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FARMSTEAD SEWAGE and REFUSE DISPOSAI 
By JOHN W. ROCKET. agrimUural mgineer, Apricultural Bngineermg Research DMsion. Agricultural Eesearoh Bervice 

Thia bulletin is intended as a guide to the sani- 
taiy di^al of sewage and household-type refuse 
on the farm. It tells how to construct and main- 
te disposal facilities suited to farm conditions— 
where there is adequate area of suitable soil for 
tnepurpose. 
^Further information or advice on specific in- 
stallations can usually be obtained from local 
sources such a^ county sanitarians or health de- 
partment officials. 

Disposal of wastes—particularly sewage—in 
built-up cormnunities and suburban and resort 
areas, and at rural establishments servin^ the 
public mvolves the public health and, therefore, 
13 usually subject to regulation by appropriate 
authprities. Before installing any disposal sys- 
t^ m such an area, or in a rural nonfarm area 
where gpa^ for disposal may be limited to a 
offioS"^       get the advice of your local health 

The material in this bulletin may be accepted 
as a guide to safe practice for those farm loca- 
tions having no specific code requirements. If 
there IS a code m effect, its provisions wiU take 
precedence over this bulletin. 

CHARACTERISTICS OF SEWAGE 

_ In this bulletin, the term sewage means house- 
hold or domestic sewage only. Such sewage oon- 
si^ of the water-earned wastes from the bath- 
room, kitchen, laundry, floor drains, or other 
plumbing fixtures of the ordinary household. It 
includes human excreta, toilet paper, other dis- 
posable papers such as cleansing tissues or diaper 
lineire, dishwater, food scraps, wash water, and 
similar materiaJs. Sewage may also include 
ground food wastes, discharge from an automatic 
washing machine, and backwash from regenera- 
tion of water-conditioning equipment. Small 
amounts of soap, grease, hair, cloth fibers, bl^ái, 
bluing, cleaning compounds, sweepings, and the 
1^ are also normally contained in sewage. 
Ä such  as paper  cartons,  wrappers, 

newspapers, sticks, stones, and discarded clothing 
a^ .rubMsh, not sewage, and should be kept out 
MÄ disposal system.   Storm drainage 
|ÄL roofs and areaways should also be kept out 
p-fl^sewage^^ 
;^c^wage is usually more than 99 percent water, 
lïté less than 1 percent remaining is what makes 

it a nuisance and a potential health hazard. It 
causes the sewage odor and appearance. Of 
greater significance, however, is that it contains 
the fecal excreta, which are inhabited by many 
kinds of bacteria—possibly including those path- 
ogenic types that transmit waterbome diseases 
such as typhoid fever, dysentery, and various types 
of diarrhea. 

All sewage should be regarded as potentially 
dangerous and every effort should be made to dis- 
pose of it in a manner that will allow no opportu- 
nity for contamination of water or food. The po- 
tential hazard of disease epidemics resulting from 
such contamination in built-up communities or 
places frequented by the public is the basic reason 
for enacting legislation to regulate the disposal 
of sewage. 

PROTECTION OF WATER SOURCES 

It is essential to guard against contamination of 
wells, spnn^, or other sources of domestic water 
I ^Tf^® ^^ ^^^^^ wastes. Disposal facilities 

should be remote from water sources and should 
not discharge directly into the ground water or 
into creviced rock. Under most conditions the 
best place for final disposal is in the upper few 
feet of the soil. Absorption fields commonly used 
for the effluent, or outflow, from septic tank sys- 
tems take advantage of this soil layer. 

Discharging sewage into abandoned wells, pits 
extending to the water table, sinkholes, and crev- 
ices m rock formations permits direct contamina- 
tion of the ground water and creates the hazard 
of subsequent contamination of water sources. 
This is an unsafe practice and should not be 
followed. 

Ground water is continually moving and may 
carry pollution for considerable distances, depend- 
ing on the local geology. The direction of the 
movement is the same as that of the slope of the 
water table, and usually follows the general sur- 
face slope but not necessarily all the surf ace ir- 
regularities. In tight, heavy soils such as clay, 
water movement is restricted and pollution is con- 
fined to relatively short distances from its origin. 
In more open soils, such as sand or gravel forma- 
tions, pollution may extend up to several hundred 
feet. In limestone regions, underground channels 
or crevices in the rock may carry contamination 
for miles. 



It is not practical to cite any specific distance 
that should separate all waste disposal facilities 
from all sources of water supply. Local condi- 
tions should be considered in each case. However, 
certain "minimum safe" distances m fairly general 
use for septic tank systems are given on page ö. 

Discharging raw sewage or other wastes into 
surface streams is poor practice and generally is 
prohibited. Flowing streams do not necessarily 
purify themselves, as some people believe. As it 
flows, a stream tends to become less polluted^ be- 
cause of the action of sunlight, aeration, and other 
factors. But added pollution downstream is likely 
to nullify the action so that qualitv is more likely 
to be downgraded than upgraded as the stream 
flows along. The fact that a stream receiving 
septic tank effluent may appear clear and spar- 
kling is no assurance that it is safe to drmk. In- 
visible bacterial contamination is usually present. 

THE SEPTIC TANK SYSTEM 

The septic tank system, properly installed and 
maintained, is generally the most satisfactory 
method for disposing of sewage on the farm where 
the following conditions prevail: (1) connection 
to a municipal or community sewerage system is 
not possible; (2) adequate land for absorption of 
the effluent is available; and (3) the system is 
adequately separated from adjoining properties or 
sources or water supply. Adverse soil conditions 
can sometimes be overcome if sufficient space and 
fall are available. Where ground water or rock is 
close to the surface, or where there is not sufficient 
fall for gravity flow through the system, or where 
the available absorption area is too small, it is ad- 
visable to seek special advice from competent local 
sanitary  authorities.    Local health department 

sanitarians are usually familiar with these 
problems. 

A septic tank system does not purify the sewage, 
eliminate odor, or destroy all solid matter. 
Rather, the tank conditions the sewage by partial 
settling and bacterial decomposition so that the 
effluent may be better absorbed into the soil. Un- 
treated sewage quickly clogs the pore spaces in 
most soils. 

The essential parts (fig. 1) of a complete system 
are : The house sewer ; the septic tank ; the effiuent 
sewer; and the disposal or absorption area. In 
some special cases a grease trap may be added, but 
this is neither necessary nor advisable in a normal 
household system. 

It is good practice to prepare a sketch showing 
the locations, including depths, of all parts of the 
system and keep it at a handy place in the house 
for reference at times of inspection or repair. 

Functions and Operation 

A properly designed septic tank system should 
handle all the sewage from a normal household. 
Sewage from water closets, lavatories, and showers 
in farm service buildings may also be handled 
through the household system if it is designed to 
accommodate it. 

The house sewer is a tight-jointed pipeline for 
conveying the raw sewage from the house (or 
other fixtures) to the septic tank. Flow may be 
by gravity or by pumping. 

Äe septic tank conditions the sewage by de- 
taining and partially decomposing the solids aad 
passing on a relatively clear liquid effluent to the 
absorption area. Each incoming charge of raw 
sewage displaces an equal volume of conditioned 

HOUSE 

Ground Lin« 

wm/imiwMimmmm 

HOUSE SEWER 
(Tight Joints» 

EFFLUENT éEWER 
(Tight   joints» 

ABSORPTION   FIELD 
(Open Joints or Perfoffltíoné|| 

FiGUEE 1.—A septic tank system. 



¡eitórity w^     is discharged tíirough tlm effluent 

i Sloi?? floñJT tlirou^ the tank allows the heavier 
Isolids ta settle. ThBy^ along with the suspended 
isolids, are subjected to bacterial decomposition 
fand are partly liquefied and gasified. The lique- 
ïfied portion passes out with me effluent; the gas 
iescapes through the house plumbing stack or 
; through the ^uent system. The residue from 
Fthe decomposition forms a "sludge" in the bottom 
l&t the tank. The bacteria active in the decompo- 
vsition are the anaerobic (thriving in the absence 
rof oxygen) variety. Their action is essentially 
¡putrefactive, or "septic"; hence the name of the 
tank. 

The lighter fats and greases rise to the surface 
of the liquid in the tank and form a partially 
submergea, floating mat referred to as "scum." 

Both sludge and scum accumulate continuously 
and must be physically removed before they reach 
a point that would allow them to "wash" out with 

ithe effluent and dog the absorption area. 
The effluent sewer is a tight-jointed pipeline, 

similar to the house sewer.   It conveys the efflu- 
ent from the septic tank to the absorption area, 

r Flow is usually hy gravity but may be by pump- 
^ ing under certain circumstances. 

