Intermittent Sand
Filters
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What is an intermittent sand

filter?

Sand filter systems have been used for
wastewater treatment in the U.S. since th
late 1800s. They are a viable alternative t
conventional methods when soil condition
are not conducive for proper treatment an
disposal of wastewater through percolativ
beds/trenches. Sand filters can be used i
sites that have shallow soil cover, inad-
equate permeability, high groundwater, and
limited land area.

An assessment conducted by the U.S|
Environmental Protection Agency of
intermittent sand filter (ISF) systems in

the sand filter, treatment is accomplished
through physical and chemical means, but
mainly by microorganisms attached to the
filter media. The treated wastewater is

collected in underdrains at the bottom of the

sand filter and is then transported to a line f

further treatment or disposal. (See Figure 1.

ISFs are designed such that the pre-

treated wastewater passes through the sand

filter bed once.

Common Types of ISFs

Gravity Discharge ISFs
One variety of buried ISFs, the gravity
discharge ISF, is usually located on a hills
with the long axis

perpendicular to the
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Figure 1: Typica

This fact sheet was developed b
Clement Solomon, Peter Casey|
Colleen Mackne, and Andrew Lake

©1998 by the National Small
Flows Clearinghouse

WWFSGN104

Environmental Technology Initiative

Source: Orenco Systems, Inc., Sutherlin, Oregon (1998), used with permission

npy
I

flows out by gravity,
the bottom of the
sand filter must be
several feet higher
than the drainfield
area. To achieve that
difference in eleva-
tions, a sand filter
may be constructed
partially above
ground.

Pumped Discharge ISFs
Another type of buried sand filter, the

) pumped discharge sand filter, is usually sitec
rece.ntly, sanq _f'l,ter systems have been on level ground, but its location in relation to
serving subdivisions, mobile .h_ome parks, the drainfield is not critical since a pump
rural schools, small communities, and other located within the sand filter bed allows
generators of small wastewater flows.

Air coil (if used)

To drainfield or
pump vault

/ 30 Mil /

PVC liner

4 in slotted PVC
underdrain pipe

I Cross Section of an Intermittent Sand Filter

1985 revealed that sand filters are a low-
cost, mechanically simple alternative. Mor

effluent to be pumped to a drainfield at any

_InlSFs, dwastewatet; 'Z a[prlle?jm hey 0cation or elevation. Discharge piping goes
intermittent doses to a bed of sand or othe over—not through—the sand filter liner, so tk

sqltable media. Thg wastevyater first receives integrity of the liner is protected.
primary treatment in a septic tank or an
aerobic treatment unit, and then is pumped  Botfomless ISFs

from a screened vault in the septic tank or | . A third typg of buried sand fllt_er has nd
impermeable liner and does not discharge

separate dosing tank to the sand bed wherg it drainfield. b her directl h i
is evenly distributed over the top of the sand & drainfield, but rather directly to the sol
filter bed. As the wastewater passes throu

h below the sand.
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A General Overview




What are the advantages and disadvantages Pumps and controls should be checked every 3 months| and
of using ISFs? the septic tank or aerobic unit should be checked for sludge|and

scum buildup and pumped as needed. Control panels with
. programmable timers and hour and event meters simplify
'Ptroubleshooting and diagnosis.

Advantages
 ISFs produce a high quality effluent that can be used for dr
irrigation or can be surface discharged after disinfection.

« Drainfields can be small and shallow. What is the cost of an ISF?

* ISFs have low energy requirements. The cost of ISFs depends on the labor, materials, site,

* ISFs are easily accessible for monitoring and do not require capacity of the system, and characteristics of the wastewater.
skilled personnel to operate. For a single-family home, the main construction costs, primarily

* No chemicals are required. for labor and materials, generally run from $7,000 to $10,000

« If sand is not feasible, other suitable media could be substi- where installers have experience with sand filters. Energy costs
tuted that may be found locally. mostly involve the pumping of wastewater onto the filter and

. _Constructlon costs for ISFs are moderately low, and the labokyn petween 3 and 6 cents per day. Consequently, the energy
is mostly manual. costs of sand filters are lower than most other small community

* The treatment capacity can be expanded through modular| processes except for lagoons.
design.

« ISFs can be installed to blend into the surrounding landscapddow do I stay informed about ISF technology?

» The soil cover prevents odors. For more information on ISFs or a list of other fact sheets,

Disadvantages contact the National Small Flows Clearinghouse (NSFC) at

« The land area required may be a limiting factor. West Virginia University, P.O. Box 6064, Morgantown, WV

+ Regular (but minimal) maintenance is required. 26506-6064. Phone: (800) 624-8301 or (304) 293-4191. Fax:

« Odor problems could result from open filter configurations | (304) 293-3161. World Wide Web sitettp://www.nsfc.wvu.edu
and may require buffer zones from inhabited areas. The NSFC provides free and low-cost informational

- If appropriate filter media are not available locally, costs | Services and products to help homeowners and small communi-
could be higher. ties address their wastewater needs. Also, information about

« Clogging of the filter media is possible. manufacturers, consultants, regulations, and facilities can be

« ISFs could be sensitive to extremely cold temperatures. | ©obtained from the NSFC's databases.

* ISFs may require an NPDES Permit when the effluent is
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Are ISFs easy to operate and maintain?

ISFs require annual maintenance, although the complexity
of maintenance is generally minimal. Buried sand filters used
for residential application can perform for an extended period
time.

The majority of operation and maintenance involves
monitoring the influent and effluent and checking the dosing
equipment periodically.

The mention of trade names or commercial products do
not constitute endorsement or recommendation for use
OPy the NSFC or U.S. EPA.
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