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It’s really too bad that no one was around with a camera, taking pictures when
the Egyptians built the great pyramids. Just imagine the volumes of scholarly
conjecture and debate that could’ve been avoided had the pharaohs insisted on
taking some construction shots along with them on their journey into the great
beyond.

Well, at least the ancient Egyptians had an excuse: Photography was still a cou-
ple of millennia away. But when it comes to the fantastic monuments being built
today, there really is no need to create lingering mysteries for the future.

Through the past year and a half, I’ve talked to so many of you who are excited
about having recently completed what can best be described as some of the most
exciting projects of your careers to date. Time and time again, you’ve described
the thrill and satisfaction that comes from reaching for a higher level of design and
vision and construction proficiency. Then, in the next breath (and you know who
you are), you’ve told me that you didn’t take pictures along the way.

What’s done is done and there are always the beautiful shots to be had of these
finished projects. Still, the things to be learned from the process of creation are
limitless. Fact is, there are lots and lots of good reasons why it’s a good idea to
document the work you do with photographs – only one of which is possible
publication in a technique-oriented trade magazine like ours.

For starters, and on an entirely pragmatic level, taking pictures during con-
struction is the only real way to determine what was actually done on a job.
Suppose a pool shell cracks and a (rightly or wrongly) suspicious client raises
questions about the thickness of the shell or the amount of steel in the cage. Sure,
you can cut up some concrete to prove your point – or you can pull out a stack of
color prints or a carousel of slides and put any such questions to rest.

And it’s not all about potential litigation: Perhaps your client wants to have ad-
ditional work done in their backyard some time after you’ve built a watershape
and simply needs to know where the plumbing, gas, electrical and irrigation lines
are buried. If you’ve been thorough, it’ll all be there in pictures.

More than anything, photographs of your projects provide you with a valuable
way to preserve a record of the good work you do. It’s a way to remind yourself of
ways you’ve approached certain challenges or to teach others how to do the same.
In fact, a good set of photos gives you and anyone interested a great way to see
what it took to build the watershape in question.

On page 10, Brian Van Bower discusses the challenge of working effectively
during these prosperous, busy times. It’s a truly insightful and valuable discus-
sion – and a column to which I’d like to add just this one more thought:

During these frantic times, as you’re building watershapes that are bigger and
better than anything you’ve ever done before, don’t forget to keep a camera on
hand to record the major steps of the construction process. My guess is that
you’ll have many occasions to be glad you did. And who knows?  The pictures
you take today may end up in a magazine article someday.

Starting to Click

By Eric Herman
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If you watch closely, it’s plain to see that, along with all
the glowing reports of massive business rolling in at every
turn, most people in the industry are truly struggling to
keep up. In just about every conversation, you hear about
project delays, the need to hurry and, above all, a need to
get to projects that have been put off for weeks or even
months. The fact is that most of us are working as hard
and as fast as we can, bringing on additional staff and
breaking in new subcontractors – and it’s still impossible
to keep up, let alone get ahead of the game.

This raises some serious concerns and, I believe, forces
each of us to consider how we’re handling this time of
prosperity and what we’re doing to ensure the durability
of our success.

’ve been paying atten-
tion to what goes on in
this industry for a long
time, and I’d have to say
that these times are bet-

ter than any I’ve ever witnessed.
And it’s not just me: I talk all the time with people all
over the country, and it’s probably not going out on
much of a limb to say that most of us are having the
best times we’ve ever had.

Everywhere you look, people are pressing as hard as
they can to keep up with the demands being placed on
them. And it’s true even in the most remote parts of
the country: Business is on a roll, and it’s rare to find
someone who’ll say it’s flat or slow. There’s little or
none of that right now.

True, this is based on my personal conversations and ob-
servations, and I suppose there are more formal ways to
measure this current trend. In fact, it would be really inter-
esting to look at things like building permits pulled
throughout the country – but who has the time for that
right now?  The bottom line: Coast to coast, Canada to
Mexico, it’s boom time!

JUST TOO BUSY
For reasons including the hot economy and a mild win-

ter (among others), we’re being inundated by all these
people who have disposable income and are willing to
spend some of it on our products. It’s wonderful to enjoy
such success, collectively and individually, especially con-
sidering the lean times we all experienced just a few short
years ago.

New pools, spas, ponds and watershapes of all sorts are
going in all over the map, and there’s a tremendous op-
portunity to make a great deal of money while providing
people near and far with the pride and joy that comes
from owning a beautiful watershape. All of this prosperi-
ty, however, brings real challenges with it – and even a sig-
nificant dark side.
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II
By Brian Van Bower

I worry that, in struggling to keep up, 

we may be compromising both the 

end product and the level of service

we’re providing to customers.

In These 
Best of Times
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yard by the family room “wing”of the
house. The only thing this other yard
would need as far as hardscape was
concerned were new patios off the liv-
ing room and bedroom and stepping
pads in between.

We concentrated first on the pool
area, knowing that the style of the other
yard could be different because of the vi-
sual barrier. In the end, however, we
linked the two by repeating the soft,
brushed finish of the concrete pool
decking for the patios and stepping pads.

�  The slope. We decided to start by
slowly removing existing overgrown
brush, including some very nasty
bougainvillea (those thorns are deadly),
plumbago, pittosporums, and various
other volunteer plants that had been al-
lowed to overgrow the yard for the past
20 years or more. The clients were be-
hind the deliberate approach, because
they weren’t sure where we should stop

16 WATERsHAPES �MARCH 2000

y repeating something
from one place in the
yard to another, you tie
everything together – and

expand upon an idea that has already
worked somewhere else in that yard.

With landscaping, this doesn’t always
have to mean plants. When you find
something that works and you like it,
why not stick with it?

Last month, I told you how we
turned a small wasteland into an in-
door oasis for one of my clients. When
we were finished with the project, the
clients were so pleased by the look and
feel of their atrium that they wanted to
continue the process of re-landscaping
their home, this time outdoors.

The look and feeling created in the
atrium can’t be defined as a specific
style, but the result epitomizes tranquil-
ity and a naturalistic look. They want-
ed to carry this same positive feeling
outdoors, starting with the pool area.

� The pool. I brought in a water-
shaper to work with the clients on this
part of the project. We realized that most

BB

When you find something that works

and you like it, why not stick with it?

of the existing hardscape and pool had to
be redesigned to get the feeling and nat-
ural look they wanted to achieve.

Like the house and its atrium, the
pool had been built in the ’60s and
had been replastered – but was in
need of much more attention. The
challenge was how to redesign the
pool while taking advantage of the ex-
isting grade of the yard and simulta-
neously expanding the visual length
and appeal of the yard.

The rest of the property also would
need some attention but was visually
and physically divided from the pool

Making More 
of a Good 
Thing

By Stephanie Rose













Even under favorable 

circumstances, installing 

watershapes beyond the 

borders of your own country

can offer formidable challenges.

For his Canada-based fountain

company, says Paul L’Heureux, 

success in establishing effective

communications, eliminating wasteful

snags and performing up to clients’ 

expectations means following a clear-

ly defined process – one that keeps his

team and its work on track from start to finish,

around the globe.  

By Paul L’Heureux
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t’s a fact: Creating large watershapes for international clients
is enough to send a project team’s stress levels off the charts.

You start with all the usual pressures of time, money and
prestige that go along with performing on the global level.

Then there are cultural differences, not to mention local environ-
mental concerns having to do with water usage. And these factors
can give you trouble even when you think you know what you’re
getting yourself into.

Through the years, our company has learned many lessons about
the importance of accommodating the cultural and economic over-
tones of what we do. From our base in Toronto, Crystal Fountains
pursues projects the world over and always strives to act with sensi-
tivity with respect to social, cultural and environmental issues that
inevitably arise.

The key to our success is discipline. With every job, no matter
where it might be,we apply the same seven-stage process to the tasks
at hand and address three basic questions in each: Can we work with
water and fulfill a sense of design?  Can we work with water and
maintain a sense of the human element?  Can we work with water
in an entertaining and delightful way that meets our customers’ex-
pectations?

As you’ll see in this article, the answers to those questions inform
all seven phases of our design and construction process.

SEVEN KEYS
To see what I mean, let’s examine six high-end commercial water-

shape projects, using each to define a specific step as we take a pho-
tographic trip around the globe. But first, two important observa-
tions:

•  This process isn’t something we invented. In fact, it’s derived
from the program many architectural firms use to keep their pro-
jects on track and offers us a way to manage all of our projects, re-
gardless of size or location. For nearly 30 years, we’ve applied these
principles with success in locations around the world.

•  Although most of these international projects start with and are
driven by our North American architectural and design teams, we
recognize that collaboration among professionals within our firm
and those we encounter elsewhere is a requirement, a fact of life.

No matter who is involved or where we’re working, the pro-
gram we follow – with distinct focuses on conceptual design,
design development, construction documentation, construction
administration, commissioning and programming, maintenance
training and product development/R&D – is the common thread
that ties these diverse projects together.

Through the years, we’ve completed projects on five continents
and in dozens of countries. In the course of doing business with an in-
ternational clientele,we’ve learned the value and satisfaction of close col-
laboration with developers, architects, designers and contractors to
bring ideas to life with creativity, attention to detail, quality equip-
ment, proven engineering and eye-catching movement of water.

As we’ll see on the following pages, the seven steps – and the peo-
ple in our firm who practice what we preach – help us transcend na-
tional borders,vault language barriers and provide the matrix upon
which we repeatedly build strong finished products.

II

WATERsHAPES � MARCH 2000



24

The client’s consulting team for this facility de-
signed its food court to recall the decks of the great
ships of the White Star Line (the fleet that included
Lusitania, Olympic, Titanic and many others). This
approach played off local nostalgia: Manchester had
been a large shipbuilding area during the era in which
those great floating palaces went to sea.

As part of this design scheme, the restaurants
pose as ports of entry and reinforce an international
theme by offering many different cuisines – all
seemingly within the confines of one great archi-
tectural ocean liner. To reinforce this ocean-going
impression, we were asked to provide a waterfea-
ture that would serve as a metaphorical deck-top
pool to be surrounded by Art Deco-style railings, a
mock diving board and wooden deck.

“We came up with this idea of a surging wave in
our conceptual-design sessions,” says Doug Duff,
our director of design. “The client’s team needed
these water-element suggestions early in their own
design process to complete the area’s program-
ming and theming. The system mimics the sound
and the look of the sea, and we authenticated our
ocean waves by producing a contrast between
white, foamy water and clear water.”

Adds Michael Denman, our director of European
operations, “When you sit in one of the replica deck
chairs, the sound created by the waterfeature puts
you right back to the 1920s. And we made the
waves look even more authentic by aerating the flow
and providing for individual adjustment across the
30 nozzles.”