In the absorption or disposal field the effluent 
is discharged into the soil at a shallow depth 
where it is absorbed and acted upon by aerobic 
(requiring presence of oxygen) bacteria. These 
Imcteria abound in the soil to a depth of about 
3 feet and cause an oxidizing or purifying action 
on the effluent while it remains in the top layers 
of soil. Effluent discharged deeper than this 
does not receive the benefit of this purifying ac- 
tion and is more likely to contaminate nearby 
sources of water supply. 

The distribution box, if used with the absorp- 
tion field, is intended to distribute the effluent 
uniformly through the disposal lines of the field. 
However, exj>erience has shown that the desired 
uniform distribution is seldom achieved. A study 
made for the Federal Housing Administration 
by the U.S. Public Health Service indicated that 
other methods of distribution, described on 
pages 14-16, give results as good as or better than 
nie distribution box or similar devices. 

Selecting the Site 

Selecting a suitable site for the absorption area 
is of first importance. A potentially dangerous 
liquid is being discharged into the ground and 
the location should be carefully selected to mini- 
mize the possibility of contaminating water sux>- 
plies or creating a nuisance. The local soil and 
groimd water conditions are the major considera- 
tion Since these vary from place to place, it 
is^ libt p to specify any one distance as a 
^fe separatioin between the absorption area and 
a water source.  However, it has become generally 

accepted that an ^absorption area should be (1) 
at a lower elevation and at least 100 feet from 
any water source, (2) at least 50 feet from any 
stream or watercourse, and (3) at least 10 feet 
from a dwelling or property line. 

The ^il in the absorption area should have a 
percolation rate within the range indicated in 
table B (p. 13). Both the highest seasonal level 
of the ground water and the top of any rock 
formation or impervious stratum should be at 
lea^t 4 feet below the level of the trench bottom. 
If these conditions do not exist, use one of the 
methods described for tight or wet soils or seek 
special advice from a competent local source. 

A grassy, unshaded site sloping gently away 
from the house and water source is desirable. An 
absorption field should not be located under a 
roadway^ in poorly drained soils, in tight clay 
goils^ or in an area having shallow rock substrata 
slopmg toward a nearby water source. It is ad- 
visable to allow space to enlarge the field later if 
needed. 

The septic tank should be at least 50 feet from 
any water source and at a lower elevation. It 
should also be at least 5 feet from the hoi^se or 
any other building". A greater distance would 
decrease the likelihood of odors reaching the 
building should leakage occur. Consideration 
should be given to accessibility for inspection and 
cleaning or other maintenance, and to the grade of 
the house sewer, Avoid locations under drive- 
ways, pavements, flower beds, or areas that are 
swampy or subject to flooding. 

The House Sewer 

A house sewer should be of sound and durable 
material, provide a smooth interior, have water- 
tight and root-proof joints, and be laid to a 
proper grade and alinement. Care in construc- 
tion is highly important, because damaged ma- 
terials or poor workmanship can lead to leakage 
or stoppage. 

Pipe Material and Size 
Materials used for house sewers include cast iron 

soil pipe (service or extra heavy weight), vitrified 
clay, concrete, bituminized-fiber, asbestos cement, 
and plastic sewer pipe. As an extra precaution 
against leakage, some codes require that cast iron, 
with leaded or comparable joints, be used for that 
portion of a sewerlme (1) within 50 feet of a well 
or suction line from a well; (2) within 10 feet of 
a drinking water supply line under pressure; (3) 
within 5 feet of a building foundation; or (4:) 
beneath a driveway or parking atea having less 
than 3 feet of earth cover. 

Generally, 4-inch pipe is recommended foî* ^ 
house sewer, although 3-inch lines have been used 
successfully with a number of one-bathroom 
houses. Foreign materials that occasionally may 
be in the sewage may clog smaller sizes. Sewer 
pipe sections range from 2 feet long to about 16 



feét The heavier, more rigid materials generally 
££e inSorte¿ lengthsfthe lighto 
birmaterials in the longer. Your dealer caa 
vise you of the lengths available. The onger 
lengths require fewer joints and consequently re- 
duœ both^the labor required m lom mg and the 
possibility of leakage or root penetration througii 
poorly made joints. 
Alinement and Grade 

It is advisable to run the house sewer in as 
straight a line as possible. Limit changes oí di- 
rection to 45^ (one-eighth bend fitting). Where 
sharper changes cannot be avoided, use 2 one- 
eighth bends or a long-sweep quarter bend. 

The minimum recommended grade for the house 
sewer is Yg inch per foot (1 percent). Avoid 
grades less than this because the slow flow would 
tend to allow sewage solids to settle in the line and 
lead to eventual clogging and stoppage. 
Access Facilities 

It is wise to provide a way to inspect and clean 
the sewer. A wye or sanitary tee fitting in the 
line, with an extension to the surface, makes a 
satisfactory cleanout.   Such a cleanout, with fer- 

rule or cap, is recommended (1) at or near the 
iunction of the sewer with the house dram (a 
handy place is just inside the basement wall or 
in the crawl space just before the line enters the 
ffround) ; (2) at each change of direction greater 
than 45°; (3) at intervals of not more than öO 
feet on long lines; and (4) within 5 feet of the 
septic tank if the sewer is longer than 20 feet. If a 
cleanout is wanted where the line is deeper than 
4 or 5 feet, a manhole would serve better. 
£stal>li»hing the Gradeline 

The trench for the sewer is usually dug after 
the septic tank excavation has been completed and 
the elevation of the inlet established. A simple 
method of establishing the gradeline to guide the 
excavation is illustrated in figure 2. 

Digging the Trench 
It is customary to begin digging the sewer trench 

at the low end so as to provide an outlet for rain 
or seepage water. Allow enoi^h space for a man 
to work on the pipe joints. Gage the depth oc- 
casionally and dig only as deep as necessary so 
that the pipe will rest on firm, undisturbed soil. 
Round the trench bottom to the shape of the pipe 

FIGURE 2.—Establishing grade for sewer. A, 2- by 4-inch stakes arc set each side af the trench at convenient distances 
a, 0/ G, and d. Then a board is nailed horizontally on the stakes at ^ at a convenient height above the bottom 
of the trench, that Is, the bottom of the sewer leaving the house. A board is nailed likewise to the stakes at a 
the same height above the inlet to the tank that îï is above the bottom of the trench. Similarly, boards are set 
at & and € by sighting from a to a so the tops of the intermediate boards wiU be in Une. B, The exact grade of 
the sewer is obtained by measuring from the grade cord with the 1- by î-inch stick, shown in detail. The length 
of the stick must equal the height of the board above sewer at îï. 

4 



ajid iïollow cmt space tor the joints so that each 
mp^se<^^ without strain, over 
m füll length. If the trench is overdug and bed- 
ding is provided for the pipe, be sure the bedding 
IS firm and^even along the full length of the bedded 
sections.   Sand is a good bedding material. 

If^the soil is such that the trench walls will not 
stand without sloughing, use sheeting and bracing 
to prevent cave-in. This is particularly important 
in a deep trench. 
Laying the Pipe 

Begin laying_ the sewer at the low (tank) end 
of the trench. Lay the bell ends of bell-and-spigot 
pipe uphill. Use the measuring stick (fig. 2, B) on 
each length of pipe and be sure of an accurate 
setting to both line and grade. Also be sure that 
each section of pipe is firmly supported throughout 
its full length.   Avoid supporting the ends of 

individual mpe sections on brick, stone, or similar 
objects as this may allow sagging or breakage. 

Several methods of jointing bell-and.5)ig6t 
sewer pipe are shown m figure 3, Sound mat¿rmls 
and careful workmanship are essential for ti^ht 
long-lasting joints. The spigot or plain end must 
be centerefin the bell or hub end a^d tL ioinS 
material must be placed uniformly around the 
joint. Joints should be clean and joint compounds 
allowed to set before backfilling. t'     ^^» 

Leaded joints are standard fop cast iron soil 
pipe, and when properly made are permanently 
strong, slightly flexible, watertight, and root- 
proof. They are made by packing the joint space 
with jute, oakum, or hemp (or old hemp rope) to 
within 1 inch of the top of the bell and then filling 
the remaining space with lead w^ool or molten lead. 
The lead wool joint is made "cold'* and is therefore 

Packing 

B 
Packing 

Jointing 
compound-. 

