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There’s something very special about the people who write for WaterShapes. If
you haven’t noticed already, let me point out that this magazine is written by peo-
ple in the trade – folks who, like you,spend their working lives designing,engineering
and installing high-end, custom-crafted pools, spas and waterfeatures.

These are the ones we chose to turn to for the content that fills the magazine
you now hold in your hands.

One and all, these professionals have taken time out from their schedules and put
pen to page with the hope that sharing their experience and expertise will benefit
watershapers coast to coast. And it bears stating that this magazine simply would
not exist without these insightful and generous contributors.

These writers have helped us organize WaterShapes as a direct,open forum in which
excellence within the trade can be explained,dissected and shared by all who take the
time to read the magazine and participate in the forum, however they choose to do
so. In other words, this is your magazine, written by and for you and your peers.

Some of you have already commented that a publication “by the trade, for the
trade” is basically a new approach, especially for pool-industry readers. As innova-
tive as this approach may seem, it’s important to note that this is nothing new in oth-
er trades that have for years enjoyed this sort of straight-talking, on-the-level brand
of communication.

In going directly to people who do the work – designers, engineers, builders, spe-
cialty contractors and suppliers – we intend to bring our content a giant step clos-
er to the intricate challenges you face in the field every single day. It’s an inescapable
fact that to know a subject best, you need to live with it, work at it and, most crucial
of all, try and make a living at it. The detail and sense of immediacy gained through
this real-world experience cannot be captured nearly as well in the third person.

By writing in the first person about what they do, our writers offer compelling,
timely and useful testimony about what really goes on in their various specialties and
fields of endeavor. They do so in the hope that reflections and discussions con-
jured by their words and illustrations will raise the bar for professionals participat-
ing in the forum – or at least that their words will provoke thoughtful responses and
substantial exploration of issues crucial to the success of watershapers everywhere.

As we worked to develop WaterShapes and spoke with more and more of you, we
recognized clearly that a trade-driven forum of the kind we’ve now opened has long
been overdue. I’m certainly biased, but I think its advantages are already apparent.

Does our magazine replace other resources available to you?  Of course not. We
do believe,however, that WaterShapes fills a space that has been treated mainly to si-
lence for far too long. Now that we’re here, the silence has been broken and is be-
ing replaced by voices and images gathered directly from the good people of the trade.
As you tell each other your stories and share your thoughts and insights, at long last
the art and craft of watershaping will be explored, first hand, in the first person.

The Power of 
the First Person

By Eric Herman
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I’ve found since then that I tend to
gravitate toward people who share this

positive mindset, both in the industry
and in my community. I’m at my best
with people who represent their busi-
nesses with enthusiasm and confidence.

In my own case, this positive ap-
proach to watershaping means I won’t

ruin the good moods customers have
when they call me; rather,I reinforce them
and build upon them in every way I can
by being upbeat. And I see a big differ-
ence between knowing this and practicing
it: In other words, having the right out-
look and saying and believing positive
things won’t do much good unless you
take the attitude out for a spin.

After my Chamber of Commerce ex-
perience, I began to work systematically
in my community at stacking the deck in
my favor. I became involved with a va-
riety of organizations that let me rub el-
bows with professional (and generally up-
scale) people. In marketing terms,I made
these folks my “target demographic
group” – a set of people who feel good
about what they do and are likely to have
money and enjoy the good life.

One big step I took in this direction was
joining the American Institute of Food &
Wine. For one thing, I really enjoy food
and wine. For another, my involvement
in this organization puts me in an at-
mosphere where I’m selling all the time,
although it never really seems like that’s
what I’m doing. I get to know people;
when the time comes for installing a pool
or spa, they start with me – and so selling
becomes an easy, natural extension of an
activity I enjoy.

everal years ago,at a time when
I was still pretty wet behind the
ears,a young,attractive woman
invited me to join our local
Chamber of Commerce and at-
tend a meeting with her.

“Sure,” I said. “I’ll give it a shot.” I
showed up for the event and met a bunch
of banker types, and it seemed like every-
one was a vice president of something or
other. I was just starting to get comfort-
able when the woman who had invited
me explained that it was customary for
new members to stand up and tell every-
one about his or her business.

As luck would have it, I didn’t go first.
Another guy stood up before me and
talked for a few minutes about his carpet-
cleaning business – a trade he obviously
found to be less than stimulating. He
spoke in a monotone voice and made car-
pet cleaning sound like,well, carpet clean-
ing. Inspired by his lack of enthusiasm, I
decided to try a more positive approach.

When my turn came, I stood up and
told this group of experienced business
leaders that I did much more than dig
holes and fill them with steel,concrete and
water. “In fact,” I told them, “I make a
product that provides health, fitness and
relaxation,extends people’s lives, improves
their quality of life,keeps families togeth-
er, cools them off when it’s hot, relieves
stress when they’re weary, creates visual
art and beautifies their homes.”

In other words, I really got into it –
and they stood and applauded when I
finished. Later on, I received a number
of positive comments and was warmly
welcomed into the group.

THE MORAL OF THE STORY
It didn’t take much brainpower to re-

alize that the reason I’d made a connec-
tion with these people – right after the
gentleman with the carpet-cleaning ser-
vice had almost put them to sleep – was
that I had a positive mindset. Because I
was proud of what I did for a living and
was eager to tell them about it, the audi-
ence responded in a positive way.

It was a powerful lesson. It showed me
that mindset has a huge effect on the
things you say and how you say them,on
the way you act and therefore on the im-
pressions you make on other people. In
the time since that meeting, I’ve come to
appreciate how critical a positive mindset
is to business success, because everyone
you meet is either a potential customer or
a potential referral. You just never know
how the things you say today (and to
whom) may influence whether or not you
get a sale later on.
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With that in mind, landscape profes-
sionals fall into three basic categories:
landscape architect, landscape designer
and landscape contractor.

� Landscape architects are trained
to design both hardscape and planting
and to draw architectural plans. They are
licensed to do all types of retaining work
and hardscape planning and construc-
tion, which gets them involved in de-
signing pools and other watershapes.

Most have college degrees in landscape
architecture and are required to have worked
for another landscape architect or contrac-
tor before passing rigorous tests to obtain
their licenses. Once licensed,landscape ar-
chitects can operate essentially as contrac-
tors, hiring crews and paying other con-
tractors and subcontractors directly.

When should landscape architects be in-
volved?  Often,these are the best people to
handle entire landscaping projects, from
concept to finished product. They will hire
and pay subcontractors under the auspices
of their contract, and in many cases land-
scape architects hire pool professionals to
build a watershape that they have designed.
In other cases, pool builders are hired as
consultants for specific design elements of
a given pool, spa or waterfeature.

� Landscape designers generally fo-
cus on plant and hardscape design.These
professionals may or may not have the
same formal training as landscape archi-
tects. They’re not licensed to do architec-
tural drawings and may have to rely on ar-
chitects and engineers for structural work,
but when it comes to planting and design
work, they are often every bit as (or even
more) capable than landscape architects.

Without a contractor’s license,howev-
er, they are limited to designing the job
and must use a licensed contractor for in-
stallation. Landscape designers can only

to one another. In fact, I’ve learned
from experience that the only time

they’re certain to interact (and not
necessarily in a positive way)

is when problems arise.
Typically, that’s not good
for anyone’s business.

TALKING SHOP
Consider drainage and irri-

gation as an example: Who’s
responsible?  Will the land-
scape contractor install the
drainage and irrigation sys-
tems, or will the pool

builder subcontract the installation of these
systems – or take responsibility for exe-
cuting the whole project?

These may seem like insignificant ques-
tions,but knowing who will do the work
and what their qualifications are for de-
signing and engineering these systems has
a lot to do with whether or not a land-
scape professional will be able to install
plants according to the design and
whether or not the drainage and irriga-
tion system will be compatible with the
pool, spa or waterfeature.

I’ve found that many pool professionals
believe it is a landscape contractor’s job to
install the irrigation and drainage systems.
That seems logical,but is the landscape con-
tractor qualified to do this type of plumb-
ing work,or even licensed to do it?

Let me address these questions from
a landscaping perspective by defining
what our roles tend to be. (Remember,
these are general guidelines. In any sit-
uation in which you’re unsure or con-
cerned about your own liability, it’s always
a good idea to check applicable regula-
tions in your area and seek the advice of
local building and safety departments or
state contractors license boards.)
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efore we dive into discussions
of plantings or the various
components of landscaping
work,I think it’s important to
define roles and talk about re-

lationships among the trades involved in
watershaping projects – in other words,to
take a basic look at who does what.

We can all save time and money by
knowing from the beginning of the job who
is going to handle each phase and detail
as well as who is qualified, trained or li-
censed to perform the various tasks need-
ed to get the job done. Planning this up
front might even result in greater profits,
and it definitely will make your job easier.

I know it’s the goal of this magazine to
build a greater “watershaping communi-
ty”where both landscape professionals and
those who build pools, spas and waterfea-
tures all participate with natural coordina-
tion. For the moment, however, pool
builders and their counterparts in the land-
scaping business tend to give little thought

BB

Defining Roles
By Stephanie Rose









WATERsHAPES �APRIL 19991188

Rock

f you love rock,New England is a great place to work.

A special combination of geology and the glaciers

of the last Ice Age left behind a spectacular legacy of

granite formations and scattered countless tons of boul-

ders of all types and descriptions across the land-

scape from Maine through Massachusetts.