WATERsHAPES �MARCH 2000

Conceptual Design Project:  The Trafford Centre,
Manchester, England

The luxury-liner theme

of the food court is high-

lighted and dramatized

by the ‘deck-top’ pool,

which suggests the

movement of the ocean

with a series of jets and

lights

Photo by David Jewell
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Design Devlopment

The design development phase is the most critical and time-con-
suming in any waterfeature project. This is where factors as di-
verse as aesthetics, system design, product selection, custom ven-
dor selection and project budget confirmation all come together,
often in the course of many meetings with clients and their pro-
ject teams.

This also is where the most important decisions are made.
In fact, once a project is completed and you look back at all of
the things you wish were different, you can trace their roots back
to design development. The key here is time: You must man-
age your client relationship to give your team enough time to
complete this stage. Nearly always, we’ve found, a poor process
leads to a poor outcome! 

Sensitivity to and awareness of cultural and environmental fac-
tors are critical during this phase. In this case, for example, our de-

sign work was influenced by feng shui, an ancient Chinese phi-
losophy teaching that wealth and well-being are held and nurtured
internally within individuals, homes, public places and organiza-
tions. To represent this ideal visually in our work, we came up with
a solution using extruded glass tubes, mirrored stainless-steel struc-
tural elements and precise patterns of rising bubbles – all illumi-
nated in a kaleidoscope of changing colors.

“The whole thing is designed to rise visually with the architec-
ture of the facility,” says Bob Moronde, director of business devel-
opment. “Here, the design staff worked carefully with the client’s
vision and needs. We also wanted to soften the interior space, be-
cause everything is so slick and modern with lots of glass, stain-
less steel and marble. By adding color, the swirling effect and small,
almost misting bubbles, the waterfeature adds warmth and inter-
est while blending with the design.”

Project: The Centre, Hong Kong

Using elements of feng
shui, we developed a
waterfeature that har-
monizes expressively
with the architecture
that surrounds it. The
tubes you see are filled
with tiny,rising bubbles
set off in changing pat-
terns of light.
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This project’s developer had the challenge of getting permission to
construct what may be one of the last suburban retail centers ever to
be built in England.

Here and elsewhere outside North America, says Michael Denman,
government agencies reach into all aspects of the construction process
and can make life extremely difficult. “As a result,” he observes, “high-
ly detailed construction documents are absolutely vital. If you expect
that typical North American drawings will suffice in Europe, the Middle
East or Asia, you’re in for a rude awakening!”

Extensive, detailed documentation is mandatory on projects such as
the one depicted here: It’s crucial to make sure you understand, going
in, the exact requirements of government officials and agencies.
Amassing that knowledge can be time-consuming and difficult, but this
is extremely crucial when it comes to avoiding delays that will result
from on-site problems with inspectors.

Furthermore, we’ve found that this European-style documentation
process (and not the U.S. model) has taken hold in most of the world.
This comes as a shock to many U.S. firms trying to work overseas, but
you can’t break through without a thorough understanding of local con-
ditions.

Market-to-market differences here are extensive, and shedding even
limited light on them would take a whole series of lengthy articles.
Suffice it for the moment to say, any firm moving into international work
of a commercial nature must expect to rethink basic approaches and
expand the time and effort devoted to documentation.

Construction Documentation Project: Cribbs Causeway, 
Bristol, England 

Weaving this water-
shape in and around
and down from the
dramatic architecture
of the entrance to
this retail center was
an artistic challenge
more than matched
by the challenge of
presenting a plan
that passed muster
with government of-
ficials.
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Construction Administration Project:  Via Catarina,
Porto, Portugal

Located in the heart of Porto’s retail downtown core, this center offers four levels of retail and
leisure in what is by U.S. standards a remarkably compact space.

“The client wanted a waterfeature with a small footprint that would impress passersby and even
be able to touch the emotions of the patrons on the upper levels as they drank with friends or
watched a soccer match on a jumbo-screen television,” says Denman.

To meet the need, we nestled a spectacular waterfeature between two escalators, with jets in a
16-foot diameter pool performing an elegant ten-minute sequence that climaxes with three 55-foot
bursts of water that rise above the railing of the shopping center’s fourth level. The main challenge,
of course, was reducing the risk of water splashing outside the fountain area. This put a premi-
um on very tight tolerances, proper construction supervision and steady interaction among the
various trades participating in the project.

“Attentive construction administration is critical for this kind of project anywhere, but it’s even
more important overseas,” says Paul Connally, project manager.“We have developed ways of pro-
jecting discipline and influencing our overseas work. Good relationships with installing trades have
played a key role in the success of our export work – and they’ve taken years to build.”

The available space for
this watershape was mi-
nuscule,but with careful
attention to construction
details, we were able to
set up an effect that uni-
fies all four levels of this
retail/leisure space with-
out splashing beyond
the fountain’s footprint.

Photos by Max Liorca



Would You Like to Check Our
References? Here’s A Partial Resume...

Astral Commercial is proud of their capabilities on
large projects. From bumper boat rides, utilizing
36” filters to special projects utilizing 93” filters
fully automated. But don’t take our word for it.
Take our customer’s...

Dear Mr. Svehla:

I want to thank you personally for the service you
have provided both R. Johnson Design Associates
Inc. and our clients during the last year. You have
represented yourself and Astral in a very favor-
able manner, and have assisted us in completing
projects to the satisfaction of our clients.

As you know, RJDA specifies fiberglass shell,
high rate sand filters on many of our projects.
During the past year, three such projects have
had Astral filter systems provided and installed
by the contractor. In our experience, both the
horizontal and vertical filter systems manufac-
tured by Astral have met or exceeded our speci-
fication criteria.

To date, our clients continue to express satisfac-
tion with the filtration ease of use and water
quality achieved on their projects. In particular,
the community of Seymour has expressed appre-
ciation of the automatic backwash system
installed on their project. Again, thank you for
working with the contractor to ensure that the
system functioned as the client desired.

RJDA looks forward to working with you and
Astral on future projects.

Sincerely,

William Todd Rollins
Director of Design
R. Johnson Design Associates, Inc.

Astral Products, Inc. • 8003 Westside Industrial Drive • Jacksonville, FL 32219 • Phone (904) 378-0999 • Fax (904) 378-0779, USA

Mayor Usovicz of Salem, Massachusetts:
“The Forest River Pool is clearly the
jewel in the crown of the City of Salem
Park System. The rehabilitation of this
unique seaside pool will provide our citi-
zens with a safe, healthy, recreational
environment for many years. I am most
appreciative of the tremendous effort
and teamwork of all the individuals who
produced this high tech facility in time
for the opening of the summer season.
On behalf of the City of Salem and per-
sonally, I sincerely thank you.”

Greg Stewart of the Atlanta area YMCA:
“You have a great product! The design
allows the Y (YMCA) to quickly train indi-
viduals on its use and we have had excel-
lent results. It works like a gem! We’ve
been in operation since last June 1998
with a lot of new staff each season. We
have had zero down time and enjoy its
ease of operation. The ease of use really
puts this product heads above the com-
petition. It makes guards and all staff
comfortable to open, operate, and close
down the pool each season. Thanks so
much for a great product!”

Salem, Massachusetts:
(4) 93 inch filters - fully automated.

Dave Baker of Noah’s Ark had this to say
about Astral:
“The filters are working great. We are
very happy with them.”

Noah’s Ark:
(4) 36 inch filters
(2) 71 inch filters

George Foster at Camp Duncan had this
to say about Astral:
“The equipment is working very 
satisfactorily.”

Circle  7 on Postage Free Card
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The challenge here was to design a typical dry-
deck waterfeature more exciting than anything that
had yet been constructed – for a total budget of un-
der $150,000. “The client was Steiner & Associates,
an innovative developer but one with limited funds for
this aspect of the project. We had to come up with
‘exciting’ and ‘inexpensive’ at the same time,” says
Maronde. “We knew the waterfeature would need
programming to make the most of a limited quantity
of sequenced nozzles.”

As a result of this budget-consciousness, the com-
missioning stage became crucial. “We simply could-
n’t afford the huge start-up costs that can go along with
these types of installations in the programming phase,”
recalls Simon Gardiner, project designer.“Drawing on
existing palettes of sequence programs developed over
years of designing and installing similar projects, we
were able to provide the client with programmed se-
quences – including one that spelled E-A-S-T-O-N with
a matrix of nozzles.”

Even though Easton wasn’t “overseas” work, the
project benefited in this respect from our years of ex-
perience with fountain-programming issues. Without
that experience, we wouldn’t have been able to deliv-
er the desired level of excitement.

This project also serves to illustrate the importance
of the maintenance phase: These installations are
quite complex, so technical-support staff from our com-

pany spent two weeks on site, teaching supervisors
and technicians the fine points of maintaining and re-
pairing their systems. In this case, we taught on-site
personnel how to flush the system, add chemicals,
monitor dials and reset the program. All of this infor-
mation is then presented as a manual we assembled
during the project.

Commissioning & Planning/
Maintenance Training

Project:  Easton Town
Center, Columbus, Ohio,

USA 

It’s possible to achieve
captivating results on a
limited budget: Just
draw on experience to
minimize costs in the
commissioning and
programming of your
waterfeatures – and
document what you do
so the system can be ef-
ficiently and effectively
maintained.

Please turn to page 32
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Our complete line of products is the result of 35 years 
in the pool industry. Call 1-800-VAC-SWEEP.  

www.polarispoolsystems.com

All play. All automatic.

Polaris 380 Pool Cleaner

Our idea of a perfect pool

Wireless, Remote Control System

PowerFalls, Jets, Fountains & Ponds

Negative, Beach, or Wet Edge Control

Chemical Automation Circle  16 on Postage Free Card
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Photos by Doug Duff
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Situated at the foot of the world’s tallest twin buildings – the
Petronas Towers – the City Centre Lake Symphony Fountains
were built under commission from Kuala Lumpur’s City Centre
Parks Commission. It’s a breathtaking installation, with more
than 380 sequenced effects stretched over a length of 80 me-
ters and featuring a geyser that reaches a height of 42 meters –
more than 130 feet.

Our R&D division was given the challenge of successfully de-
veloping a new sequencing device that could 1) function in poor
water quality, 2) cycle up to five times per second and 3) have
a functional life of more than 3 million operations without need
of parts replacement.

“In order to meet the project’s design and construction sched-
ule, we didn’t focus on one solution,” says George Ayer, our di-
rector of product development. “Rather, we invested in two com-
pletely different product-design solutions in order to guarantee
timely success. The time and investment has paid many divi-
dends here and elsewhere because no single sequencing de-
vice will provide all the cost and performance solutions we need.”

When working in faraway places, obviously, one of those re-
quirements is reliability. “Overseas work demands reliability,” de-
clares Connally. “Look at it this way: It costs us $7,000 to make
a service call in Asia, so we know we’d better get it right at our
testing facility. It’s like the old oil filter commercials: ‘Pay now or
pay later’ – much more later.”

Product Devlopment/R&D Project:  City Centre,
Kuala Lumpur, Malaysia

When you’re working
in the shadow of the
world’s tallest twin
towers, it’s clear you
need to think big
along all axes – espe-
cially the vertical. In
cases like this, it also
helps if your product
development team
likes a challenge.



was a massive commercial 
installation, one that included a decorative

fountain, a large free-form swimming pool, a tile-
lined stainless-steel spa, a massive rock waterfeature

and a high-tech, interactive children’s play feature – all
meant to add to the appeal of an exclusive Florida resort.

