
Inside: Stephanie Rose on Edible Plants

Volume 3
Number 7
September 2001
$5.00

D e s i g n  •  E n g i n e e r i n g  •  C o n s t r u c t i o n

PlacesPlaces
PlayPlaytoto

The enticing art of
interactive watershapes
The enticing art of
interactive watershapes

PLUS:
An inside look at setting up

ecosystems for animals and plants

PLUS:
An inside look at setting up

ecosystems for animals and plants

Strategies for making
pools more efficient

Strategies for making
pools more efficient

Energy
Equations

Energy
Equations



591 Albright Road, Uxbridge, Ontario, Canada  L9P 1R4
Tel: (905) 649-5047  Fax: (905) 649-1757

Website: www.watertoys.net  E-mail: crazywet@watertoys.net

Circle  67 on Postage Free Card





4

Filling the Energy Gap
By Mark Urban
Envisioning pools as
energy-saving dynamos

Invitations to Play
By Pam Pasotti
The human face of 
interactive waterplay

Streamlined 

for Paradise
By Greg Stoks
Defining a role for
‘value engineering’

34

28

28

42

Practicing
Nature’s Balance
By Jeff Rugg
Establishing ecosystems
for plants and animals

50

50

WATERsHAPES � SEPTEMBER 2001

Contents September

FEATURES

42



WATERsHAPES � SEPTEMBER 2001 5

In This Issue

Advertiser Index

Of Interest Index

Of Interest

6

8

60

60

62

10

16

22

70

On the cover:
Photo courtesy SCS Interactive Inc.,
Tillamook, Ore.

WATERSHAPES (ISSN 1522-6581) is published monthly with combined issues January/February, July/August and November/December by
McCloskey Communications, Inc. 6119 Lockhurst Dr., Woodland Hills, CA 91367. A controlled circulation publication, WaterShapes is distrib-
uted without charge to qualified subscribers. Non-qualified subscription rates in the U.S., $30 per year; Canada and Mexico $48 per year; all
other countries $64 per year, payable in U.S. funds. Single copies $10 per issue in the U.S. and Canada. All other countries $15 per issue.
Subscription requests must include name, job title, business location, address information and a signature and date.
POSTMASTER: Send address changes to WaterShapes, P.O. Box 1216, Lowell, MA 01853-9930.
Periodicals postage rates paid at Woodland Hills, CA 91365 and additional mailing offices.

Structures
By Eric Herman

Memories of
‘interactivity’

Aqua Culture
By Brian Van Bower

Where watershaping
meets the good life

Natural Companions
By Stephanie Rose

Which edible plants
work best with water?

Detail #10
By David Tisherman

Building a bridge to
the maintenance side

Book Notes
By Mike Farley

Opening eyes to
Japanese garden design

16

10

Volume 3 • Number 7 • September 2001

DEPARTMENTS

COLUMNS

70



66

Editor
Eric Herman — 714.449-1996

Associate Editor
Melissa Anderson Burress— 818.715-9776

Contributing Editors
Brian Van Bower David Tisherman
Stephanie Rose Rick Anderson

Art Director
Rick Leddy 

Production Manager
Robin Wilzbach — 818.783-3821

Circulation Manager
Simone Sanoian — 818.715-9776

Director, Marketing and Sales
Stephanie Behrens — 818.715-9776

National Sales Manager 
Camma Barsily — 310.979-0335

National Sales Representative
Sherry Christiaens — 505.421-3100

Publisher
James McCloskey — 818.715-9776

Publishing Office
McCloskey Communications, Inc.
P.O. Box 306
Woodland Hills, CA 91365
Tel: 818.715-9776 • Fax: 818.715-9059
e-mail: main@watershapes.com
website: www.watershapes.com

© Entire contents copyright 2001. No portion of this publi-
cation may be reproduced in any form without written per-
mission of the publisher. Views expressed by the bylined
contributors should not be construed as reflecting the opin-
ion of this publication. Publication of product/service infor-
mation should not be deemed as a recommendation by the
publisher.

Printed in the U.S.A.

When I was kid in the ’60s,my mom would take my sisters and me to a place called
Penn Park near our home in Whittier, Calif. It was a beautiful old hillside city
park with towering trees, winding paths and a very popular watershape.

It was called a wading pool; at least that’s what my mom called it. It was little more
than a circular slab of concrete that sloped gently to a depth of about 10 inches of
water at the center. In the middle was a single stand-pipe that rose about eight feet.
Mounted at the top was sort of an upside-down showerhead that sprayed a ragged
curtain of water in all directions.

Using today’s parlance, I guess you’d say the wading pool was an early interactive
watershape with a 360-degree, zero-depth entry. I remember my mom saying
that she thought it was California’s answer to the open fire hydrants used to cool off
neighborhood kids in cities back east.

All my sisters and I knew or cared about was that this was the place to be in the
summertime. I can still hear the peals of laughter and see the scores of suntanned
kids frolicking in the summer heat. I’ll always remember the warm smile on my
mom’s face as she would sit by the side of the pool and watch us splash the day away.

Thirty-plus years later,my own family goes to aquatic theme parks where the sin-
gle stand-pipe with a spray nozzle has evolved into a truly mind-bending array of
fantastic interactive watershapes. Unlike the wading pool at Penn Park (which was
free to everyone), it can cost a day’s wages to get the kids in on this modern-day wa-
ter play. But when you hear the laughter and see the smiles, I know my family is get-
ting something good in return for the price of admission.

On page 28 of this issue, you’ll find a fascinating article,“Invitations to Play,” by
Pam Pasotti of SCS Interactive, a manufacturer of interactive watershapes for wa-
terparks. In it, she defines the surprisingly sophisticated behavioral psychology that
drives the design of interactive waterfeatures and how these systems are currently
being scaled down for use in a variety of community pools.

According to Pasotti and others working in the interactive water business,much of
what can be found in big waterparks is now being transferred to a variety of settings,
adding interest and value to traditional swimming pools as well as public play areas.
The result is a powerful arsenal of fun-inducing contraptions that any watershaper
can incorporate as part of larger designs or use as stand-alone attractions.

As I worked at preparing Pasotti’s article for print, I found myself envying kids
these days, imagining how fantastic Penn Park would have been had it been equipped
with a modern interactive system. Yet for all of the refinement of thought and in-
novation that goes into water play these days, it occurred to me that the sound of
the laughter is just the same.

I think it may be time to turn on the sprinklers . . .

Echoes of Laughter
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t’s a statement that draws no argument: If you work hard, you should get
to enjoy the fruits of your labor.

For all of the obvious truth of that idea, I wonder how many of us hard-
working folks in the watershaping trades take the time for those things that

bring us enjoyment and a sense of reward. To be truthful, my guess is that far
too many of us let the hard work get in the way of keeping promises we’ve
made to ourselves to stop and smell the roses every now and then.

Years ago, I hosted a radio program with my brother,Guy. It was called “The
Good Life,”and the tagline was,“The Bower Brothers sharing their enjoyment
of food,wine and the good life.” Neither my brother nor I were food and wine
experts,which was precisely why we were chosen for the gig: The station mas-
ter wanted two regular guys who enjoyed good wine and good food who could
relate to the masses.

As it turned out, the show was pretty popular for a while because the desire
for the good life was (and still is) something that just about everybody un-

derstands. And in a business that’s designed to
provide beauty and recreation for its clients, it
has always seemed to me that food and wine are
a perfectly natural extension of the rich, full
lifestyle that’s part of our deal as watershapers.

Business with Pleasure
My friends know that the good life, particu-

larly that part of it involved with food and wine,
is a subject very near and dear to my heart.

I can’t remember a time when I didn’t appre-
ciate good eats. When I was growing up, my
mom and dad always made a point of cooking
really great food for family dinners,especially on
Sundays, and our time around the table was a
big part of our lives together. That’s where my
love of food and wine started, and dining with
friends and family is where I find some of my
greatest pleasures to this day.

My interest certainly wasn’t the result of an
upper-crust upbringing. My dad was a middle-
class workhorse who ran a warehouse and truck-
ing business for a long time. His love of eating
and drinking was immense,however, so at some
point he decided to switch careers and open a
restaurant.

The family restaurant was one of the first
places I ever worked, and for the few years my
parents ran the place I did everything from wash-
ing dishes and waiting tables to playing in the
band that would perform on Monday nights
in the bar.

I could go into detail here, but suffice it to
say that the consumption of good food and
wine have been a big part of my life. These
days, in fact, I’m proud to be heavily involved
with the American Institute of Wine & Food,
an organization that’s given me the pleasure of
dining with and getting to know the likes of

Aqua Culture By Brian Van Bower

To the Good Life!

In a business that’s designed to provide beauty

and recreation for its clients, it has always seemed

to me that food and wine are a perfectly natural

extension of the rich, full lifestyle that’s part of

our deal as watershapers. 
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magine your clients in this scene: It’s a warm, summer
evening, dinner for two on the patio is almost ready, the
waterfall is on, and candlelight is reflecting on the surface
of the pond.

But the salad isn’t quite complete, so this evening’s chef steps
into the yard,clips some chives from a clump near the water’s edge
and adds a finishing touch to the composition. Later, they pick a
few plums and apricots for dessert, relaxed and about as happy
as they could be in their backyard.

Though the setting is delightful, it’s the edible plants that com-
plete the experience. And as was mentioned last time, with more
and more people wanting good food and fresh ingredients, it’s
the perfect opportunity for a designer to get clients even more in-
volved in what’s going on in their backyards.

