APPLICATIONS IN ACTION
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By Dennis Hallahan

Onsite wastewater
treatment in the shallow

soil horizon

ARTICLE SUMMARY

Challenge: Onsite wastewater treatment
systems are gaining ground as the demand for
potable water grows. The ability to reuse the
water is key, and stringent standards must be met
to make it acceptable.

Solution: The upper soil horizon provides highly
advanced, efficient treatment to purify water
and replenish groundwater and aquifer supplies.
These systems perform well under a variety of
land conditions.

Conclusion: Shallow systems provide many
benefits, both environmental and financial, and in
turn help decentralized systems perform better.

A shallow 8-in. chamber is installed in low-permeability soils.
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s the demand for potable water begins to exceed available supply, onsite wastewater

treatment gains ground by returning water to the aquifer as close to its origin as

possible. These systems, when installed as an alternative ro sewers, reduce installation and

treatment costs for communities and individuals. Although land costs have fallen in many

areas, easy-to-develop land in urban and suburban metro areas is in short supply and sewer

hookups often are not readily available or cost effective.

An important benefit to onsite wastewater treatment
systems is the ability to design them to allow high-
water-usage facilities to treat the wastewater and reuse
it. This reuse can include toilet flushing, irrigation for
residential and commercial properties (e.g., golf courses
and farms) and firefighting. Stringent treatment stan-
dards must be met to make reclaimed sanitary waste-
water acceptable to regulatory agencies and the gen-
eral public—a catalyst for the further development of
advanced wastewater technology.

Less-Than-ldeal Conditions

Homeowners, builders and developers searching
for reasonable land need wastewater treatment options
that perform well under a variety of often less-than-
ideal conditions. Providing substantive treatment
at varying depths is a challenge that the wastewa-
ter treatment industry is working hard to address. In
response, products and system designs that work well
in the shallow horizon, when groundwater levels are
an issue or where poor soils have emerged will come
to the forefront. Because treatment at shallow depths
can be more effective than deeper systems, shallow-
system designs now are playing a major role in the
mandated repair or replacement of underperforming,
nonperforming or outdated systems.

Utilizing the Upper Soil Horizon

If just the right amount of wastewater is delivered to
the soil at the right time, then the soil effectively pro-
vides treatment prior to effluent reaching surface water
or groundwater supplies. The key to this equation is
in the delivery. The soil can provide highly advanced,
efficient treatment to purify water that then allows

A shallow system installation with low-pressure pipe distribution.

it to resupply and replenish groundwater and aquifer
supplies. This perpetuates the hydrologic cycle.

Systems placed shallow in the soil horizon can sat-
isfy regulations by meeting minimum separation dis-
tances to groundwater or limiting layers such as bedrock
or hardpan. The higher placement of the system is a
benefit because the upper soil horizons contain a more
biologically active zone with a greater number of organ-
isms than in deeper soils. Being close to the atmosphere
is another system advantage, as this zone is more aero-
bic and oxygen is better diffused through the soil. This
enhances the quality of treatment.

Shallow systems also fall in the root zone, where
plants uptake water and nutrients. The uptake of
water and natural soil evaporation allows for evapo-
transpiration (ET) to occur. In many soil conditions
permeability is limited; ET is a critical factor because
it increases the capacity of the system while providing
better treatment by root uptake of nutrients.

Cost Efficiencies

There are also cost advantages to installing sys-
tems in the shallow soil horizon, including mini-
mized excavation costs, which result in overall system
cost efficiencies. This is due primarily to the abil-
ity to construct the systems with smaller, low-impact
tracked machinery instead of large excavating equip-
ment. In addition to cost savings, this minimizes
damage to the upper horizon soils.

Driplines for Irrigation & Reuse

Driplines deliver effluent into the biologically active
soil horizon. Because they are installed at these shallow
depths, the soil easily breaks down the effluent while
the plants, trees and grass use the effluent and the
nitrogen and phosphorus in it for nutrition. These two
elements are the key components of most plant fertil-
izers. In this scenario, the wastewater is reused as a sup-
plement to or replacement for any plant irrigation and
nutrition. Any remaining effluent is treated by the soil
and returned to the groundwater supply.