Teamwork was the key, says the project’s manager,
Russell Penick, with success resulting from the 

combined effort of architects, engineers, 
suppliers and contractors. 

It
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Everything  about this job was big: the budget, the
number of watershapes, the upscale location and, espe-
cially, the customer’s expectations.

The owners, Town Realty of Milwaukee, envisioned
their five watershapes as the key amenities for a new con-
dominium development in Cocoa Beach, Fla., a signa-
ture element that would woo potential buyers who vis-
ited the 124-unit vacation complex. To reach that goal,
their project team gathered aquatic experts from all over
the Sunshine State to create the plans and specifications,
supervise the bidding process, oversee construction and
work with the state’s Health Department.

Before long, their Florida Dream Team had been as-
sembled: Architect John L. Ribar of Marcet, Ribar and
Ikegami of Rockledge designed the watershapes. Aquatic
Design & Engineering of Montverde attended to the en-
gineering. A state-of-the-art, interactive fountain system
was designed and manufactured by Hall Fountains of
Fort Lauderdale. Our firm, Intercoastal Pools of Mel-
bourne,was brought in by the general contractor,Benko
Construction of Cocoa Beach.

From start to finish, this job was meant to be some-
thing extraordinary. By the time we all were finished and
the water began flowing through each of the systems,we
all knew that we’d more than met all the owners’ needs
and desires.

SPECIFIED VARIETY
Intercoastal Pools first became involved in February

1998, when owner Thomas Arnault and sales engineer
Steve Peters received a set of plans and specifications for
the project. Right away, we knew we wanted to be part
of it and were confident that our company’s experience

EverythingEverything
Under the Sun

By Russell Penick
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in commercial installations equipped us
to meet the challenge.

As commercial coordinator for our
firm, I soon became involved with Peters
in the process of estimating and drafting
some preliminary documentation. We
won the bid and immediately began
working with Aquatic Design & Engi-
neering and Hall Fountains in setting pre-
cise design criteria.

For the most part, the watershapes we’d
been asked to prepare weren’t particular-
ly exotic, with the possible exception of
what became known as the “kiddie fea-
ture,” which I’ll describe in some detail
later on. Most of the complexity came in
coordinating the simultaneous installa-
tion of four of the five watershapes.

The first phase of the project was easy
enough to manage,as it included only the
installation of a simple circular fountain at
the facility’s street entrance during the ini-
tial phases of the overall project (see the
sidebar on this page for details). The own-
ers wanted the fountain in place to draw
and direct would-be buyers to the proper-
ty – and give them a taste of things to come.

Things picked up considerably in the
second phase, however, which included
everything else – pool, spa, waterfeature
and kiddie feature. Almost as soon as the
pre-construction design and planning
sessions began, I could see that this job
was going to dominate my life for months
to come.

It helped us that our work went for-
ward while the rest of the high-rise fa-
cility was being built. Access was a breeze,
but even here, we learned early on that
it was important to coordinate schedules
with the other trades on site to keep things
running smoothly.

I also want to note the importance to
this project of our suppliers,who worked
with us from start to finish to make things
happen on schedule. So many were in-
volved, and I’ve given them credit where
it’s due throughout this article.

All at once,we began with four big jobs:
•  The free-form pool, which includes

a beautiful circular waterfall supplied by
Polaris/Florida Falls of Vista, Calif., is lo-
cated in a common area where guests
could swim and lounge in the bright
Florida sun. With lots of sweeping con-
tours, the pool is roughly 78-by-76 feet –
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First Impression
As is true with other elements of this project (including the kiddie feature, the planter

and the pool’s water wall), the fountain at the resort’s entryway is circular, a two-tiered
fountain with a 30-foot-diameter lower base and an upper basin 22 feet across.  It
boasts a series of vertical spouts on the upper level, with a center geyser that shoots
15 feet into the air. 

The construction here was simple, just a gunite shell finished with the same
tile and plaster as the pool eventually would have, along with requisite plumbing
tied back to a small equipment vault.   A special twist here is a system designed
to activate when winds in the area exceed 10 knots.  

Like many fountains, this one has a wind sensor.  But instead of shutting off
the entire system when the wind picks up (as do most fountains of similar de-
sign), this one only shuts off the vertical aerating jets.  The flow that would usu-
ally go to the jets is redirected to returns in the upper level and then falls over
the sides. 

A unique valve-control system that could be opened and closed by the wind
sensor was needed.  In this case, the staff at Hall Fountains of Fort Lauderdale,
Fla., knew what was required – and the system works perfectly. 

Finished months before the rest of the construction began, the entryway foun-
tain served as a preview of the installations that were to follow.  The trouble-free
execution of this phase-one project turned out to be a great omen for the way the
rest of the project would go. 

– R.P.



2,865 square feet of surface area and a ca-
pacity of 76,000 gallons of water.

•  The spa, a stainless-steel, tile-lined
therapy model made by Bradford Spas
of Wilmington, N.C., is set near the
pool, up a flight of steps on top of a
parking structure.

•  An indoor waterfeature, featuring nat-
ural rock, is positioned in the facility’s
main lobby.

In addition, we started on the kiddie
feature, which actually became the cen-
terpiece of the whole watershape com-
plex. It was this element of the project
that took the lion’s share of my time in
the pre-bid and pre-construction phase
– and a great deal of my attention once
construction began.

FORMS AND FUNCTIONS
Phase-two construction began in

January 1999 and was completed in June,
on schedule for the resort’s grand open-
ing ceremonies.

Through that time, I was on site every
workday,making sure that all was going ac-
cording to plan. There was a tremendous
amount of work to do, but coordination
made it come off without a hitch or any-
thing close to it. We all had living proof by
the time this was over that the months and
months of detailed planning that went into
the project were well worth it.

It also helped that the project team
brought worlds of experience and exper-
tise on site with them. Aquatic Design &
Engineering had done a great job in
putting hard engineering to the creative
vision of the design, and the interaction
between our firm and Aquatic Design &
Engineering’s staff really helped keep
things on track from start to finish.

The free-form pool, with rambling
edges and a depth that ranged from 3-1/2
to 5 feet, was designed so that it could be
accessed and used comfortably from any
point around its perimeter. The shallow
end is divided by a peninsula that ac-
commodates a circular planter and the
circular waterfall I mentioned above.

The waterfall itself is a neat touch: A
gentle wall of water flows from the top of
the planter down to the water’s surface
around a 22-foot radius. Water is moved
at 550 gpm by a 10-hp pump made by

ITT Marlow of Cincinnati. A bench be-
low the falls offers bathers a great place to
cool off – even at night, when a white,
fiberoptic illumination system designed
and manufactured by Supervision
Lighting of Boca Raton, Fla., bathes the
falls in a soft glow.

The rest of the pool’s perimeter fea-
tures a formed gutter system dressed in
blue tile. All water is returned through
the floor, in accordance with Health
Department requirements for com-
mercial pools of more than 30 feet in
length. In all, the amoeba-shaped pool
has 20 returns, evenly spaced. The
plumbing ranges in diameter from 1-
1/2 to 10 inches and runs off a single 5-
hp unit made by Berkeley Pumps of
Delavan, Wis.

The water turns over every six hours
and is filtered by a diatomaceous-earth
filter made by Compac Filtration of
Jacksonville, Fla. The water-treatment
system was designed and installed by
CES, an engineering firm based in
Jupiter, Fla., and uses an ORP controller
made by Stranco of Bradley, Ill., to feed
bleach via a positive-displacement peri-
staltic pump supplied by G.H. Stenner
of Jacksonville.

Around the pool, the deck features
pale beige pavers trimmed by thin, buff
bullnose coping – nothing fancy, but
very crisp and clean in appearance. The
pool’s interior is finished in a white
plaster with flecks of blue – a premix
product offered by Florida Stucco of
Boca Raton.
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It certainly made life easier in
some respects that we
worked on this huge project
while construction was go-
ing on all around us on the
high rises of the condomini-
um complex.  At the same
time, it put a premium on
coordination with other
construction groups as we
moved an amazing array of
steel, plumbing compo-
nents and masonry on site
and put it to good use.



Adding To The Fun
Away from the main pool area, up a

flight of stairs and over one of the facili-
ty’s parking garages, is the stainless-steel
therapy spa. The initial design had called
for a custom concrete spa,but evaluation
of the parking structure revealed that the
weight would be too great. As a result, the
decision was made to turn to stainless-
steel construction.

Bradford Spas provided the 10-by-12-
foot spa fully plumbed and ready to in-
stall, complete with a gorgeous ceramic

tile finish and 15 therapy jets. We craned
the spa into place and went through some
heavy-duty finagling to get the water up
there (a long story in itself that I won’t tell
here). But beyond that, it was much like
installing a portable spa.

Over in the main lobby, we worked on
a massive, natural-rock waterfeature.
More than 18 tons of imported corkstone
rock were hauled in and set in place by
Dean Zack,an independent designer and
installer based in Cocoa Beach. Water

flows down a total of five feet over a se-
ries of complex cascades stretched out
over the structure’s 30-foot length, feed-
ing two separate pools at the base. The
watershape carries about 3,000 gallons
and is powered by two 3/4-hp pumps
made by Sta-Rite of Delavan, Wis.

The beauty of this installation is a direct
expression of Zack’s creativity. Working
within some fairly basic guidelines,he was
free to follow his artistic instincts in ar-
ranging the boulders – with spectacular
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results. Now, the varied sounds of running
water and the impressive rocks lend a sooth-
ing natural look and feel to the lobby area.

I’ve saved what became most everyone’s
favorite piece of the project for last: As
mentioned above, a custom-designed “kid-
die feature”was seen as an important part
of the project package – a way to make the
entire facility stand out in the minds of
family-oriented prospects. When the job
went to bid, it was vaguely described as an
“interactive waterfeature with leaping jets
controlled by computer.”

Fortunately, true professionals were
brought in to turn that broad vision into
working reality. Speaking entirely for my-
self, I was happy to be working once again
with the folks at Hall Fountains: I’ve known
them for more than 20 years,and every sin-
gle project I’ve ever installed that included
one of their systems has worked perfectly.

A TALL ORDER
Even for a firm with that kind of experi-

ence, this project was a stretch.
When you look at it, there’s not much to

see – just a circular slab covered in a special
non-slip material made by No Fault
Industries of Baton Rouge, La., called Safe-
Deck,a colorful rubbery surface with a nice
spongy texture that we mixed and troweled
into place. The water shoots out of 36 deck-
level brass nozzles that are virtually invisi-

ble, and the water drains over and through
the spongy surface material to a small gut-
ter system that encompasses the feature and
leads to a small holding tank mounted be-
low grade. All of the pumps, filter, valves,
relays and the computer system are invisi-
ble as well, housed in a completely prefab-
ricated vault that is also set below grade.