Last time,we covered the basic considerations of working with
edible plants. This time, I’ll focus on plants that will work well
with any watershape.

Ready to Plant
A quick recap first. Before you start designing, remember the

basic rules of planting edibles: Arrange the plants for ease of ac-

Edibles by the Water

cess, position them in the right places relative to the water-
shape, and make certain your clients know which plants
and parts of plants are edible – and which are not.

For various reasons, some plants need to be situated fur-
ther away from watershapes than do others. For example,
a deciduous plant that drops a lot of fruit should be placed
far away to minimize debris in the water,while an herb such
as basil can be placed close to the water because it doesn’t
produce significant enough debris to affect the water.

Beyond that, there’s actually little specialized knowledge
you need to start designing with edibles. Place the lowest
growers toward the front of a border and in the fullest sun
possible. Larger plants and trees should go in the back-
ground,away from other plants so they don’t block the sun.

And remember access: Always set up pathways or step-
ping pads, because the more difficult it is to pick the fruit,
the less likely your clients will be to enjoy it.

Some people prefer planting edibles in a separate area,
but that’s definitely a preference rather than a requirement.
Sure, you can plant a kitchen garden that’s set apart, but
what we’re more interested in here is in integrating these
plants into an overall watershape garden and using them
to increase your clients’ pleasure in the entire setting.

Scattering edibles in between other (non-edible) plants
opens up many design options. Most edibles camouflage
nicely when located among ornamental plants. At this lev-
el,all you need to do is remember the basic rules of designing
and consider the plant’s texture, color, size and function
aside from its edible use (that is, if it’s meant to hide some-
thing or be hidden), then arrange edibles among other plants
as you would in any other design.

Some plants, such as artichokes, can become specimens
when surrounded by lower plants. Their striking purple
blooms (if the clients don’t eat the artichokes first!) will defi-
nitely become conversation pieces. Others,such as thyme and
other low-growing herbs,blend easily into almost any design.

One great hint: If you’re going to plant smaller herbs,
take a chance and buy several of them to plant in different
locations. It won’t take long to figure out what works best
and where – and if more are needed, where to plant them
for best results.

Sure, you can plant a kitchen garden that’s set apart, but what

we’re more interested in here is in integrating these plants

into an overall watershape garden and using them to increase

your clients’ pleasure in the entire setting.

Continued on page 18

Natural Companions By Stephanie rose
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s with every other step along the path of true quality in watershape con-
struction, a good start-up is critical – a key transitional step requiring su-
pervision, teamwork and passion for the work.

This is the point where a watershaper’s vision becomes reality, where
construction becomes maintenance and where the clients’ dream is finally re-
alized. It’s another important detail, and getting it right requires complete
trust and wide-open lines of communication among the builder, the  service
technician and the homeowner.

That puts a premium on finding the best possible person in your area to take on the
responsibility. In my case,I consider myself very fortunate to work with a true service
professional,Kerri McCoy of Pineapple Pools in Malibu,Calif. Conscientious, thor-
ough,dedicated and educated in the ways of high-quality construction,she’s the only
person I currently work with in Southern California,where I do most of my jobs.
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If you haven’t identified this person in
your area, don’t hesitate to start looking:
This relationship is far too important to
leave to chance.

Part of the Team
I can rely on the fact that Kerri is as

committed to quality as I am. I can count
on her to take care of all the details, ask
the questions that need to be asked and
listen to the answers. Better yet, I can
count on her to return my calls – and
that’s important, because I talk to Kerri
almost constantly,keeping her up to speed
on the projects I’m doing.

The working relationship has become
so close that she’s been involved from the
start of most of my current projects, ad-
vising me on service issues and becoming
very well versed in the many details of the
“wet art” I’m creating.

When you build quality, the start-up
technician is really part of the team. Kerri
knows all of my subcontractors. She knows
all about the materials I use,the equipment
I choose,my philosophy of design and my
commitment to quality. As the person who
will start-up and maintain my art, she is
well versed in almost all aspects of its de-
sign and construction from the project’s
conception. She’s even accompanied me
to presentation meetings with clients.

More often and in more practical terms,
she gets involved in my projects during con-
struction, when she has an opportunity

A

Tisherman: Detail 10 By David Tisherman

Stretching Out the Hand-Off

When you build quality, the start-up 

technician is really part of the team.  

Kerri knows all of my subcontractors.  

She knows all about the materials I use,

the equipment I choose, my philosophy of

design and my commitment to quality.  







March 10-16, 2002
Phoenix, Arizona
Genesis Professional 
Drawing School
An intensive, week-long program ded-
icated to the concept that drawing and
presentation skills should be learned
by all who would truly be considered
watershape design professionals.

February 13-17, 2002
Morro Bay, California
Genesis Level 1 School
The flagship school in the Genesis 3 program,
this school focuses on design, engineering and
construction of watershapes, drawing techniques
and the Genesis 3 philosophy and programs.
Open to qualified applicants. 

January 17-20, 2002
Miami, Florida
Genesis Pond Focus School
This school has a special focus on
details of pond design and con-
struction through participation of
Pond Supplies of America, in-
cluding principles of establish-
ing living water systems.  Open to
all applicants.  

December 5-8, 2001
Toronto, Ontario, Canada
Genesis Special Focus School
This school has a special focus on foun-
tain design through participation of
Crystal Fountains and on the SonarGuard
swimming pool-safety system developed
by RJE Technologies.  Open to all ap-
plicants.

For more information, contact the Genesis 3 office, toll-free, at (877) 513-5800.

Genesis 3 Calendar of Events

November 2-4, 2001
Palm Springs, California
Genesis Special Focus School
Sponsored by the Southern California Chapter, NSPI, this
shorter, focused version of Genesis’ Level 1 School is open
on a priority basis to chapter members and to all others on
a space-available basis.
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Interactive watershapes are all about
invitations to play.

For designers, interactive watershapes
provide invitations to use water and the
control of flowing water to create unique
play environments. For children,teenagers,
parents and other adults, they are invita-
tions to play with one another in a safe and
exciting aquatic playground.

It’s a form of invitation that’s rapidly
gaining popularity in an era when play-
time for both children and adults has be-
come excessively passive and dominat-
ed by surfing the net, playing computer
games or staying glued to home-enter-
tainment centers. As a result, many of us
have essentially lost touch with how to
play together.

Interactive water offers a healthy, social
alternative to all that passivity. Just visit a
local waterpark and you’ll discover people
of all ages expecting to interact with others
as they play with water. And in the larger
theme parks, patrons are paying big dol-
lars to do it, enticed by the simple desire
for hands-on fun with moving water,sur-
prising causes and effects,“gotcha”games
and creative teamwork.

When reduced to the scale of pools in
housing developments or community
pools, the invitations are compelling
enough that more and more clients are
clamoring for these effects as part of their
projects – and watershape designers need
to know how to achieve them.

Composite Fun
At SCS Interactive,we specialize in de-

signing and installing waterfeatures for
large waterparks,but our systems are typ-
ically compilations of basic interactive
water components that can be used in
smaller venues.

It’s been a natural progression for us as
we’ve encountered developers of planned
communities who are exploring these
smaller-scale water-play areas as a way to
expand activity zones for children and
families and thus create a more desirable
community space. Homeowners’ asso-
ciations are also recognizing the need to
redesign neglected common spaces and
are turning to interactive water to pro-
vide central recreational magnets for their
member families.

And this isn’t a local phenomenon: SCS
Interactive and its competitors have
watched the trend across the United States
as families are beginning to search for
ways to socialize and play together again,
and we’ve all been deluged with requests
for products scaled down to accommo-
date smaller construction footprints as
well as smaller budgets – and have creat-
ed new product lines in the process.

With our chief objective of offering en-
tertainment for all ages, these new,scaled-
down interactive structures all feature el-
ements that have long been winners on a
larger scale and have been thoroughly “kid
tested” through the years.

First created for use in the supercharged, hyperactive
environments of aquatic theme parks, interactive
water- play systems now offer the designer of public
and semi-public spaces an arsenal of fun-inducing
features.  They work in just about any setting, says Pam
Pasotti of manufacturer SCS Interactive – anywhere
you think people might take up the invitation to get
wet in the name of pure, unadulterated fun.

By Pam Pasotti



The Science of Joy

We at SCS Interactive spend a lot of time thinking and talking about
the psychology of play, or what we’ve come to call “playology.”  It’s
not something you can get a degree in at a university, but examining
it in the real world is essential to what we do as an organization.

Several elements of this phenomenon are discussed in the ac-
companying text, but there a few more that bear mentioning.

A key factor in the psychology of play is the innate desire to be-
long.  So often in activities that require learned skill, our natural ten-
dency is to stand on the sidelines because we’re afraid we might not
do something well.  Ballroom dancing, ice-skating, or skiing are ex-
amples of activities that can only be enjoyed after the participant has
attained a certain level of skill. 

By contrast, interactive waterfeatures are so intuitive and basic
to use that they are instantly comfortable and immediately welcom-
ing.  There’s no trick to it:  It’s just plain fun, right away, and potential
participants can instantly visualize themselves at play.  There is no
real learning curve, only an invitation to play. 

And frankly, the desire to exercise aggression is also a part of the
psychology of play.  There are kids who love getting their folks wet
because they need to get their aggressions out (and vice versa!), and
few will try to deny that there’s something truly cathartic about drench-
ing one’s siblings or parents. 

It tends to garner a reaction and can be quite startling – yet we
all know that it is also completely harmless.  The only possible reper-
cussion?  Well, you might fall victim to a drenching yourself! 