It’s the indigenous rock,so it’s not too sur-

prising that affluent New Englanders have

long chosen granite and other local species

to accent their landscaping. And this is especially

true in upscale pool, spa and waterfeature projects, where

in so many cases a “natural look”is high on customer pri-

ority lists.

There’s a lot to love about granite in particular. In ap-

pearance, the effects range from subtle to dramatic – or

encompass both at the same time. In compatibility, it’s

superb in combination with plants of all sorts. In versa-

tility, its capacity to be woven into structures either dec-

orative or recreational (everything from sunning and div-

ing platforms to bridges, pathways and decks) simply

can’t be matched. And in nature, granite and wa-

ter participate endlessly in the geological dance

that has created the majority of surface features

on our planet.

Mostly, though, I think natural rock just

looks great. I’ve chosen the following project photos to

give you an idea of what I do with granite and other rock

types in my work and how I’ve used them on projects

both large and small to create man-made environments

that truly look and feel natural.

Artificial rock may have its place, but the real thing is still king when it comes to

adding beauty, value and prestige to natural-style pools, spas and waterfeatures.

Here, a natural-rock specialist defines some of the ways he uses rock by the ton to

turn common waterscapes into truly dazzling works of naturalistic art. 

ClassicClassic

II
By Roger Hopkins
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Right from the start, I’d like to point out that using
granite in large quantities has caught on across the na-
tion. This installation, for example, involved placing
approximately 100 tons of granite beside a large pool
in an exclusive Houston neighborhood.

To get things rolling,we selected and shipped 14 truck-
loads of rock from Massachusetts to the Lone Star State.
On site, the stones were to be set on an 8- by 45-foot
slab,8 inches thick, that had been poured atop the bond
beam. After the boulders were off-loaded, I spent a day
or so visualizing how things would fit together and se-
lecting the pieces I’d use. As is often the case with glacial
granite such as this,we had a nice mix of large boulders.

Once I had a plan in mind, it took me just two days
to place the boulders using a Bobcat 975 with chain-
and-fork rigging. The builder had previously stubbed
up plumbing behind the slab, and we completed lines
to three strategic points of origin nestled in the upper
boulders.

Given the massiveness of some of the stones, I did

very little structural work beyond placement. We sim-
ply sealed the waterways with concrete and, in a few
places, tied some of the rocks together with rebar; for
the most part, however, this job is a typical example of
a rock structure that will stand up on its own.

In all,we set up seven waterfalls with a combined flow
of about 300 gpm. The largest waterfall flows at about
100 gpm – a classic example of how you use two vertical
stones and a recessed weir stone to create a waterfall.

A TexasA Texas

Road Trip
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This massive project covers several acres on Nantucket
Island, just off the coast of Cape Cod. In preparation,
more than 700 tons of granite boulders were ferried
to the island for an installation that eventually featured
more than a million gallons of water flowing over dozens
of waterfalls and cascades.

In this case, the pools have vinyl liners and the stones
are set directly in or on the sandy soil. We sealed the
watercourses with hydraulic cement, but we knew go-
ing in that, without a concrete foundation, these mas-
sive rocks would move a little bit from year to year. What
this means is that,every year,a maintenance crew comes
in to reseal any joints that may have opened during the
annual freeze/thaw cycles.

(Admittedly, this is an unusual approach. But given
the size and scope of this project, it actually will prove to
be more cost effective and practical than attempting to
build a concrete structure capable of containing these
many tons of boulders!) 

When you use rock in this quantity, you’re sure to
find some interesting pieces. The flat granite stone that
crosses over the cascades pictured here is a good ex-
ample of how the stone itself can dictate its use. When
I saw this piece, I thought that it would make a great
bridge, so I set up this section of the feature to create a
footpath over the cascading stream. Here and elsewhere,
I was able to juxtapose angular stones with rounded
boulders as a way to create visual contrast and interest.

Placement of the rock took three weeks of constant
work using both 80- and 100-ton cranes. The overall
installation process took the entire summer.

Massachusetts

Back inBack in
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Showcase

A Landscaper’sA Landscaper’s

By way of contrast to the Cape Cod project, where
the boulders were placed directly in the soil, all of the
boulders in this job rest inside a gunite shell. I prefer
working this way: Among other things,you don’t need
to worry too much about sealing the waterways because
all the water will flow into the vessel.

This project was located next to a busy highway in
front of a landscape designer’s facility. Working together,
we created a feature that does a nice job (I believe) of
balancing the elements of water, rock and plants.

Again, the rock itself actually dictated the design of
the structure. The upright boulder rising in the cen-
ter has beautiful angular surfaces and clean edges, and
we set things up so that water flows across two hori-
zontal weir stones placed around this natural center-
piece.

Taking off from this central feature, the broad boul-
ders fan out to the sides and provide a nice,natural tran-

sition to a grassy slope we created during grading. We
left several spaces for plantings in and around the boul-
ders: As the plants have grown, the whole thing has tak-
en on a highly natural appearance.
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Waiting

The beautiful lichen-covered blue
granite stones used in this job were al-
ready on the property when we arrived.
This really kept costs down on what was
to be a fairly small job anyway.

Our task was to select several small
boulders and scatter them along a small
stream that feeds into the waterfall. By
using indigenous plants and stones, we
were able to create a natural-looking
streambed.

The key here is placement of the large
boulder in the background,behind both
stream and waterfall. I like to do this
whenever possible to set off smaller fea-
tures in the foreground: It’s a great way
to hide the water’s point of origin and it
makes the whole structure look as
though it’s part of a natural system –
even with a small project such as this
one.

This brings me to a bit of advice for
anyone who wants to work well with
natural rock: Take the time to go on
hikes near local rivers and streams. Not
only is this great exercise and a nice way
to spend the day, but it also gives you a
chance to observe the random way in
which nature distributes rock and how
water interacts with it.

The more you take in of how natur-
al settings and systems “work,”the more
success you’ll have in translating a sense
of the natural into man-made structures.
Much of this cannot be explained in
words,but when I select and place boul-
ders, I let my mind’s eye do most of the
work based on what I’ve seen in natur-
al settings.

Ready andReady and
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Sometimes you have to make the most of limited op-
tions. For this job,we came onto the scene after the pool
had been built, and all we had to work with was a 4- by
4-foot slab. Happily, the customer also wanted us to in-
stall a granite deck to be made up of 9- by 4-1/2-foot
sheets of granite. (At 2-1/2 inches thick, each of these
sheets weighed in at about 1,500 pounds!) 

Because anything upright would really stick out like
a sore thumb, I decided to go with a low-profile water-
feature. The resulting flat surfaces and straight chan-
nel don’t look all that natural,but they work nicely with
the deck. In practical terms, the two broad boulders
also offer good spots for sitting or sunbathing.

I use this example to raise an important issue: Among
clients and designers alike, there’s a tendency to want
to create elaborate structures – the busier the better. I
find that when I’m working in a situation like this where
you can’t really avoid revealing the hand of man, the

less you do, the better off you’ll be.
That was certainly the case here, where the only way

to use natural rock without completely disrupting the
pool’s appearance was to go with clean lines and smooth,
broad surfaces.

Flats

On theOn the
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A TightA Tight
For some reason, this little waterfall has really grabbed

a lot of attention: It’s been featured on several garden
tours, won a couple of local design awards and has al-
ways drawn positive comments from many of those
who’ve seen it.

It can be tough to tell why some of these jobs re-
ally grab people and others don’t, but in this case I
think the key is intimacy. The entire system is locat-
ed within a 14- by 15-foot space at the foot of a nat-
ural slope in a small backyard. The entire system con-
tains just 1,500 gallons of water, and the shell is so
small and located in such a tight space that we actu-
ally poured and troweled it into place on a frame of
wire mesh and steel.

Because we had to contain the grade behind the wa-
terfall, the whole installation took on a vertical orien-
tation and we ended up placing some of the boulders

at fairly steep angles. The kitchen window looks di-
rectly out onto the waterfall; from that special per-
spective, the whole project feels particularly natural
and comfortable.

Spot
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For all the beauty of natural rock, it’s important to re-
member that trying to mimic nature can prove frustrating
– and ultimately futile.

The Earth has a lot more rock and water to work with in
creating its designs than do landscape designers and pool
builders.  As a result, I always recognize the practical lim-
itations of manmade structures.  The idea is to create an
effect, a feeling of a natural environment rather than a re-
creation of nature.

Beyond that basic aesthetic consideration, I hold to a
few basic principles of working with natural rock:  

•  Natural rock of all kinds is heavy, and many of the jobs
I’ve done can be measured in tons and sometimes in hun-
dreds of tons.  This means that you have to be prepared
to undertake a painstaking process of selecting, trans-
porting, off-loading and placing heavy objects, which in-
volves time, money and equipment.  Placement of large
stones in fact demands that you be very handy with heavy
equipment.  I do most of my installations using a large
Bobcat, but for larger jobs I would never hesitate to call in
an 80- or 100-ton crane.  

•  It takes more than being able to push big rocks around:
Knowing how to “handle” stones on site is critical to your
ability to create desired formations.  Having spent a good
chunk of my career lifting, moving and placing stones with
a Bobcat, I’ve come to regard the equipment as an ex-
tension of my hands.  This fluency with material and ma-
chine is crucial, because working with natural rock means
you’re always dealing with the hand that nature deals you.
Unlike artificial rock, which can be specified and sized to
exact dimensions, natural rock has unique shapes and oth-
er characteristics that cannot be mimicked by man.  