From the start, the owner made it clear
they wanted this feature in particular to be
something special, and the folks at Hall
Fountains were glad to oblige.

The 36 jets are arranged in three zones.
Each zone includes a special “control jet”that
children can use to change the pattern of the
dancing waters: When a child steps on one
of these three jets or puts a finger on it, the
system senses the pressure differential and
activates the computer,which cycles through
several patterns it has stored in its memory.

Each zone has a dozen different programs
in which the height, pattern and sequence
of the spouts is varied. When you combine
the spouts of all zones, each working on a
different program, the possible combina-
tions of jet action run toward infinity. Not
only is the concept fun: The kids have tak-
en to “their area”with gusto,and the feature
provides precisely the “hours of fun” the
owners were after.

Because of the work Hall Fountains did
ahead of time on this job – designing the
system,manufacturing the components and
pre-assembling the complete package – the
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The resort’s large swimming
pool spreads through the 
courtyard like a giant amoeba
(A) and brought along a need
for care and feeding.  Florida
Health Department codes add
a lot to these large commercial
installations – including rigor-
ous guidelines for gutter 
systems and, in this case, a 
requirement for 20 floor 
returns. The planter that juts
into the pool’s center adds the
sight and sound of moving 
water (B). At night, a fiberoptic
lighting system (housed in the
white vault in the center of the
unfinished planter on page 37)
adds color to the display.B



on-site installation was a snap.
The structure consists of a round, 6-

inch slab, 24 feet in diameter, that con-
tains the lines for each nozzle. The noz-
zles, flush-mounted in the concrete,have
adjustable eyeball fittings that enabled
fine-tuning once everything was installed.

The greatest challenge here was laying out
the lines before the concrete was poured
and pressure testing each line to be sure
that each was fully sealed and had been
installed with the correct spacing to en-
sure performance according to plan.

For all the fun it produces, the system

carries only 4,000 gallons of water driven
by four separate 3-hp pumps made by
Sta-Rite of Delavan,Wis. The water is fil-
tered through a small Sta-Rite sand filter
and fed to a collection tank; solenoid-op-
erated valves open and close the 36 lines
according to the programs in use.

All of the equipment is contained in a
buried concrete vault – a real thing of
beauty with relays and computer mount-
ed on one side and valves and hydraulic
equipment on the other. Everything is
arranged neatly, square, plumb and but-
toned down to perfection.

FINISHING TOUCHES
The engineers who designed the software

spent a full day setting up the electronics
and then testing and retesting. Minor ad-
justments were made, and the system was
ready for the kids. In all,it took two months
to install this unique waterfeature.

Knowing how specialized this system
was, I made it clear from the start that all
I wanted our crew to do with the control
systems and lines was lower the equipment
into place in the vault, hook up the pow-
er and make sure that we’d connected the
right lines to the proper outlets. As I had
hoped, it all came off without difficulty.

Throughout this article, I’ve stated over
and over that everything moved forward
without hitches. As a veteran of 40 years
in the pool-construction trade, I’ve been
involved in just about every kind of job
you can imagine, from the smallest resi-
dential jobs to high-end commercial
work. In all that time, I’ve never worked
on a project that covered such a broad
range of water bodies – and on few that
moved so smoothly from start to finish.

More than anything, I had a sense that
we were fortunate to be involved at every
level with top-notch professionals, from
the owner and architect and general con-
tractor and on to all of the suppliers who
pitched in with their expertise and prod-
ucts tailor-made to our needs and spec-
ifications. How smoothly and seamless-
ly these systems went in – and how well
they work now – is true testament to
what can happen when you have the right
people on your team.
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The concrete spa originally conceived for the resort would, as planned, have proved too
heavy for the roof of one of the resort’s parking structures.  Seen here, the fully tiled
stainless steel spa fell within the weight restrictions, and the fact that it arrived fully equipped
and plumbed simplified the installation – a fact that didn’t displease us.

It’s difficult to get an angle on the lobby’s waterfeature that gives you a clear sense of its
span, but it stretches out across an impressive 30 feet in the facility’s lobby.  The more than
18 tons of rock were laid out by Dean Zack and lend a natural look as well as the sooth-
ing sounds of moving water to a grand public space. 
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The most diverting of all the watershapes we installed for the complex was the one we dubbed the “kiddie feature.”  It seemed humble enough
in early construction (A), but anticipation grew as all of the plumbing lines were installed (B), various connections were made to the equip-
ment vault (C), the deck material was troweled on (D) and the folks from Hall Fountains came and turned on the magic (E).  The accompa-
nying text goes into detail on just how special those effects are; suffice it to say that this area is a hit with its intended users and their parents.

A C
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Watershapes come in lots of con-
figurations and sizes,but when you get
right down to it, they mostly share two
basic materials of construction – con-
crete and steel – that in combination
have the potential to withstand gen-
erations of use.

Fashioning these structures is at the
heart of what watershapers do: Every-
thing else, from the plumbing or the
plaster to the tile or the decking, is re-
ally secondary. Sure, the pool won’t
function without plumbing or look
pretty without tile,but it wouldn’t even
exist without its skeleton of steel and
its concrete flesh.

For all that importance, however,
most people tend to give the steel in
particular little thought or care. It’s
invisible once the gunite is in place, so there’s a tendency
even among those who know better to blow it off and save
a few bucks by using too little steel or by doing quick, slop-
py work. And why should you care?  No one will ever see
what you’ve done, right? 

Actually, given the role that steel plays in the durability
and viability of the concrete structure, this should be the
last place to compromise or slack off. To me, good steel
is an insurance policy: It’s a way of guaranteeing that the
structure of the watershape will do what it’s supposed to,
for the long haul.

GOOD STEEL, GOOD PLANS
There’s a lot to good steel work, as

we’ll explore here in detail, but all of
it begins with a sound structural plan.
That’s so fundamental that it would
seem to go without saying,but in prac-
tice many problems start either with a
plan that fails to meet structural needs
or soil conditions – or with a contrac-
tor who can’t follow a good plan made
by someone who knows what needs to
be done.

In our work, we have the luxury of
working with great engineers, including
Ron Lacher, who’s written for
WaterShapes, done seminars on struc-
tural engineering and is well known for
getting structural engineering right.
Whenever we get a plan from Lacher’s

office,we know it is right for the soil conditions and the de-
sign – and that it will tell us exactly what to do, from spac-
ing,sizing and radiuses to all of the design details,from skim-
mers to vanishing edges.

Let me make an important point right up front: Even
though watershapes of all types are growing in complex-
ity when it comes to features, elevations and visuals, most
of the structural elements – no matter how complex – are
made up of what can be considered as “standard” design
elements. This isn’t a minimum standard by any means;
rather, what I’m saying is that many of these structural

Locked in the middle of walls

and floors in everything from

tiny fountains to gigantic com-

mercial swimming complexes,

a proper cage made up of

steel reinforcing bars is the hid-

den strength that allows a

concrete vessel to hold its

form, come what may.  Here,

veteran steel contractor Larry

Long takes a look at this key

shell-shaping material, ex-

plaining what it takes to set up

structures that will last a lifetime

– and beyond.

By Larry Long

To Last



features are repeated over and over again
from job to job.

For example, most residential pools
built in our area have a standard 12-by-
12-inch grid pattern, with additional re-
inforcement of the radius in the deep end
with #3 or #4 rebar at 6 inches on cen-
ter. That’s what I mean by “standard.” Of
course, there are variations for deeper
pools and watershapes set in challenging
soil conditions,but you keep seeing stan-
dard structural details for skimmers,
benches, edges and beams even in work
that is otherwise highly customized.

Most of the mistakes made by steel
companies occur because they haven’t fol-
lowed these standard schemes – particu-
larly when it comes to clearances.

If the plan calls for steel to be installed
in a 6-inch-thick wall, the steel must be
properly raised away from the dirt so that
it will end up exactly in the middle of the
wall,3 inches from the inside and 3 inch-
es from the outside. And it must be right
on the button: If you’re off by just an inch,
which is not hard if the steel crew isn’t
careful,now you have 2 inches on one side
and 4 inches on the other, and the struc-
tural integrity of the shell is compromised
as a result.

Getting the right clearances isn’t diffi-
cult. You take 2-by-3-inch concrete blocks
and place them at regular intervals around
the pool beneath intersections of steel
bars. If the steel needs to be 2 inches off
the soil in a 4-inch wall,you lay the blocks
on their sides. If you need 3 inches, then
you stand them up. If you need 4 inch-
es,you stack two blocks flatways – and so
on for whatever clearance you need.

It’s a simple concept, but it’s often ig-
nored and results in shells in which the
steel isn’t where the engineer says it should
be – an error that can cause all sorts of
problems.

STANDARD VARIATIONS
As I just mentioned, beyond the basic

structure of walls and floors and bond
beams,most watershapes will feature one
or more details that must first be shaped
in steel.

If the shell is to be set up in special con-
ditions – on an upslope or downslope, for
instance, or with a vanishing edge or a
raised spa – then you should be given a

plan detail that spells things out clearly.
It always amazes me (and scares me,
frankly) to see steel guys making these
shapes without a proper plan. There’s no
reason for it, because most of those de-
tails are also highly standardized.

Take the downslope situation: The big
difference here is that the walls will be
thicker,with perhaps 6-1/2 inches of clear-
ance behind the steel and 4-1/2 inches in
front. All that extra concrete is in the ra-
dius,which is where the shell needs more
support. In these situations, it’s critical to
work per plan. If you don’t, the pool

might fail: “Close” simply isn’t good
enough under such conditions.

(Our company has installed steel on
more than 35,000 pools, many on hill-
sides and in expansive soils and all of them
in seismically active Southern California.
As far as I know, our failure rate is prac-
tically zero – not a single crack we’re aware
of, and we know it’s all because we follow
plans that have been set up with proper
engineering principles and in response to
surrounding conditions.) 

Beyond ensuring the structural in-
tegrity of a pool, adherence to plans is es-
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Inside and Outside
There are two basic ways to tie steel:  You can either tie “bottom up” or you can tie “top

down.”  Here’s the distinction – and reasons why I prefer the former method to the latter. 
Working bottom up, you start by bringing the steel into the pool and then run it up in the

deep end, splicing 20-foot bars along the full length of the pool and bending them to con-
form to the contours of the bottom.  Then you place horizontal bars and work up the sides
to the very top.  With all the steel in the bottom of the pool, you bend the steel over at the
forms to create the bond beam.  That’s the way most people do it. 

The other way, top down, is where you first bend the right angles for the bond beam and
hang them from the forms.  After they’ve been hung all the way around the pool, then you
splice onto these and criss-cross your way around the pool.  Some people like that way be-
cause it looks a little neater. 

In a bottom-up pattern, however, there are far fewer splices, because you usually splice in
the middle and go up the side and then bend it over the beam.  In a top-down approach,
there’s usually a lot more cutting and splicing.  

These approaches have nothing to do with the eventual structural integrity of the pool.  It’s
just about the way the steel looks before it’s shot – something that matters to some people. 