– P.P.

This is all happening for a reason: Water is the perfect
medium for cause-and-effect games and creative play. Using
hand-wheels, levers and pull ropes (to name just a few of the
more common interactive elements), participants modify
the behavior of various jets, sprays and waterfalls, often in
unpredictable ways.

This control is the key to interactive water. It empowers
the user and creates a wide range of play possibilities.
Consider deck-level pop-up jets, a common type of play fea-
ture that sends one-inch diameter streams of water jump-
ing more than three feet in the air. These are fun in and of
themselves, especially for small children, but when you add
in the element of another person controlling those jets, a
whole new dimension of play is created.

And the same principle holds for arching jets and water cur-
tains: Turn a valve or pull a rope and watch what happens!

The Science of Playtime
Designing water structures for energetic play requires a knowl-

edge of design,manufacturing,construction and operations,but
it also calls for detailed understanding of“play psychology”– and
for knowing how to balance all of these elements in our work.
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Interactive water-play systems come in all shapes and sizes, from the re
to think on the grandest scales to design this level of play into a community
features are readily available for small spaces and can be combined an



But play psychology is really the key – the essential element
driving the design and manufacture of interactive water-play
systems. This isn’t a formal branch of behavioral science, but
more of a principle of design that dictates the way we connect
physically, emotionally and socially in a play environment.

The first and most essential element in creating a system
with favorable play psychology is to create what is called
“permission to play.”

It’s human nature to want to play, but in order to venture
into a play environment, adults and children alike have to be
able to “see” their role and visualize themselves getting in on
the fun. Kids blasting parents with streams of water or turn-
ing a valve to drench an older sibling or friend – followed by
the opportunity for the other person to get immediate payback
– starts the interactivity.

If a particular interactive component isn’t being used,the sim-
ple presence of a wheel or a lever or a pull rope invites the novice
to give it a try. One expects a cause-and-effect response with
these devices,which makes giving it a try very hard to resist. With
controlled deck jets, for instance, you may be the first to be
surprised – then you get to surprise other people after luring
them over to the jet’s location. We call this the “gotcha factor.”

In studying the psychology of play, we’ve watched little kids
keep at it all day long, indulging in the excitement over and
over again. To make it work, the designer must anticipate op-
portunities for surprise and opportunities for retaliation. This
draws the willing “victim” into the playing because he or she
knows there will be a chance to get others wet.

The color, theme and layout of these systems also work to
offer the user permission to play. These spaces are obviously
designed for fun in which getting wet is the order of the day.
In a sense, their very presence provides tacit permission to join
in – and drench or be drenched.

Interactive water also provides for cycle after cycle of surprise
attacks and retaliations and a new adventure and a different
game every time,because there will always be new participants
and different reactions. So while the features themselves can
be simple, the opportunities for creative play are limited only
by the imaginations of those who join in the fun.

Physical Designs
Armed with this understanding of the psychology of play,

designers of interactive waterfeatures need to combine a vari-
ety of individual elements to create environments that satisfy
basic play needs. At that level, it’s all about putting these de-
vices together in a way that works – combinations of features,
their proximity to one another, their height, their colors and
the flow and form of the water are all important in creating
these systems.

When you break it down, an impressive array of interactive
features can be combined in these play areas. At the design-
er’s disposal are bubbler or deck jets, water curtains, umbrella
jets,overhead rope pulls,pipe falls,arch jets, slides, two-person
reciprocating pumps, water-blasters, cannons, cascades from
rooftops,tipping buckets and a range of hand-wheels and levers.

The structures themselves provide part of the variety and
interest as well, with stairs, bridges and assorted landings, cor-
ridors and traffic patterns. Some larger designs mount up to
three levels, creating new points of vertical interaction in ad-
dition to all of the horizontal action at deck level.

While SCS Interactive and other suppliers might be tempt-
ed to do no more than pull these components and devices
off the shelf, each system is much more than the sum of its
parts: Every element is selected and placed to maximize in-
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elatively simple to the highly elaborate – but you don’t necessarily have
y aquatic facility or a housing development’s recreation center.  Individual
d expanded on in a virtually limitless number of ways.

From the Sidelines

A real bonus that comes with interactive water-play settings is the
opportunity to watch:  Parents or caregivers who don’t want to get wet
can easily settle in and supervise their children from a safe (and dry)
distance. 

In studying these systems, we’ve observed that simply watching
others play is incredibly entertaining, which makes interactive features
a natural for park-like settings where benches and shade trees provide
an opportunity to relax and enjoy the enjoyment of others.

– P.P.



teraction with all the other components
and the people operating these other
components. These compositions cover
the spectrum from compact spaces to
enormous, highly themed play environ-
ments that create worlds of fun.

All of this begins, of course, with the
client. Often, they want to work within a
theme – Caribbean-style pirate retreats,
jungle tree houses, undersea kingdoms –
and want whatever water-play features
are added to work with swimming pools
or other components such as slides. In
some cases, however, we’re called on to
create a water-play area as the central el-
ement in a recreational setting.

In most cases, the bodies of water we
work with aren’t designed for swimming.
The vessels we set up have depths rang-
ing from zero to 18 inches – enough to
play in without complete submersion.

And there is no waiting in line: These
systems can be accessed from all sides at
any time – just jump in and go. Even with
popular individual interactives, players
will move on after a while to seek fresh
opportunities for fun. And with multi-
ple levels, you can take advantage of sky
space,which is appealing for facilities with
limited square footage.

Scaled for Action
The size of an interactive water-play

area is determined by the anticipated
number of users and the available space.
Obviously, the smaller the development
or community, the smaller that water-play
system can be. By the same token, the
higher the anticipated user levels, the
more elements a system will need to keep
players busy and engaged.

Naturally, the number of elements de-
sired and the available footprint dictate
the size, scope and budget of these pro-
jects. In our case, we’ve packaged sever-
al standard units, from three-feature sys-
tems for use in spaces as small as 17 by 17
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The elements of surprise and discovery are
at work every time a child approaches an in-
teractive waterfeature.  The opportunity for
‘gotchas’ with playmates is irresistible, and
it takes no time at all for participants to get
the hang of what’s going on.

Safety Factors

Key to the success of all interactive wa-
ter-play systems is safety.  

As with most playground equipment, the
possibility of injuries can be decreased dra-
matically through experience and the use of
designs and physical orientations that have
proved safe over time.  

At our company, we take safety as a
“ground-up” proposition that starts with safe-
ty surfacing.  This can be the most impor-
tant and potentially most expensive part of
any play area, wet or dry.  But in areas where
there’s a probability of high-speed impacts
between children and the ground, a 2-1/2-
to 3-inch thickness of synthetic resilient sur-
facing should be used in accordance with in-
structions from the system’s supplier. 

Decks and stairs of water-play structures
are a consideration as well and are made
of round-edged fiberglass with an integral

slip-resistant finish.  Hand wheels are de-
signed for use by small toddlers and strong
teenagers alike and must ensure minimum
exposure to injury during rotation.  In addi-
tion, the recognition of potential catch and
pinch points is critical in designing hands-
on play structures.  

Water depths of 18 inches are recom-
mended for safe use of slides, tunnels and
tires swings, but for interactive water-play
areas, we work with many zero-depth in-
stallations.  Often referred to as “spray pools,”
these areas offer reduced costs in con-
struction, supervision and operation.  Many
are set up with motion sensors that can save
water and energy when the area is not in use,
and they offer advantages when it comes to
ADA requirements because they are, by na-
ture and by design, fully accessible to the
physically challenged.  

– P.P



feet – good for use by about a dozen par-
ticipants at a time – up to systems that in-
clude 50 play elements spread across foot-
prints as large as 85 by 40 feet and usable
by hundreds of people.

The prices range from $20,000 for small-
er systems up to $250,000 for large ones.

Installing these systems requires the
participation of an experienced and com-
petent contractor. We and other suppli-
ers are at the ready to take care of instal-
lation ourselves or participate as necessary
to make certain that systems are prop-
erly installed. We’ll also help manage costs
by knowing, for example, where less-ex-
pensive coated pipes can be used in place
of stainless steel. And we know how to
set up hydraulic and control systems to
maximize efficiency and performance.

We derive a great deal of satisfaction
from what we produce, but the greatest

satisfaction comes from observing the re-
sulting family play.

While technology has developed so
many solitary and passive ways of play-
ing, the most satisfying play is still physi-
cal and simple – running through sprin-
klers, playing catch, waging squirt-gun
fights,playing tag and doing “cannonballs”
into a swimming pool. We therefore base
our interactive design work on the basic
and everyday magic of children’s play.

It’s very satisfying to provide these sim-
ple pleasures to people of all ages. The
joyous mayhem that erupts in and around
these features is truly infectious, and no
matter how much time we spend on the
business side of designing and selling
these systems, we never tire or lose sight
of their central purpose.

After all, we are all children at heart.
Sometimes,we just need a little reminder.
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Teamwork and collaboration are also part of the interactive play concept as children work together to activate water effects and
produce results that both surprise and delight all participants.

This whole concept of ‘play psychology’ has powerful implications for the designers of
aquatic spaces.  Finding new ways to engage children in vigorous, exciting physical ac-
tivity is becoming more and more important at a time when too many kids are spending
their ‘play time’ sitting in front of televisions or computer screens rather than having good,
clean fun.



To homeowners, swimming pools have always represented fun and relaxation.  But they also can

mean overwhelming energy bills, especially when heating cold water with fossil-fuel heaters is

required.  As energy efficiency and conservation reclaim prominence in our national consciousness,

inventor and manufacturer Mark Urban sees a brave, new world – one in which pools become a

resource, not an energy drain.   

