Even for a firm that specializes in
massive natural-stone watershapes,
this Pennsylvania project was one
for the record books. Working for an
enthusiastic client who demanded
beauty and visual drama on a truly
enormous scale, the staff at Glacier
Inc. stepped well beyond the usual
in renovating a 78-acre private lake
while creating a long, cascading
stone stream and waterfall – with a
grotto thrown in for good measure.
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Rocky
Top

By E.J. Biernesser,
Pete Biernesser
& Mike Raible

When you work on projects in which stone is commonly
measured in the thousands of tons and streams are frequently described in fractions of miles, you’re not easily
impressed by size. This job, however, was remarkably vast
– a project driven by creative passion and a client’s desire
to turn a singular vision into reality.
It’s the kind of opportunity that doesn’t come along every
day, and when it did, we knew we’d have to give it everything we had.
Our company, Glenshaw, Pa.-based Glacier Inc., is a design and construction firm specializing in large natural and
naturalistic bodies of water, and most of our work includes
creative rock formations intended to mimic nature.
Through most of the past two years, we’ve had the opportunity to work for a client with big plans for his hilltop
estate on the slope of Pennsylvania’s majestic Mount Davis.
His 2,700 acres of forest land once framed a natural 78acre lake well stocked with trophy rainbow and brook trout.
In 1998, however, this picturesque setting was ravaged by
a half-mile wide tornado that leveled his mountain retreat
and surrounding woodland in a matter of minutes. Our
mission: rehabilitate this now-barren landscape and lakefront to a level of beauty and functionality exceeding the
original.
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HEAVY DUTY: Our company operates quarries near
our headquarters and in Maryland and Northern
Pennsylvania, so we knew what we were getting into
in setting up a quarry on our client’s large estate. The
distinction here was that we had to cut and build our
own road from the outcroppings back to the construction site. Having the right equipment was essential – specifically, a 40-ton excavator for grappling
with the stones (A) and a 30-ton off-road truck for transferring materials to the job site (B).

B

WALKING ON WATER: Of
all the details in the project, this
was the toughest to execute.
Working lakeside with a 40-ton
excavator shifting around 10-ton
stones on a base of muck was no
picnic (C), but we took a careful,
considered, gradual approach
and slowly worked our way out
from the shore (D) to set up a halfsubmerged walkway (E) that,
now complete, is enough to
make any angler smile (F).

C
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LIVING LARGE
As we took our first two-and-a-halfhour drive to the site, we had no idea just
how devastated the property had been.
After several hours of site analysis that involved assessing the condition of the lake
and surveying the property, we concluded that the first step in the watershaping
aspect of the project would be restoring
the lakefront with massive amounts of
stone – both for bank stabilization and
aesthetics.
As luck would have it, we also discovered that we would be able to quarry all
of the stone we’d need right there on the
property.
The indigenous sandstone is of excellent quality and has a beautiful gray patina, and we had an advantage in the fact
that it is quite similar to stone we extract
from the quarry we own and operate near
our headquarters.
We knew well that getting at the stone
and moving it from remote locations on
nonexistent roads across rugged topography wouldn’t be easy. We also knew that,
given the amount of material we’d need,
quarrying on site would save hundreds of
thousand of dollars in shipping costs.
So our first steps involved cutting and
building a roadway to reach the outcroppings we’d selected for quarrying. Then
came setting up large staging areas for
processing the stone and transferring it
to trucks. Finally, we were ready to start

hauling stones through the rugged terrain to the lakefront.
Our design called for creating a 500foot stone shoreline and boat-dock area
in imitation of a northern glacial pool.
A 250-foot mountain stream was to cascade from a massive barn structure to
the rocky shoreline. And we would
round out the project by installing thousands of feet of stone pathways and naturalistic formations that would connect
the main house to the barn, boat-dock
and lakefront areas.
Our client is an avid sportsman with a
strong interest in fly-fishing, which inspired us to an interesting and exciting design twist: Leading into the lake,we set up
sequences of stones at various elevations
just above or just below water level that
extend 40 feet beyond the lakefront.
These (mostly submerged) stone pathways gave the project a character and level of difficulty unlike any watershape we
had ever tackled. The result is a set of
structures that enable the client literally
to walk on water to prime fishing spots –
but as we discovered, it was like moving
heaven and earth to pull off the effect.