Pipe jointer Clamp 

BteTOB 8.—Methoda of jointing bell-and-splgot sewer pipe. A, Using calking Iron to force packing Into joint B, A 
compietea Joint C, Use of asbestos runner clamped around pipe, for pouring hot joint D, Olay roll used in place of asbestos runner. *-       »       o i      j 



somewhat simpler to make than the molten lead 
joint. 

Wrnp the packing material uniformly around 
the spigot end and drive it all the way into the 
joint with a yaraing iron (fig. S,A) so as to center 
and aline the spigot in the Ml and keep the joint 
filler from gettmg inside the pipe. After placing 
three rounds of the material in the joint, pack them 
tightly with a packing iron. Repeat this procedure 
until the packing is within an inch of the top. 

A lead wool jomt is made by calking lead wool 
over the packing material. Tap it lightly with a 
hanmier and calking iron or calking chisel. Calk- 
ing should be uniform around the joint and should 
stop when the lead is tight. Continued calking 
or heavy pounding may crack the pipe bell. About 
1 pound of lead per inch of pipe diameter is re- 
quired for a joint. 

For a hot-poured joint, heat soft pig or calking 
lead in a plumber's melting pot. Use a thin hard- 
wood paddle to skim off the impurities that float 
on the surface of the lead when melted. The lead 
is hot enough to pour when it begins to char the 
paddle. Use a ladle with sufficient capacity to fill 
the joint in one continuous pour to avoid "seams" 
between successive pourings. When the lead has 
cooled and hardened, calk it all around, as for a 
cold joint. Good, uniform calking is essential 
since the lead shrinks away from the pipe during 
cooling. 

For pipe in a horizontal position it is necessary 
to use a joint runner (fig. 3, 0, D) to hold the 
molten lead in the joint until it cools. The runner 
must be clamped snug against the bell to prevent 
escape of the lead, allowing a small funnel-shaped 
opening at the top for filling. The runner is re- 
moved when the lead cools and hardens and the 
joint is ready for calking. 

There are also lead-based, prepared joint com- 
pounds available commercially. If these are used, 
the manufacturer's directions should be carefully 
followed. 

The clay sewer pipe industry has recently de- 
veloped a compression-type joint of resilient ma- 
terials that has several advantages over other types 
of joints used with this pipe. The resilient ma- 
terials are applied at the factory to the outside of 
the spifrot and inside of the m\\ in a way that 
makes the joint self-centering. The joint can be 
made easily in the field without special tools, has 
some flexibility, and resists leakage and root entry 
when properly made. The spigot is simply in- 
serted into the bell (fig. 4) and pressed home. A 
pry-bar, working against a wood block placed 
across the pipe opening, may be used to close the 
joint. The closure may be eased by using a lubri- 
cant, furnished by the manufacturer. 

A variation of this type of joint has a groove 
in the resilient material on the spigot end, in which 
an elastic gasket is placed under slight tension. 
The joint is sealed by the gasket compressing in 
the groove as the spigot is pushed into the bell. 

FIGURE 4.—Laying vitrified clay sewer pipe with compres- 
sion-type joints of resilient materials. (Photo courtesy 
National Clay Pipe Manufacturers, Inc.) 

Hot-poured and cold mastic bituminous, hot- 
poured sulfur-sand (sulfur-silica), portland ce- 
ment mortar, and commercially prepared joint 
compounds are also used for clay sewer pipe joints. 
The bituminous and sulfur-sand joints when well 
made are practically root proof.   The bituminous 



joints are slightly elastic ajid make a slightly 
flexible seal. The sulfur-sand and portland ce- 
ment joints are rigid and inelastic, which makes 
them more susceptible to cracking, leakage, and 
root entry, should settlement in the trench, rough 
handling in backfilling, or heavy loads on the sur- 
face be experienced. For these reasons they are 
not recommended. 

Clay pipe joints, except for the compression 
tyi», are yarned in the same manner as those in 
cast iron soil pipe, but with a little less yarn. A 
joint runner (fig. 3, C, 0) is used for horizontal 
hot-poured joints, but the joint filler is not calked 
after pouring. 

Several kinds of bituminous jointing inaterials 
are available commercially through cla,y pipe deal- 
ers. Use them as the manufacturer directs. For 
example, factory specified heating and pouring 
temperatures need to be observed with the hot- 
IK)ured materials. The cold mastic materials are 
placed with a trowel and allowed to air-set. A 
joint in 4-inch pipe requires about % to % pound 
of compound. A finished joint appears as in fig- 
ure 3, B. 

Sulfur-sand jointing compound is made by mix- 
ing together equal volumes of ordinary powdered 
sulfur and a very fine clean sand, preferably the 
finest quicksand, and then heating the mixture 
until the sulfur melts. A 4-inch joint takes about 
3/4 pound of the mixture. Commercial sulfur- 
joint compounds are also available. Follow the 
manufacturer's directions. 

Joints in concrete sewer pipe are made by filling 
tlie joint space thoroughly with a mortar com- 
posed of 1 part  (by volume) portland cement, 2 
parts mortar sand, and enough water to make a 
plasticmix.    Place mortar around the inside of the 
pipe bell and push the spigot into place.   Be stire 
the mortar is distributed evenly around the joint 
an<l is built up to a small bevel on the outside. 
When properly made, such joints will normally 

1   keep out roots.    However, they are rigid and in- 
'  elastic, which makes them susceptible to leakage 
:   and root entry if settlement or other strain occurs. 
I   Sometimes a mortar band about 1 inch thick and 

^ inches wide (fig. 5), is made around the joint 
to   gain    additional    protection   against   root 
penetration. 

It is usually easier to make good joints in bell- 
and-spigot pipe when the pipe is in a vertical posi- 
tion, as this eliminates the need for a joint runner 
and gives easier access to all parts of the joint. 

:   Therefore,  two  lengths of pipe are  frequently 
^ined first and then laid in the trench as a unit. 
Tliis procedure requires careful handling so as 

j   not to damage the joint.   It is not recommended 
when sulfur-sand or cement mortar fillers are used. 

•Toint interiors should be swabbed to remove any 
joint material that may have been forced through 
to the inside and that may cause clogging. 

Bituminized-fiber pipe joints are made by driv- 
ing tapered couplings or fittings, of the same ma- 

terial, onto the tapered ends of the pipe sections 
(fig. 6). No special tools, calking, or joint fillers 
are needed, and a tight, root-proof joint results if 

PiouBE 5.—Mortar joint in concrete sewer pipe showing 
mortar band used for additional protection against root 
entry.    (Photo courtesy Portland Cement Association.) 

FlfltJM;   6.—Bituminized-flber   pipe.    (Conrtesy   Bitumi- 
nous Pipe Institute.) 



the workmanship is good. Special adapters are 
available for joining bituminous pipe to pipe of 
other materials, In joining bituminous pipe to 
cast iron soil pipe, the fiber adapter is yarned and 
cold leaded as ior a normal cast iron joint. In- 
stallation instructions may be obtained from the 
manufacturer. 

Joints in asbestos-cement sewer pipe are made 
with sleeve couplings of the same material, sealed 
with rubber rings, and when assembled properly 
are tight and root-proof. The couplings are fab- 
ricated with groove into which the rubber rings 
are positioneaat the factory, The ends of the pipe 
sections compress the rubber rings between the 
|)ipe wall and the inside of the coupling to form a 
tight seal when assembled. Adapters are avail- 
able for joining asbestos-cement pipe to other pipe 
materials. Installation instructions are furnished 
by the manufacturer. 

Plastic sewer pipe is relatively new on the mar- 
ket. It is easily cut to length with a hand saw 
and joined with sleeve-type plastic coupling. A 
special solvent cement, applied with a paint brush, 
sealá the joint. When properly assembled, the 
joints are tight and root-proof. Special adapters 
are available for joining plastic pipe to pipe of 
other materials. Manufacturers furnish instruc- 
tions for making the joints. 

The entire sewerline should be tested for leaks 
as soon as the joints have set and before backfilling 
the trench. A good test is to plug the lower end of 
the line and filithe entire line with water. Allow 
the water to rise in the plumbing stack to a depth 
of about 10 feet to provide test pressure. 

It is advisable to begin backfilling as soon as 
the testing is completed to avoid accidental dam- 
age to the exposed pipe. Clean earth, free of large 
stones, rubbish, or other debris, should be care- 
fully packed beside the pipe and around the 
joints to give them adequate support and then 
lightly tamped in layers to a depth of about a 
foot or foot and a half. Be careful to avoid 
shifting or dajmaging the pipe. Complete the 
backfill by adding clean earth and compacting as 
needed. It is advisable to mound the backfill 
slightly to allow for settling. Keep heavy loads 
oí? it for a few days. 