– L.L.

We deliver our
steel on site using
special racks
mounted on the
sides of our
trucks.  The low
height makes
transferring the
heavy rebar a
much easier
proposition – but
it’s still hard work.



pecially crucial at the steel stage because
this is where the important dimensions
of the pool are truly being established.
Inspectors are supposed to monitor this
and make certain dimensions are right.

The first inspection comes after steel
and plumbing are done, and one of the
key things the inspectors look for is prop-
er blocking. This is a good thing,because
sometimes the plumbers will come in af-
ter us, step on the steel, rotate the cage a
bit and knock bars off of the blocks. At
that point,we’re called back to reposition
the blocks.

But in my experience, the inspectors
who follow steel crews often do not look
at the details closely enough,so we believe
it is incumbent upon us to go in and make
sure what we’re doing exactly reflects what
the engineer has put on the page before
the concrete is applied. The way we look
at it, if we don’t catch the mistakes, the job
will proceed and the resulting shell may
not be built according to specifications.

Of course, there’s a step that happens
before the steel company comes on site
that also has a lot to do with the overall
quality of the execution when it comes to
dimensions and elevations – that is, the
excavation, which we’ll discuss next.

DOWN IN THE DIG
Accuracy in steel configuration ab-

solutely flows from accurate excavation
– and, once again, from the plans creat-
ed by the designer or builder.

As the pool is dug, the soil is carved ac-
cording to these plans. By the time the
steel contractor arrives on site, the shape
of the soil and forms should define the
interior contours of the watershape and
elevations – at which point we step in to
“tie” the vessel according to the dig.

The first thing we always do is check to
see if the dig conforms to the plans we
have in hand. That’s vitally important:
You’d be surprised by the mistakes we find
– a missing love seat, for example, or an
elevation or position that’s slightly off.
We’ve found that it pays to watch plans
very carefully at this stage to be sure that
the features the customer wants are ac-
tually reflected in the excavation.

If adjustments need to be made, now’s
the time to make them. At this point, it’s
relatively easy to change the shape of the
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A tool called a
Hickey bar is truly in-
dispensable when it
comes to bending
small-gauge steel on
site.  With two of
them in hand, the
steel can be turned
to any angle you
need – particularly
handy in setting up
beams.



watershape, eliminate a feature or add a
new one. It’s also possible here to “alter”
the design a bit rather than go back and
correct a problem – an especially com-
mon solution when it comes to the dig
being slightly out of position on the site.
Regardless of what decision eventually is
made, it’s our responsibility to point out
any mistakes the excavator has made so
that the builder and the customer can de-
cide how best to proceed.

Getting back to the elevations for a
moment: When a watershape is built,
the elevations should always be within

1/4 to 1/16 of an inch or less. That’s not
rocket science, but it’s a pretty tight con-
struction tolerance over a long perime-
ter. We’re always aware that it’s easy to
knock things out of level once work be-
gins – and that if we don’t catch the er-
rors, then the gunite contractor might
come out and shoot the pool according
to steel and forms that aren’t set correct-
ly.

From this point forward, the problems
associated with errors multiply in sever-
ity. Shell elevations relate to things like
slopes, adjacent structures, proper
drainage and associated slabs, and “miss-
ing” even by as much as 1/16 of an inch
can matter. (It should come as no sur-
prise that missed elevations account for

the most expensive of all mid-project cor-
rections.)  

What should happen (and does hap-
pen when you work with quality people)
is that every trade should come in and
check for deviations from the plan – but
that doesn’t always happen. We’ve also
seen instances where a major detail like a
raised bond beam hasn’t been accounted
for at all or hasn’t been set at the right lev-
el. That’s a huge mistake, but you do run
into these things – and my point is that
it’s easy to miss even these huge details if
you aren’t following a plan.

There also are times when the plans
don’t give us a detail we know we need.
For example, if we’re working in a downs-
lope configuration but the plans do not
include a detail of the sort we’re accus-
tomed to seeing, we’ll go ahead and in-
clude the extra steel in accordance with a
standard plan we work with all the time.

We feel confident and comfortable
making these decisions on site because
we know that if we don’t address the
problem in the here and now, it’s almost
certain the inspector will make the call
and insist that more steel be added in cer-
tain locations. That will certainly hold up
the job, so we’ll find the necessary plan
and often take it upon ourselves to do the
job correctly.

WORKING WITH THE PLAN
There are certain features with which

this need for plan details often arises. If
a design includes artificial rock or an el-
evated waterfeature of some kind, for in-
stance, you can be certain of a need for
added structural reinforcement and
should ask for a plan detail if it’s not there.
Or if we’re installing a vanishing edge,we
want to be sure we know the exact eleva-
tion of the edge. And if we’re working
with an octagonal spa, we’ll be sure that
the sides are formed at precise angles and
lengths.

Experience is a huge help here. Every
job we do offers us measures of guidance
in all the other jobs we do,and we always
strive to get things right knowing that all
the trades that follow us right through the
entire construction process will echo any
mistakes we’ve made.

Given the seriousness of that responsi-
bility, it’s nice to know that what’s appro-
priate for a tiny rectangle is generally ap-
propriate for a free-form goliath in
structural terms. In fact, shape and style
don’t make nearly the difference that sur-
rounding soil conditions do. True, when
you get to greater depths (such as those
you’ll find in a commercial pool) you’ll see
increased radiuses,more steel and thicker
walls. But again, the basic engineering re-
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The work of a steel crew is much simplified if the designer/engineer pro-
vides adequate, accurate plan details, such as those shown here.  These
plans offer guidance for everything from simple structures such as a stan-
dard wall section in expansive soil (A) to critical ones such as those de-
signed to work in proximity to slopes and retaining walls (B).  

A B



quired to make a watershape work in giv-
en soil conditions at a given depth will re-
main the same from job to job.

Experience also teaches us that fol-
lowing a plan doesn’t necessarily mean
going with the bare minimums. At 8-1/2
feet, for example, you’re going to have a
5-foot radius with steel installed on 6-
inch centers in the radius and a 6-1/2-
inch gunite thickness. If you have ex-
pansive soils, however, that thickness
should be 9 inches.

The difference in cost here is insignifi-
cant, so we recommend that people al-
ways build for expansive conditions.
What’s a yard of concrete weighed against
the extra stability it gives the shell?
(Personally, I divide quality builders from

the rest of the pack by their willingness to
do it the right way and not stick to the
minimums.) 

The great thing here is that all of these
factors, variables and dimensions are
known to engineers and experienced steel
contractors. This standardization helps
streamline the estimating and planning
of jobs.

We estimate materials based upon
perimeter and square-footage measure-
ments. If you have a 15-by-30 foot rec-
tangle, we’d count that as 90 perimeter
linear feet and about 500 square feet in
surface area. We know that’s going to take
about 1,500 pounds of steel – just about
average for residential pools installed in
our area. If we do a 20-by-40 foot rec-
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Before or After?
In addition to the excavator and the gu-

nite contractor, the plumber links his or her
performance on our ability to lay out steel.  

The main issue between our trades is
one of timing.  Sometimes plumbers come
in after the steel is installed; other times,
they’ll install the plumbing in the hole be-
fore the steel goes in; in still other cases,
the two trades work on site concurrently.
In our experience, it works best when we
install the steel after the plumbers have run
their lines – and I think most plumbers
would agree. 

Still, there’s really no right or wrong way
to do it, so long as all eyes are fixed on the
plan.  When plumbers show up after the
cage is in, for instance, we’re always care-
ful to recheck spacing and clearances after
they’ve left.  It’s also a good idea to tie every
other intersection of steel if you know a
plumber will follow you.  It doesn’t add that
much time to the project – and it really
makes sense when it comes to being sure
that nothing will be knocked out of place. 

There are some obvious instances where
it makes more sense for plumbers to come
in after the steel has been set, such as when
they’re hanging jets in a spa’s dam wall.  If
there’s no steel cage there, it can be very dif-
ficult for them to eyeball the location of the
wall.  Once the steel is there, however, the
cage acts as a guide.  Otherwise, if we have
to conform that wall to the plumbing, the
spa might turn into an oval rather than the
circle everyone wanted. 

If work is being done concurrently, we’ve
found it best to coordinate the installation
so plumbers are busy in areas where we
aren’t.  We’ll have them set up the main drain
while we work in the shallow end, for ex-
ample, and on the skimmer before we get
to the bond beam’s steel. 

– L.L.

Tying steel isn’t so much an art form as it is a skill
that requires attention and care.  We bind about
50% of the intersections in our watershapes, ba-
sically because we don’t want anything at all to
move once we’re ready to turn things over to the
next crew.



tangle, which is 120 perimeter feet and
800 square feet, the steel requirement ris-
es to nearly one ton.

MAKING THE SHAPE
Once we’ve signed on, the steel work

comes together pretty quickly.
We have a yard at our facility where

steel is delivered in 25-ton loads. Two-
person crews transfer the steel required
for any given job to our own vehicles for
transportation to the site. These vehicles
feature low, side-mounted racks so the
material doesn’t have to be moved too far
or lifted too high.

As delivered, the steel comes in 1-ton
bundles,but it’s also sub-bundled for eas-
ier handling and loading. When we get to
the job, the crew normally unloads the
steel where the tractor comes in. We lay
the bars, which we always get in 20-foot
lengths, in one spot and then move them
as needed to all parts of the backyard.

People often compare building steel
cages to basket weaving,and I think that’s
a pretty good analogy. We’re working
with bendable material placed in inter-
secting patterns. And just as making bas-
kets is easier when you have a form to
guide you, bending steel to its proper
shape is really pretty easy when you have
a nice excavation: You simply bend it to
mimic the contours of the excavation.

With a good dig, we just follow along,
check the plans and maintain the prop-
er clearances, spacing and elevations.
Things get tougher, however, when you
have to eyeball it – as with a deep-end
ramp. Here, we have to build free-
standing walls just as though the dirt
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All Tied Up
There’s no code governing steel ties and how often they should be made,

so inspectors aren’t concerned.  As a rule, however, most companies tie
a minimum of about 30% of the intersecting points of the steel, although
I’ve heard of some people doing as little as 10%. 

For my part, I always tell my people to go the extra distance and tie at
50% of the intersections, basically because it helps the steel stay in place
through thick and thin.

After we leave, all sorts of people will be walking on our work and us-
ing it to climb in and out of the pool.  As a result, there are lots of oppor-
tunities for the steel to be moved or to be knocked off the blocks before
the gunite is shot.  If every other junction has a tie, we’re fairly certain
things won’t move enough to matter.  It’s an insurance policy. 

Beyond the frequency question, the main issue in tying is how you “dress”
the tie once it’s done.  In our case, we don’t want to leave pieces of wire
dangling off the tie, nor do we want to leave any of the trimmings behind.
The thinking is that they might rust and cause cosmetic problems later on. 

