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On-site disposal of residential wastewater is not permissible unlessadigjposal area restrictions, such as, sl
permeable soils, shallow permeable soils over a limiting layer, or permedbleisioinigh water tables, can be
overcome. One possible way of overcoming these problems is to construct an elevatedrptibalied called a
mound.

Mounds require more care than conventional systems in site selection, design, and mmsithistpartly is
because the soil and site characteristics are marginal, and contractmistateedess experienced with mound
construction technique$he proper location and soil preparation are essential for a properly functioning mound.

This publication describes the correct procedure for the installation of a mowwitiglithe final design approval
by the health department. It discusses the construction steps involved in preparingotiopaitg, placing the fill,
laying and covering the pressure distribution network, and installing the septic tank and pump.chamber

The publication also should aid you in applying the design information suggested by a Fast Agricultural
Communications Terminal System (FACTS) computer program entitted RWAEKEBO. This program is
available at Cooperative Extension Service offices to help you determine the typsitef ggptic system best
suited to a particular set of site and soil conditions. If a mound is recommended foregaiesirogram will
provide alternative layouts with dimensions that best fit the shape and size of thel disggnsBhe program also
will estimate the volume of sand, gravel, and soil required for construction and size tiiagoand piping needs
of the pressure distribution bed. The design recommendation must then be reviewed ana &lt¢nedattual
features of the site.

Constructing a Mound

To adequately treat wastewater, mounds should be as long and narrow as the site mardlesg®f flat or
sloping topography. A long, narrow slope will minimize the "mounding” of the groundwater table under the
absorption bed. Treatment is further enhanced by using a pressure distribution system ttyw@apfayng’'dose”)
the septic tank effluent over the mound bed several times per day.

Because of their higher cost, mounds are installed only on sites where conventionalaabsgspims are not

suitable. Since mounds usually are constructed on sites with very limiting soil anshsiitéoas, good
construction techniques are essential if a mound is to function properly and provide many tyealde-free
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operation. The following procedure should be considered when constructing a properly designet

A. Site Layout

Step 1:Select a site that sheds water. The long axis of the mound must be oriented pahnallebtadur of the
slope (i.e., along lines of equal elevation), not up and down the slope or on a slope where wastawatent
will converge (Figure 1). A contour or topographic map is needed to properly locate and orient the mound.

Figure 1. Proper orientation of mound system on a complex slope

GOOD LOCATION

AYOQID AREAS 1Ilil'HEE SURFACE FLOWS CONVERGE.

Step 2:Using a transit, stake out the mound perimeter and bed in the proper orientation using thertimens
provided by the FACTS program (Figure 2). Reference stakes set 10-20 feet from the mimoeiepaiso should
be used in case the corner stakes are removed during construction. Lay out and stakeotiedbtagi feedline
trench, septic tank, and pump chamber. Their exact locations may be dictated by minimure désfairements
from water supplies, structures, property lines, and bodies of water as outlined by the Stati@foard of Healt
These setback distances also are part of the FACTS program.

Figure 2. Plane view of mound

BED-TYPE MOUND LEVEL SITE Step 3The area required for the mound, and an addition
| feet downslope from the site, should be fenced. This will
prevent disturbance, scalping, or compaction of the mound

! site by construction equipment. All vehicular traffic should
' [|be prohibited from the area before, during, and after the
| ||construction of the home and installation of the septic sy
Vn!n |\ \- : . . . .
L J | || Step 4:Install a diversion ditch and/or subsurface curtain
-1._ =M{?mn \ drain (backfill with gravel) upslope from the system to keep
BASAL AREA ‘ runoff and seepage water away. This is generally neces:
\_\ x 58 \ ' | |help control the water table below the mound. Keep
L R P e | | |subsurface drains at the distance specified by the health
L ' -;“E-W@;h:;':ﬂ:“ department from the upslope edge of the mound.
IMETER
B0.T¥PE MOUNO SLOING SITE B. Site Preparation

== |
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Step 1Mow and remove any excessive vegetation. Any i
should be cut at ground level and the stumps left in place.

Step 2:Before the surface soil is tilled, the following determinations must be maderiRgfe a point of known
elevation established in the previous topographical survey of the site, determine theghgglagisn of the soill
surface within the perimeter of the bed's location. Then, calculate the bottotmele¥dhe bed by adding the
depth value of the sand fill under the gravel bed (see the FACTS program output) to the elexadioement
above. The bottom elevation will be used in a later step of the construction procedure.