•  Proper selection of rock at the source, be it a quarry
or a masonry supply house, is very important.  Here I look
for rocks in a variety of shapes and sizes.  For instance,
I’m after boulders that can be placed vertically to create

“headstones” for waterfalls and for others that have flat
surfaces I can use as spillways or weir stones.  I also hunt
for round boulders, flat boulders and for rocks that have
unique characteristics of shape or color.  And I’m always
on the lookout for rocks that have been home to lichen,
which shows itself in some awesome colors and patterns. 

•  It’s important to have a good supplier, one that can
provide you with large quantities of rock in a variety of
shapes and sizes. Depending on the geographic reach of
your company, you may need to find several reliable
sources.

•  On site, you take the raw materials you’ve assembled
and begin a careful, creative process of setting them up
into working rock formations.  Always working within
the basic confines of what the customer wants and what
the design calls for, I spend a good amount of time ex-
amining the stones, visualizing how I will use them to cre-
ate the various structures and waterfeatures. 

•  As I move selected stones into place, I try to the great-
est extent possible to place them so their own weight and
shape will hold them in place.  I do use rock chinks to sup-
port the large boulders where necessary, and I will occa-
sionally drill into the boulders and install rebar support
to hold things together when necessary, but I try always
to work with nature and physics rather than against them.
This makes for an easier installation – and a stronger struc-
ture. 

•  Finally, I want to stress the importance of using large
stones whenever possible.  Personally, I operate by a “few-
er and larger the better” principle:  When you use large
stones, I believe the effect is far more natural than when
you’re working with stones that look as though they could
be placed by hand.  Nature moves massive stones ran-
domly, and I want the rocks I place to look as though na-
ture put them there! 

– R.H.

to Work

Putting RockPutting Rock
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A three-day supplement is 
available at the end of the Turkey excursion.

Total cost including land/air:

For Genesis students and graduates, $785 per person-double
occupancy

For all other industry members,
$957 per person/double occupancy

Land in Athens, where you’ll visit the Acropolis and see the
Parthenon, the Erechtheion and the city’s world-famous
museums and architectural treasures.

Drive to Delphi, the spiritual center of the Classical World, where
you’ll see the Sanctuary of Apollo and the Athenian Treasury at
the base of Mt. Parnassus.

Price includes deluxe accommodations at the
Divini Palace Hotel in Athens.

For more information and supplement travel application, contact
the Genesis office: (760) 751-2548.

Total cost including land 
and air from New York:
$2,869 per person/double occupancy.
(for single only, add $539)

For all other industry members, $3,189
per person/double occupancy
(for single only, add $539)

Price includes 4- and 5-star accommodations, all
meals, all land transfers, all air from New York
(Lufthansa). Exclusions: all beverages (soft drinks,
spirits, bottled water), travel insurance, Turkish visa
($45 to be paid upon arrival in Turkey).

For more information and travel application, con-
tact the Genesis office: (760) 751-2548.
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ome projects grab you right from the start,and this
was definitely one of those cases.

As the principals at Herzog Development Corp.
explained in our initial meeting, their new de-
velopment was to be a “golf course community
with a rustic feel, but refined.” To embody that
refinement, Don Herzog and his son, Daryl, want-

ed some sort of elaborate waterfeature – something that would
break the monotony of the stark, flat terrain of northeast Dallas
County and welcome prospective homeowners and guests to a
new planned community.

My Dallas-based company, Elite Concepts, specializes in de-
sign and construction of just this sort of high-end water envi-
ronment. We had worked with this developer before on some
interesting projects, and we were in on the ground floor for this
one. I like it that way: Being involved from the concept stage for-
ward familiarizes me with all project parameters (rather than just
my small part of it) and allows me to come up with a fully inte-
grated finished product.

That involvement was particularly helpful in this case,because the
desired watershape was to convey not only a specific message about
the aesthetic values of the development, but also about the quality
and sophistication of the developer.

FOUR-LANE SCALE
The main entrance where the signage and waterfeature now stand

is located along a well-traveled highway. The Herzogs saw their
highway frontage as prime space for promoting the special quali-
ties of the development – if presented properly, that is.

Farmland bordered the road for several miles in both directions,
so the waterfeature would have to be visible from great distance if
it wasn’t to pass by in the blink of an eye. Proposed access to the

The owner wanted

something unique,

something spectacular

to mark the entrance to

a new development of

upscale homes.

Michael Nantz dove into

the project with enthu-

siasm and a head full of

ideas – but soon found

that the flat terrain and

the site’s immediate

proximity to a busy

highway presented 

special challenges.

By Michael Nantz



community was to come by way of a pair
of two-lane streets (one an entrance, the
other an exit) separated by a median. The
waterfeature, we agreed, would front the
existing highway and straddle the access
roads as three ponds – including one on
the median.

Obviously we were talking large – but
just how large was something I didn’t
completely grasp in my initial drawings.
That initial plan featured a mere 300
square feet of water surface – which quick-
ly evolved in a second meeting to a pro-
ject that included 3,800 square feet of wa-
ter surface over nine elevations.

Suffice it to say that this new design was
larger in just about every other dimension
as well: three separate bodies of water,each
with several separate basins on different
elevations,the largest on the entrance side,
the smallest in the median and the other
on the exit side. Together,they give passers-

by the illusion that they are connected to
one another, as if by a natural stream.

The key word here is “natural.” The
community was to be called Woodbridge
to reflect its rustic sensibility. Appropri-
ately,a faux-wooden bridge with a rough,
cedar railing was to be incorporated with
the access roads and signage – a project
that kept a concrete-stamping crew busy
for quite a while.

Elevation and highway department re-
strictions wouldn’t let us install a true
wooden bridge, but we knew we’d have
to suggest that a stream connecting the
ponds flowed beneath the timbers. Real
or not, what better way to complement a
wood bridge? 

CLOSE WORK, WIDE-OPEN SPACES
Once I’d gotten a fuller sense of the

scale of the project,drawing up the plans
and then selling the idea were easy – par-

ticularly because the developers had a
good notion of what they were after and
had conveyed it to me clearly. Now it was
time to deal with the details – including
the site itself.

This is where we ran into our first sur-
prise: As we shot the grade, we realized
that the site-topography plan we’d been
provided was a bit inaccurate. There was
simply not as much change in grade as
we’d been led to expect.

Theoretically, the plan would still work,
but the existing grade fall of just 18 inch-
es from one side of the access road to the
other meant we’d need to tuck some of the
water effects into a relatively small grade
change – and deal with things like curbs as
part of the bargain. Yes, it was a “grade
change”and it went in the right direction,
but the final plan called for a 9-foot drop
from one side of the feature to the other,
and we hadn’t counted on such a gradual

transition across the median strip.
At a minimum,we knew we were in for

a bit more preparatory work than we had
originally thought.

At first glance, the site, which spans
more than 220 feet from side to side,
seemed to give ample distance to achieve
the proposed grade change. But the ac-
cess road filled about 100 feet of that span
and was, with just an 18-inch drop from
side to side, painfully level for our pur-
poses. What this meant is that we would
have to pack the 9-foot grade change into
a fairly short distance without making any
part of the structure seem as though it
shot abruptly out of the ground.

Pushing the task at hand back into fo-
cus,we moved to the 10-foot median and
set up a spot as our elevation benchmark.
This served a dual purpose: The slope
across the median was basically level and
would contain a single median pond; with

this constant elevation set, we could do a
bit of playing with the elevations above
and below the median mark to get the ef-
fects we wanted.

The developers were very much in-
volved at this point, because they need-
ed to decide how to set up their signage
with the most advantageous exposures
to the highway. That in mind, we de-
cided to put the high side of the water-
feature on the entrance side of the access
road and drew up plans for the berm that
would carry both the signage and our
“natural spring”and its small pond. The
low point would be near the center of
the exit-side pond, backed up by a sec-
ond sign.

(Decisions about the berm also factored
in the planned construction of a conve-
nience store on the highway just down
from the entrance side of the access road.
We all saw that a good-sized berm would

hide the store from anyone turning onto
the access road. It’s also interesting to note
that the berm helped establish the visu-
al proportions of the installation with re-
spect to the surrounding area: The ex-
panse of the surrounding flatland could
easily have dwarfed even our massive wa-
terfeature!)

A TIME TO BUILD
Once we finalized our site plan and ba-

sic design, grade stakes were driven and
excavation began on the entrance side.
We piled the spoils – that is, the clean,us-
able soil – in the berm area and com-
pacted it in six-inch lifts at the location of
the water-origination pond.

The access road had been set up well
before we arrived on site,but enough was
known about the waterfeature ahead of
time that we were able to set up sleeves
beneath the roadway to accommodate

Continued on page 32

WATERsHAPES �APRIL 19993300

involved from the concept stage forward familiarizes me with all project parameters (rather

than just my small part of it) and allows me to come up with a fully integrated finished Product.

Being
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We didn’t think
much of it going
in, but working
around (and un-
der) the existing
access roads
without damaging
their concrete
stampings or
curbs offered
some special
challenges.  First,
it meant we had
to place our track
hoe on the 10-foot
median rather
than on the road-
way (A) – a less-
than-ideal situa-
tion for the
operator, who let
us know exactly
what he thought
about his ‘perch.’
Second, to pre-
serve the sense
that the median
pond was actually
a streambed link-
ing the two larger
ponds, we ended
up doing some
tight curves and
tricky forming in
the 10-foot gap
(B).  Fortunately,
everything we did
here was helped
by a bit of preplan-
ning – and the lay-
ing of sleeves and
equalizing lines
beneath the road-
ways before our
phase of the pro-
ject began (C).