The Septic Tank 1 

The design of the septic tank should promote 
and facilitate the separation and digestion of the 
sewage solids and provide for periodic inspection 
and occasional physical removal of accumulated 
sludge and scum. 

Capacity is one of the most important design 
factors.   A liberal capacity is economical, and 

Tr «^25 ^^./o^PJ^ehensive discussion of septic tanks, see 
ir.S. Public Health Service Publication No. 626, "Manual 
of Septic-Tank Practice/* for sale by Superintendent of 
B*0^^^^' Price 4^"*"*"^^^ Printing Office, Washington, 

also functionally important. The cost of extra 
maintenance or overcoming future difficxiltiée 
that result from too small a tank is relatively 
greater than the additional initial cost of a large 
tank. Liquid capacity should be sufficient to hold 
at least 24 hours, preferably 36 hours, of sewage 
flow from the facilities served. Capacity should 
be based on the largest regular occupancy to be 
expected, rather than on actual occupancy at time 
of installation. It should never be less than 500 
gallons. Use of a food waste disposer adds mate- 
rially to the organic load on the tank and should 
be allowed for m the design by providing about 
50 percent extra capacity. 

Table 1 lists recommended liquid capacities for 
septic tanks suitable for handling all the sewa^ 
from a normal farm household. The table is 
arranged so that either number of persons or 
number of bedrooms served may be used as the' 
basis for determining capacity* Where this ar- 
rangement leads to a choice of two capacities, it is 
wise to choose the larger. 

TABLE 1.—Recommended liquid capacities for 
hoiùsehold septic tanks (provides for food waste 
disposer^ autom/itic washer^ and other hxmsehold 
applimicesY 

Maximum number served 
Recommended 

minimum liquid 
capacity 

Persons 
4 or less  

Btàrooms 
2 or less  
g   

Gallons 
760 

6_   900 
8  
102  

4  
ß3  

1,050 
1,250 

* If there is no likelihood of a food waste disposer, auto- 
matic washer, or other household appliance being added, 
these capacities may be reduced by about one-fourth to 
one-third. 

2 For each additional person add 125 gallons. 
* For each additional bedroom add 250 gallons. 

Tanks may be of either single- or multi-compart- : 
ment design.   The single-compartment tank is 
satisfactory for a wide range of conditions and_ is \ 
simpler and less expensive to build and maintain. J 
A two-compartment tank, with the first compart^ í 
ment equal to one-half to two-thirds of the total 
volume, provide an opportunity for removing 
more solids, which may be valuable under tight 
soil conditions.   The compartments may be sec- : 
tions of one continuous shell separated by parti- 
tions, or separate units connected in series.   Each' 
compartment should be vented and provided with 
inlet ajid outlet fittings and access facilities for 
inspection and cleaning. 

Whether a taaik is rectangular, round, or ova| 
has little effect on its performance, provided it hltái 
the necessary capacity and other features. Ee<q 
tangular tanks are usually built with the lengfil^ 
two to three times the width.  It is recommendeäi 



ibo^ the smallest horizontal dimension be 
at least 2 feet and that the liquid depth be between 
30 and 60 inches. These dimensions should be 
observed in single-compartment tanks and in each 
compartment of two-compartment tanks. About 
12 inches (or about one-fourth the liquid depth) 
is required above the flow line to allow space for 
scum accumulation and free passage of gases for 
ventinff. 

Tank performance is affected by the type and 
arrangement of the inlet and outlet fittings. The 
mlet invert (flow line) should be at least 1 inch- 
preferably 3 inches—higher than the outlet invert 
to prevent backwater and stranding of solids in 
the house sewer. Use either tees or straight pipe 
and baffles, arranged as shown in figure 7, Pro- 
vide a vertical clearance of at least an inch for 
venting purposes between the tops of the fittings 
and the under side of the tank roof. Submerged 
entry in a downward direction tends to confine 
entrance disturbance and helçs mix the incoming 
sewage with the more biologically active sewage 
and sludge already in the tank. The inlet tee or 
baffle should extend to at least 6 inches below the 
surface of the liquid, but not deeper than the outlet 
device. 

Depth of submergence of the outlet tee or baffle 
is a critical factor in the performance of the 
system. If too shallow, scum can pass out of the 
tank with the effluent. If too deep, sludge can 
scour out. Bi either case the particles of solids in 
the effluent can lead to early clogging of the soil 
in the absorption area. The ideal depth for the 
outlet is at a point of balance between the scum 
and sludge accumulations. This point has been 
found to be at a depth below the flow line of about 
35 to 40 percent of the total liquid depth. 

Siphons and dosing chambers are not necessary 
in ordinary farm installations. They are use-, 
ful, however, in large installations where the com- 
bination of sewage volume and tight soil condi- 
tions calls for more than 500 linear feet of disposal 
tile in the absorption field. The siphon and 
chamber serve to accumulate a near-continuous^ 

aiiall flow of effluent and provide an intermitted 
discharge of : á ïnj[^g&r v(MxnB to the absorption 
field. This loads the field more uniformly and 
allows some time for rest and aeration between dis- 
charges. The frequency and volume of the dis- 
charge are controlled by the sizes of the siphon 
and the chamber. A 3- or 4-inch siphon is ade- 
quate. Capacity of the dosing chamber (volume 
of single discharge) should be about two-thirds 
the mterior volume of the disposal tile. Instal- 
lation should be in accordance with the manufac- 
turer's instructions. 

Construction 

Septic tanks should be constructed of watertight, 
durable materials. Most farm tanks are cast-in- 
place concrete, but other materials such as precast 
concrete, concrete block, hard-burned brickwitri- 
fied clay pipe, structural clay tile, coated steel 
(meetmg Commercial Standard 177-51, published 
by the U.S. Department of Commerce), or stone 
are also used. In some areas, State or local regu- 
lations may specify or prohibit use of certain 
materials. 

Recommended inside dimensions for single- 
compartment tanks suitable for most farms are 
given in table 2. 

Unit masonry walls should be 8 inches thick and 
rest on a concrete floor or other solid foundation. 
The masonry units should be laid in full beds of 
1:3 masonry cement mortar (ratio of 1 part 
cement, 3 parts sand), mixed with just enough 
water to give a stiff consistency. The waJls should 
be plastered with at least 1/2 inch of mortar of the 
same mix, preferably in two i^-inch coats. Cells 
of the units should be filled with concrete. It is 
advisable to reinforce the comers with bent steel 
rods placed horizontally between courses. Direc- 
tions for laying-up can be obtained from dealers. 

Commercially manufactured tanks should be in- 
spected carefully for structural soundness and 
compliance with design recommendations before 
being placed in the hole. Tanks that are badly 
damaged or differ greatly from the previously 

Sea/Jo/nfs wiih asphait ^ 
or cemenf morhr r 

FiQUBB 7.—^LoD^tadinal section of single-compartment concrete septic tank. 



^mm^r-Mei 
-JB^oomrmded i^e ämm>mr^ and concrete rmterUOs for smgU.coMpartr.ent septk twrücs 

Idquid capacity 

Recommended inside dimensions Concrete materials, 1: 2>4 :3 mix 

Gallons 
600------ - -- 

900,.— -  
l;05Ô.-.-- —-- 
Íi250—------ 

Width Length 

3'-0" 6'-0 
3'-C" 7'-0 
3'-6'^ 7'-6 
3'-6" 8'-6' 
4'-0" 7'-9 
4'-0" 9'-3 

Stated design recommendations should not be ^^. 
Minor defects in precast concrete tanks can otten 
Ibe overcome by plastering with cemeiit morto-, 
is indicated for unit masonry. An^ mjury tothe 
asphält coating on a steel tank is haMe to lead to 
Äpd Xîprrosion and early failure and should be 
corrected, ,       \   ^     * 

Adequate access for inspection and cieamng 
should t3e provided for all compartments and par- 
tióularly for the inlet and outlet ñttmgs. This 
íuscéss ma^ be by manhole, removable slab in cover, 
or removable cover. 

As K>on as the tank is set in position m the hole 
it is wise to fill it with water as a safeguard 
against "flt>atinß," if the excavation should become 
flooded before me backfill is placed. 