Step 3:Install the feedline pipe from the dosing chamber to where the manifold will bed@rathe upslope ed:
of the mound bed as recommended by the FACTS program (Figure 3). Trench, so the feedline pipeitkidrl
below the frost line (about 40 inches in most of Indiana) or slope uniformly back to the dosing chaihinelt
drain after each dose. Backfill and compact the soil around the pipe to minimize sdepggleeapipe. This step
should be done before plowing to avoid compaction of the soil surface due to the pipe laying operation.

Figure 3. Stake out the mound and install feedline.

MOUND PERIMETER

BED PERIMETER

Step 4:Plow the area within the mound perimeter 7-8 inches deep, and parallel to the contoulopkthisisg a
moldboard or chisel plow (Figure 4). (Do not use a single- bottom moldboard plow because thbesaeiliv
compact the soil at the bottom of each furrow). Each furrow slice should be thrown upstogieisél plow is
used, make two passes. On sites that cannot be plowed (e.g., wooded areas with stumps) rcugfzae tlvea
depth of 7-8 inches with the backhoe teeth. Rototilling unplowed areas is not usually recothbemadse of
potential damage to the soil structure, but it may be used in granular soils such as sands.

Figure 4. Prepare the mound site by plowing across the slc
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The soil is too wet to plow if a soil sample taken from the plow depth forms a ribbon (e.g., 1/8 imetediavhen
rolled between the palms (Figure 5). If it crumbles, plowing may proceed. This pretil@gégation is essential
to prevent possible system failure.

Figure 5. Construction mustnot take place if soil is too wet.

Proper surface preparation is very important in mound

construction. Seepage may occur between the mound and the

o soil surface if surface preparation is done poorly or if the soil is
too wet during the tillage operation.

e i Step 5:1f mound construction must be temporarily

discontinued, cover the plowed area with at least 8 inches of

sand-fill material or a temporary removable cover (Figure 6) 50

that the plowed area is not exposed to rainfall. This prevents

compaction and sealing. If left uncovered during a rainfall

another pass with the plow after the soil dries will be necessary.

IMPROPER CONDITION

S C. Fill Placement

CRUMBLES

Step 1: At the upslope edge of the proposed mound bed, extend
the end of the effluent feedline pipe above the existing grade to
the correct elevation of the distribution network. Use the
information from the FACTS program.

PROPER CONDITION

Step 2:0n the upslope edges of the plowed area, use a medium sand that meets Indiana State Highway
Specification (Spec) #23 requirements as a replacement for the old (Spec) #1p-all Keéfic off the plowed

area and the downslope side of the planned mound to avoid compaction (Figure 6). The use of medium sand, th
specification given above, is important. Substitutes probably will not be acceptable.

Figure 6. Cover plowed surface with sand as soon as possible, workiingm the upslope side an
ends to prevent compaction of downslope sic
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Step 3:Move the fill material into place using a small tragke tractor with a blade. Always keep at least 6 in
of material beneath the tracks of the tractor to minimize compaction of the rsatiir@ontinue to work the fill
material in this manner until the height of the fill is the same elevation as thettepaidisorption bed, and is
shaped according to the dimensions specified in the FACTS program.

Step 4: Shape the absorption bed within the mound to the proper depth, either by hand or with the blade of the
tractor. Hand level the bottom of the bed, checking the bottom elevation against the esdézeation calculated

in Step 2 of Part B with a transit or engineer's level. Shape the upslope and sideslopei wiatieeidl to a three

to one slope.

Step 5:Monitoring wells, which allow evaluation of the performance of the mound once it is in operatald s
be installed at this point in the construction process. These wells are usunalydlameter plastic PVC pipe. E¢
monitoring pipe should be perforated with ¥z inch holes over the lower 6-inch length. The well opdmengpat t
surface is covered with a friction fit or screw cap.

A monitoring well should be installed in the mound bed, extending vertically from the bottomgoétied

absorption bed to the final surface grade of the mound. Another well should be installed downslopedf the
Extend it from the sand fill and soil interface through the sand fill to the final sugfade on the downslope side

of the mound (Figure 7). This provides a means of evaluating any evidence of ponding in the bed or mounding o
the groundwater table in the sand fill.

Monitoring wells also can be installed upslope and downslope, but outside of the mound perigwee7jF
These wells will provide a means for evaluating the seasonal groundwater level arhadfiect the performance
of the system. The wells should extend to a depth of 40 inches below the surface of the soil.