A

B

C



our planned plumbing runs. The sleeves
were set at a 4-foot depth to prevent any
damage during road stabilization and
construction.

This is an instance in which preplan-
ning (and even a bit of overplanning)
was essential. Thinking ahead, we set
an 8-inch equalizer line underneath the
entrance side of the access road between
the lowest pond basin on that side and
the median pond’s first basin, again at
a depth of 4 feet but with 90-degree
turns at each end.

We also planned on placing drains in
each basin and setting up each with its
own plumbing; this would help us bal-
ance the various water levels and sim-
plify maintenance. In addition,we set up
for strategic placement of returns and by-
passes that would enable us to enhance
the waterfall effects, if desired.

In all, there are nine different water el-
evations on this project,six on the entrance
side (and median) and three on the exit
side. To dig the pond on the median, we
had initially thought to stage the track hoe
on the access road and load from there.
We were worried,however, that the tracks
might damage the newly stamped faux-
wood road surface, not to mention the
possibility of damaging the inside of the
curbs. Ultimately, we decided to unload
the machine onto the median itself and
work from there, making the perch a bit

precarious for our cautious operator.
The entrance pond, at an elevation of

514.00 feet on the plat, sits just below the
origination pond at 518.00 feet. Even
though the upper pond is only six feet in
diameter, we set it on a pier anchored in
the same bearing strata as the lower pond
because the smaller structure was can-
tilevered over the larger one and we want-
ed to prevent any possibility of a hinging
effect or a differential in movement.

We did this despite the fact that geo-
technical inspections showed soil at the
site to be only slightly sensitive to changes
in moisture and to have a low potential-
of-vertical-rise value. Although the piers
were an expensive precaution, the good
soils report enabled us to limit other costs
by installing standard gunite shells. The
cages used 60 #4 bars, 10 inches on cen-
ter in each direction, with four-bar bond
beams around the perimeters of all the
ponds.

MAKING READY
Woven within the pond cages are more

than 1,800 feet of 1-1/2-, 2- and 2-1/2-
inch schedule 40 PVC pipe. The circu-
lation system runs off two full equipment
sets, one for the entrance side and the
other for the exit side. There are sand fil-
ters for each side, with two 3-horsepow-
er pumps on the entrance side and one
on the exit side. The equipment sets are

located behind the signage on either side
of the road.

Even with the nine-foot elevation
change and the 3,800 square feet of wa-
ter surface, all we needed to do to man-
age the waterfalls was set up 42 total feet
in weirs. We used the weirs to amplify the
flow over the falls at specific points with-
out the need for very large pumps.

As it turns out – and again despite all
the changes in elevation – the check-valve
requirements proved to be simple because
the systems are designed to run 24 hours
a day.

A single 2-1/2-inch flapper valve with
a union was placed before the pump (and
after the manifold). We also installed
brass gate valves on each of the common
lines; when closed, these prevent water-
level equalizing during maintenance.

In the event of a power failure, there
will be some equalizing on the common
lines. This shouldn’t pose a serious prob-
lem,however,because in normal operat-
ing mode only two gate valves – those
controlling basins on the lower levels of
the system – are left open,so flooding will
be minimized and contained in the over-
flow system.

True, additional check valves could
have been installed to avoid any poten-
tial flooding problems. But beyond be-
ing what I consider an unnecessary has-
sle, the addition of more check valves

Continued from page 30
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levels and meandering-stream
effect we worked to achieve —
despite obstacles presented by
the roadways.



would only invite line blockages, espe-
cially on the smaller pipes on the suction
side.

We shot 8-inch-thick gunite floors
along with 7-inch walls and 12-inch
beams. We also shot two 6-inch-thick gu-
nite retaining walls atop the beams. These
walls were set up to deal with low-level
lateral pressures we expected from the soil
as a result of the extensive grade modifi-
cations made during excavation. No fur-
ther structural work was called for, given
the shallow depths prescribed for the
ponds. These depth parameters greatly
simplified the structural demands of the
site and helped us keep down overall costs.

After the gunite was shot, we water-
cured the entire pond complex for two
weeks. A waterproofing agent was then
applied to the stone ledges and surfaces
below the proposed water line. Any gu-
nite surface that was to be veneered in rock
was covered with three coats of Thoroseal.
After the final 24-hour drying period
passed, our stonemason went to work.

OFF-ROAD ROCK
Pursuing our plan, we managed the

transitions between pond levels by feath-
ering out our stone walls. This tactic
masked any sharp elevation changes
across the relatively flat terrain.

The big challenge here was to set all this
naturalistic rockwork without any visible
mortar lines. The mason on the job –
Charles Hetmer of Hetmer Contracting
– was familiar with “chinking,”a method
passed to me by friend (and sometimes
partner) David Tisherman of David
Tisherman’s Visuals in Manhattan Beach,
Calif.

In this technique, stone is stacked with
mortar on only the back three-fourths of
the stacked surface, revealing the flag-
stones’cleft edges and fissures but no tell-
tale mortar. Chinking just about quadru-
ples the time involved in fitting and setting
the stones, but the results are worth it for
projects such as this.

By the time we finished,20 tons of boul-
ders and 50 tons of flagstone had been
used in and around the waterfeature.

We detailed the pond’s edges by using
the coping to retain the soil rather than
cover the top of the beam. And where re-
tainment wasn’t needed, we rolled back

the beam to expose only a minimum
amount of gunite and allow the landscape
to push right up to water’s edge. We then
painted any exposed gunite a dark gray
to camouflage it.

Inside the ponds, we used Thoroseal
tinted a dark gray for waterproofing – and
to achieve a natural look. There are few
(if any) rock pools or lakes in the Dallas
area, so we took our cue from the mud-
bottomed local waterways – but without
their characteristic murkiness. A dark
gray Thoroseal with some black dye
added for good measure gave us the look
we wanted. Three coats later, the basins
were good to go.

As a final touch,we set up low-voltage,
underwater Hadco fixtures to shed light
on the vertical stone surfaces. The idea
here was not to burn holes in the rock,
but rather to gently wash shimmering
moonlight onto the stone. The signage

is also lit from the water in a similar (but
more illuminating) fashion.

AN EXCITING MIX
In many respects, design and installa-

tion of this waterfeature were fairly sim-
ple and called for nothing more than stan-
dard techniques once we were ready to
go. But as work progressed on the pro-
ject and the visual elements of grade,
stone, water and landscaping began to
come together, I had a sense that we were
operating on a higher plane.

Naturally, there were those tense mo-
ments leading up to initializing the
pumps and starting the waterfalls, but
once the water started flowing and our
watershape came to life amid the bleak-
ness of the surrounding plain, I knew
we’d done ourselves and the developers
proud: Nature at its best – with a little
help from Elite Concepts! 

WATERsHAPES �APRIL 1999 3333

I didn’t have a helicopter to work with, and I’ll
admit to a certain amount of frustration with try-
ing to photograph this project at ground level.
Nonetheless, closer looks at the components of the
installation offer evidence of the upscale, refined
impression we were asked to make for the devel-
opers and their property despite its dusty, flatland
setting.  (Note, by the way, the flagstones – stacked
and secured with no visible mortar!)
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As Good
as it

Looks?
Today’s swimming pools have a great and wonderful tendency toward beauty, but the plain and unhappy

fact, says Fred Hare, is that many of them are not as sound in design, engineering and construction as they

should be – and this is particularly true when it comes to their hydraulics. To find out why, this engineer

and educator asks a pointed question: ‘Are your pools as good as they look?’

By Fred Hare
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ow far we’ve come
since the days of the
lazy L, the kidney and
the rectangle!

During the more
than 30 years I’ve
been part of the pool
industry, I’ve wit-
nessed mind-bog-
gling advances in the

designs of swimming pools, spas and wa-
tershapes of all types. Especially in the
past 10 years, the ideas, creativity and
workmanship found in residential back-
yards far surpasses what we saw or even
dreamed of 20 or 30 years ago. Back then,
you’d have to go to a movie set or Las
Vegas to see the exotic designs we are see-
ing today.

I’d even say that today’s designers are
turning backyard pool environments into
an art form. We see water surfaces that
vanish into surrounding vistas, fiberop-
tic lighting that accentuates free-form
curves,waterfalls cascading from brilliant
rock structures, fountains adding motion
and sound, beach entries, swim jets and
countless other innovations that have
transformed the common backyard pool
into waterparks and full-tilt family fun
centers.

In some cases, these installations can
literally take your breath away. I’ve been
privileged to visit many of these aquatic
wonders,and I’m sure I look silly with my
mouth wide open, as though I’m Balboa
seeing the Pacific Ocean for the first time.

And that awesome impression usually
sticks – unless and until I visit the equip-
ment pad,that is. It’s another world “back
there,” and I catch myself looking from
the pool to the pad and wondering how
in the world the same contractor could
be responsible for both.

UGLY DUCKLINGS
It’s really too bad,because for all of the

stunning beauty and considerable design
talent brought to bear in making the siz-

zle, the steak is often sadly lacking.
Pumps scream because of poor plumb-

ing configurations, excessive horsepow-
er and improperly sized piping. I see
valves stuck everywhere – valves to cor-
rect defects in sizing and cover for im-
proper application and installation of
pumps, filters,heaters and sanitizing sys-
tems. And all too often, I find filter pres-
sures in excess of 25 psi,driving dirt right
through the filter and back into the pool.