Building a Cast-in-Place Concrete Septic Tank ^ 

Figure 8 illustrates a convenient method for 
locating the tank excavation. The wood frame is 
sized to enclose the outside dimensions of the tank 
(inside-dimensions of the tank plus 1 foot) and 
carefully alined and leveled so that it will later 
support the inside form accurately in position. 
The stakes supporting the frame should be placed 
before excavating begins, to avoid caving the 
edges. In most cases the earth walls of the excava- 
tion will serve as the outside form for the tank, so 
it is important to make them straight and true, 

'For information on making and placing concrete, see 
Farmers' Bulletin No. 1772, **Use of Concrete on the 
Farm." 

LEVEL OFP SfTE BEFORE BE6ÎNNINÔ WORK Trench ftr ouf/6f Mm 

Z**plank frame fo support forms forconcreie. 

L&vel frarm before fastening fo stakes 

Trench for 
inlef fiffing. 

FiQUBK S.^-JIethod of outlining a septie tank excavation on the ground surface'. 
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If out^side forms are required, provide space for 
them in excavating. 

Figure 9, Aj shows how the inside form is built 
and Hung in place. It is important that it be true 
to dimension and that the supporting cross arms 
hold it in correct position so that walls and floor 
are^ of proper thickness and the inlet and outlet 
fittings are true to line and grade. The drawing 
illustrates a method of placing the inlet and out- 
let fittings by carefully setting and tying before 
the concrete is poured. An alternate method is to 
form a notch or opening in the tank wall and later 
set the fittings to position with mortar or grout— 
after the concrete has hardened. If tee fittings 
are used it is advisable to prejoin the first length 
of pipe to the tee and set the two as a unit. 

Forms should be designed so they caji be readily 
taken apart for removal This helps prevent dam- 
age to the new concrete and allows reuse of the 

forms Make the forms before excavating and 
pour the tank as soon a^ practical thereafter, to 
avoid warping of forms and caving of the excava- 
tion walls. Before placing forms, mop oil or soap 
solution on all parts that will be in contact with 
the concrete m order to prevent sticking 

County agricultural agents, local health a^n- 
cies, building materials dealers, and others some- 
times have forms that may be borrowed or rented. 

The Portland Cement Association recommends 
a 1:214:3 mix (portland cement : sand : gravel or 
crushed stone, by volume), with 5 gallons of water 
per sack of cement, as a good watertight mix with 
sand of average moisture content. The quantities 
given m table 2 are estimated from this mix. All 
ingredients should be clean and free of foreign 
materials. Cement should be dry and free of 
lumps. The sand and gravel or crushed stone 
should be hard and graded with a 1-inch maxi- 
mum size. 

/iTÍer remoy'mg form keep 
concreie damp several days. 
Coirer éxcayqiióh mfh 
hoards or bvifdlng paper 
to aid proper curkg of 
concrete. 

-rîrisîde íengfh di lank 
Rjnsíde width of tank 

Form can àz axftnc/àd 
ioproi^íia ntfmbzr ■ of 

tiU£n^ papar 

FiöUBK 0.—Formwork for siBgle-compartmeiit septic tank and cover sections. 

u 



SMmv first, keeping it free of ttiB iotm- 
wóí^,MA3^ about 30 minutes before pourinç 
i^w the wail pour continuous and 
áp^ the fresh concrete in the form to 
préyeñt formation of pockets. 

■IjfBtony spots or honeycomb are evident when 
the forms are removed, patch them 1^ working in 
|fe stiff cement mortar with a wood float. To aid 
in curing, keep the new concrete damp and cover 
the excavation with boards or building paper for 
abptitaweek. 
.A convenient method of casting the cover sec- 

tions for a tank is illustrated in figure 9, B. Note 
use of 2 X 4 material for forms, the reinforcing 
rods, and the handles. Sections la inches wide, 
áy^ feet long, and the thickness of a 2 x 4 on edge, 
weigh about 200 pounds. 

The Effluent Sewer 
The effluent sewer conveys the effluent from the 

tank to the absorption or disposal area and may 
be constructed of the same materials and in the 
same manner as the house sewer. Joints should be 
tight and root-proof. A 4-inch line laid to a slope 
of ^^ or 14 inch per foot is recommended. 

Subsurface Effluent Absorption Field 

Success of the septic tank system depends on its 
being able to dispose of the tank effluent in a 
sanitary manner for an extended period of time. 
If the effluent cannot be disposed of satisfactorily, 
the system will fail—perhaps with annoying and 
costly results. Gbrrect desi^ and construction 
of the disposal facility are highly important, 
^ Disposal of the effluent by means of absorption 
m the upper layers of the soil is preferred when- 
ever sou conditions permit. 
Suitability of SoU 

^ Soils ^differ in ability to absorb effluent—some- 
times withm agiven absorption field. Not all soils 
are suitable.^« Texture, color, structure, and swell- 
ing charactenstics are clues that enable an experi- 
enced^ person to judge by sight and feel whether 
or not a soil is likely to be suitable. But a per- 
cola^ion t^ should be used as the basis for design 
of tíie field m aU but deep, sandy soils that are 
obviously well drained. 
Percolation Test 

The percolation test is the best way for deter- 
mining if a soil is suitable for absorbing septic 
tank effluent and, if so, how much absorption area 

at which water^seeps away from a test hole sunk 
%M^ ^* "^^"^ the effluent is to be dis- 
ohaiged.   To recognize soil differences and allow 
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for possible différent percólatiolvi'a^^tó^^ 
parts of the field, repeat the te^ at seveiial poiató 
spaced uniformly over the pmçosed site. ÍChénijí 
use an average rate for determining the absorption 
area needed. Several procedures ao:© in use for 
making the test. The following * is recommendeä : 
1. Dig or bore a vertical-sided t^ hole, with hori- 

zontal dimensions of from 4 to 12 inches, to th^ 
depth of the proposed absorption trench. 
Roughen or scratch tne bottom and sides to prc^ 
vide a natural surface. Eemove all loose mate- 
rial from the hole and place about 2 inches of 
coarse sand or fine travel in the bottom. 

2. Fill the hole with dear water to a minimum 
depth of 12 inches over the gravel. Keep water 
in the hole, refilling as necessary, for at least 
4 hours and preferably overnight. An auto- 
matic siphon can be used to maintain the water 
level. This procedure gives clay-type soils a 
chance to "swell" and approach the condition 
that will prevail during wet weather. Deter- 
mine the percolation rate—as in items 8 and 4 
below—24 hours after water is first added to 
the hole. In sandy soils containing little or no 
clay, this "swelling" procedure is not necessary 
and the test can be made after the water from 
one filling has seeped away, as in item 5 below. 

3. If water remains m the test hole after the over- 
night swelling period, adjust the water depth 
to about 6 inches over the gravel. From a fixed 
reference point, measure the drop in the water 
level over a 30-minute period. Dividing the 
number of minutes (30) by the number of 
inches the water level drops, gives the x)ercola- 
tion rate in minutes per incn. 

4. If no water remains in the hole after the over- 
night swelling period, add clear water to a 
depth of about 6 inches. From a fixed refer- 
ence pomt, measure the drop in water level at 
approximately 30-minute intervals for 4 hours, 
rolling to a depth of 6 inches as necessary. 
The drop during the final 30-minute period is 
used to determine the percolation rate. 

5. In sandy soils (or other soils in which the first 
0 inches of water seeps away in l^s than 30 
mmutes, after the overnight swelling period) 
the time interval between measurements can be 
taken^as 10 minutes and the test run over a 
perixid of 1 hour. The drop occurring in the 
Una! 10 minutes IS used to determine Qie per- 
oolation rate. Divide the number of minutes 
(10) by the number of inches the water level 
«rops. 

Absorption Area RequÍKd 

The area of trench bottom or seepage bed re- 
quired to absorb the effluent in a given situation 
depends on the absorption capacity of the partic- 
ular soil, as indicated by the percolation rate, and 
on the Tolume of the effluent, as indicated by the 



: sx2^;of household. Food waste disposers and atito- 
matic sequence clothes washing machines add to 
mioBú on an^absorçtion field and should be pro- 
vided for in the design. Even though these ap- 
pliances are not contemplated at the time the 
svstem IS installed, it is wise to allow for them if 
there IS even the remotest possibility that they may 
be added m the future. ^     j^ 

_ Table a indicates the number of square feet of 
absorption area required per bedroom for various 
percolation rates. To find the total number of 
square feet required for a given installation, mul- 
tiply the figure obtained from the table by the 
ÏÏÎÏ wJ^^^^Î^^Î^ served by the installation. 
Although there is also some lateral seepage from 
the absorption field, it is not necessary to include 
It as a factor in this computation. 

