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What is a recirculating sand
filter?
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Fact Sheet
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A General Overview

What are the advantages and disadvantages
of using RSFs?
Advantages

• RSFs provide a very good effluent quality with over 95%
removal of organic material and total suspended solids.
• The treatment capacity can be expanded through modular
design.
• RSFs are effective in applications with high levels of organic
content.
• RSFs are easily accessible for monitoring and do not require a
lot of skill to maintain.
• A significant reduction in the nitrogen level is achieved.
• If sand is not feasible, other suitable media could be substituted that may be found locally.
• No chemicals are required.
• Less land area is required (1/5 of the land area of a singlepass sand filter) for RSFs than for single-pass sand filters.
Disadvantages

• If appropriate media are not available locally, costs could be
higher.
• Weekly maintenance is required for the media, pumps, and
controls.
• Design must address extremely cold temperatures.

What determines the performance of an RSF?
The performance of an RSF depends on how biodegradable
the wastewater is, the design of the filter, and the environmental
conditions within the filter.
Other factors that affect the performance of RSFs are the
degree the wastewater was pretreated prior to going through the
sand filter, the size and depth of the media, the hydraulic
loading rate, and the method and frequency that the wastewater
is “dosed” over the filter bed.
Sand filters remove contaminants in wastewater through
physical, chemical, and biological processes. Although the
physical and chemical processes play an important role in the
removal of many particles, the biological processes play the
most important role since bacteria thrive in sand filters.

Are RSFs easy to operate and maintain?
RSFs require routine maintenance, although the complexity
of maintenance is generally minimal.
The surface of the sand bed should be kept weed free.
Pumps and controls should be checked periodically, and the
septic tank(s) should be checked for sludge and scum buildup
and pumped as needed. The recirculation pump will eventually
need to be replaced, and a duplicate recirculation pump should
be available for backup.

What is the cost of an RSF?
The cost of RSFs depends on the labor, materials, site,
capacity of the system, and characteristics of the wastewater.
Operating costs are low. For example, capital costs typically
range from $3 to $10 per treated gallon, and O&M for the RSF
serving the community of Elkton, Oregon, (135 septic tanks),
requires 25 to 30 hours per month and costs less than $5,000.
That includes $780 for electricity.
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One of the most significant factors that affects the cost of
sand filters is media cost. Therefore, using locally available
materials for the media is the most cost-effective option.
According to two RSF contractors/installers, the capital
costs (land not included) for an RSF with black beauty sand
media treating 5,000 gallons of wastewater per day (gpd) would
cost about $68,600, while an RSF treating 5,000 gpd and using
sand media would cost approximately $36,000. It should be
noted, however, that these are typical costs, and actual costs will
vary from site to site and among different designs.

How do I stay informed about RSF technology?
For more information on recirculating sand filters or a list
of other fact sheets, contact the National Small Flows Clearinghouse (NSFC) at West Virginia University, P.O. Box 6064,
Morgantown, WV 26506-6064. Phone: (800) 624-8301 or (304)
293-4191. Fax: (304) 293-3161. World Wide Web site: http://
www.nsfc.wvu.edu.
The NSFC provides free and low-cost informational
services and products to help homeowners and small communities address their wastewater needs. Also, information about
manufacturers, consultants, regulations, and facilities can be
obtained from the NSFC’s databases.
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