And this filter pressure isn’t just an aes-
thetic or maintenance issue: Some of
these tanks are just waiting for the slop-
py replacement of a clamp, and if you’ve
ever seen a filter tank blow,you know the
sort of hazard I’m thinking about.

So there I stand,getting more depressed
by the minute. As I do, it occurs to me
that the contracting company has worked
for weeks, or even months, building this
beautiful creation and,as an afterthought,

has thrown the equipment pad together
just to get the whole thing going.

Is it because they’ve used 1-1/2- or 2-
inch plumbing all their lives that they
won’t use 2-1/2-inch or 3-inch pipes –
even if the manufacture of the pump rec-
ommends it?  Is it because they were sim-
ply in a hurry, or because job costs had
crept over budget?  Or is it that they just
don’t know any better?

Don’t get me wrong: There are many
contractors who do take hydraulics, fil-
tration, heating and sanitization of the
pool as seriously as they do the design
and construction of the pool itself. I see
them in schools and seminars every year.
Frankly, it’s the ones that don’t attend
who are usually the ones who won’t take
the time to get things right or simply
don’t know any better. Theirs are the
pools I get to visit the most, usually be-
cause of a problem with plumbing, siz-
ing or installation.

I shake my head as I walk away from
these projects, wondering how much
these basic mistakes cost the watershap-
ing industry every year – not just in terms
of dollars, but in terms of reputation,
growth and customer satisfaction. It’s an
ugly situation – and the saddest thing is
that these problems shouldn’t have arisen
in the first place.

HOW TO KNOW?
That’s right. The majority of the most

troubling plumbing,sizing and installation
mistakes can easily be remedied – although
it’s obviously far easier if you take care of
them ahead of time rather than after the
fact!  All it takes to rise to the occasion is ob-
servance of some simple guidelines.

I don’t intend this as criticism for every
installer out there,but I do intend this ex-
ercise in determining how your hydraulic
systems line up with a set of uniformly

high standards as a test for everyone who
designs,engineers and builds watershapes.
The goal is simple: to help you avoid sub-
standard circulation systems on all your
future projects, no exceptions.

To see where you stand, read the five
following questions and honestly select
the option that best applies to the way you
approach things. These aren’t all “yes”or
“no” kinds of issues, but the differences
in answers are illuminating, as we’ll see
below.

1)  Does your company (or your sales
staff) sell horsepower?  

� All the time
�  Only to get the job 
�  Yes, it’s a great sales tool
�  Never
2)  Do you start up filters at pressures

greater than 20 pounds? 
�  About 75% of the time
�  About half the time
�  Almost never

Getting a watershape like this one to
perform at peak efficiency requires
thought and care in setting up the cir-
culation system — and observance of
some basic principles of hydraulics.

It occurs to me that the contracting company has
worked for weeks, or even months, building this
beautiful creation and, as an afterthought, has
thrown the equipment pad together just to get the
whole thing going. 

H



3)  What size piping do you use in your
pools?

�  We use 1-1/2-inch pipes
�  We use 2-inch pipes
�  We use both in combination 
4)  Do you use the same pump for

pool/spa filtration that you use for the spa
jets? 

�  If at all possible
� Once in a while
�  Only on residential pools
5)  Do you supply your plumber with a

plumbing schematic? 
�  Yes
�  No
How can answering this handful of

simple questions tell you whether or not
you’re taking care of business on the
equipment pad?  Let me start by conced-
ing that it can’t, really, because there are
so many variables at play in the range of
systems installed these days. But your an-
swers might just reveal a thing or two
about your approach in these five very
important areas.

FIVE HYDRAULIC KEYS
As you reflect on your answers and

what they say about the way you do
things, consider these specifics:

�  Selling horsepower: If you or your
people are selling horsepower,you’re do-
ing yourself and your customer a disser-
vice. In fact, I’d like to stress here some-
thing I say to pool and spa professionals
all the time: Bigger is not better when it

comes to horsepower.
With the cost of energy going through

the roof, we owe it to our customers to
put the right size pump/motor combi-
nation on the pool. In a large part of the
country, the difference between a 3/4-hp
pump and a 2-hp pump is about $500 a
year in operating cost on a pool operat-
ed eight hours a day, 365 days a year.

Please bear in mind that most 3/4-hp
pumps on the market today can easily cir-
culate a 30,000-gallon residential pool in
eight hours and a 23,000-gallon com-
mercial pool in six. So why on earth
would you want to oversize the pump?
When you go to the trouble of building
a stunning backyard environment for
your client, why spoil their positive ex-
perience by driving up their energy costs? 

� Overpowering filters: A high ini-
tial filter pressure indicates you haven’t
done well in designing a hydraulic sys-
tem. This pressure reading indicates the
resistance of the system, which means a
high reading here indicates high resistance
– which is simply not good,because it can
only go higher as the filter cycle wears on.

Filters work best at a starting pressure
of 5 to 15 pounds. If yours start out at
higher than 20 psi, it’s time to rethink the
way you’re doing things. An oversized
pump, undersized piping, too many fit-
tings and poor plumbing configurations
invite high pressure. The resulting flow
through the filter is at a much higher ini-
tial velocity than the filter was designed

to pass. This often results in poorer wa-
ter clarity than your customer will accept
– not to mention the fact that higher pres-
sure will also shorten the life of the filter
internals and the filter itself.

Of course, I could offer a host of other
reasons why filter efficiency should be im-
portant to you, but let’s focus on clarity.
If you go to the trouble and the client goes
to the expense of installing a beautiful ex-
posed-aggregate finish or an underwater
mosaic or any of the host of impressive
visual features now available to design-
ers,why cloud the water and obstruct the
view? 

� Sizing pipe: The best flow through
a 1-1/2-inch,schedule-40 PVC pipe is ap-
proximately 45 gallons per minute. At full
flow, pipes of this size can handle noth-
ing more on residential pools than 22,000
gallons or, on commercial pools, more
than 16,000 gallons. Given those limi-
tations, the biggest pump you should use
on 1-1/2-inch plumbing is a full-rated
1/2-hp pump or an up-rated 3/4-hp
pump – although you can fudge upward
to 3/4-hp full-rated pump or a 1-hp up-
rated pump if the equipment pad is with-
in 25 feet of the pool.

The best flow through a 2-inch, sched-
ule 40 PVC pipe is approximately 75
gpm, which is suitable for use on resi-
dential pools up to 36,000 gallons and
commercial pools up to 27,000 gallons.
The biggest pump you should use on 2-
inch piping is a 1-hp full-rated model, or
a 1-1/2-hp up-rated pump. Anything
over that will actually decrease your flow
due to excessive friction in the pipe due
to high velocity.

Again, just as with an oversized pump,
undersized plumbing wastes energy and
doesn’t lend itself to optimum circulation
and filtration.

� Double duty: If your residential
pool is under 22,000 gallons and there are
only four jets in the spa,you might get by
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A mess at the equipment pad is an all-
too-common consequence of poor hy-
draulic planning. Each of those extra
(and unnecessary) twists and turns
puts a burden on the system, lowering
efficiency and raising operational costs
for what otherwise may be a beautiful
installation.

Continued on page 40
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using just one 3/4-hp pump for both the
pool and spa – provided everything is set
up just right. The drawback is a big one:
When you’re heating the spa,you’re heat-
ing it through the spa jets, which means
you must turn off the air to the jets or the
heat-up time will be much longer, wast-
ing energy.

Generally,however,spas have more than
four jets these days, and it takes a larger
single pump – a 2- or 3-hp unit – to pow-
er the system. Because the spa is only op-
erated an average of five percent of the
time, 95% of the time you waste energy
by using so large a pump on the circula-
tion system,for which you might have oth-
erwise have gotten by with a 3/4-hp pump.

Some installers try to get around this
obvious problem by plumbing the spa
with 2-inch pipes and the pool with 1-1/2-
inch plumbing. The problem here is that
when the big pump is switched from the
spa jets to the pool, the pressure on the fil-
ter goes way up. The big question at this
point is,why not use two pumps to get the
job done the right way?

� Plumbing with a plan: Some of the
best plumbing jobs I’ve ever seen are in
commercial equipment rooms installed
by a true “craftsmen”– a word you don’t
associate all that often with residential
equipment pads. These accomplished
professionals have two things going for
them: an engineering plumbing plan and
the desire to create a work of art.

If contractors would take the time to pro-
vide their plumbers with a schematic show-
ing pipe sizing and the desired layout,I have
the suspicion that hydraulic problems
would become a thing of the past. And why
this doesn’t happen is a mystery to me,be-
cause a proper plumbing arrangement
plays the most critical role in making a wa-
tershape perform as advertised.

We can change pumps, filters and some
bits of piping at the pad,but if the piping
under the ground and in the walls is not

the right size or is routed incorrectly, it’s
too late. A plumbing schematic changes
all that: It enables everyone involved with
the project – and especially the plumber
– to know where the plumbing runs go,
how they connect and where and what
the pipe sizing should be.

Drawing this schematic is also a great
mental exercise: Quite simply, doing so
forces you to think through the overall lay-
out and the hydraulic principles at work.