WATER WALK
In planning the project, we knew we’d
need a steady supply of massive boulders
of varying shapes and sizes. To eliminate
potential headaches, we brought in two
huge pieces of equipment – one a 40-ton

E
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excavator for the roadwork, excavation
and staging, the other a 30-ton, off-road
truck for hauling – for the duration of the
project.
For six long months, we quarried the
native stone, pulling out some specimens
so large that a single piece filled the bed
of the 30-ton truck. In time, all these
stones were transferred to a series of staging areas we’d set up along the lakeshore
and stream path.
Our site work began with the toughest
and riskiest part of the entire project – the
“walk on water”stones. We all saw this as
a wonderful concept in discussion and
theory, but we were initially daunted by
the challenge of moving a large number
of 15-ton boulders into the middle of a
muck-bottomed lake.
We recognized quickly that we’d have
to claim this underwater turf foot by foot
and began by reaching out into the water
the full length of the excavator’s boom,
removing the muck and backfilling with
a base of crushed limestone. Then we
placed large boulders (with less desirable
appearances) on the limestone and carefully advanced the excavator across the
newly placed material – repeating the
process again and again while moving farther and farther into the lake.
This process of transferring rocks the
size of Volkswagens was treacherous, because the machine tracks were always
completely submerged in water muddied

F
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Point to Point
In addition to the extensive stonework installed for the lakefront and stream,
this project also involved construction of more than a half-mile of intricate
pathways connecting the main house to the boat house, barn and various
points by the shore and along the stream.
Our prime goal was to make these pathways so they would look like naturally occurring outcroppings rather than man-made walkways. We also
sought to create paths that would beckon the client and his guests to explore
the many views and hideaways found in the landscape.
As we selected and placed the stones, we always visualized walkways that
were wide enough to afford lots of personal space for pedestrians, but not
so boulevard-like that they would lose their intimacy. Achieving this balance
of scale required a great deal of stone-by-stone decision making guided mostly by feel and common sense.
The pathways we established also called for constructing a pair of bridges
over the cascading mountain stream. An upper crossing near the barn required a span of 11 feet – easily accomplished using a single three-ton slab
of sandstone. A lower bridge was somehwat more challenging, as it required
special quarrying of a (quite cumbersome) piece measuring 17 feet long, 7
feet wide and more than 30 inches thick.
Both bridges were set and fit to capture the geometric characteristics
and natural aesthetics of each stone while providing the necessary structural support.

– E.J.B., P.B. & M.R.
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by the removal of all the muck. The operator literally had to “feel”his way across the rocks using the boom
and bucket.
Once the subsurface work was complete, we began
selecting stones that would break or lie just below the
surface. We focused on dimensional tolerances, interlocking contours, walkable topsides and overall aesthetic appeal, then delicately fitted our choices into
place using the excavator and heavy-duty lifting chains.
All stones were carefully stacked, secured by weight
and their interlocking contours.
The mechanical end of this process was difficult,
but manageable. What really hit our crew hard was
the need to wade in the 58-degree water for hour after numbing hour!

ROCKY SHORELINE
With the northern-glacier-lake model in mind, we
next set to work on the shoreline and the boat-dock
area.
We’d already screened through the stone possibilities and had selected many that would be used in these
areas, but before we could begin with excavation or
placement,we had to make some basic decisions about
elevation of the new stone shoreline in relation to the
boat dock and the lake’s water level.
With considerable review and discussion, we deWATERsHAPES  FEBRUARY 2002

termined that by setting the stone material to rise five to seven feet out of the water, we would be able to achieve the desired visual effect while providing practical
protection from erosion.
Any greater elevation would have been
visually overwhelming, while any less
would compromise the client’s mandate
for massive, eye-catching stone structures.
After excavation, we began by setting
up a series of massive base stones, again
using those that were not so visually desirable – but large and flat enough to provide a good foundation for the tonnage
that they would be asked to support.
Once the base stones were placed, we
chose each subsequent stone by shape and
contour to create interesting cantilevers
for climbing and casting.
On the top layer, these “finish” stones
were generally in the 10-ton category –