Figure 7. Placement of monitoring wells.
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D. Pressure Distribution Network Placement

Step 1: Carefully place washed Spec #5 stone or aggregate, approved by the local health departmeat, over t
bottom of the bed to a minimum depth of 6 inches. If ruts are formed in the bed bottom, loosen anithectawel
before covering with aggregate (Figure 8). Finally, level the aggregate.

Figure 8.Remove any ruts in the bed bottom before spreading aggregate

Step 2:Install the manifold pipe for connection to the laterals, either at one end or in theof¢héebed,
depending on the layout recommendation by the FACTS program. All pressure distribution pipitiinaysd fi
should be schedule 40 PVC plastic (ASTM-D- 1785). The manifold must be placed sovthalréin between
doses to prevent plugging or freezing. It should drain into the lateral distribution pipes (Figuka®k into the
pump chamber if connected to the lateral distribution pipes from below (Figure 10).

Figure 9. Sanitary cross connections. Drill ¥4" hole on underside ahanifold end with feedline
drainage to pump chamber.
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Figure 10. Tee-to-tee connection. Feedline and manifold mustain back to the pump chamber.

Step 3:The length and diameter of the distribution lateral pipes are provided by the FAGF&mpr First, lay out

the piping network. Clean all glue joints with a solvent. Apply glue to both male and femaesett joint, the

join. Twist slightly to create a le-proof connection. Glue a cap to the end of the lateral pipe that is away from the
manifold.

Step 4: Starting from the uncapped end of the lateral, the first hole is drilled at half theohoiegsdistance. The
following holes are then drilled at the specified hole spacing distance until thereadhed. These holes should
be drilled in a line along the length of the lateral pipe. When finished, all holes shoulddaearte direction. On
the top side of the end cap, opposite the row of dosing holes, drill a ¥4 -inch air release hoieetthanall
wastewater drains from the lateral pipe after each dose (Figure 11).

Figure 11. An air release hole ensures that all wastewater drains fiothe lateral pipe after eact
dose.

Remove all burrs around the dosing holes both inside and outside the pipe, taking care not to enlarge any hole
beyond its design diameter. Be sure to remove any loose chips from the inside of theifeteta prevent

possible clogging of the dosing holes. If the parts of the network have been carefully mlahfieole drilling

and capping can be done in a shop and taken to the site for assembly.

Step 5:Assemble the network on top of the aggregate. Make sure the dosing holes of each ldteiabare

downward (the invert side of the pipe) before connecting the laterals to the manifold. alksosumne the laterals
are level over the entire bed by using a carpenter's or engineer"
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E. Covering

Step 1:Carefully cover the pipe network with additional washed Spec #5 gravel or approved aggredataio a
of 2 inches above the crown of the pipe.

Step 2Next, place a barrier material over the coarse aggregate (Figure 12). Suitvlalsnean be synthetic filt
fabric, 4-6 inches of marsh hay or straw, or untreated building paper.

Figure 12. The aggregate must be covered with permeable matdrta keep backfilled soil from
filtering down into the aggregate.

Step 3:Cover the bed and sand fill with at least 6 inches of a fine textured subsoil of clayoansi(Figure 13).
The cover over the bed should be further mounded so that the soil depth, at the longitudinal ceintieelined, is
one foot to promote drainage from the top of the mound.

Figure 13. Cross sectional view of mound

Step 4:Finally, place 6 inches of good quality topsoil over the entire mound surface to provide a good medium fo
grass and to enhance surface drainage away from the mound. Figure 13, a cross-sectioplefes ¢coound,
shows the vanous covering layers.

Step 5:Sow grass or lay sod over the mound using grasses adapted to the area. Shrubs can be planted around
base and up the sideslopes. Those planted on the downslope side should be somewhat moistuneceligriant s
area may be rather moist during early spring and late fall. Plantings on top of the mound, on thedtlséohkd

be drought tolerant since the upper portion of the mound can become quite dry during the summer.

F. Septic Tank and Pump Chamber Installation

Step 1:Excavation depths for the septic tank and pump chamber are determined largely by whas@éyna
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obtain gravity flow in the sewer from the point where it leaves the house. A two percernis skpgred for the
house sewer to the septic tank, while a one percent slope is sufficient for a pipe captic tank effluent to the
pump chamber. Make sure both tanks are tightly sealed against groundwater seepage b#&diennghe pump
chamber should be the same size or larger than the septic tank, allowing for at leagtadmes#ave storage of
effluent after the high water alarm is activated due to a pump or float failure.