By Mark Urban
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Everyone is concerned these days about
electricity, gasoline and natural gas and all oth-
er forms of energy. What is amazing is that, de-
spite this surge in interest, very few people have
considered ways in which swimming pools can
be built to reduce the energy required to heat
them – and by substantial amounts.

This dearth of energy consciousness has
nothing to do with the manufacturers of heat-
ing equipment. It’s fair to say that most heater
manufacturers – whether they pursue com-
bustion heating with fossil fuel, compression
heating with heat pumps or passive heating
with radiant solar, absorbent solar panels or
solar covers – all have optimized their own
products and made them remarkably energy
efficient.

The same is true of recirculation systems:
Pumps of all kinds are optimized to very high
efficiencies, and the pool and spa industry has
made positive improvements in acknowledging
the necessities of hydraulic efficiency (although
it’s fair to say we haven’t seen wholesale adop-
tion of any and all products available to maxi-
mize the efficiency of water flow).

Despite this slow evolution, however, the en-
tire watershaping industry has overlooked the
most obvious challenge to energy efficiency of a
swimming pool: This gross and egregious of-
fender is the huge mass of cold water itself and
the ways in which the pool industry has tradi-
tionally chosen to heat it. It shouldn’t be this
way, if only because it wastes an incomprehen-
sible amount of clients’ money.

Indeed, I believe that the watershaping trades
are missing a tremendous opportunity not only
to increase heating efficiency dramatically, but
also to use the pool itself as a way to save and, in
fact, store energy.

TThhee  NNaattuurree  ooff  WWaatteerr
What are we really considering here?  We have

large masses of water – 20,000 gallons at a min-
imum to hundreds of thousands or even mil-
lions of gallons in some cases. Whatever the size
of this huge mass of cold water, we know that
great quantities of heat,measured in British ther-
mal units (Btus), will be required to heat it.

Common sense recognizes that heat rises. The
upstairs rooms in our homes are warmer than the
downstairs rooms; the tops of our rooms are
warmer than their bottoms;hot-air balloons float
because hot air is lighter than cold air – it’s physics
at the most basic level. But this means that the con-
ventional swimming pool is upside-down for heat-
ing with respect to the basic physical phenome-
non of rising heat – that is,pool heating should be
done from the bottom up and not the top down.

This has been a problem since the first pools
were built.

Initially, basic recirculation involved remov-
ing water and debris from the deepest point at a
main drain and eliminating floating debris at the
top surface through skimmers. The water is re-
turned near the top to create surface movement
that pushes floating debris toward the skimmers.
If the debris becomes saturated and sinks, it is
removed through the main drain.

It’s been acknowledged that good pool design
should include at least two (not one) skimmers,
diametrically opposed. This is the best water-
flow path for cleaning and filtering pool water,
and as a result this is the way pools have been
built, basically and cheaply ever since.

The rub and the contradiction developed lat-
er,when the idea arose of boosting the water tem-
perature for comfort and thus extending the sea-
son in which swimming pools could be used by
additionally heating these masses of cold water:
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Rather than rethink the water-flow path,
builders simply placed heaters (boilers)
into the traditional recirculating paths for
swimming pools – an error that contin-
ues wasting energy and money.

Ultimately, what works well for recir-
culating the water for optimum cleaning
makes absolutely no sense for heating.

BBoottttoommss  UUpp
This wastefulness bothered me before

I became involved with the pool indus-
try. It made no sense to me to remove the
coldest water from the pool’s bottom,heat
it – and then compound this mistake by
spreading the heated water across the large
surface area at the top, where the added
heat would dissipate, lost to the air above.

In terms of simple physics and laws of
temperature differentials, this approach
to heating the pool’s coldest water leads
to wasting a tremendous amount of en-
ergy. A situation is created in which these
pools require enormous amounts of time
(and energy) to be heated.

The waste of energy is both staggering
and foolish, and the pool industry as a
whole has basically ignored this ineffi-
ciency for decades – with some excep-
tions. When confronted by the facts,some
argue falsely that it’s “a good idea”to heat
water at the top: They ask,“Why heat wa-
ter in the deepest parts of a pool when,
after all, people swim at the top?”

I’ve known a few builders who offer
their clients deep-water heat returns in-
stead of installing them near the top,and
I applaud their efforts at increasing the
energy efficiency of their pools. But even
this conscientious approach has a flaw in
that they’re also eliminating the necessary
surface-water movement toward the
skimmers generated by returning water.
Add the fact that somewhat more plumb-
ing is required,and it’s easy to see why this
unconventional approach has never been
used by more than a handful of builders.

My patented solution to this problem
is the simple concept and operation of
what I call “FlowReversal.” This ap-

proach assumes that all the necessary
plumbing and equipment to add the
heated water at the bottom and remove
it from the top is already in place and
that the only need is to be able to reverse
the water flow when the pool is being
heated. Thus, the returns that normal-
ly discharge water would be pulling wa-
ter in, while the main drain, which nor-
mally removes water, would be returning
the heated water to the pool at the bot-
tom where it makes the most sense.

The one fly in the ointment is the neces-
sity that the skimmers must have a separate,
dedicated line that always functions to keep
the pool’s surface clean, which means that
the skimmers and the main drain lines must
be plumbed separately back to the equip-
ment pad. (Consider this: If plumbed to-
gether in a flow-reversed system,the water
would blow the lid off of the skimmer!)  

If you understand the concept, the few
extra feet of plumbing involved here is in-
significant compared to the tremendous
efficiencies to be gained. It doesn’t take a
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Figure 1:  When a flow reversing system is set up on a new pool, the flow pattern follows the conventional pattern for optimum clean-
ing when the heating system isn’t operating (A).  When the heater starts, however, the valve alters the flow pattern to introduce warm
water at the main drain to optimize heating (B). 
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rocket scientist to know that simply re-
versing the water flow within the pool will
reduce the time and energy required to heat
the pool initially as well as the time and en-
ergy required to maintain the selected tem-
perature. It also has the added benefit of
being a much more effective way to dis-
tribute chemicals that are added to the pool! 

AA  LLaayyeerreedd  AApppprrooaacchh
In refining these concepts through the

years, we and others have noted that the
warm water added through the main
drain forms a large, heated reservoir at
the bottom of the pool. It is trapped,held
down by the colder water above,creating
what is known as a thermal inversion lay-
er (or inverse thermocline).

Rather than rising quickly to the large,
top-surface area to dissipate, this warm
layer is isolated – actually increasing
heating efficiency as a result. Tests show
that the mass of trapped warm water
becomes hotter and hotter, enlarging as
external heating continues. This heat-
ed water does not mix, but instead dis-
places the cold, insulating layer of wa-
ter above it. When the heated mass of
water finally rises to the area at the sur-

face, the entire pool is heated.
(Note as well: In a “FlowReversal”sys-

tem, the upper layer of water being
warmed by the sun is pulled backwards
through the multiple returns and the
skimmers and is actually pre-heated by
free solar radiation. It is subsequently
heated further and then pumped through
the main drain – where it is stored as a
function of thermal inversion.)

Further research indicates that,because
of this efficient heating pathway, it takes
only one-third to one-half the time to
heat a flow-reversed pool by comparison
to a conventional-flow pool and that en-
ergy consumption is similarly reduced
by one third to one half. The beautiful-
ly simple fact about reversed flow is that
to obtain these tremendous savings, only
a minor adjustment needs to be made in
the way the pool is plumbed by the in-
clusion of separate main drain and skim-
mer lines back to the pad. You simply do
not connect the main-drain line into the
bottom of the skimmer, avoiding a com-
bined, common line back to the pump.

The key to reversing the flow is the abil-
ity to change the direction of the flow when
needed,and we at my company,markUrban

of Tustin,Calif.,have developed and man-
ufactured a four-port valve for this purpose.
It’s simple to operate with a handle (or mo-
tor actuator) that turns 90 degrees. It’s easy
to install on a new pool – and retrofits are
simple and cost effective when a renovat-
ing or remodeling job allows for modifying
pools built with just one combined, com-
mon line to the equipment pad.

To optimize a reversed-flow system, all
you need to do is automate its operation
so that whenever the heating system op-
erates, the water flow is reversed.

We have talked with heater manufac-
turers about adding a standard,female,mo-
tor-actuator terminal-socket (costing about
2.5 cents) to their circuit boards, an addi-
tion that would make FlowReversal a ready
option that would double or triple their
ownheaters’pool-heating efficiency as well
as the pool’s overall heating efficiency. (The
term “pool heaterefficiency”should not be
confused with “pool heatingefficency.” The
pool-heating capabilities are dependent on
many variables,the greatest of which is the
heating flow path found in the pool.)

Regrettably,there has been no manufac-
turer acceptance of this suggestion, so we
offer an optional control that fits inside any
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Complementary Technologies
The concept of “FlowReversal” works hand in glove with some oth-

er optional swimming pool technologies:
� In-Floor Cleaning Systems:  These devices use cleaning heads

permanently installed in the floor of the pool and can be used to add
hot water at the bottom of the pool as well. 

Because of the way these systems disperse and homogenize the
water, they aren’t optimal for the layered sort of flow-reversal approach
described in the accompanying article.  Nor do the in-floor systems
work as well in these circumstances, for the simple reason that cool-
er water is denser than warmer water and the warmer water rises,
resulting in longer and less-efficient cleaning times.   

