
our adults were living year-
round in a two-story home on
Skaneateles Lake near Syracuse,

N.Y., with a 1950s orangeberg pipe
drainfield. Orangeberg piping is a 
papier-mâché material born of necessity
during World War II, when all iron
products went for the war effort.

An investigation by the Syracuse
Water Department (SWD) found that the
drainfield lay under the driveway and
that the weight of traffic had crushed
the piping. The homeowner had
replaced the 1,000-gallon concrete sep-
tic tank several years earlier, thinking
that would solve his sewage problems. 

“Here was another classic example
of using a Band-Aid to stop a hemor-
rhage,” says Eric Murdock, P.E., water
systems construction engineer with the
City of Syracuse. “We knew the 4-inch

laterals were no longer intact — the
material delaminates with time — and
the hydraulic loading was significant.”

Murdock designed a new onsite
system in which all components would
be placed between the house and fence
line in an area the size of a narrow alley.
The secondary treatment unit com-
bined aerobic biofiltration with a trick-
ling filter to remove carbonaceous and
nitrogenous pollution.

The system became part of the
Skaneateles Lake Demonstration Project
of which Murdock is manager. The pilot
project is being used to prove alternative
treatment technologies for homes around
Skaneateles Lake, which is the primary
source of drinking water for the city.

Site conditions
The home is on a 60- by 120-foot

lot (0.15 acres) on the east side of the
lake in a low, flat area five miles south
of Skaneateles. Soils are silty gravel,
unusual for the lake watershed, with a
percolation rate of less than 30 min-
utes per inch. A creek runs nearby. The
standard system for this area is a septic
tank and leachfield.

System components
Murdock designed the system to

handle 440 gpd. Its major components
are:

• Traffic-rated 1,500-gallon con-
crete, two-compartment septic
tank with a steel frame, steel
grates for the access ports, and an
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30 minutes per inch.

Type of system: Textile-peat filter with control panel, Premier Tech
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8-inch thick lid. It can handle the
weight of a loaded tractor-trailer.
All tanks were manufactured by
Sunnycrest Concrete, Auburn, N.Y.

• 1,000-gallon precast concrete
dosing chamber (owner’s recycled
septic tank).

• 1,000-gallon precast concrete hold-
ing vessel for the treatment unit.

• Textile-peat filter (five rolls) with
control panel from Premier Tech

Environment, Riviere-du-Loup,
Quebec, Canada.

• 30-gallon plastic pump station.
• Two 0.4-hp effluent pumps from

Goulds Pumps, Seneca Falls, N.Y.
• 160 feet of traffic-rated 12-inch

perforated N-12 stormwater pipes
from Advanced Drainage Systems,
Hilliard, Ohio. The drainfield
footprint is 25 by 60 feet.

• Three 1-inch diameter ground-
water monitoring wells.

System operation
Sewage gravity-flows into the septic

tank, then into the dosing chamber. A
duplex control panel time-doses the
treatment unit every nine minutes,
spraying wastewater from nozzles onto
the top of peat and textile layers rolled
around 2-inch-diameter tubes. 

Filtration provides physical treat-
ment, and attached growth provides
biological treatment. As the liquid 
percolates through the rolls, the
microorganisms living on them extract
the soluble organics. An outlet at the
bottom of the treatment tank gravity-
drains the water through a 4-inch PVC
pipe to a second pump station.

Liquid in that pump station is
demand-dosed through a pressure-flow
divider that splits the flow three ways.
One line returns to the first compart-
ment of the septic tank, the second
goes to the second compartment, and
the third goes to a distribution box
leading to final dispersal. 

“Because water is delivered on a
time-dosed basis, the second pump,
although set to demand dose, follows
the time-dose cycling set by the first
pump,” says Murdock. The distribu-
tion box evenly disperses the effluent

into the absorption area beneath a
driveway. 

“It was gutsy using traffic-rated
stormwater pipe, because it isn’t
designed for onsite applications,” says
Murdock. “However, the treated waste-
water will not develop a biomat that
would otherwise slow filtration from

the 1/4-inch diameter perforations in
the piping.” He is unaware of any other
installations in New York that use
stormwater pipe in this manner.

Installation
Code issues had to be resolved

before installation could begin. One
regulation prohibits installing drain-
fields beneath driveways. Murdock 
presented evidence to the project’s

technical committee, comprised of
state and county health department
personnel, that the treated effluent had
BOD and TSS less than 20 mg/l and a
99 percent reduction of total coliform.
“It was a unique event when we
received permission to go ahead with
the design,” he says.

The second code requires a 10-foot
separation between system compo-
nents and the house. “The site was so
small that we had no choice,” says
Murdock. “The Health Department
allowed us to bury the watertight tank
containing the treatment process adja-
cent to the house because the home
had no basement. Since we were 
dealing with an existing septic system,
setbacks to the fence line weren’t an
issue. Any changes to the system now
were seen only as improvements.”

Once installation started, Murdock
realized that the original design would
not work. “We had no room to do any-
thing,” he says. The only solution was
to relocate the septic tank beneath the
driveway. That is why the expensive
traffic-rated tank became necessary.
The change extended the installation
schedule by one week. 

The work area was a 12-foot-wide
space between the house and a chain
link fence and trees. Installing the
tanks took several days because the
operator had to drive the excavator

“It was gutsy using traffic-rated
stormwater pipe because it isn’t
designed for onsite applications.
However, the treated wastewater
will not develop a biomat that
would otherwise slow filtration
from the 1/4-inch diameter 
perforations in the piping.”

Eric Murdock, P.E.
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straight in, scoop out a load, reverse in
slow motion, then swing the bucket
into a waiting dump truck once he 
was onto the driveway. “Other than
that, everything went smoothly,” says
Murdock.

They excavated and removed the
orangeberg drainfield, using the same
area for the stone and trench assembly.
The homeowner signed an agreement
that he would never pave the driveway. 
Groundwater monitoring wells were
installed to evaluate the effectiveness of
the soil surrounding the dispersal area
in removing coliform and nutrients.
One well is up-grade from the drain-
field, and two are down-grade.

“If I could do it again, I’d use smaller
diameter piping,” says Murdock. “I didn’t
want any problems with the drainfield

under the driveway, so erred on the
side of caution.” Seven other engineers
peer-reviewed the design and agreed
with his choice of 12-inch piping.

Maintenance
Purchase of the system includes an

eight-year maintenance agreement
from Premiere Tech Environment.
Annual maintenance includes checking
float operation, cleaning the septic
tank effluent filter and spray nozzles,
and inspecting the textile-peat media
for deformation and degradation. The
five media rolls are scheduled to be
replaced every eight years. Their 
purchase initiates the next eight-year
maintenance cycle. ■

Filter.