Self-Reliance
Our firm specializes in massive products that involve natural stone, but this one
was enormous even for us. Pete Biernesser developed the design, and we completed
the project, start to finish, with a five-man crew!
It’s an example of what can be accomplished by a small workforce through careful project management, planning, hard work and true dedication.
– E.J.B., P.B. & M.R.
eight to ten feet wide, 20 feet long and
measuring two- to three-feet thick. These
large, flat pieces enabled us to establish a
seemingly endless variety of perches,pathways and steps along the entire stretch of
watershaped shoreline. They also served
as foundations in certain places for triangular-shaped boulders we used as
“cheek walls”strategically placed adjacent
to stairs and defined pathways.

A MOUNTAIN STREAM
Far and away the most noteworthy
phase of the project (from our perspective, anyway) involved the construction
of a 250-foot-long mountain stream and
waterfall.
The stream was designed to send 500
gallons of water per minute through a
“glacial moraine” and then plunge it ten
feet into a stacked-stone grotto. Aside

LAKEFRONT VIEWS: Our client was intent on having a rock-lined, glacial lakefront in front of the main house (G). We
met the need by setting up a foundation of massive base stones atop which we set choice “finish stones” set up on multiple levels with interesting cantilevers – the whole serving as a waterfront walkway for our client and his guests (H).

H
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ON STREAM: The result looks
like a glacial byproduct (I), and
you can rest assured that the effort involved in making it look
that way was just as titanic. Set
up on a foundation of 200
yards of concrete, the spring-like
source of the water is placed in
the middle of the hillside, about
halfway between the main
house and the barn. It feeds the
stream at a rate of 500 gallons
per minute down to a waterfall
that cascades into the lake (J).
The process of “tuning” the
stones to make the right sounds
was a major part of the project
(K), as was setting up a grotto
that is now hidden behind the
waterfall and overlooks a rockbottom pool (L).

I

J

42

K

WATERsHAPES  FEBRUARY 2002

Stone Accents
Our client relied on us to take care of
the stonework and watershaping phases of the project, but he also called on
us to do a bit of basic landscaping, too.
He wanted particularly to rehabilitate
the grounds immediately surrounding
the main house. We were happy to
oblige with a low, stacked-stone wall
built into an existing wooden arcade set
off by a series of planting beds (left) and
other planting areas marked by sandstone centerpieces (right).

– E.J.B., P.B. & M. R.

from achieving a dramatic and natural
appearance, the client wanted enough
sound so that he could hear the splashing water through his bedroom window,
several hundred feet away.
Construction of the stream, waterfall
and grotto took six full months and ultimately consumed 125 cubic yards of concrete, 750 feet of 4-inch piping and 3,000
tons of sandstone – not to mention a
tremendous amount of patience, stamina and creativity on the part of our crew.
In order to achieve a natural appearance and generate the desired sound, we
adjusted the water depth in a series of
pools, channels and cascades. This en-

abled us to vary the appearance, control
the speed of the water flow and effectively “tune”the stream’s sound by adjusting
the size and position of the stones.
By the time we began the waterfall phase
of the project, we’d also decided to create
a unique swimming area with large stone
steps leading down into a pool and a rocky
grotto veiled by the main waterfall. The
bottom of this pool features enormous
one-to-three-ton, interlocking flat stones
fit so snugly that they offer an undulating,
easy-to-walk-on bottom free of lake muck.
Taken all together, this project captures
the imagination with its size, variety, and
massiveness – and kept us engaged

through its complexity and the huge construction and logistical challenges it offered. Although our firm specializes in
massive stone watershapes of a sort typically associated with large streams,ponds,
rivers and lakes, the scale and detail of this
project trumps all the others we have
completed so far.
At this point, the daily trials, tribulations and triumphs of the project have
given way to the finer nuances of the project: the dimple of a fat trout rising to
a June mayfly, the early morning dampness of an August fog, the smell of a
November campfire and crisply painted December sunsets. WS
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