That said, adding hot water via an in-floor cleaning system still makes
a lot more sense than adding it via the returns near the water’s surface.

� Solar Heating:  Reversing the flow increases the efficiency of a
solar/pool combination heating system as much as it does any heat-
ing system.  Solar suppliers resist making the connection, however,
because using the coldest water allows those marketing the panels to
talk about their most dramatic performance peaks.  

We’d argue that while they might lose a small percentage of the ef-
ficiency of their solar-panel heater, there’s a large gain in overall so-
lar/pool-heating efficiency to be found in reintroducing solar-heated
water through the main drain.

� Solar Pool Covers:  Flow reversing works remarkably well with

the use of a solar pool cover.  When the cover is used, little or no de-
bris falls into the water, which means there’s no need for a cleaning
flow path.  As a result, the warmed layer stays at the surface, undis-
turbed, becoming hotter and hotter.  

Even though the cover eliminates evaporative heat loss, however,
the overall differential temperature between the water and the air above
actually leads to an increased heat loss if the cover is used without a
flow-reversing system and water is trapped just below the cover.  Using
FlowReversal, by contrast, heated water is removed from the top
and distributed at the bottom where it’s colder, displacing the cold wa-
ter that will rise to be heated under the cover – thereby doubling or
tripling the effectiveness of the cover and the heating system. 

� Attic Heating:  A company called SolarAttic makes a system that
removes hot air from an attic via a heat exchanger that transfers the
heat to the pool water.  Two efficiencies are served here:  The house is
cooled when the attic’s heat is removed, and the pool water is basi-
cally heated at no cost. 

�  Anti-Vortex Drain Covers:  These covers have circular, outer
rings with side openings that create a suction pattern at the main drain
that reduces the risk of suction entrapment.  When an anti-vortex
drain cover is used with reversed flow, it creates an even, lateral
distribution of warm water across the hopper section of the pool, fur-
ther maximizing efficiency. 

– M.U.
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There’s more to successful watershapes than good looks, observes Greg Stoks of Commercial Aquatics Engineering.  This was partic

designed to mimic tropical environments:  Troubles with the chain’s first few locations, he says, prompted owners to call for help in cu
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An important
part of creating beautiful

commercial watershapes is de-
signing systems that actually work,

both effectively and enduringly, within
the requirements and constraints of their

given settings.
This has become a real issue in the fountain

business, where new demand is popping up at lo-
cations as diverse as resorts, malls, hotels, art pavil-

ions, office buildings, convention centers, museums
and even restaurants – and a few too many good-look-

ing designs have been pulled out, significantly downsized
or turned into planters because they just haven’t performed

as needed or promised.
This is a problem of expectations that needs solving:

Architectural designers are increasingly appreciating the
role fountains play in adding drama to entryways, thor-
oughfares, courtyards and plazas, but with this growth in
the use of water has come a growing awareness that good
looks just aren’t enough.

So before assuming that a fountain is designed to per-
form as specified with minimal maintenance over the
long term, it makes sense to do what we at our firm call
“creative design streamlining.” To illustrate what this

means, let’s look at the history of a well-known chain
of restaurants that has sought to use watershapes to

create stunning and truly unique environments.

HEARTS OF THE JUNGLE
Rainforest Café is a chain of family restau-
rants that offers vivid feasts of color,

sound, fog and lighting to create the
illusion of dining in a tropical

rainforest. They’ve set up
shop in several cities

across the

Streamlined

for

Paradise
By Greg Stoks

cularly true of the trademark fountains of the Rainforest Cafés, a collection of elaborately themed family restaurants

uring what were becoming costly water-related headaches. 



nation,and if you’ve ever been in one you know that they’re
physically impressive – and that the food’s good, too.

As originally conceived, all of the special effects used to
express the restaurants’theme must be synchronized, func-
tioning together in intricate harmony to create the desired
naturalistic effects. Therein lies a tale.

By the spring of 1997,Rainforest Café was experiencing
significant growth,and its owners developed plans to open
a number of new restaurants in various spots throughout
the country. They knew,however, that the watershape de-
signs they were using, although attractive and functional,
were difficult to install and a devil to maintain.

The owners were savvy enough to recognize these prob-
lems as limiting factors in their growth plans – a real bot-
tleneck they had to break. This led Carlos Parrague, vice
president of construction for the company, to call in our
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By design, the waterfeatures
for the Rainforest Cafés capture the colors,

sounds and animated spirit of tropical climes.  In
some cases, the effects pick up outside the restaurants,

pulling the public in to enjoy a unique dining experience in
an amazingly rich visual and aural environment.

Water is an integral part of these environments, and it was
our job to make certain that the watershapes could be installed
as planned, with a minimum of on-site trouble. 

Just about everywhere we looked, there were opportunities 



firm to participate in their next installa-
tion to figure out ways to reduce the com-
plexity, time and cost of these watershape
installations.

Our company, Commercial Aquatic
Engineering of Shakopee, Minn., spe-
cializes in fountain design and construc-
tion. We jumped into the project with
both feet and immediately set our sights
on determining if the watershapes could
be “creatively streamlined” to increase
quality, improve performance and speed
installation.

The metamorphosis in the design of
the Rainforest Café system that took place
in the next 12 months gave us the op-

portunity to look at several creative solu-
tions that would ultimately put expan-
sion of the restaurant chain back on
schedule. These solutions included the
use of mechanical, electrical and mater-
ial technologies to create a more reliable
design that was much faster to install at a
far lower cost.

DEFINING THE BOTTLENECK
When we began looking at the systems

at one of the existing stores, the first thing
we noticed was that its various water-
shapes (three in this case and more in oth-
ers) were all commonly linked to the same
reservoir. The way they were plumbed

and the way the pumps were configured
created a situation where failure of one
system meant the failure of all. Another
limitation of this design was that the flow
rate to an individual feature could not be
individually controlled.

This approach created all sorts of prob-
lems with the restaurants’ main water-
shapes, which included a wet entryway
sign, a rain curtain and the central “Atlas
Man”fountain,among some others. The
potential for operational problems was
considerable.

We identified one concern immediate-
ly: It is customary for the company to use
local, commercial plumbers to install
fountain features in new store locations.
Typically,these crews were unfamiliar with
commercial watershape design,and their
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 to find ways for the owners to save both money and time.
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traditional use of
pipe bends, long pip-

ing runs and frequent
joints had the potential to work

against good hydraulic performance.
The complexity of these installations

also contributed to confusion and con-
siderable delays in construction. We rec-
ognized that with so many new restau-
rants being built at once, the situation
called for a pre-fabricated pumping sys-
tem that incorporated both filtration and
sanitation for each fountain – all installed
on semi-portable equipment skids. The
skids could then be located in an equip-
ment room, in one location, where pre-
designated plumbing runs and electrical
service would be set up per plan.

This approach took care of lots of prob-
lems: It streamlined installation, en-
hanced overall performance and im-
proved water quality in each waterfeature
– a critical consideration in a restaurant
environment. Each of the new skids was
equipped with an automated chemical
treatment and filtration system; coupled
with greater hydraulic efficiency, this in-
deed led to vast improvements in water
quality.

In a more immediate sense, however,
the streamlined installation of the foun-
tains was the key to getting the expan-
sion plan back on track. The equipment
skids were to be assembled off-site, test-
ed and shipped in one finished piece to
each restaurant for installation with
greatly simplified plumbing runs, sim-
plified electrical hook-ups and a great-
ly reduced need for on-site supervision.

Not only would the results be more re-
liable, but also the amount of labor
would be cut in half. Further, the equip-
ment rooms were reduced in size due to
the efficient, compact design of the new
equipment skids.

This revised watershaping approach
was presented to Rainforest Café’s man-
agement team staff for consideration:
They quickly approved and asked us to
make the design changes in time for their
next installation.

ON CENTER STAGE
On the next project that came up, we

were on site to review the watershape de-
signs and look for additional value-engi-
neering opportunities.

We began by focusing most of our at-
tention on the “Atlas Man”fountain, the
signature watershape at the center of all
Rainforest Cafés,which consists of a large
central sculpture that stands on a pedestal
in the center of a circular basin. An aer-
ated hedge of water surrounds the sculp-
ture, while water cascades down geolog-
ical rock formations to create water effects
that draw all eyes to the sculpture.

At first, these fountains’basins had been
installed using poured-in-place concrete
that carried all the necessary plumbing.
This made for an installation process that
required considerable scheduling and
complexity.

Particularly challenging was the bub-
bler-jet system: This feature required in-
floor installation, which was expensive,
tricky, and subject to high maintenance.
And because Rainforest Cafés are often

constructed in existing facilities, these ten-
ant improvements often required that
crews had to cut up existing floors and re-
pour concrete to create chases for the
fountain plumbing.

Just about everywhere we looked, there
were opportunities to find ways for the
owners to save both money and time.

The key in all of this was off-site fab-
rication. After an intensive, three-month
research and redesign effort, we  decid-
ed to use a synthetic composite material
to create the basins and pedestals. This
material has the structural strength re-
quired, but at a much lighter weight.
Better still, the bubbler system and the
other plumbing could be pre-installed in
the lightweight structure and tested be-

fore we shipped anything to the job site.
The result of this change saved between

two and three weeks in time and labor
costs that had been associated with in-
stalling the in-floor bubbler system and
waterproofing the “Atlas Man” feature.
This alone represented a substantial
process improvement.

The management of Rainforest Café
were excited by these changes and asked
if we could re-design each of the water-
features to make them completely pre-fab-
ricated with pumping and filtration sys-
tems that were self-contained in the
feature. It was time to go back to the
drawing board.

