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Recirculating Sand Filters: An Alternative

to Conventional Sep

tic Systems

by Rich Piluk and Ed Peters, Sanitary Engineering, Anne Arundel County (MD) Health Department

any water quality problems have been as-
M sociated with residential septic systems,
mostly astheresult of poor siting or main-
tenance. However, even systems operating according
to design may discharge excessive pollutant |oads that
can impact nearby waterbodies (see article 123). In
coastal areas, thisis often particularly true with nitro-
gen. Asaresult, effortsto devel op systemswhich show
the potential for improved nitrogen removal potential
have been intensified. One residential system which
showspromiseisthesmall recirculating sandfilter, used
primarily in Anne Arundel County for the repair of
failing conventional systems (Figure1).

When used aone, sand filters nitrify septic tank
effluent, increasing ground and surfacewater mobiliza-
tion. Thisproblemcanberesolvedif thenitratesaresent
through an anaerobi c environment rich in organic mat-
ter. Under such circumstances, denitrifying bacteria
reduce nitrates to nitrogen gas, effectively reducing
threatstowater quality. Recirculatingsandfilters, which
alownitrified sandfilter effluenttomix withorganic-rich
septictank effluent, providethisneeded denitrification
service.

Traditional waterfront development has often oc-
curred onsmall lotswith high water tablesthat arenow
considered unsuitablefor conventional septic systems
and therefore conduciveto their failure. Recirculating
sandfilter systemscanbeextremely useful inmitigating
thisproblem; inaddition to having denitrifying ability,
the systems can be easily placed in areas with slowly
permeable soils, inadequate unsaturated soil buffer
zones, and/or insufficient room for a conventionally-
sized soil absorptionarea. Somehomeownerschooseto

plant trees and shrubs around the exposed structure or
use the wood top as a deck.

Typically, wastewater first enters a 1,500-gallon
two-compartment septic tank and then flowsto a500-
gallon pump chamber. With atwo-compartment septic
tank, the second compartment can be used asadenitri-
fication chamber for themixing of septicand sandfilter
effluents. Itisalso possibleto usethefirst compartment
of atwo-compartment septic tank or asingle compart-
ment septic tank for denitrification. Limited observa-
tions of these systems have had results similar to the
two-compartment design. Mixing and denitrification
could also beaccomplishedinthepump chamber ifitis
of sufficient size.

It isrecommended that a pump chamber of at |east
500gallonsbheusedto permittheuseof atimer. Holding
capacity inthepump chamber makesit possibletostore
wastewater surges and dose the sand filter in brief
intervals throughout the entire day. A low-level float
ensuresthat thepump doesnot rundry and ahigh-water
level dlarmisused to signal the homeowner that either
anabnormally highvolumeof water isheing pumped or
thereisapump problem.

The pump then sends treated effluent to the sand
filter (Figure2d). Thefilterisbuiltfor freeaccessandhas
only 45 ft2 of surface area when used to treat the
wastewater from asinglefamily home. A 2,000-gallon
center seamed concrete septic tank was selected asthe
sandfilter container becauseit wasreadily availableand
could be placed completely out of the ground when
necessary.
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Figure 1: Schematic of a Recirculating Sand Filter
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