FOOD FOR THOUGHT
Absolutely, these are painfully funda-

mental issues, and one might think that
designers, engineers and builders would

be way past these basics – and indeed,
many are. But there are many others who
do not take these five principles of hy-
draulic design into consideration when
they do their work. And frankly, some of
the worst offenders are among those
breaking new ground when it comes to
creativity and design inspiration.

My advice is simple: To make your
visual masterpieces into hydraulic ones
as well, take time to grace your installa-
tions with a circulation system worthy
of their good looks. When you do, you
can walk away knowing that the beau-
ty you’ve given your customer is much
more than skin deep! 
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Many commercial installations (such
as this one) are set up with the aid of
a detailed plumbing plan that’s part
of the project from the outset rather
than an afterthought on the equip-
ment pad. This sort of precision
impresses owners — and de- lights
maintenance crews.
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Pneumatically applied con-

crete – better known to all the

world as ‘shotcrete’ or ‘gunite’

– is so pervasive in watershape

construction and so structural-

ly dependable in most cases

that a great many builders for-

get one of the primary steps in

its application:  proper curing.

The result, says consultant Curt

Straub, is a rash of hairline

cracking in plaster surfaces that

might easily be avoided.

By Curt Straub
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s a former shotcrete builder myself, I be-
lieve you can’t find a better method of
building a pool, spa, pond or waterfea-
ture of any type than by using pneu-
matically placed concrete, or “shot-
crete.” The method and the material
offer the designer and builder great
and often incredible design flexibil-
ity, and the resulting watershapes
will last several lifetimes.

Given that the vast majority of watershapers around the
world depend on shotcrete as their primary construction ma-
terial, it only makes sense that we should know as much as pos-
sible about putting this amazing product to its best possible
use. Unfortunately, however, that’s not always the case.

There’s little argument that the process of shotcrete con-
struction is laborious and demanding, that it requires a major
logistical and physical effort and that fairly precise timing is
necessary. For all the focus it takes to apply it and shape it just
so, however, I have observed a couple of critical steps many
builders overlook in the press of getting the job done – the
most important of them being the proper curing of the con-
crete shell.

NO EXCUSES
The contractor is the expert – the owner’s hired gun, as it

were. As the professional called in to do the work, he or she
is wholly responsible for the installation of a quality product,
meaning the builder is responsible for properly completing
each and every step of the construction process – and that
includes curing the shell.

If everyone were doing just what they’re supposed to, we’d
never hear the statement,“Shrinkage cracks occur naturally;
that’s just what concrete does.” But we do hear it, time and time
again.

The simple fact is that if you don’t cure the shell,moisture ex-
its the concrete too quickly, making the material lose mass and
shrink. The result is unsightly cracks in the plaster finish, and
this is not “just something that concrete does.” It is, in fact, en-
tirely the result of skipping a key step in the application process.
And the sad thing is that curing involves nothing more than
keeping the shell moist for a few days. That’s all there is to it.

As you can probably tell, this is a pet peeve of mine. I’ve said
over and over that, as an industry, we need to step up and take
responsibility for what we do through our carelessness. It’s sim-
ply not good enough to blame shrinkage cracks on Mother
Nature. Nor is it sufficient to leave the curing process up to the
customer. Look at it this way: When highways and bridge decks
are being built, taxpayers don’t stay on site wetting down the
concrete. That task belongs to the contractor, not the owner.

Pool builders have exactly that same obligation in their per-
formance of construction tasks. And all it takes during hot
and dry periods of the year is wetting the surface. There are
other ways to do it, and there obviously are local climatic con-
ditions that come into play – including temperature, humid-
ity, winds and more – that may force you to adjust the process
a bit.

But we’re not talking about a great deal of technical sophis-
tication here. In fact, I’d say that all of this really just boils down
to plain old common sense: One way or another, you’ve got
to keep the freshly placed shotcrete wet!

KEEPING IT WET
Basically, “wetting” means keeping the concrete moist

enough so that the mix doesn’t set too quickly. In other
words, you’re trying to slow down the hydration and evap-
oration processes.

In essence, when the concrete sets (or dries), moisture ex-
its the mix and, as was mentioned above, the mass of the
concrete is reduced. When this happens too quickly, cracks

Much Ado About Something
The importance of curing is real.  In fact, the necessity for

taking all the time needed for effective curing has long been
recognized by people who study concrete in all its forms.  As
the Portland Cement Assoc-iation’s guidebook, Design and
Control of Concrete Mixtures, clearly states, “Since all the de-
sirable properties of concrete are improved by curing, the cur-
ing period should be as long as practical.”

Proper protection of freshly placed concrete must occur
during cold-weather shotcreting as well as hot-weather shot-
creting and is paramount to providing quality control and as-
surance.  The American Concrete Institute’s Specifi-cation for
Shotcrete (ACI 506.2-95) is clear on this point:  “Cure imme-
diately after finishing,” it says. 

Beyond that, the ACI offers additional guidance: 
� Cure shotcrete continuously by maintaining it in a moist

condition for seven days or until the specified strength is at-
tained or until succeeding shotcrete layers are placed. 
� Cure by one of the following methods:  ponding, con-

tinuous sprinkling or covering with impervious sheet materi-
al, moist canvas or burlap. 
� Natural curing shall be permitted if the ambient relative

humidity is maintained above 95 percent. 
– C.S.



form in the shell and likely will transfer
to the plaster surface you’ll apply later.

The simplest method for moisture cur-
ing is to set up oscillating sprinklers on
a tripod,aligned in such a way that water
is broadcast over the entire surface of the
shell. Another method is to place a
drip/weep hose around the full circum-
ference of the bond beam, then allow the
water to run down the walls.

(You can use a submersible pump with
either method. Once you have a reserve
water supply in the bowl of the shell, you
can recirculate and conserve the water
with ease.)

However you choose to dispense the
water, it’s absolutely imperative that the
entire surface receives water for a mini-
mum of three days, and preferably sev-
en days. This will achieve complete hy-
dration and dramatically reduce any
drying shrinkage.

And if you’ve forgotten what drying
shrinkage looks like, take a look at the
larger masses of concrete in shells, par-
ticularly around steps and benches.
Because there’s more concrete in these ar-
eas, the effects of improper curing are seen
there to a greater degree, hence the com-
mon problem of shrinkage cracks around
steps.

The ideal time to start moisture curing
and avoid shrinkage cracks is as soon pos-
sible after shooting and finishing. Your
timing here is definitely important, but
you don’t have to be over-zealous about
this and dilute the shotcrete at the surface
of the shell. Basically, you want to slow
the hydration/drying process to allow the
concrete to achieve its greatest strength.
Your purpose is keeping the concrete
damp, not flooding the shell.

HOT AND COLD
In some cases, shrinkage cracking is less

a product of skipping the curing step than
it is of trying to apply shotcrete under ad-
verse conditions – that is, conditions hos-
tile to proper curing.

To be sure, placing a shell in weather
that is either too hot or too cold will have
effects similar to those you see when you
ignore curing altogether. Fortunately, re-
searchers at the American Concrete
Institute offer advice on these issues.
� Hot weather shotcreting: Do not ap-

ply shotcrete when the material tempera-
ture is above 90 degrees Fahrenheit for wet
mix shotcrete or 100 degrees for the dry mix
often referred to as gunite. (See the side-
bar on this page to learn more about the
terms “shotcrete”and “gunite.”)  It’s im-
portant to note that ACI is referring here to
material temperature rather than ambient
temperature. Fortunately, it’s somewhat
easier to control the temperature of the con-
crete than it is to master the weather.
� Cold weather shotcreting: Shooting

may proceed when ambient temperature
is 40 degrees Fahrenheit and rising,or 50
degrees and rising for latex-modified
shotcrete. Shooting should not proceed,
says ACI, when ambient temperature is
40 degrees and falling.
� Material temperature: At time of ap-

plication, the material temperature of the
shotcrete should not be less than 50 de-
grees or more than 90 degrees. And un-
der no circumstances, says ACI, should
shotcrete be applied to frozen surfaces.
� Protective measures: There are many

methods of protecting the shell after it has
been shot during cold weather. One of
the simplest and most effective, accord-
ing to ACI, is placing a heater in the deep
end then covering the pool with a vinyl
air structure. (Sheet vinyl and lumber
also work well in fabricating an enclosure
that will maintain air temperatures in the
desired 50 to 70 degree range.)  

ACI advises that you should expect to
lose moisture during this process and that
you should anticipate dampening the sur-
face even though the humidity in any en-
closure may increase. The enclosure must
also be properly ventilated,depending on
the type of fuel used by the heater.
Exposing freshly placed shotcrete to ex-
haust gases, for example,may cause dust-
ing as a result of rapid carbonation.
Under such circumstances, it may be ben-
eficial to pressure wash the surface prior
to applying a finish.

WE BUILD TO LAST
Most of the concrete pools I evaluate

in my consulting business will probably
outlast us all. But I have also seen pools
in which the concrete was abused after
application. It simply amazes me to think
about all the effort that goes into exca-
vating,forming,placing the steel, installing

the plumbing, doing the electrical work
and shooting the shell – and then to see
that the builder has cut a corner or two
and exposed the shell to conditions that
will do it harm.

Along the way,it also exposes the builder
to the possibility of expensive litigation.

As covered here, this failure on the part
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In Concrete
Terms

I’ve heard many explanations
about the differences between shot-
crete and gunite, the latter being a
term that’s commonly been used in
the pool industry for the better part
of the 20th Century.  