TIGHTENING THE REINS
At this point, we initiated a develop-

ment project to redesign each watershape
using the same turnkey approach that we
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The streamlined installation of the fountains was the key to
getting the expansion plan back on track.

Not all “Atlas Men” are created equal:  As can be seen by contrasting this photo with the one appearing on the open-
ing pages of the article, each one is set up to work in its own space – a reality we had to consider in designing the
water effects to be as transferable as possible from location to location.

These site-to-site distinctions add a degree of difficulty to the design and engineering processes, but the result
has been development of a near-turnkey system that has reduced installation times dramatically. 
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Nature’sBalance

Practicing

It all begins with the water.
The first thing anyone approaching the world

of ponds needs to understand is that life-sup-
porting water is quite unlike the sterile water found
in swimming pools or spas or many other water-
shapes. A second and related point is that clear
water is not necessarily healthy water when it
comes to the needs of the inhabitants of the pond.

For a pond to be healthy,its water must meet the
chemical requirements of plants and fish by hav-
ing an abundance of some things (such as nutri-
ents) and the near-total lack of other things (such
as pollutants). Sanitized water may be beautifully
clear, but the fact that sterile systems are designed
to knock out nutrients and work chemically be-
cause they are “polluted”with chlorine and algae-
cides makes them completely unsuitable as life-
supporting ecosystems.

The goal with ponds is to work withnature in bal-
ancing the life-sustaining features of the water – and
to set things up in such a way that maintaining that
balance will be something your clients can do long
after you’ve moved along to another project.

To do so,you need to embrace the water-quality
basics outlined in the last issue of WaterShapes
(July/August 2001,page 54). You also need to know
how to select a liner, size the equipment properly,

Nature has it’s own set of rules,observes

horticulturalist and zoologist Jeff Rugg

of Pond Supplies of America. If you work

in harmony with those rules,you stand

a good chance of being successful in

creating systems that support plant and

animal life. Work against them,he says,

and nature will soon show you the error

of your ways. Here’s a look at what it

takes to make the balancing act work,

from pond sizing to basic equipment and

materials.

By Jeff Rugg
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install everything in good order and teach
your clients what they need to know to meet
their desire for a pond that functions well,
looks nice and fulfills their quest for a source
of relaxation,enjoyment and entertainment.

SHAPES AND SIZES
Let’s start by looking at the range of liv-

ing water systems sold in today’s water-
gardening marketplace. Just as is the case
with pools and spas, these ponds come in
many sizes and shapes and from many
sources,with size probably being the most
important factor because it tells you what
you need to know about liner and equip-
ment selection and how much life a giv-
en body of water can reliably support.

�  Pond people typically refer to the
client’s smallest option as a starter pond.
These are usually preformed plastic tubs
that hold up to 200 gallons and include a
pump and filter system built right into the
pond. This is what you see at garden cen-
ters,discount houses and hardware stores.
Ironically,starter ponds tend to be bought
by people who want to keep things simple;
fact is,these tiny ecosystems can be far more
difficult to maintain than far larger systems.

�  The next size up includes basic wa-
tergardens designed mostly for plants but
with the capacity to sustain a few small
fish. These usually come with a flexible
rubber liner with filters designed for in-
stallation outside the pond. Typically,
these ponds are under ten feet across and
around two feet deep, but they can hold
as much as a couple thousand gallons. As
is the case with starter ponds, these tend
to be do-it-yourself installations made up
of components purchased at garden cen-
ters or pond-specialty retailers.

�  Then there are advanced watergardens
– larger (say,20 feet across) and deeper (to
four feet or more) and capable of hosting
many more plants and bigger fish. These
full-fledged ecosystems sometimes hold
more than 10,000 gallons of water and most
often are installed by professionals.

�  Much bigger and deeper are koi
ponds, which are designed to care for and
show off large fish. These are often installed
in much the same way the deep end of a
swimming pool is constructed, with
straight walls (often made of concrete) run-
ning down from six to ten feet deep. These
ecosystems require installation of complex

filtration systems and are almost exclu-
sively the province of professional installers.

As a rule, ponds at all levels should be
built as large as possible,basically because
larger ponds are less costly per gallon, re-
quire much less maintenance and are,
most important, more stable ecological-
ly for fish and plants. At our company,we
encourage new pond clients to “build their
second pond first” and to avoid starter
ponds. We do so because the biggest com-
plaint from first-time pond owners is that
they wish they had gone with something
bigger and easier to maintain.

Absolutely, clients who opt for starter
ponds can experience success, but in the
long run, they’re going to get more en-

joyment and increased success from a
larger pond. The moral of the story for
the designer is to think in terms of up-
sizing the pond whenever possible! 

PROPER CONTAINERS
Whatever the size or type, the main

thing a pond needs at the most practical
level is some means of permanently con-
taining its water.

Most of the time,flexible EPDM rubber
liners are used in building watergardens.
Unlike pool liners,these sheets are not em-
bedded with any anti-mildew or bacterici-
dal chemicals. Those chemicals inhibit the
beneficial growth of the microbial portion
of the ecosystem and may even kill the fish.
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These cross-sections give a gen-
eral idea of the dimensional dis-
tinctions among ponds, starting
with the small ‘starter ponds’ at
the top and moving down to the
large ‘koi ponds’ at the bottom.
As a rule, the bigger
a pond gets, the eas-
ier it is to maintain –
and the more stable
is its ecosystem.

Side Jets



Pre-formed pond liners also are avail-
able and come in a variety of sizes,depths
and contours for shelves. The pre-fab-
ricated shelves allow for some choices in
placement of plant material and habitats,
but flexible liners are less expensive than
their pre-formed cousins and place no
limits on the designer. In fact, the process

of digging the hole for a flexible liner pond
is much more free form in a watergarden
than it is with any swimming pool.

The main variable here is depth. Typical
starter and pre-formed ponds range in
depth from 18 to 24 inches,while advanced
watergardens reach down three or four feet
and koi ponds can reach depths of six feet

or more. As a general principle, the deep-
er the water and the greater the volume,
the better the pond will be for fish.

Greater depths, however, might raise
building-code questions, so as an installer
you need to check local agencies for depth
allowances and any fencing requirements.
(For their part,however,small ponds tend

Small starter ponds may be a
maintenance challenge, but that
doesn’t mean they lack aesthetic
appeal, as can be seen here.

Advanced watergardens give the installer and homeowner a chance
to let their imaginations get fully involved in the design process to
produce spectacular results.
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to fit into a landscaping category that does
not require permits or fences.)  

And because small ponds tend to be
shallower,they are also safer,easier to clean
and friendlier to plants that need sunlight
at a level you just don’t get with projects
of koi-pond depth and configuration. By
the same token,very shallow ponds (with
depths of 12 inches or less) tend to foster
undesirably high levels of algae growth.

MECHANICAL FILTRATION
Once the pond container is selected, it’s

time to focus on filtration. Just as with
swimming pool or spas, you must install
a system that effectively removes larger
dirt and debris – and the basic selection
principles are accordingly similar.

As with a pool,the first stage of pond fil-
tration involves collecting as much debris
as possible before it has the opportunity

to sink to the bottom, so skimmers are a
must. The second stage of filtration is de-
signed to remove small particulate matter
via some sort of filtration medium. In a
pool, a third stage calls for adding chemi-
cals to keep the water clear. In a pond, by
contrast, the third stage has to do with
adding bacteria and enzymes to remove
invisible pollutants such as ammonia.

The point of the first-stage, mechani-
cal filtration in a pond is to prevent the
debris from breaking down into smaller
components. The more debris that is left
in a pond (especially through the winter),
the more likely that fish will have health
problems. This is so because organic ma-
terial such as leaves and grass clippings
release a variety of chemicals into the wa-
ter as they decay. They also provide shel-
ter and nutrients for fish parasites. Not
only will this chemical soup harm fish,

but it will also promote green algae
growth or turn the water brown.

In a natural ecosystem,these decay com-
pounds would be part of the total system,
but the goal in man-made ecosystems is to
control the growth of some of the organ-
isms in the ecosystem. In a lake or natur-
al pond, green algae and fish parasites are
fine, but that’s just not the case in a back-
yard watergarden. As is true with pools,
bigger filters last longer between cleanings
and handle larger loads – but it is possible
to go overboard,so you should always check
the manufacturer’s recommendations.

Skimmers are rated in terms of the
pond’s surface area,while biological filters
are rated by its volume. Some units are
designed for installation inside the pond,
but using external models keeps your op-
tions open: If a bigger filter is needed,
change-outs are easier and you don’t end
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The mechanical filter on this pond is well hidden in the rocks and does
an efficient job of removing floating debris before it has a chance to sink
and decompose on the bottom of the pond.



up using more of the pond’s valuable in-
terior space. Maintenance of external fil-
ters is also easier to manage – and it’s easy
to hide them in the landscaping as well.

Mechanical filters need cleaning when
debris slows the flow of water to the pump.
Helpfully,most pond filters have large de-
bris nets that act as prefilters – similar to
the skimmer baskets in pool systems,only
larger. It only takes about five minutes
to empty the pond filter’s net and clean
the mats, so it’s not a very time-consum-
ing job for the homeowner.

High-pressure sand filters used very ef-
fectively in pools clog almost immediately
in ponds because of the larger burden of
organic material in a pond. The tanks can
be used in pond filtration, but only if the
filter medium is replaced with larger ma-
terial that offers much larger pore spaces.