TABLE ^^  ^'—^^^^P^ion   area   requirements   /< 
iwmehoU êepttu tank systems  {provides K. 
food waste ^disposer, automatic washer, a/nd 
other household appliances) * 

or 
^or 

Percolation 
raté 

(minutes 
per inch) * 

1 or less- 
2.  
3  
4  
5  

Minimum 
effective 

absorption 
area 

required per 
bedroom > 

Square feel 
70 
85 

100 
115 
125 

Percolation 
rate 

(minutes 
per inch) * 

10- 
16. 
30- 
45. 
60* 

Minimum 
effective 

absorption 
area 

required per 
bedroom * 

Square feet 
165 
190 
260 
300 
330 

likah^nFnVrl^^ß' ^î ^T* ^ t)edrooma. If there is no 
if\Ä,1«fi a food waste disposer, automatic washer, or 
?pHnLÄoK ^ appüance being added, these areas may be 
reduced by about one-fourth to one-third 
perÄffi' ''^"^'"^ for water level to faU 1 inch in 

Dert^d^^ ^^^* ^^ standard trench bottom or seepage bed 

mihlu^Z^^^u^"" ^^9 «liS^if. soil is unsuitable for use as 
A^ï^f''^ f^^^?"^^*'^?. ??^- ^^^^0* ^"<>*^6r site or use disposal methods for tight or wet soils. 

Disposa] lines 

The effluent is discharged to the soil through a 
system of open-jointed or perforated disposal tile 
or pipelines laid in absorption trenches or beds 
having a total bottom area as determined from 
table 3. Dividing this bottom area by the effective 
absorption area in square feet per lineal foot, from 
table 4, gives the total length required, in feet. 
Liateral seepage is neglected. 
^ Proper design and careful workmanship are 
important to successful operation of the system. 
Arrangement of the lines varies with the absorp- 
tion arpa required and the topography of the 
available terrain. *- v 
- Four-inch open-jomted agricultural tile or per- 
torated drain pipe is customarily used.   Individ- 

ual Imes should not^^ in length and 
should be M on a^ grade, never sli^^ 

The preferred depth for an absorption trench 
/allowing for a gravel bed) is frorn^ S 30 
inches. However, depths from 18 to 36 inches 
may be used if it is necessary to clear high ground- 

gravel bed, or to meet some other special condi- 
Äao 1 A^^ Jiwssary to go deeper than 36 
inches the deeper portions should be confined to 
short stretches totaW only a small percentage of 
îhp ^ï f^ \wí^\ As stated unâer Selecting 
w i /?• ^2' ^''^^'^f?^, ^^^"""^ should be at least 4 feet above the highest seasonal ground- 
water level, the top of any rock formation, or 
impervious stratum. ' 

Trench width should be from 18 to 24 inches, 
although widths up to 36 inches may be used in 
the deeper trenches. Wider trenches call for 
wider spacmg between trenches, as indicated in 
table 4. 

TABLE é.—Absorption trench a^ea and spaovng 

Trench width (inches) 

18 
24 
30 
36 

Effective 
absorption 

area 

Square feet 
per   lineal 

foot of 
trench 

1.6 
2.0 
2.5 
3.0 

Minimum 
clear 

distance 
between 
trenches 

Feet 
6.0 
6.6 
7.0 
7.6 

The tile or pipe should be laid in a bed of clean 
gravel, crushed or broken stone, or similar mate- 
rial. ^The travel bed should extend from at least 
6 inches below the bottom of the line to at least 2 
mches above the top. The bed material may 
range m s^ze from V2 to 2% inches. Cinders, 
broken shells, slag, and similar materials are not 
recommended because they are usually too fine 
and may cause clogging. About 1/3- to 14-inch 
jomt space should be allowed between sections if 
agricultural tile is used. The upper half of this 
30int space should be covered with tar paper or 
smiilar material to keep out fine material from 
above. A cover of untreated building paper, 
straw, hay, pine needles, or similar pervious ma- 
terial should be placed over the bed material to 
keep out particles of the earth backfill. Imper- 
vious material should.not be used for this covering 
as it would interfere with the action of the trench. 

If it is necessary to locate a disposal line within 
reach of the roots of trees or shrubs, deepen the 
gravel bed in the affected area by about 12 to 18 
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Äes, keeping the line itself bvel. TJi^F^ 
vides extra space between the moist trench bottom 
and the line and may keep the roots from entermg 
the line. ^     ; 

Exercise care during construction to preserve 
the natural absorptive quality of the soil. Pro- 
tect the trench from silt and debris while open. 
Avoid unnecessary walking in the trench. Flace 
gravel or stone carefully and tamp backñll lightly 
with a hand tamper. Do not machine-tamp and 
do not use a hydraulic backfill. Overfill the 
trench about 4 to 6 inches to allow for settling. 
Closed or Continuous System 

In flat locations, where the sloj^e of the ground 
surface does not exceed 6 inches in any direction 
within the area of the absorption field, the dis- 
posal lines may be arranged in a closed or con- 
tinuous system as shown in figure 10.   In this 

system, open-jointed tile or perforated pipe i^;^ 
used throughout the field.   It is laid on a flat 
grade and the entire trench length is counted in; 
the effective absorption area.   Because of the flat 
trade and interconnecting lines, the effluent will 

istribute satisfactorily without a distribution 
box. 
Serial Distribution System 

Serial distribution of effluent is recommended 
for practically all situations where soil conditions 
permit subsurface absorption and where the slope 
of the ground surface exceeds 6 inches in any di- 
rection within the confines of the absorption field. 
Excessively steep slopes that are subject to erosion 
should be avoided. In the serial distribution 
system, the individual trenches of the absorption 
field are arranged so that each trench is forced 
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FiQUBB 10.—Closed or contiimous tile system arrBn^emmt tor level ground- 



FiouBB 11.—Serial distribution system arrangement for sloping ground. 

to pond to the full depth of the gravel fill before 
the effluent flows into the succeeding trench. ( See 
figure 11.) 

Advantages of this system are : (1) It minimizes 
the importance of variable absorption rates in 
different parts of the field by forcing each trench 
to absorb effluent until its ultimate capacity is 
utilized; (2) it causes each trench in the system 
to be used to full capacity before failure occurs; 
and (3) it eliminates the cost of a distribution box 
and the runs of tight-jointed pipe from the box 
to the absorption trenches. 

The following design and construction features 
should be observed for satisfactory operation of 
this system : 
1. Individual trench bottoms and disposal lines 

should be level, following contours to minimize 
variation in trench depth. 

2. A minimum of 12 inches of earth should cover 
the gravel fill in the trenches. 

3. A minimum of 6 feet of undisturbed earth 
should be allowed between adjacent trenches, 

and between the septic tank and the nearest 
trench. (See table 4.) 

4. Overflow lines should connect the trenches in 
such a manner that, a trench will be filled with 
effluent to the depth of the gravel before the 
effluent flows to the next lower trench. This 
may^ be done as shown in figure 11, by having 
the invert of the overflow line at the top of the 
f ravel fill, 

he overflow lines should be 4-inch diameter 
tight-jointed sewers, connecting directly to the 
distribution lines in the trenches. The trench 
for an overflow line, at the point where it leaves 
an absorption trench, should be ^dug no deeper 
than the top of the gravel fill in the absorp- 
tion trench. 

6. The outlet (overfiow) from a given absorption 
trench should be as far as practical from the 
inlet to that trench in order to prevent short- 
circuiting of the effluent 

7. The invert of the first overflow line should be 
at least 4 inches lower than the invert of the 
septic tank outlet. 
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;,§|piiat¿^:a^^       ;.the •, U.S. ■■. FyíJblác ^^ Health 

^íáílA the ab- 
;ii&||Ä devíee &r disposing: 
^/öfE èïSWèï^ aré ácceptaBle ior soil 
lg|)$0j!|iiÖn"s^^ ^.     ■■^■. ^: ' ■• :.^.. 
lí3El^¥tb absorp- 
íicpi^ bottom area equal to the 
:f Bec^#ei^ Ê^^ of a trench system.   The 
y^&rsñ^líg^^ field is thus 
Sed^j^ TO^ for the trench system 
^\¡i^^ space between the 

íí?íM^ absorption bed to be 

í¿ !HB^ál^ designed and constructed 
aäjollo^r^^ 

MlËii^^ to the same depth as for a 
1 trëAieà^^ j^ making the bottom approxi- 

Si ^ace a 12--ítí^ graTélt)éd in the bottom of 
&^ the disposal tile or pipe 
te the ^avrf so tha^ it has about 2 inches of 

i;^p^ not more than 6 feet 
;Ä not more than 3 feet from the sides of 
'ï^fe bi^, ; If agricultural tUe is used, allow from 
^^;to Ç^ in sections and cover the 
jpiiVtspaees wH^ collars as described for tile in 
atreeái. 