Unfortunately, most of the defin-
itions offered up in the pool industry
are wrong, at least according to the
American Concrete Institute.
Paraphrasing a bit, here’s the way the
ACI breaks it all down:

•  Shotcrete is the term used to de-
scribe all forms of  “pneumatically
placed concrete.”  In other words, it’s
all shotcrete, no matter whether the
water is mixed with the concrete at
the nozzle or if it comes out as a wet
mix.  The two methods are appropri-
ately known as the “dry-mix method”
and the “wet-mix method.” 

•  Gunite, perhaps the most famil-
iar term used to describe pneumati-
cally placed concrete, has no official
meaning in ACI documentation.  The
term first emerged as a trade name
coined in the 1930s by the Allentown
Gun Company of Allentown, Pa.  It
was used to describe the company’s
proprietary method for applying pneu-
matically placed concrete.  

One of the first applications of
“Gunite” was in repairing airstrips
damaged in battle during World War
II.  As time passed and Allentown
Gun’s method became popular for
placing swimming pool shells, the
term caught on as a generic name for
the process of applying a material that
is more properly called shotcrete. 

– C.S.

Continued on page 46
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Shaping



WATERsHAPES � APRIL 1999 349

When I talk with prospective customers about hillside
installations, more often than not I’ll find myself saying
“A good foundation deserves a great pool”at some point
during our conversations.

In fact, I view all of my pools as works of art, whether
they’re installed on a hillside or on flat land. The design
can be a simple rectangle (which in my opinion are some
of the most beautiful pools built) or an elaborate ocean-
scape with all sorts of bells and whistles. Regardless of
location, style or complexity, I build my pools with first-
rate foundations engineered for the specific soil condi-
tions, and I give my clients the best pool I possibly can.

As I explained in the first part of this series (see
“Integrity Below Grade” in the February 1999 issue),
on this project we set up a massive substructure while re-
placing a pool that had failed because of severe soil in-
stability. In this article, we’ll cover what was involved in
forming, caging, plumbing and guniting with the same
sort of above-standard construction principles we ap-
plied to the substructure of piles and grade beams.

Some might question whether this sort of high-end,up-
graded construction is necessarily the way to go. I’d argue
that it is,on both practical and philosophical terms: I want
my installations to look good when I’m done, and I also
want them to last for decades, perhaps even centuries to
come. This is the only way I feel comfortable doing things,
so that’s the only way I do them,each and every time I put
my stamp on a pool, spa or waterfeature.

Why spend tens of thousands of dollars for a free-

way-strong substructure if you’re not going to put a

beautifully designed and well-constructed pool on top

of all that stabilizing steel and concrete?  In this sec-

ond article detailing the evolution of a spectacular in-

stallation on a fragile hillside,builder/designer David

Tisherman describes what it takes to craft a shell wor-

thy of so spectacular a setting.

Before we began setting up forms for the shell, we backfilled
around and between the grade beams knowing that the soil would
act as no more than a form for the gunite we’d eventually apply. In
fact, the soil has no structural bearing at all: Everything above
will be anchored and supported solely by the beams and piles.

In forming, we use only two-by-fours in setting the dimensions,
with kickers every 24 inches to keep the forms from moving. Sticking
with our principles of high-grade construction, we use no one-by-
threes or bender board in our forms; they are simply too flexible
to ensure our tight tolerances.

This is a critical construction step: To me, in fact, the second
biggest error people consistently make in building pools is failing
to adhere to proper dimensions and geometry in laying out pools.
(The biggest, by the way, is failing to understand a site’s soil con-
ditions.)  As a result of accepting “close enough”as a standard, ra-
diuses are wrong, shells are out of square – and these mistakes
are only amplified when the forms swell, contort and move as the
other construction phases continue.

We focus on complete precision, strength and stability at this stage:
We know that the forms determine the actual dimensions of the ves-
sel – that is, the thickness and positioning of the walls and beams –
so we work to tolerances of just plus or minus 1/16th of an inch. Once
the framework is up, we line it entirely with tempered Masonite, which
makes stripping the forms easy.

Forms

By David Tisherman

Setting the

Perfection
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We formed the spa using plywood we’d cut

into two radiuses to ensure the exact dimen-

sions. And because we knew we’d be work-

ing with a precast coping that had to align per-

fectly on both the inside and outside edges,

we tightened our tolerances for the spa-wall

dimensions to plus or minus 1/32nd of an inch.

What you see here is a 10-1/2-foot diam-

eter that is absolutely dead on. You also can

see the tempered Masonite we use for ease

of stripping.

Along with the substructure for the pool and

spa, we also set up a cantilevered extension

of the grade-beam system between the spa

and the house to support a structural deck. As

with the grade beams for the rest of the pro-

ject, these were poured in place with (mini-

mum) 3,000-psi concrete.

We used this approach at our engineer’s

recommendation to avoid any problems relat-

ed to a hinging effect or any ground movement.

As a result, the deck sits over its own pile and

grade beams cantilevered to the substructure

for the pool and spa – and we have no con-

cern at all about cracks in this critical portion

of the overall installation.

The pool, spa and structural deck are in turn

isolated from surrounding deckwork by ex-

pansion joints that will allow the deck to move

(if it moves at all!) independent of the pool, thus

preventing any cracking of the pool. And we

leave nothing to chance: The location of all the

joints was carefully planned in consultation with

our engineer long before we started building

the deck.

Shaping the Spa

Laying the Structural Deck
5500
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With the pool formed and the steel in place, we moved

on to plumbing. Everything is schedule 80, both white and

gray, to a maximum of 2-1/2 inches. All the fittings are sched-

ule 80 as well (A). I insist on this upgraded piping to gain

the advantages of schedule 80’s superior strength and dura-

bility compared to the usual schedule 40 piping used in

most pools. It raises costs considerably (as much as four

to five times), but I believe what you gain in reliability over

the life of the pool makes it worth every penny.

There are five return lines, a separate pump system for

the water effects in the spa and a separate system for the

vanishing edge. We installed split main drains to avoid any

chance of suction entrapment. We also set up three hy-

drostatic relief valves in the pool. Given the weight of the

shell, popping is unlikely – but I never take chances.

A lot of that weight is inside the shell, where we tied near-

ly nine tons of steel, including a double mat of #5 steel re-

bar in the floor (B). The verticals are all #5s with #3s at

three inches on center. Note the six-bar bond beam: I al-

ways treat walls as though they were to be free-standing

and therefore must withstand lateral pressure of 87 psi. I’ve

seen pools built with three bars in the beam and others with

four, but I go for strength and rigidity in the face of expan-

sive soils and won’t compromise inside my bond beams.

All walls are 12 inches thick rather than the standard 6

inches, and the floor is 10 inches thick. Just for the pool,

we shot approximately 140 tons of 3,000 psi gunite (C).

Within the Walls
and Floors

A

B

C

Stepwise Certainty
A brief note on steps:
Many pool contractors use rebound or overspray

to form the steps; after all, they aren’t a structural part
of the pool in most installations – and I figure this saves
between $200 and $1,000 on most jobs.

By contrast, we build the steps so that they are a
structural part of the pool: All of the rebound is re-
moved, the steps are formed with steel and shot un-
der pressure, just like the rest of the shell. It’s anoth-
er step I take to build the best pool I possibly can.

– D.T.
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With the major structural compo-

nents of the pool in place, we began

working on many of the finish elements

including the decks, the tile and rock

on the vanishing edge – not to men-

tion the tile in the spa and the barbe-

cue area.

The decks are Jerusalem stone, a

type of limestone;each piece has been

tumbled to soften the edges, which

adds considerably to the cost but which

also enhances the warm appearance

of the decking.The upper edge of the

pool is finished with a precast, dry-cast

coping, while the spa will be lined with

1-inch-square glass tiles and its ra-

diuses tiled with glass quarter rounds.

As mentioned previously, only part of the project’s deckwork is
structural. That meant we had to isolate much of the deckwork from
the pool/spa structure – something we accomplished by setting foam
in the narrow boundary area.

Once the deck sections were poured, we removed the foam, filled the
void with mastic, then covered it before it dried with a silica sand that
matched the grout used with the tile. That way, you can’t see transi-
tions. And because the deck was all laid out in the plans, we could pour
in individual sections, confident that the expansion joints were right where
they needed to be.

The deck itself is built for strength, complete with #3 rebar installed
12 inches on center in both directions. We also used a 6x6-10x10
welded wire fabric (wire mesh) that we tied to the top of the rebar. We
then set small blocks beneath the rebar and wire fabric in order to
raise it up a couple inches so that the reinforcing steel would be in
the center of the concrete when it was poured. We then set foot-
ings around the entire deck perimeters to keep dirt from moving from
beneath the deck, knowing that such movement could create voids
and cause structural problems.

Building a deck this way adds considerably to the cost – as much
as $1 or $1.50 or more per square foot – but the advantages in terms
of strength and durability through years of trouble-free performance
generally lead my customers to make the investment.

Isolating the Decking

Working on Surfaces
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The vanishing edge in this

installation serves two dis-

tinct aesthetic functions.

From the house (A), all you’ll

see is water falling over the

edge, cutting a clean visual

line at the water’s surface.

This is the classic vanishing-

edge detail that has become so popular in the past ten years or so.

By contrast, downslope from the pool, you’ll see a beautiful water-

fall flowing into a freeform reservoir (B).