Frankly, I think that any time you see rust from a tie wire, it’s most like-
ly because the gunite was applied too thinly across the top of the steel.
It shouldn’t even be close:  That’d be one wild piece of wire sticking up
above the steel more than three or four inches! 

As for the tying itself, there’s no real trick to it, just a matter of wrap-
ping, twisting and snipping the wire.  We use 16-gauge black annealed tie
wire – pretty standard. 

– L.L.

True circles are easy to fashion when the dig is good and the forms are true.  Note that we work
about six inches below the forms in setting up the cage (A).  When we insert the blocks (B), the
cage rises up in the hole to just the right elevation.

A

B



were there, visualizing and following the
shape of the pool to create the feature
with the steel cage. It also gets tricky if
sections of the dig collapse – as shown
in the in the four pictures below, for ex-
ample. These are times that truly test
your eyeballing abilities.

Again, the standardization factor re-
ally works in our favor: There simply
aren’t too many of these details we haven’t
seen before – many times. So long as we
have a good set of plans and a Hickey bar
to bend sharper angles,we’re on our way.
On a typical pool, we’ll set up the steel
cage 6 inches below the top of the forms,
then elevate the whole cage 3 inches by
blocking it up. Now it’s 3 inches below
the forms, right where it should be – and
we’re just about done except for our final,
pre-gunite inspection.

TOUGH WORK 
In all of this discussion of how simple

setting up a steel cage can be – with good
plans and a good dig, that is – I have yet
to mention that installing steel is one of
those jobs that can be both physically gru-
eling and mentally demanding.

It’s truly hard to find people who are
good at steel work and will do it for very
long. It’s stoop labor: You bend over a lot
of the day and are constantly lifting, po-
sitioning and wrestling with heavy mate-
rial. It can get old in a hurry.

In our company, we’ve been lucky
enough through the years to hire expe-
rienced people, but for the most part
we train our own crews. And when we
find people who are really good at this
work, we do all we can to take care of
them and keep them happy, because

they’re hard to replace.
To be good at it,you have to work smart

and take care of yourself. We constantly
remind our people to lift only what the
body will handle and not to move too fast,
but rather to work steadily and efficient-
ly. The reasons for this are obvious: With
such hard work, it’s easy to get tired,which
in turn leads to injuries or mistakes of the
kind we all try to avoid by taking care to
follow the plan.

We take pride in the fact that good steel
jobs, along with good excavation work
beforehand and good gunite application
afterwards, really create watershapes. As
the intermediate stage of the process, we
see our role as the pivotal one and get a
lot of satisfaction out of knowing that
what we do makes concrete shells stable
for the long haul.
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It’s a real pain:  Excavated walls sometimes collapse (A) and make an unholy mess of wooden forms (B).  In these cases, the steel crew must have
the ability to ‘fill in the blanks’ and shape the cage as though nothing were the matter (C & D).  This skill in eyeballing contours is one of the hall-
marks of a capable steel contractor.

A

C D

B
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From golf courses to private estates,small
lakes have become a familiar part of both 
urban and suburban landscapes. But few 
people give much thought to these mostly
man-made bodies of water,says lake designer
George Forni,or to how they are designed,
engineered,built and maintained. To fill that 
information gap,he surveys the basics with an
eye toward defining qualities that make lakes
both beautiful and enduring.

This lake is just as man-made as the sculpture

that “plays” beside it.  Successful mimicking of

nature is the key to this sort of watershaping pro-

ject – that, coupled with a sharp awareness of

local geography and climate. 
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What is good lake construction?  What
makes some pristine and beautiful while
others seem fetid and slimy?  To discover
the answer to these and other questions,
we need to start by defining what we
mean by “lake.”

It may seem arbitrary, but the distinc-
tion can be an important one, especially
to people who own them. You don’t want
to insult anyone by calling their lake a
pond or lagoon,for example. By the same
token, you don’t want to seem ill-in-
formed or unprofessional in referring to
their waterfeature as a lake. Given the dif-
ferent ideas people have about what these
terms mean, I take the tactful high road
and refer to most everything as a “body
of water”until I’m certain.

I bring this up because terminology can

get confusing with respect to lakes – and
is something that must be straightened
out to make these fascinating watershapes
more accessible to professionals as well as
their clients.

As a “lake contractor,” our firm spe-
cializes in design, installation, manage-
ment and aquatic remediation. In oth-
er words, we build many new lakes and
troubleshoot and fix many others that are
experiencing problems. In this line of
work, the definitions we use help us de-
termine an accurate scope of work and/or
develop a sound maintenance program.
In doing so, we’ve come to understand
the key components that make lakes work
on one hand – or turn them into mos-
quito pits on the other.

WHAT MAKES A LAKE?
Back to definitions: Anyone can look at

Lake Tahoe and be correct in the assump-
tion that it is,in fact,a lake. But what makes
it a lake?  

According to Webster’s New World
Dictionary, a lake is “a large inland body
of water,” but that’s too vague – and gets
even more obscure when you consider
regional definitions and what constitutes
a lake in, say, Minnesota as opposed to
Arizona.

The definition we choose to use in our
work is more precise, but still general
enough to apply across a broad range of
circumstances: “A lake is a body of water,
captured by natural or man-made means,
effectively being a minimum of one sur-
face acre in size,and will typically support
an ecosystem without human interaction
(or minimally thereabouts).”

Having an acre as a guideline helps,but
that’s not quite enough, because a lake
with a one-acre surface that is only 12
inches deep doesn’t fit this one-size-fits-
all description. In other words, a lake, by

Great
Lakes

Little

By George Forni



definition, must also have some mini-
mum volume or depth.Therefore, in ad-
dition to possessing the one-acre surface
minimum, a lake also must have a vol-
ume sufficient to support the ecosystem,
year ’round.

This leads us to an immediate problem
for many bodies of water aspiring to be
lakes: For example,that 12-inch deep acre
of water will most likely be a skating rink
during the winter months and a Petri dish
full of pungent green, yellow and brown
algae during the warmer summer months.

So what is the minimum depth?  We
consider a “treatable”body of water to be
a true lake when the depth and volume
are stable from season to season,have suf-
ficient depth to support the use of wa-
tercraft and have a minimum volume of
1,000,000 gallons. Thus, a one-acre lake
of three-foot-average depth would be just
shy of a million gallons.

Beyond basic issues of size,volume and
depth, the more compelling question

about our body of water is about whether
it supports an ecosystem. If not,why not?
In answering that basic question,we need
first to define ecosystem and what it takes
to know if this body of water we now have
defined as a lake with respect to size, vol-
ume and depth will actually support one.

That may seem a devilishly complicat-
ed question, but it’s generally pretty
straightforward: Only under the most
extreme situations – elevated pH, in-
creased temperature or localized toxicity
– will a lake as we’ve defined it not sup-
port some form of ecosystem. Even fish
fry qualify as an ecosystem here and tend
to lead to more sophisticated systems that
support not only fish and invertebrates,
but also waterfowl and reptiles as well as
many other forms of wildlife.

So once we have life,our outsized body
of water is very close to deserving all of the
respect and accolades due a lake. But there’s
one more factor to be considered: intend-
ed use. More than anything else, what ul-

timately defines a lake and how it’s de-
signed is that intended use. Whenever our
firm designs a new lake, the majority of
our efforts focus on this intention and how
this functionality will be maintained.

THE ARTFUL HAND

As we’ve seen,lakes can be broken down
into several categories based on intended
use. They can also be broken into two
over-riding classes: natural or man-made.

•  Natural lakes occur as a result of na-
ture finding a low collection point or lo-
cation in which water is captured and held
for an indefinite period of time. These
lakes have earthen, rock or some other
semi-impervious bottom material that al-
lows the water to remain captive. Unless
fed by an underground water source,most
lakes will have a natural form of flow-
through circulation,fed by surface sources
like streams and drained by them as well.

Although not every natural lake is per-
fect in the circulation aspect, in general
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Mother Nature seems to hit a lot more
home runs than builders do in this re-
spect. In other words, natural lakes tend
to work just fine on their own,and we can
learn a great deal by looking at them from
a design and engineering standpoint.

• Man-made lakes are just that – our
imposition of a lake where nature didn’t
create one or intend for one to be creat-
ed. To my mind, this is a fairly arrogant
exercise, but it can be done effectively.

Lots of man-made lakes excel in the
aesthetics department, but they tend to
fall short when they seek to improve upon
nature rather than mimic it. This is, in
fact, the most common problem in lake
design and the one we as a company are
most frequently called upon to remedy.

If the water is clear, can’t we just make
it clearer by adding a sand filter?  If that
doesn’t work, then why not try some al-
gaecide, chlorine, flocculating agent or
even dye?  This impulse of lake managers
to try continually to improve on nature

is understandable but frightening, espe-
cially since the time-tested answer is right
in front of us – that is, to build as much
like nature as we can.

It is easily understood that not all sites
and conditions are perfect for lakes,which
is precisely why nature failed to put one
there in the first place. What happens is
that someone with a better idea comes
along and changes the site to accommo-
date a lake by expanding an existing creek
or pond. It may serve an intended need,
but will it work as a lake?  

In many cases, the answer is no. The
approach results in man-made problems
not initially associated with the site, in-
cluding rapid water loss and increases in
nutrient load that cause chain reactions
of problems that might even mask the
initial culprit. This is not to say that these
situations cannot be rectified, but the
truth is that any modifications to an ex-
isting ecosystem might take years to
undo – if in fact they can ever be undone.

DOING WHAT NATURE DOES

As lake contractors, our goal is to re-
create, as closely as possible, what nature
has done rather than shape a rustic,over-
sized swimming pool. Understanding
this one, basic distinction will save tall
dollars and a tremendous amount of grief.

First on our list of concerns is whether
the new lake will actually hold water. In
most areas of the country,if you dig a hole,
fill it with water and wait,the liquid will dis-
appear in a few minutes, hours or days.
Minnesota is a noteworthy exception: In
most places outside “The Land of 10,000
Lakes,”however,some form or other of wa-
ter-retention amendment will be required.

If you are fortunate enough to have
a site that has excellent retention capa-
bilities, you need only to address two or
three other issues (growth of aquatic veg-
etation, sedimentation and nutrient re-
duction, which I’ll get into in just a bit).
In most places, however, you’ll need to
step in and add something that will en-
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Lakes are being installed in lots of places Mother Nature never would

have thought to put them, including business parks (A), personal res-

idences (B), agricultural settings (C), public parks (D) and housing

developments (E).  Making long-term results align with the owner’s

desires in commissioning such an outsized watershape is a substan-

tial challenge.  The key, I’ve found, is doing all that can be done to

shape systems according to natural models.

C

D

E



able the site to hold water.
One possibility is the use of PVC or

HDPE liners. Beyond the matter of the
size of such a liner,you need to recognize
that this same soil that tends to drain so
well is also subject to rising groundwater.
(Think large, black bubbles in the cen-
ter of the lake.)  Yes, there are engineer-
ing solutions to groundwater issues, in-
cluding drainage, water recovery and
hydrostatic relief, but you’d be well ad-
vised to consider other options first.