Most mechanical filters used on ponds

also serve another purpose: Although
they aren’t designed specifically for bio-
logical filtration, they do trap some small-
er particles. As a result, they require back-
washing on a weekly basis.

BIOLOGICAL FILTRATION
As was just mentioned,the water-clean-

ing action of a pond system’s mechanical
filters is supplemented by a process of bi-
ological filtration in which bacteria, fun-
gi and other tiny creatures break down all
of the big stuff that comes their way.

In a pond, these bacteria must be on
hand to consume the waste products of
the fish before those compounds build up
to toxic levels. Bacteria also seem to have
a limiting effect on the growth of algae.
Although there’s some controversy about
how they do it, there is no question that
the addition of a variety of bacteria cul-

tures and their enzymes serve to reduce
algae populations to manageable levels.

Keeping these bacteria alive is therefore
an important part of keeping the entire
ecosystem running smoothly. As a result,
biological filters should not be cleaned,
except when they are so blocked that wa-
ter flow is diminished. (Bacteria have
short lives, so they need a constant source
of nutrients being washed over them – a
flow that cleaning interrupts.)

In the design of a pond, there must be
consideration of how and where these bi-
ological filters will be placed. They are
designed to serve as hosts to colonies of
microorganisms – and the more the bet-
ter, so increasing the filter material size or
the gravel surface area within the pond
will promote more bacteria and be more
beneficial to both fish and plants.

Some filter boxes are large and hard to
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Care and Feeding

When it comes to ponds, maintenance depends on size, type and location. 
Starter ponds are a challenge in this area.  They’re harder to keep in balance because of their

smaller water volumes.  There’s also the fact that the filter is in the pond bottom, which means
that the the owner faces the unpleasant task of pulling it out for cleaning – sometimes daily, if not
more often.

Larger watergardens are filtered with a skimmer and a biological filter, so they stay cleaner.  If
such a pond is set up right, maintenance should take no more than ten minutes or so each week
(except when starting up the pond in the spring or shutting it down for winter). 

As a rule, the bigger the pond, the less time the owner will spend maintaining it.  And the light
maintenance burden there is with larger ponds can be reduced even more by using larger or mul-
tiple skimmers – an option not generally pursuable with starter ponds.

Any pond also requires some pre-maintenance.  Once the pond is full, the owner must know that
any municipal water must be de-chlorinated before it will be safe for fish.  (Well water is generally
fine without treatment, but it’s always a good idea to have it tested for fish-harming pollutants be-
fore fish are added.)  

Beyond that, a natural ecosystem requires very little by way of chemical treatments, although
flocculants are sometimes used to clump algae cells or dirt after a heavy rain and products designed
specifically to keep down long strands of algae are sometimes needed, especially through the pond’s
first year or two.  Then there the bacteria cultures and enzymes that must be added to jump-start
the pond’s ecosystem and avoid green water.  

Once the ecosystem is up and running, however, all that’s usually required is addition of fresh
bacteria once or twice a month to help keep the pond clean and safer for its fish. 

As for seasonal maintenance, even in the freezing climates found in the northern United States
and Canada, fish and plants are best left outdoors to hibernate naturally.  A two-foot-deep pond with
a surface aerator or heater to keep a hole open is sufficient for most ponds up to Planting Zone 4.
Just clear the water of debris before the first freeze hits so debris won’t sit on the bottom.  

Finally, in colder climates and with larger fish, deeper is better as the warmest water (around
40 degrees F) forms a “warm puddle” on the pond bottom. Do not disturb that bottom layer of warm
water with pumps, and remember to turn off any bottom drains!

– J.R.

Biological filtration in this pond is aided by exten-
sive use of aquatic plants.  These plants harbor bac-
teria that break down decomposing debris and help
keep the water clean.



hide,but others can be buried in the ground and a few even have
waterfalls built in, so the box can serve a double purpose. In our
own designs, we often find ourselves building up any excavated
soil into a pond-backing berm behind which we hide the filters.
We also use the elevation change to create waterfalls and streams
that flow toward the house.

This maintaining of the biological filter is one of the main
differences between ponds and pools or spas. Healthy ponds
and fish are completely dependent on good bacteria doing their
job, and the biological filter box and circulation system must
be designed to ensure a continuous, 24-hour-a-day flow of oxy-
genated, nutrient-laden water to support as large a population
of bacteria as the system can sustain.

Although it is possible to go for months without adding fresh
bacteria into the system, it is a good idea to add some to both
pond and filter on a regular basis when the water temperature
rises above 50 degrees Fahrenheit.

THE HEART OF THE SYSTEM
Keeping the water moving in a pond of any size or descrip-

tion means you need a pump as a system component.
Pumps pull the water through filters and return it to foun-

tains, waterfalls and streams – and the more splashing the bet-
ter: It sounds and looks wonderful to your clients, and it also
attracts birds like no other garden feature, which is why many
homeowners are interested in installing ponds in the first place.

To accommodate the biological filter’s need for constant flow,
most watergarden ponds are built with continuous-duty sub-
mersible pumps. These are installed most often in the rear cham-
ber of a skimmer, where they silently pull debris across the wa-
ter and out of the pond.

Some larger watergardens and most koi ponds have exter-
nal pumps that are gravity-fed from the skimmer, flow through
the filters and return the water to the pond directly or via a
waterfall or stream. Here, having all of the pumps and pipes
buried in the ground is important to achieving a natural look.

No matter where or how you install either style of pump, the
device must run continuously for optimum performance of both
the skimmer (otherwise,debris gets a chance to sink) and the bi-
ological filter (to sustain the bacteria). And if the pond has a wa-
terfall, stream or aerating fountain, it also should run continu-
ously to keep the water oxygenated.

This oxygenation via a stream, fountain or waterfall is im-
portant to a healthy ecosystem and is therefore an important
design consideration. The water effects that pumps create (and
that people and birds love) make up for the fact that there’s not
much dissolved oxygen in the water available for fish – and that
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Waterfalls can play a major role in keeping a pond’s ecosystem in balance.
The aeration they impart to the water helps to keep the oxygen level up,
and the agitation they lend to the system helps keep water circulating in
all areas of the pond.

The rocks and gravel used at this stream’s edge help the biological
filtration process as water flows downstream.
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the situation gets worse in warm weath-
er, with oxygen levels dropping as low as
a fish-stressing two or three parts per mil-
lion.

The splash and movement provided by
any water effect at the pond’s surface helps
life-sustaining oxygen and other gases to
move in and out of the water – the perfect
intersection of aesthetics and necessity.

In fact, the entire pond-design process
might start and end with aesthetics, but
at some point, basic animal needs must
be accommodated. Fish (and other an-
imals) are a critical part of the total ecosys-
tem,and their waste in turn becomes the
life-sustaining food for microorganisms.
They also eat mosquito larvae and other
pesky insects – and some even eat algae.

CREATURE COMFORTS
Without a doubt, fish add color, char-

acter and personality to any pond – and a
real and true sense that the watershape has
always belonged where it has been placed.

Caring for most varieties of fish is easy,
and they can even be trained to eat out of
your hand. The only thing to remember is
that it’s easy to go too far and that you need
to be careful not to add too many or let
them outgrow the size of the pond or the
filter system. Fish grow,but filters don’t!

Typical watergardens with mechanical
and biological filters can usually support
one five-inch fish for every five square feet
of surface area. In other words,a ten-by-
ten-foot pond (100 square feet of surface
area) should support about 20 five-inch

fish with some room for fish growth.
(Because they usually have extensive ad-
ditional filtration, koi ponds can usually
be stocked with more and larger fish.)

Frogs, toads, dragonflies and other an-
imals also will find their way to a water-
garden for a few weeks at a time during the
year. Turtles may be added to the mix,but
they usually don’t stick around – and when
they do, they have a regrettable tendency
to feed on the fish, the plants or both.

Plants are important to the overall im-
pression made by the pond as well, and
many varieties will thrive in a well-designed
system. These include mainly submersible
plants, which live underwater and con-
sume nutrients in competition with algae;
and shoreline plants,which live with sub-
merged roots with the rest of the plant out
of the water. (Some shoreline plants are
even tolerant of drying out a bit.) 

Some plants,including the water lily and
the lotus, have roots that grow deep into
the muddy bottom of natural ponds – and
they do just as well in the gravel of man-
made watergardens. Their leaves and flow-
ers float on or rise above the surface of the
water,while floating plants such as the wa-
ter hyacinth trap air in their leaves and
stems for buoyancy as their long roots hang
down into the water to absorb nutrients.

As in the rest of the landscape,some wa-
tergarden plants are perennials and some
are annuals that die with the onset of cold
weather. There are numerous colors of
flowers and leaves available for any aquat-
ic gardener to be able to have blooms all
season long. These plants also tend to re-
quire little maintenance – and they can’t
be overwatered, as is unfortunately true
of many of their land-locked cousins.
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The Algae Truth

Any substantial algae bloom will require a pond owner’s special attention, but the accent should
always be on prevention and control.

Algae is best held at bay by having fewer fish in the water and by feeding them less, meaning
fewer nutrients will be available for the algae.  It also helps to have more plants in the pond to
compete with the algae for sunlight and nutrients.  One can also use chemicals, but only at the
risk of throwing the ecosystem seriously out of balance.

The best approach is a competitive planting strategy in which plants that grow better than al-
gae are introduced.  By adding more plants from each category of the submersible and shoreline
varieties, more diversity is introduced and a healthier ecosystem develops – one with little room
for algae.  Good pond filters and routine pond care also help to keep algae in control.  