5Í G^ a pervious material 
to keep but the earth backfill as described for 
átríaich. 

6. For oöier features, follow directions as de- 
scribed for a tr^ch syst^n» 

I>inribtition Box 
- Exçérie^ that distribution boxes 
a^n^^^^    <fevices seldom achieve the uniform 

ypspb^^     ^uent that is expected of them. 
^^^ or serial 
íA^ríButión systems gives as good results or better, 

W9^^^^^^^^ the following essen- 
^ y^ f&itùres should be observed : 
; Î. p^ exactly the same 

level-Habout 4 to 5 inches above the bottom is 
f^pmmendedv^^^^^^^^T^ gives spac^ for carryover 
^udgë to accumulate and be detected by inspec- 
t^n.   It also se^ of a baffle to prevent 
p>rt^mim^ aid in obtaining equal 

ÄN^s^ara^^^^o^ ^f tile- 
l^^tont ^tití^ be separated by at least 

iMMppt^A 
||^Äpöghfc,\ii^^ should be pro- 
llËvj^t^Jo^^ ^ 

ÎÊÊ 

If a bc^ is to «êr>^ tó all«^ 
it is äeaired to ^^im^^^^^ Hues 
alteriiateîy or iitrcri^^ soil con- 
ditóoñs or other ri&aso*tj fa pro- 
vided in the box for opening and closing the 
çorr^jponding outlets. Also, if t^^ 
of future neiMÍ for more lines from the box, addi- 
tional outlets may be provided at the time of con- 
sftruction and fitted with plugs that caii be readily 
removed when the need develops. More than one 
box may be used if the ground slope warrants. 

Figure 12 illustrates a distribution box such as 
used on farms. 

fiemovabh cov^ fo bû. 
reasonably wafer Hghi" 

j, for future 
disposal lines 

iniet 2" above boHom of tank 
Ouflets even with boiiom of fank 

fnkh 

OuHefs 
^W^^^'^'-'k-r^krP'^ 

4 — 

if 
Box tengfh can vary fo prcn/ide space 
for number ofouffefs needed. 

FiouBE 12.—Typical digtribntion box. 

Disposal Methods in Tight or Wet Soil« 

Heavy clay or other soils with percolation rates 
over 60 minutes per inch (see table 3, p. 13) and 
locations with high water table are unsuited to the 
usual methods of subsurface effluent absorption. 
However, some local conditions permit successful 
use of special disposal methods such as an above- 
ground absorption bed, an absorption bed with 
subsurface filter, or a seepage pit. 
Âbovegroiind Absorption Bed 

The North Dakota Agricultural College has de- 
veloped a means of disposing of effluent in an 
aboveground bed.   The method has proved very 
successful in overcoming the adverse soil and 
groundwater conditions that occur in some parts of 
North Dakota and could be applied with equal 
success where conditions are similar elsewhere. 
It is referred to as the Nodak system and consists^ 
of a conventional septic tank, from which the^^ 
effluent flows by çravity to an adjoining holding : 
chamber.   From here it is pumped automatically 
to the aboveground bed, as shown in figure 13. 



DUPLEX OUTLET 

ELECTRODES 

mmno LINE 

( 

EARTH a SOD 
OR STRAW--'^l=^7:±::*^=-.=sr=2=i-^^ 

BELOW ^  P^^^ FIBER PIPE 

FROST LIHE  ^^« p^^STrC PIPE 

SMALL ROCK; -,  .^ 
PEA GRAVEL OR BROKEN STONE t       g^AY       ^^^^^^ 

LINE ' 

ABSORPTION BED NOTE; CAN BE ROUND OR RECTANGULAR... 
SHOULD HAVE ABOUT 600 TO 700 SQ.FT. 
OF AREA FOR AN AVERAGE FAMILY 

ALTERNATE 
INSTALLATION 

S^Aim i«.^Mn<i|i^ sbavegroxmá disposal system:  A» stimp pump in holding chamber; B, pump In basement; 0, 
absorption bed. 
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Thô áhoveí^ takes advantage of the 
uS ÄTabsorbiBg pH>perties of the surface 
S/rLivessome drying help from the wind, and 
is r^dily aecesáble should clogging occur and 
cKingormplacingbeneeded/. The location can 
be somewhat ¿oncealedbvplantin^shru^^ around 
the perimeter. Eoote of tlie ^ruT^s will also use 
up ¿«UB of the liquid in the bed. Some winter 
cover (p. 19) is needed over the bed to protect 
againät freezing in cold climat^ such as that of 
North Dakota, No objectionable odor should be 
noticeable from a properly built bed. 

Following are the essential features to observe 
in design and construction of this system : 
1. Use the same septic tank as for any cavity 

system. However, provision of gravity flow to 
the disposal area need not be considered m 
selecting the site, since a pump is used. 

2. The holding chamber should be large enough 
to enable a man to work inside. It should be 
located adjacent to the septic tank and should 
extend from the ground surface to the depth of 
the taJik bottom. Concrete culvert or sewer 
pipe of suitable diameter, or masonry block 
units, with watertight joints and resting on a 
concrete slab floor, make a satisfactory chamber. 

3. The pump may be a submersible type located in 
the holding chamber or it may be a self-prim- 
ing centrifugal or helical rotor shallow-well 
type, with bStrings that do not drip, remotely 
located in the farmhouse or other protected 
location. Piston- and turbine-type pumps are 
not recommended. One-fourth horsepower is 
adequate size. 

If the pump is not in the holding chamber, a 
2-electroae liquid level control is used to turn the 
pump on and off automatically (ñg* 13). The 
electrodes should be set so as to çump 10 to 20 
gallons at one time. For a 24-inch diameter 
chamber this would put the upper electrode 
about 5 to 10 inches above the lower. The 
lower electrode should be at least 6 inches above 
the pipe intake so that the pump will not break 
prime. The electrodes may need cleaning every 
few months in this type of service. 

If there is no check valve on the pump assem- 
bly, a horizontal swing check valve should be in- 
stalled on the suction line. A foot valve on the 
end of the suction line is not recommended be- 
cause of limited accessibility; Plastic water 
pipe, with stainless steel clamps, is recom- 
mended for the pipimg and brass for the valves 
and fittings. 

A submersible çump in the chamber should be 
of bronze or cast iron. A standar-d open-motor 
type is not recommended. Neoprene-covered 
bam wire or underground wire should be used 
for the electric service to the pump. A plastic 
or porcelain barn-type duplex convenience out- 
let should be used in the holding chamber. 

The submersible pump may be controlled by 
an automatic switcii on the pump or by the 
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2'electi*ode liquid level control described above. 
If the latter control is used, it should be in- 
stalled in the farmhouse or some other dry loca- 
tion, as shown in figure 13. The electric circuit 
must be run from tiie liquid level control relay 
to the pump. 

4. One-inch diameter flexible plastic pipe is rec- 
ommended for use between the holding cham- 
ber and disposal bed. Laying below frost 
depth is also recommended. Allowing extra 
length of flexible piping in the holding cham- 
ber permits the submersible pump to be lifted 
from the chamber without disconnecting the 
piping from the puinp. 

5. The absorption bed (fig. 13) is built of gravel 
or the other coarse fill materials previously 
mentioned for absorption trenches and subsur- 
face absorption beds. About 600 to TOO square 
feet of area is recommended for single family 
use. A center core of crushed rock, pea gravel, 
or small field stones, up to 3 inches in diameter, 
should extend about 24 inches in all directions 
bölow the distribution pipe to allow the effluent 
to get away rapidly. Sinking the bed into the 
ground to about the depth of the top soil 
(about 1 foot) helps prevent seepage around 
the edges. An alternative to depressing the 
bed is building a clay dike around the perime- 
ter. It is good practice to select a site for the 
bed that vrill permit enlarging should seepage 
show up at the edges of the mound. 

6. A 12- to 20-foot length of 6-inch perforated 
pipe laid in the top of the center core, is recom- 
mended for distributing the effluent to the bed 
(fig. 13). Plugging the outer ends of the pipe 
and raising them a couple of inches higher than 
the center gives better distribution over the bed. 