One of these is Bentonite lining.
Bentonite is a soil amendment that,when
blended into the upper 6 to 12 inches of
the soil, forms a gelatinous, semi-imper-
vious water seal. Other products on the
market include surface-applied sealants.
But if your client is paying your firm to
create a lake, it might not be best to wait
until after the lake is filled to find out if it
will or won’t hold water.

Impervious finishes such as plaster,
concrete or gunite are also options as wa-
ter barriers. In California, for example,
most reservoirs, aqueducts and storage
basins are of concrete construction.
There are two major factors when it
comes to these “placed” materials, the
first being considerable cost and the sec-
ond being elevated winter water tables
and expansive soils that can spell disas-
ter for this type of construction.

This is not meant to dissuade any-
one from using these materi-

als. Suffice it to say in
all cases that initial
p lanning

will have to involve exact determination
of intended uses of the lake,designing ac-
cordingly – and covering all necessary
bases when it comes to soils engineering
for a substantial bit of real estate.

WORKING WITH THE WATER

Lakes are not unlike swimming pools
and other man-made bodies of water
when it comes to hydraulic considerations
and the means used to deal with water flow.

•  Flow through: In nature, a lake or
body of water usually has distinct points
of inflow and outflow. A flow-through
lake almost always appears to be in good
health, due in large part to the constant
mixing and exchange of water.

Because this is not feasible in many
man-made applications, recirculation is
necessary. It can work, but as previous-
ly mentioned, Mother Nature seems to
have a distinct advantage.

In a natural lake, water will either flow
in or percolate up throughout the year. At
the other end,the water will typically flow
out via a stream or watercourse, therein
creating a circulation system under the
broadest interpretation. In many circum-
stances, this flow-through effect can be
recreated in man-made lakes,but the con-
ditions have to be right: There must be a
ready source of water to meet the flow-in
requirement as well as a place for it to go.

•  Mechanical/re-circulatory: Man-
made lakes have for many years

run on the strength of
re-circulating pumps.

Until recently,
the

Ponds and Lagoons
As mentioned in the adjoining story, any-

thing smaller than an acre isn’t a lake, but
does that make it a pond or lagoon by de-
fault?  Not quite.

Let’s step out of this swamp with a couple
more of the arbitrary (but sensible) defini-
tions we use in our work.  If a lake is defined
as being greater than one acre in surface area
and has a volume of approximately 1,000,000
gallons, a pond is smaller in both measure-
ments.  Typically, that means a pond is small
enough that you can toss a rock over it in any
direction so long as it has a simple shape.  

For its part, we see a lagoon as a body
of water that has “fingers,” coves and gen-
erally abstract shapes.  These are not limit-
ed to one surface acre and often are larger,
but they tend to have consistent depths in
the 1-to-7-foot range – too shallow for the
typical lake.  

– G.F

Aeration is a major factor in the health of lakes.  In cases like these, meeting that
need serves additional aesthetic and design purposes – on the one hand by installing
a jet of water to echo tall background structures (A) and on the other by setting up low
arcs of water that squatly conform to the proportions of the peristyle on the shore (B). 

A
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idea was a direct transfer from the pool in-
dustry,wherein suction lines (usually with
some sort of skimming system) and re-
turns were laid out to create circulation
and collect debris.

The problem arises in the fact that a
lake is not a swimming pool, and so the
operating principles are not completely
interchangeable. Where a pool’s water
system is sustained and facilitated by a
range of chemicals, for example, those
same chemicals are not suitable for use in
any lake’s ecosystem. Filtration by means
of sand or cartridge systems is another
pool-to-lake crossover we often en-
counter,but no filters are designed for use
in the face of such challenges.

These filters indeed work well on pools
of various sizes,but you don’t get the same
results with a lake. The particulates are larg-
er than the filters are designed to accom-
modate,and there’s simply too much ma-
terial to be removed at any size. Aside from
the huge volume/acreage factors, mainte-
nance of these filter systems represents a
lifetime of costly intervention for the client.

A far better option with lakes is bio-fil-
tration – a new “technology”in the lake-
building community but one with a track
record as old as Mother Nature herself.

Manufactured bio-filtration systems
are mechanically altered versions of what
naturally occurs in lakes. These filters pro-
vide a place for bacteria (often referred to
as microbes) to grow and flourish. In turn,
these organisms colonize on the filter and

55

Beyond Definitions
To be sure, lakes can be used for a vari-

ety of purposes.  
On estates, for example, these bodies of

water are often there purely for aesthetic rea-
sons.  On golf courses, however, they might
serve as sources for irrigation and as catch
basins for runoff.  Still other lakes are meant
for swimming, in which case water quality
is a big issue (and slightly less of one if
wildlife will be the main users).  In any event,
maintenance (or the lack thereof) is some-
thing that comes into play.  

All of these issues (and more) must be
thoroughly examined and discussed in de-
tail with the client before a drafting pencil
is set to vellum.  The devil truly is in the de-
tails in lake design, and the more under-
standing both you and the client have, the
more successful and cost effective the pro-
ject will be in the long run.  Look at it this
way:  Anyone can dig a hole, fill it with wa-

ter and call it a lake – farmers and ranchers
do it all the time.  But it takes real under-
standing to build a lake that will be beautiful,
healthy and happy for years into the future.  

And don’t forget time in your planning:
Lakes and ponds and lagoons all require a
period of time to “mature.”  This can be any-
where from a couple of years to a decade or
more, depending on the size, location, cli-
mate and a host of other influencing factors.  

You also don’t want to be fooled by initial
aesthetic success:  In their first years, most
lakes are trouble-free and won’t exhibit much
by way of growth of aquatic vegetation and
algae, sedimentation effects or problems
with turbidity or water chemistry.  Once the
lake is past that point, however, any prob-
lems you invited by not covering all the bases
in your design work will surely come back
to haunt you!

– G.F.

grow in response to the available food
source in the water column – ideally at a
somewhat faster rate than algae or any
nuisance vegetation.

Many factors have to be in place for this
natural system to take hold, not the least
being water chemistry (pH,alkalinity and
more), temperature and dissolved-oxy-
gen levels. The key here is aeration.

Aeration is indeed the lifeblood of both

natural and man-made lake ecosystems.
Many of us have winced at the pungent,
sulfurous odor emanating from a fluo-
rescent green body of water that once
seemed to be a lake. Although ingredi-
ents that lead to this sorry state vary, it is
most often caused by anaerobic condi-
tions – that is, a lack of oxygen.

Aerating the water column (that is, the
process of adding oxygen to a body of wa-
ter) serves two key functions, the first be-
ing to increase dissolved oxygen levels
to support almost every living entity with-
in the ecosystem,and the second being to
reduce stagnation and the thermal layer-
ing also referred to as stratification.

ALL LAKES ARE LOCAL

So far,we’ve surveyed size,depth, func-
tion,circulation and aeration as key con-
siderations in lake design and taken a
slight jog over to embrace soils engineer-
ing as a major factor in the process. These
are factors that come into play wherever
you work (even in Minnesota!),but there
are others that influence design on a re-
gional or local basis.

These regional (or what we refer to as
elemental) effects play a huge part in de-
sign,construction and overall maintenance
(or lack thereof) for a lake. In California,

B
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for example,our seasonal problems differ
dramatically from north to south, and
monumental differences are observed as
you move across the country through dif-
ferent climates and geological zones.

Certainly, there are constants that will
hold true regardless of geographical loca-

tion,but there’s no denying the fact that it
helps to know your region,its soils and sea-
sonal patterns. These factors will influence
physical structures (including the con-
tainment strategy) as well as maintenance
routines. It’s easy to make the mistake of
traveling to an area in the warmth of the
spring and base a design on that snapshot
of prevailing conditions. Trust me, those
conditions are subject to changes that can
wreak havoc on your lake.

Beyond the weather, there are a num-
ber of other variables to consider in good
lake design:

� Availability of water: What is the
source of your make-up water?  Is it read-
ily available via spring or well, or must it
be purchased from the local water agency?
As with a pool, anywhere up to an inch
per day could be considered average for
evaporation during the warmer months.
That’s 2-1/2 acre feet of water per month
or approximately 815,000 gallons month-
ly off a single acre-sized lake!

� Soil or ground conditions: This
refers back to the water-retaining ability
of your site. It’s extremely difficult to add
soil amendment to sandstone, for exam-
ple, so a lake in such an area will require
a liner. In some cases where a liner is im-
practical, you might be helped by an im-
permeable layer known as hard pan; the
trick here is determining how far down
you have to go to find soil that will hold
water. You also need to know about ge-
ographical/geological features such as rock
outcroppings or ground water.

� Temperature: Anticipation of sea-
sonal changes will influence your design
in every aspect of the project. Under-
standing the relationships between ther-
mal changes and the ecosystem will great-
ly assist in the long-term health and
aesthetics of the lake.

�  Waterfowl populations: The
phrase “build it and they will come”could
not be more accurate in this respect.
Ducks, geese, coots and other waterfowl
will show up in significant numbers at
just about any suitable body of water – a
significant influence on the nutrient load
and on areas adjacent to the lake that is
exacerbated by the overwhelming desire
of humans to feed these creatures. This
results in migratory birds becoming not-
so-migratory and the increased likelihood

of avian botulism or fowl cholera, both
of which will kill entire populations in a
very short period of time.

(Our staff spends a lot of time educat-
ing clients and their lessees, tenants,park
patrons and others on the effects of feed-
ing the “poor, little starving birdies.”)

� Nutrient load: This factor and its
reduction will determine how the pro-
ject will appear in a very short period of
time. Many types of control are avail-
able for use both pre- and post-con-
struction; I believe that it is always more
cost effective to negate the potential
problem in the design stages of the pro-
ject through natural nutrient extraction
via aquatic plants and the use of bio-
logical filters.

Once a problem does exist, we’re left
with post-construction control-and-man-
agement measures, including the intro-
duction of exotic species such as grass
carp, chemical applications such as her-
bicides and algaecides, and/or mechani-
cal control by dredging or harvesting.

MUCH TO KNOW

There’s all of this to know and more
when it comes to working with lakes.
For all that, it’s a fascinating field – and
one that has its share of similarities to
other sectors of the watershaping in-
dustry. But as I’ve stressed here, mak-
ing too much of those similarities can
lead to difficulties.

Given those difficulties and the com-
plexities of designing, engineering and
building on such a large scale,most firms
operating in this field thrive by having
lots of history and experience behind
them. But the ever-growing popularity
of “living waterfeatures”almost certain-
ly is leading to customer inquiries about
including lakes in extensive landscape-
design projects, and this article is in-
tended to introduce valuable concepts
and a range of important cautions to
those who might be inclined to pursue
this new path.

Lakes are indeed complex and live by
their own set of rules. The first step in
avoiding the nightmare of installing one
without a solid understanding of what
makes them tick is knowing the kind and
caliber of questions and issues that must
be addressed in the design phase.
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The Regulatory Scene
Contractors and homeowners tend to joke

about the difficulty of obtaining a building
permit.  Just try getting a permit to dredge
5,000 or 10,000 cubic yards from a lake!  To
make a long story short, working with reg-
ulators can be quite daunting.  