But Mother Nature will not allow nutrients to go unused, so if the pond does not have enough
plants, she will add algae. 

Complicating the picture is the fact that some levels and types of algae are desirable.  String
algae, for example, can be a pestilence in a newer pond, but it is a tireless pond worker in the long
run, helping to keep the pond water clear of single-celled algae and feeding the fish.  In fact, it’s
an important part of any thriving pond system. 

If algae does take hold and reach a point where the system can’t handle the burden any longer,
much of it can be netted out or removed by hand, and there are mild calcium-binding additives
that suppress the growth of string algae. 

The goal here is to control, not eliminate.  A pond ecosystem may take as long as two years
before the plants become large and plentiful enough to control string algae naturally, so urge your
clients to have patience and wait as the system moves naturally toward balance.  

– J.R.

In a system where everything is properly balanced, the gravel at the bottom will not
accumulate large amounts of debris:  The skimmer will have taken care of much
of that burden before anything could reach the gravel, and bacteria colonies will
take care of much of the rest of the dirt.





ters to replace the surface area lost with-
out the gravel – and a need to deal more
directly with the layer of un-decomposed
sludge that will collect on the bottom
when there’s no bacteria there to break the
organic matter down into solution.

After adding shoreline plants,a few large
stones lend a natural touch to the transi-
tion from wet to dry spaces. Large stones
on the pond’s vertical walls also protect the
liner from the claws of animals that get into
the water and need a way out – and they
give people unfortunate enough to tum-
ble into the water something substantial
to hold onto as they climb back to dry land.

STRIKING A BALANCE
As you weigh all of these design con-

siderations – pond size, liner selection,
gravel, equipment choices and the bio-
logical population you’ll introduce once
the system’s up and running – it’s im-
portant to remember that all of these el-
ements must work together.

In ways that just aren’t true with pools

or spas or fountains,the features that make
up living systems are wholly interdepen-
dent, and all factors go into creating bal-
ances that support the sustained presence
of healthy plants and fish.

You and your clients can spend lifetimes
learning more about the nuances of living
aquatic systems, but it’s certainly possible

to jump in and get your feet wet without
years of experience. All it takes is a specif-
ic awareness of the needs of the creatures
you’ll be introducing to your ecosystems,
and a certain level of understanding of the
balancing act you’ve initiated.

Just get the basics down: The rest is un-
endingly interesting and enjoyable.

Circle  2 on Postage Free Card
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Struggling for Air

Many people are aware that plants produce oxygen during photosynthesis, but few recognize
the fact that plants also consume oxygen 24 hours a day through the process of respiration.  So
at night when there’s no sun and no photosynthesis, the plants and algae may actually remove
so much oxygen from the water that the fish can be seen at the surface, gasping for air. 

This is a bigger problem when the algae that creates green water so overwhelms the pond
volume that oxygen is depleted in just a few minutes after sunset.  This algae needs to be con-
trolled, and quickly, before other organisms die and eventually the algae dies, too, absolutely flood-
ing the filter system with nutrients.

At that point, even the bacteria in a biological filter suffer as well from a lack of oxygen.  This is
why pond systems need a skimmer to pull in oxygenated surface water.  This is why also bottom
drains are a good idea, because they circulate oxygen-depleted water from the bottom of the pond
and give it a much-needed breather!

– J. R.

WS

ATTENTION ALL
READERS!

Many of you have asked why you
need to fill out subscription cards if
no information about your business
has changed. Here’s why:

We are required by the U.S. Postal
Service and the Bureau of
Publication Audits to be able to prove,
with your signature on a card, that
you asked to receive the magazine
and that you are a professional
watershaper.

If we don’t hear from you once each
year, you run the risk of being cut off
our subscriber list. And it can happen
even if you have received every issue
we’ve ever published.

This is important, so take a minute
once each year to complete one of
the subscription cards we include in
every issue of the magazine and mail
it to us. Thanks!
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BOBCAT has published the Summer 2001 edi-
tion of Worksaver, a quarterly booklet about jobs
performed by the company’s skid-steer loaders,
compact track loaders compact excavators and
more.  Highlighted in this issue is information on
the manufacturing of the 500,000th Model 773
skid-steer loader, with details on its basic fea-
tures and its application in a variety of tasks
including landscaping.  Bobcat, West Fargo, ND.

Circle 127 on Reader Service Card

LOADERS AND EXCAVATORS

BABY GATE POOL FENCE MFG. makes removable
fencing systems for pools.  Available in black,
white, green or beige at heights of 45 and 51 inch-
es, the system is supported by fiberglass poles with
solid rod-base reinforcement capable of withstand-
ing more than 140 pounds without giving way.
Pole-mounting hardware is corrosion resistant and
made to tight tolerances to minimize pole twisting.
Baby Gate Pool Fence Mfg., Indian Beach, FL.

Circle 129 on Reader Service Card

REMOVABLE POOL FENCES

CLEARWATER ENVIRO TECHNOLOGIES
makes copper/silver ionization systems to
reduce chlorine use in pools, spas, fountains
and lakes.  A digital controller releases precise
amounts of copper (to kill algae) and silver (to
kill bacteria and viruses) into the water.  The
company offers 37 models designed for use

with water volumes ranging from a few hundred up to 2.4 million gal-
lons. ClearWater Enviro Technologies, Clearwater, FL.

IONIZING SYSTEMS

Circle 126 on Reader Service Card

PERMA-TECH INDUSTRIAL COATINGS has intro-
duced SP-3000 Gel Surface Prep for cleaning and
etching concrete products to promote superior
bonding of coatings or paint.  The high-viscosity
gel adheres to vertical and horizontal surfaces and
will remove rust, algae or mineral build-up from
the surface.  The product is removed with water
and requires no neutralization.  Perma-Tech

Industrial Coatings, Cleveland, OH.

CONCRETE PREPARATION

Circle 128 on Reader Service Card

UNIVERSAL WHITE CEMENT
1-800-860-6928

P.O. Box 0579 • Glendale, Az. 85311-0579

U-Add-Pozz
a pozzolanic additive for plaster

You Build the best — Offer the best
From the Roman Era to today’s advanced structures

pozzolans, as an additive make cement stronger

U-Add-Pozz was specifically developed to improve
today’s interior finishes

Your client will appreciate the long term value

The benefits of U-Add-Pozz are simple to explain
and clients are willing to make the investment

Benefits:
Increases Strength and Durability
Reduces Efflorescence
Reduces Chemical Attack
Lowers Alkalinity Start Up
Reduces Color Fade
Maintains High Whiteness

Join our Family of Contractors Today
1.888.390.0305
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Arlington, TX 76011
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f you’ve been looking for a well-written, beautifully illustrated book that
cracks the code when it comes to the design principles of Japanese gar-
dening and introduces the full range of styles found in this ancient art form,
you can’t go wrong with Japanese Design. Written by designer Marc P.

Keane (and published by Charles E. Tuttle in 1996 but still in print), the book
offers a detailed examination of this most influential of styles.

For watershapers, landscape designers and garden specialists reared strict-
ly in Western design traditions, studying Japanese gardening provides a wealth
of alternative ideas having to do with specific ways you construct, harmo-
nize and balance a design.

As you get involved,you’ll discover that Japanese gardening is about a whole
lot more than lanterns, maples and bamboo. Those are just the most obvious
manifestations of a style that has deeper and much more complicated roots
that run through centuries of Japanese design philosophy and art history.

The book holds Japanese gardening up as a model to Western designers,but
Keane recognizes practical limitations on achieving that look in the here
and now in other places. That in mind,he rightly argues that designers work-
ing in most any style with stone, plants and water can create what he terms
“Japanese-spirited”designs.

He guides readers in that direction using examples of famous gardens and
giving us access to unique private spaces as well. Along the way, Keane ex-
plains the Japanese methods for creating balance and harmony within designs
by layering views, creating surprise and interest with footpaths and bridges
and, most of all, by replicating nature.

It is in this replication (as distinguished from duplication) of nature that

Keane offers his greatest insights into the ways
Japanese garden designers have used both stone
and water as representations of streams, rivers
and surrounding mountains so prevalent in the
island nation.

All this inspiration comes with a caveat: Many
of my clients want beautiful plant material and
fantastic spaces, but they also want those plants
and spaces to be maintenance-free,with automated
irrigation and streamlined service. Japanese gar-
dens,by contrast,are meant to be constantlypruned
and cared for,so it represents a real change of pace
in many respects for both clients and designers.

And as Keane explains, this ongoing care of
Japanese gardens is as important in creating the
“art”as is the initial installation. In this sense,he
concludes, Japanese gardens really may not be
for everybody

The book also goes into great historical detail
about the various styles of gardens and how they
were created for use by people on different rungs
of society. From the great, sprawling imperial
gardens of Japanese royalty to the tiny private
gardens found in the nation’s teeming cities, the
principles used to organize space for the pur-
pose of viewing, meditation and relaxation of-
fer today’s watershapers an undeniably rich set
of design ideas and approaches.

Book Notes By Mike Farley

Art from the East

I

Japanese gardening is about a whole lot more

than lanterns, maples and bamboo.  Those are

just the most obvious manifestations of a style

that has deeper and much more complicated

roots that run through centuries of Japanese 

design philosophy and art history.

Mike Farley is a landscape architect with 20 years of
experience and is currently a design/project man-
ager for Leisure Living Pools of Frisco, Texas.  He
holds a degree in landscape architecture from Texas
Tech University and has worked as a watershaper
in both California and Texas.
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