There’s a great detail here where tile meets stone: The glass tile beau-

tifully reflects light under all sorts of conditions and in all sorts of ways and

also provides a visual transition frown the dark plaster to the more rustic

stones that cap the reservoir for the vanishing edge.

We also cut notches on the undersides of the stones we selected so

they’d straddle the wall (C). This put the inside edge of the rockwork be-

low the waterline, adding to the natural appearance of this free-form wa-

terfeature. And all of this rustic splendor will be visible from a pathway that

eventually will lead down past the pool to another small deck.

A

B

C

Continued from page 52

Continued on page 56

Vanishing Edge as
Waterfeature







One of the most arresting visual
features of this project is the notched
dam wall. We cut 21 notches in all,
each lined with glass tile to create
streams as the water cascades into
the pool below.

The notches then will be solidly
covered with the same precast, dry-
cast coping stones used around the
rest of the perimeter. We also in-
stalled a 3-inch tile detail between
the water line and the rear of the

coping on the inside of the spa, cre-
ating a smooth ledge between the
bather and the coping. This is a de-
tail I use often for the comfort of
those sitting in the spa.

From inside the spa, the holes
feeding the notches are located
below the waterline, giving a mo-
mentary sense of wonder at
where the spouts originate. Of all
the special touches we’ve added
to this pool spa complex, this is

perhaps my favorite. I can only
imagine how much satisfaction
my customer will find in sharing
this visual and auditory pleasure
with his or her family and friends.

Next:  all the finish details for
this project, from installation of
the tile and coping to setting up
the equipment pad and complet-
ing the decking, barbecue and
fountain.
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Spa Notches





IF YOU LIKE 
WHAT YOU’VE SEEN 

IN THE
FIRST ISSUES OF

WHY NOT SHARE ALL 
OF ITS BENEFITS

WITH A COLLEAGUE?

Just reproduce the form below and pass it along to a favorite landscape designer, architect,
engineer, plasterer, electrical contractor, pool builder, deck specialist or other contractor who

will make good use of WaterShapes’ unique mix of construction-related information.

It may just be the best thing you’ve ever done for a fellow watershaper!

A Which of the following best
describes the PRIMARY

type of work you do? Check ONE
ONLY!

Recreational Water
Designer/engineer/builder/subcon-
tractor of:
A �� Residential pools/spas
B �� Commercial pools/spas
C �� Institutional pools/spas
D �� A selection of the above

Ornamental Water
Designer/engineer/builder/subcon-
tractor of:
E �� Ponds/biological systems
F �� Fountains
G �� Waterfalls/cascades
H �� Streambeds/water courses
I �� Other custom waterfeatures
J �� A selection of the above
Other
K �� Distributor
L �� Manufacturer

M�� Manufacturer’s Rep
N �� Other_____________

B I use, recommend, approve or
purchase the following: Check

ALL that apply.

A �� Filters, pumps, motors
B �� Heaters (fossil fuel, solar)
C �� Valves, fittings, plumbing 
D �� Cleaning systems
E �� Chemical treatments

F �� Lighting systems
G �� Control systems
H �� Covers, enclosures
I �� Landscape materials
J �� Aquatic flora, fauna
K �� Construction, excavating equip-
ment
L �� Interior finishes
M�� Decking
O �� Other_____________

Signature (required) _____________________________________  Date ________________

Name (print)______________________________________  Title _____________________

Company name _____________________________________________________________

Address ___________________________________________________________________

City ______________________________________ State ________ ZIP ________________

Phone ________________________________ Fax _________________________________

Please fax signed, completed forms to (978) 663-9570 
or mail them to WaterShapes, P.O. Box 1216, Lowell, MA  01853-9930 

Yes!  Sign me up for a free subscription to WaterShapes!  I understand there is no charge
for this magazine as long as I qualify as a reader. � No.
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OTTERBINE BAREBO’s Giant Fountain line
is designed for both landscape and architectur-
al surroundings,providing dramatic effects
that can reach spray heights of up to 90 ft. Due
to the large pump/motor combinations in the
Giant Fountain, significant volumes of water
are moved,creating some aeration and mixing

side-benefits. The unit is mounted on a mobile frame with four
polyurethane wheels affixed to the bottom for ease of installation,

ending the need for cranes and hoists. The stainless steel frame is corrosion
resistant in all types of water, and the fountain itself is supported by a high-
density polyethylene float that allows for ease of adjustment while minimizing
float visibility. The fountains are available in 7-1/2,10,15 and 25 hp models
with 100 ft.of cable and a power-control center. Optional high-voltage light
sets allow you to enhance the appearance of your fountain. Otterbine
Barebo Inc.,Emmaus,PA.

AQUASCAPE DESIGNS’
“Professional Pond Kits”
catalog features 24 full-
color pages of pond kits,
including components,
bacteria/algae control,
mechanical and biological
filters, pumps, liners and
underlayment, plumbing,
installation tools and
more. Also included in
the catalog is an estimating sheet for
waterfeature construction projects.
Aquascape Designs Inc., Batavia, IL.

MORTEX MFG. CO. offers its fourth edition catalog, a
four-color, 72-page booklet detailing products for pool
builders, including tools and accessories; repair kits; Protect-
A-Deck; commercial cleaners; cantilever deck forms such as
the Keystone, Poly, French Curve, Commercial and Key-Lock
forms; aluminum Key-lock liner forms; designer forms and
more. Also included in the catalog is a listing of Mortex
marketing aids, from brochures to product samples.
Mortex Mfg. Co., Tucson, AZ.

INTERMATIC’s safety transformers and control panels are
now also available in stainless-steel housings. The trans-
formers are made using a unique, two-bobbin process with
a safety shield between the two windings. Features include
choice of enclosures, removable covers for easy installation,
eight combination knockouts, field-interchangeable wiring
compartments, auto reset overload protection and more.
Intermatic Inc., Spring Grove, IL.
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OF INTERESTOF INTEREST

FAR-TEC introduces PolarPool, a water-cooling
system designed specifically to lower the water
temperature of pools for a more refreshing swim-
ming environment. Similar to home central air-
conditioning systems, PolarPool is automatically
regulated to meet individual temperature prefer-
ences in particular environments. The system
was created to work efficiently alone or in con-
junction with a pool heater to maintain a con-
stant swimming pool temperature. Far-Tec Inc.,
Blissfield, MI.

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

Circle 100 on Reader Service Card

S.R. SMITH’s “Peace of Mind
Protection Program” protects
you in two ways: by promoting
safety and by protecting you with up
to $1 million of product-liability in-
surance coverage when you send the
forms to register its diving boards or
slides. The forms for this program
were included with each diving board
and slide that was shipped beginning in
February 1999. S.R. Smith Inc.,
Canby, OR.

PROGRAM HELPS PROTECT AGAINST LIABILITY

LARGE FOUNTAIN NOW AVAILABLE CATALOG HIGHLIGHTS

VARIETY OF POND KITS

DETAILS ON POOL-BUILDING PRODUCTS

NEW SYSTEM LOWERS

POOL WATER TEMPERATURE

Circle 103 on Reader Service Card

Circle 104 on Reader Service Card

Circle 105 on Reader Service Card

Circle 101 on Reader Service Card

Circle 102 on Reader Service Card

TRANSFORMERS AND
CONTROL PANELS AVAILABLE













ou don’t have to be a football expert to sit in

the stands on a nice fall day and watch the lo-

cals bash the visitors. But to get the most from

the festivities, it helps to know the difference between a

two-point conversion and an on-side kick. Being able to

converse with your seatmates about the nickel defense and

the single-wing offense surging back and forth before your

eyes makes it even better. The jargon isn’t just for the play-

ers and sportscasters.

Electricity is a bit like that. Most of us are users, and most
of us know some of the jargon despite the fact we don’t work
at a power plant. We know that we have 12-volt batteries in
our cars and that the porch light takes a 60-watt light bulb.
And for many folks, that’s enough.

I believe, however, that those of us who work with things
electric on a larger scale can benefit from knowing a little
more. And I find that many people gain a better under-
standing of even the most technical concepts when they are
given some background information on the bits and pieces
– the jargon that makes it all happen.

NAME GAMES
Four of the biggest bits and pieces in electricity are volt,

ampere,ohm and  watt. Take a moment and just look at those
four words: If they weren’t familiar to us on some level, they
might appear to be made up. Play words. In fact, each is de-
rived from the name of a person – and it’s quite a group:
� Count Alessandro Guiseppe Antonio Anastasio Volta

(1745-1827). An Italian physicist, he’s famous for his work
with static electricity and various means of storing electric
charges. Along the way, he invented the battery.
� Andre Marie Ampere (1775-1836). A French physicist

and mathematician, he was known primarily for his contri-
butions to electrodynamics and his research into the relation-
ship between electricity and magnetism. He formulated the
basic law of electromagnetism,commonly called Ampere’s Law.

� Georg Simon Ohm (1787-1854). A German physicist,
his studies of electric current led to the formulation of Ohm’s
Law, which defines the mathematical relationships between
the various elements of current flow.
� James Watt (1736-1819). A Scottish inventor, he had

absolutely nothing to do with electricity. He was, howev-
er, a mechanical genius responsible for improving the steam
engines of his time and had a significant role in the in-
dustrialization of the world.

Over the years, various scientific and government com-
mittees have honored these men by assigning their names to
units of measurement. In the United States, we use two ma-
jor systems of measurement,side by side: the U.S.Customary
System,which is based upon the British Imperial System; and
the International System of Units, referred to as “SI,”from the
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