One of the consequences of this situation
is the level of foresight a designer/builder
must bring to the project – anticipating needs
that might not come until 10, 20 or 30 years
down the road.  Site access for aquatic re-
mediation equipment, for instance, or
dredge/spoils pits must be considered as
part of the initial design.  

Potential usage is another factor the reg-
ulators influence.  If human interaction (that
is, wading or swimming) is anticipated, you
have a choice on the West Coast of fencing
the lake in or raising the bottom to a depth
of 18 inches or less.   

Other jurisdictions are paying lots of at-
tention to chemical treatments, and some
won’t allow any chemical control, leaving
contractors and clients to find a Plan B that
almost certainly will be more costly.  And
even if you can use them now, regulatory
pressures are making it increasingly likely
that the use of copper algaecides and herbi-
cides will no longer be possible in lakes.    

Concerns over sediment transmission and
chemically tainted discharge are also big
these days – and getting bigger.  This means
a whole range of “alphabet soup” agencies
will want to pay you or your client a visit, in-
cluding various fish and wildlife services, the
EPA and/or other state, local or specialty
agencies.  

When it comes to working with regula-
tors, you need to think ahead.  An excellent
motto here:  “An once of prevention is worth
a pound of cure.”

– G. F



WATERsHAPES �MARCH 2000 57

When Bad Things 
Happen to Good Lakes

Just about every new lake has a maturation period in which
about a year goes by without any problems manifesting themselves,
as in the new lake seen in (A).

That can change rapidly and dramatically as a result of sever-
al factors, including excessive nutrient loads (B), invasions by chok-
ing plants (C) or visitations by waterfowl that tend to settle in and
make a mess not only of the water but everything around it (D).

In some cases, remediation is a matter of adjusting circulation
and keeping an eye on proper aeration.  In others, however, it’s time
to call in the heavy machines and rip out the offending vegetation (E).  

With proper treatment, even a disaster (F) can be returned to a
pristine state (G).

– G.F

A

E F

G

B

C D
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OF INTERESTOF INTEREST The following information has been provided to WaterShapes by product suppliers. To find out
how to contact these companies, look for the Product Information Card located on page 58.

VERSA-LOK has unveiled its Mosaic Retaining
Wall, a mortarless, interlocking system that
combines aesthetics with performance in a
randomized, stone-like geometry that mimics
natural stone walls.  The concrete units install
easily without mortar, require no concrete foot-
ings and are ideal for shoreline applications.
Versa-Lok, Oakdale, MN.

RETAINING WALL SYSTEMS FLYER

Circle 101 on Reader Service Card

LAARS/JANDY POOL PRODUCTS offers literature
on Sheer Radiance, a fiberoptic lighting system
featuring a wide selection of illuminators, fibers
and fixtures that allow you to tailor systems to
owners’ lifestyles.  Designed to deliver more light
with greater intensity and true, brilliant colors, the
system features a programmable color wheel and
easy interface with remote control systems.
Laars/Jandy Pool Products, Novato, CA.

FIBEROPTIC LIGHTING SHOWCASED

Circle 102 on Reader Service Card

Circle 104 on Reader Service Card

MAGNETEK offers “Bulletin 1081” on its line of
pump motors for application with leisure water
systems.  The literature includes a square-flange
and C-face replacement guide, a thru-bolt re-
placement guide and specifications for its
Centurion, Neptune, Century and Commander
motors.  It also gives information on obtain-
ing additional educational and technical-sup-
port materials.  MagneTek, St. Louis, MO.

TECHNICAL DETAILS ON PUMP MOTORS

JACUZZI BROS. offers literature on the
EarthWorks line of diatomaceous-earth filters.
Features include 2-in. ground-level plumbing
for easy installation, quick-regeneration sys-
tems to extend filter cycles, straight grids to re-
duce bridging and allow for more uniform flow,
easy access to the grid system, engineered ther-
moplastic tanks and more, with filter areas rang-
ing from 35 to 70 sq. ft.  Jacuzzi Bros., Little
Rock, AR.

FLYER ON D.E. FILTERS

Circle 105 on Reader Service Card

AIRPLACO introduces its new and im-
proved model P-280 shotcrete and
concrete pump.  Powered by a 30-hp
Wisconsin gas engine or a Duetz diesel
engine, this pump delivers up to 28 cu.
yd. per hour.  When used as a shot-
crete pump, the proper mix design will
give pulse-free nozzle response.  New

features such as the central lubrication panel provide for uncompli-
cated maintenance and service.  Airplaco, Cincinnati, OH.

NEW SHOTCRETE/CONCRETE PUMP

Circle 106 on Reader Service Card

AQUA MASTER announces the availability of Celestial
Fountains.  Capable of producing fountain spray pat-
terns up to 100 ft. high, they include four spray pat-
terns in sizes ranging from 10 to 25 hp and feature
stainless-steel construction, precision-leveling flota-
tion systems, HDPE floats, easy launching and noz-
zle interchangeability as well as an optional 500W light-
ing system and a two-year warranty.  Aqua Master,
Kiel, WI.

NEW FOUNTAINS SCALE THE HEIGHTS

Circle 100 on Reader Service Card

Circle 103 on Reader Service Card

SANTA BARBARA CONTROL SYSTEMS offers in-
formation on Chemtrol 250, a digital ORP/pH con-
troller for use in the full range of commercial ap-
plications.  Easy to install, simple to use, fully
adjustable using the front panel, the device also in-
cludes an acid/base selector, proportional feed,
overfeed safety timers and a waterproof cabinet.
System benefits and specifications are covered.
Carries a 5-year warranty.  Santa Barbara Control
Systems, Santa Barbara, CA.

DIGITAL ORP/PH CONTROLLER

TECHSTONE SYSTEMS has published a
brochure highlighting its capabilities in fabri-
cating synthetic rockwork for a variety of pur-
poses, moods and projects.  Illustrations cov-
er applications with pools, spas, ponds,
waterfalls and streambeds with textures from
craggy to smooth.  The brochure also de-
scribes the process by which the synthetic
rocks are made and defines their insulating
characteristics as well as their finishes.
Techstone Systems, Phoenix, AZ.

BROCHURE ON SYNTHETIC ROCK WATERFEATURES

Circle 107 on Reader Service Card
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OF INTERESTOF INTEREST

ENGELHARD offers information on MetaMax PA,
a high-quality pozzolonic additive for plaster.  The
product works by reacting with lime in plaster mix-
es to form additional cementitious products.  This
results in a more durable surface by limiting lime’s
ability to leach from hardened plaster to cause dis-
coloration and areas of weakness.  The flyer also
includes guidelines for product mixing and use.
Engelhard, Iselin, NJ.

DETAILS ON POZZOLONIC PLASTER ADDITIVE

Circle 125 on Reader Service Card

UNITED ELCHEM offers a brochure on its Uni-Weld
line of solvent cements, cleaners, primers, appli-
cators and specialty products for use with plastic
parts made of PVC, ABS and CPVC.  Includes in-
formation on intended uses, color, curing speeds,
maximum pipe diameters and temperature ranges
as well as product performance and benefits.  Also
offers a troubleshooting guide.  United Elchem,
Dallas, TX.

SOLVENT CEMENTS AND SPECIALTY PRODUCTS

Circle 126 on Reader Service Card

Circle 128 on Reader Service Card

SCHWING AMERICA has introduced a con-
crete pump with the longest boom on a
three-axle truck.  With a vertical reach of 127
feet and a horizontal reach of 144 feet, the
new 39-meter unit operates with a relative-
ly small outrigger spread of just  under 26
feet.  The outriggers deploy telescopically
for easy avoidance of jobsite obstacles, and
controls are on both sides for easy access and visibility.  Schwing
America, White Bear, MN.

LONG BOOM FOR CONCRETE PUMPING

INTERMATIC has published a full-color, 16-page
guide to its pool and spa timing controls.
Coverage includes enclosures in three different
sizes, a selection of time switches, air switches,
freeze-protection units, electronic switches and
mechanical timers as well as an array of acces-
sories for use in complete control of watershape
systems.  Also includes details on radio remote
controls.  Intermatic, Spring Grove, IL.

POOL AND SPA CONTROL CATALOG

Circle 129 on Reader Service Card

ICD/INNOVATIVE CONCRETE DESIGN offers
StoneWall Select, a retaining-wall system that
simulates the rugged, rough-hewn beauty of
stone.  Scaled to look good in walls of any
size or height, it easily accommodates steps,
corners, radiuses and serpentine contours as
well as landscape lighting and more.  Light
and easy to install, the system works without
mortar using interlock clips.  ICD/Innovative
Concrete Design, Milwaukee, WI.

HIGHLY TEXTURED RETAINING WALL SYSTEM

Circle 130 on Reader Service Card Circle 131 on Reader Service Card

TXI RIVERSIDE CEMENT has published a leaflet
on Portland cement, describing what it is, how
it’s made and the various available grades sup-
plied by the company, including Type II Standard,
White, Type V, Plastic, Block and Rapid Strength.
The single sheet also provides specifications and
warranty information.  TXI Riverside Cement,
Ontario, CA.

DETAILS ON PORTLAND CEMENT

ASTRAL PRODUCTS has a four-page brochure on
its line of grates, including straight runs, radius
gratings, corner tiles and support systems.  The
products are designed to meet the full range of ap-
plication needs and are made of strong, white
polypropylene with an anti-slip finish.  The mate-
rial is resistant to chemicals and UV deterioration.
Astral Products, Jacksonville, FL

LEAFLET ON OVERFLOW GUTTER GRATING

Circle 124 on Reader Service Card

Circle 127 on Reader Service Card

CARETAKER SYSTEMS has released a pam-
phlet on Prevent, a perimeter pool alarm that
uses an invisible laser beam to add another lay-
er of protection around watershapes.  When
a child enters the beam’s path, the alarm sounds
and then automatically resets.  An optional high-
pitch alarm that only pets can hear also helps
to train pets to stay away from watershapes.
Caretaker Systems, Scottsdale, AZ.

LASER-DRIVEN POOL PERIMETER ALARM
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Remember This?

ack in February and April 1999,

the first and second issues of

WaterShapes carried in-progress

details on the construction of this

pool/spa/fountain “renovation project” set on a

hillside in Southern California.

It was David Tisherman’s (and our) earnest

intention to complete the story of this detail-

packed construction series, which we consid-

ered as exemplary of the sort of editorial copy

we wanted to solicit from and offer to our read-

ers, shortly thereafter – and certainly before the

end of the summer of 1999. But for a variety of

reasons having nothing to do with the water-

shapes themselves, we weren’t able to do so.

We’re happy to report that the project is near-

ing completion and that Tisherman soon will be

bringing it to you in all its glory.

BB

Columnist/contributing editor Jim McNicol will
resume his consideration of “Things Electric” in
our April/May 2000 issue.
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