Plastic Chambers

Chambers are extremely effective in providing even
distribution of effluent to the soil, and recent low-profile
product innovations are making them a viable choice for
shallow systems. Chamber systems are easy to install and
are engineered for strength and performance. They offer
a great deal of design flexibility, and like driplines, they
do not require heavy equipment for installation. This
results in savings on labor, materials, time and costs.
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Polystyrene Aggregate Systems

These systems, also ideal for shallow applications,
improve drainfield performance by eliminating the
fines associated with crushed stone while also reduc-
ing compaction and embedment associated with stone.
The engineered geosynthetic aggregate modular design
provides extensive flexibility in system design and easy
installation with these systems. They are lightweight
and can be contoured around trees or on sloping sites.
Although it is used frequently in new system applica-
tions, this technology is ideal for system repairs.

Wrap-Up

Shallow systems have allowed the use of decentralized

systems to expand and perform better. Shallow systems
may not always be the correct design decision due to
limiting site conditions, but they can offer many benefits
to the homeowner, the contractor and the environment.
The location of the drainfield higher in the soil profile
can be both a better choice economically and a better
design environmentally. A

Dennis Hallahan, P.E., is technical director for
Infiltrator Systems Inc. Hallahan can be reached at
dhallahan@infiltratorsystems.net.

For more information, write in 1106 on this issue’s
Reader Service Card or visit www.wwdmag.com/
Im.cfm/wd041106.

A community drip system is installed within the open space,
allowing recreation, gatherings and events. (Photo courtesy of
American Mfg. Co.)
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Irtigation Pressure Ronster:
SJE-Rhombus® designs and builds reliable,
robust water/wastewater control panels
for a variety of applications, including: waste-
water lift stations, storm water lift stations,
pressure booster systems, irrigation, teleme-
try/SCADA, VFDs, PLCs, and more.

SJE-Rhombus offers a variety of constant
pressure control s to suit your specific
application needs, including:

1-888-DIAL-SJE (342-5753) N www.sjerhombus.com
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VFDC-4000 Controller, H20 Drive® VFD, SubCon® VFD,
WFDC-1300 Controliar

B SubCon® VFD for residential water well applications (1.53.0Hr)

W H20 Drive® VFD for advanced pressure control VFDs (50500 HP)

W VFDC-4000 Controller for 2, 3, or 4 pump control (1 VFD per pump)

W VFDC-1300 Controller for 1, 2, or 3 pump control (1 VFD + motor starers)

B VFDC-1300 Quick Ship Irrigation panel designed to ship in 48 hours!

SJE-Rhombus is a certified UL Listed panel manufacturer where these drives
and controllers can be customized to suit specific requirements.

SJE.Rhombus
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cavity pump.

your downtime

800-854-1879

TARBY...

a Step Above the Rest!

Tarby® has more than 30 years’
experience manufacturing high
quality replacement parts to fit

nearly any brand of progressing

Tarby replacement parts are
a step above other parts replicators.

* All parts constructed using high quality materials,
machined to precise tolerances and checked for perfect
fit and function every time

* Experienced customer service agents are available
to identify the correct replacement parts

* All parts are readily available to minimize

www.tarby.com
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DEWATERING MADE SIMPLE
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Parkline specializes in constructing superior
pump houses in the water and waste industry.
From fire pump buildings to water treatment
facility buildings, we make sure all of your
specifications are met and your expectations

exceeded. Contact us today for a detailed quote
or a specification CD.

800.786.4855
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These Units are Demgned to Dewater Sludge
from a Variety of Waste Streams Including:
Water and Wastewater Treatment Plants,
Septic Tanks, Car Washes, Industiral Sumps
or Lagoons, Grease Traps, Rendering Plants
and Food Processing Plants.

Grit & Screenings
ﬂawateling

Dewatering
Vac Truck Waste
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ElokTrent G
707 Lehman St.
Houston, TX 77018
800.762.9893
713.699.0152
fax: 713.699, 3054
sales@fluirﬂnd .com
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