Step 2: Carefully level both the septic and pump tanks for proper operation after instalkatcess must be
provided to all parts of both tanks to allow inspection and maintenance. Use 4-inch dian@sawer pipes
(ASTM-D-2665, 3033, or 3034) with watertight connections between the house and the septic tank, amd betwe
the septic tank and pump chamber. Make sure inlet and outlet connections of both tanksyaseaigiitlso
groundwater cannot seep into the system (otherwise the mound may be overloaded). Footing and nonfstirains
not be connected to the septic system. Crown backfill to a height of 6 inches over the tHoksfto settling and

to divert surface runoff.

Step 3:Install a submersible sewage effluent pump or siphon that has the head and dischactgriskias
recommended by the FACTS program. (The program is designed to balance pump chasaatgaisst the

hydraulic requirements of the piping network.) The proper pump or siphon, when properly installed, should give
even discharge from all dosing holes in the absorption bed. Set the pump 6-8 inches above the tankliag on a
platform of cement blocks to prevent settled sludge from interfering with the operati@pmfmp and the piping
network (Figure 14).

Figure 14. Cross sectional layout of pump chamber and associated qooments.

Step 4:Plumb the pump to the feedline with a riser pipe and quick-disconnect coupler so the pumpasdg be e
removed for inspection and maintenance (Figure 14). The quick- disconnect coupler should the@éarate
access of the pump chamber to reduce the difficulty of disconnecting the pump. Common couplerer(hdss
are anchored to the pipe ends by hose clamps or plastic PVC unions. A coupling that allows a guic&atisn

or connection is the cam-lock type connector used on fire hoses (Figure 15). Where praotieatocs should be
made of plastic instead of metal because the tank environment is corrosive. lfiantgfimp is used, a %2 - inch
weep hole should be drilled on the underside of the feedline to allow drainage of the distrimiéonafter each
dose.
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Step 5:Make the electrical connections from the pump to the control circuitry. The pump operatiahtshoul
controlled by external mercury float switches (allowing easy adjustment of thealosee) rather than a
diaphragm controller built into the pump body. Install a high water alarm float, about 3 incheshabloig water
control float, on an independently fused A.C. circuit to alert the owner of a malfunctiore&tiel! leads should
be long enough to allow the pump and floats to be removed from the chamber without electricaédismariJse
nonmetallic, tamper- proof, and weatherproof electrical boxes for all elécivimaections. The connection box
may either be mounted in the basement or near the access to the pump chamber. Betsusgdetiaical circuitry
is grounded properly for safe operation of electrical equipment in a wet environmentragtortie National
Electrical Code.

G. Maintaining the System

Traffic and construction must be avoided over and immediately downslope from the mound locageerd pr
compaction and to minimize frost penetration. You also should maintain a good grass or vegstatioger the
area to maximize the uptake of water and to prevent surface erosion. Provide the homé&bvenkeryaut diagram
of the septic system, referenced to the home and lot boundaries. This will enalbba lottte tanks and
absorption field for future maintenance.

Sludge should be removed from the septic tank and pump chamber every 3-5 years. This cleadubeliiselren

more important with mound systems than with standard gravity fed systems to avoid cafoliels to the

mound which can plug the pressure distribution pipe openings in the bed. Homeowners should be encouraged t«
monitor the performance of the septic system by routinely check- ing for the presence arad degper in the
monitoring wells during spring, summer, and fall. Any progressive increase in ponding depthheitmaund be

or sand fill over time may be indicative of a future problem.

Water conservation measures in the home help insure that the mound will not be overloanldd.dewvise to
install water conserving devices like faucet aerators, low-flow fixturesappliances when possible.

Operating and Maintaining the Home Segdigstem (ID142)is a helpful Cooperative Extension publication th.
written for the homeowner. This publication and the above recommendations should help the hometner be
understand the operation and maintenance of their on-site septic system for many yealseefrée operation.

Additional Assistance

In addition to the FACTS computer program located at each Indiana County CooperativeoBxi#its,
assistance in selecting and designing an on-site system is available from youwdatahealth department and
your local Soil Conservation Service (SCS) office. Some assistance also maydideafa design of innovative
systems
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Don D. Jones, Agricultural Engineering Department, (317-1175 or
Joseph E. Yahner, Agronomy Department, (317) 4945049.
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