Subsurface Filler 

If a ditch, dry streambed, small stream, or other 
suitable area, is available to serve as an outlet, a 
subsurface filter may be used. The filter may be 
installed in either trench or bed form (fig. 14). 
In either case, about 240 square feet of filter area 
per bedroom is recommended. This area may be 
reduced by about a fourth or a third if there is no 
likelihood of the system ever having a food waste 
disposer, automatic washer, or other appliance 
installed. 

The filter resembles an absorption trench or bed 
except that it is deex>er, and open-jointed or per- 
forated pipe is run along the bottom to collect and 
carry off the filtered effluent to a point of disposal. 
Although the filtering affords some purification, a 
discharge area should be selected that will not 
develop into a nuisance or potential water pollu- 
tion hazard. State or local health and water pol- 
lution agencies should be consulted and approval 
obtained before discharging into a stream or other 
surface water. 
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FiouBE 14.—Subsurface filter. 

Other Mediods 
If a soil is heavy or tight, yet shows some 

porosity in percolation tests, its serviceability 
might D6 increased somewhat by using a deeper 
traich and placing an additional 12 to 15 inches 
of gravel or other fill under the drain line. If a 
tight surface soil is underlain by a more porous, 
sandy or gravelly soil, absorption might be im- 
proved by boring 6- or 8-inch holes from the tile 
field down to the porous stratum and filling them 
with gravel or sand. The holes should be 4 to 6 
feet apart and should not extend to the water table, 
unless the area is a safe distance from all wells. 

Where the absorption field is wet, it might be 
ix^sible to lower the water level by laying a drain 
tile line around the high side. This line will need 
an outlet and should not be close enough to an 
effluent absorption trench or bed to pick up the 
effluent. 

If the disposal area is underlain by stratified 
rock within a few feet of the surface, get advice 
from the local health authority. 

Care and Maintenance of the Septic Tank System 

A septic tank does not need yeast or other or- 
ganic material to start the biological action.   All 
the necessary bacteria will develop from the in- 
coming sewage. 
Reernlar S^rndng 

A septic tank system should be inspected an- 
nually and should be cleaned when the total depth 
of the accumulated sludge at the bottom and scum 
at the top reaches about one-third the liquid depth 
of the tank. The rate at which sludge and scum 
accumulate differs from tank to tank, depending 
oii use of the system.   For example, ground food 

wastes or coffee grounds hasten sludge buildup. 
Ta.nks described in this bulletin may require dean- 
ingat intervals of 8 to S years. 

Depth of sludge and scum accumulation can be 
measumi by mserting a measuring stick and care- 
fully "feehng" the contents. A weighted flap 
hinged on the bottom of the stick (fig. 15) helps 
locate the bottom of the scum formation. TMs 
same device is also handy for locating the bottom 
of the outlet device. If rough toweling is 
wrapped around the lower end of the stick, par- 
ticles of the sludge clinging to the toweling will 
show up sludge accumulation. 

If there is an outlet baffle in the tank, lowering 
the stick behind the baffle will keep it clear of the 
scum. Make the measurement near the outlet and 
be sure the stick goes all the way to the bottom 
of the tank. Hold it there for a few minutes 
to allow it to pick up some sludge particles. 

Clean the tank by physically removing the ac- 
cumulated sludge, and scum. Either bailing or 
pumping is satisfactory. In many localities tnere 
are firms in the business of cleaning septic tanks. 

A small amount of sludge may be left in the 
tank as "seed." The tank should not be washed or 
disinfected after cleaning. The material removed 
from the tank may be buried in a shallow pit or 
trench at an isolated location on the farm, away 
from the water source, and covered with earth. 

Many septic tank "cleaners," chemical and 
enzyme, have been placed on the market. They are 
not known, however, to eliminate the need for 
periodic inspection and cleaning. Some of the 
caustic-type cleaners may interfere with bacterial 
processes in the tank and lead to clogging in the 
absorption field. 

Do not use inatches or an oven ßame to impeot 
a septic tank; the gases produced hy the decom- 
posing sewage may explode and cause serious 
injury. 
Drain Solvents and Other Housekeeping Materials 

Soaps, detergents, bleaches, drain solvents, and 
other mild chemical preparations used for normal 
household purposes have little or no adverse effect 
on the system. Frequent or abnormal use, how- 
ever, may lead to trouble* 

Wastes from milkrooms and strong chemicals 
used in sterilizing equipment or in photographic 
work may reduce bacterial action in the tank and 
cause abnormally rapid accumulations of sludge. 
Waste brines from regenerating water treatment 
devices should not adversely affect the tank action, 
but may slightly shorten the life of a disposal 
field in a structured clay-type soil. 
Protection Against Freezing 

Septic tank systems are not likely to freeze if in 
constant use. Warm water and decomposition of 
the sewage usually maintain above-freezing tem- 
peratures. However, if exposure to severe cold is 
probable, it may be advisable to mound over the 
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COVER 

NOTE: CLEAN TANK WHEN A" 
IS 3" OR LESS AND WHEN 
"B" Î5 APPROXIMATELY 12" 

MEASURING 
DEVICES 

^FOR SCUM 

NOTE: MAKE MEASURING STICKS 
ABOUT 6' LONG 

FxQUBB 15.—Devices for measuring sludge and scum accumulation. 

disposal area with earth, hay, straw, brush, leaves, 
manure, or snow for added protection. 

New systems put into operation during very 
cold weather may need additional protection dur- 
ing the first few weeks. This may be easily pro- 
vided in the form of ample quantities of warm 
water in the sewage discharged from the house. 

It is not advisable to try to install an entire 
septic tank system below frost depth as a means 
of protecting against freezing. The final effluent 
should be kept in the upper layers of the soil 
where it will benefit from the action of aerobic 
bacteria. 

Septic Tank System Troubles 
Clogging of the absorption field is the most com- 

mon trouble with septic tank systems. This trou- 
ble may be due to improper design or construc- 
tion, improper use, or neglect of necessary 
servicing. A tank that is too small, overloaded, 
improperly proportioned, or that agitates or 
short-circuits the sewage flow is liable to allow 
excessive amounts of small sewage particles to 
carry over to the absorption area, where they 
clog the pores of the soil. Neglect of cleaning 
produces the same effect. If the absorption area 
is in an unsuitable soil, or is too small, overloaded, 
or poorly constructed, the small amount of sewage 
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particles normally in the effluent may lead to early 
clogging of the soil pores. 

Clogged fields can sometimes be cleaned by 
opening up and flushing the lines with a hose. 
However, this does not open up clogged soil pores. 
More often it will be necessary to dig up, clean* 
and re-lay the absorption lines in new locations 
to get the benefit of unclogged soil. When doing 
this the system should be checked to determine 
and correct the cause of the trouble. 

House sewers also clog—usually from entry oí 
roots and less frequently from pa^jer, rags, sticks, 
or other trash and foreign materials that get in 
through the water closet or a floor drain. If the 
slope of the sewer is too flat to give the sewage 
a cleansing velocity, greases and solids may de- 
posit in the pipe and cause trouble. Obstructions 
due to congealed grease can sometimes be cleared 
by adding hot water or drain solvents that gen- 
erate heat. Other obstructions may yield to rod- 
ding or mechanical root cutters inserted at clean- 
outs. Caution should be exercised in using these 
devices in fiber-type sewers as they may damage 
the pipe or joints. In some cases it may be nec- 
essary to dig up a line to reach an obstruction. 

If the trouble is due to root entry, the only 
permanent remedies are to make the sewer line 
root-proof (see p. 5-8) or move either it or the 



Y^^/ñiammí^^ cannot reach the line, 
îfere^-î^^ inside a sewer 
;çî^ill Ilot g^rer^ènt ^ f^ Willow, pop- 
iar, and Chínesé^ d^ roots are ésj)ecially trouble- 
somi&i ^ ■■■'-■:-■■■' 

Grease Traps 

Grease traps are neither needed nor recom- 
mended for the normal farm septic tank system. 
They clog easily and require too freijuent clean- 
ingior most farmers. A properly designed septic 
tank should take care of the normal grease from a 
farm kitchen. 

If a trap is used, it should be several times 
larger than the quantity of greasy waste dis- 
charged mto It at any one time, and not less than 
30 gallons capacity. It should be located in an 
accessible place, close to the source of grease and 
protected from the cold. Only the kitchen sink 
should discharge into the grease trap—not the 
laundry and bathroom fixtures, 

GxeBSB tends to congeal when cold and leads 
to frequent clogging of grease traps. Periodic 
cleami^ is needed to keep them in operation. 
Ground food wastes should not be run through 
a grease trap. 

DISPOSAL OF DRAINAGE FROM FIXTURES 
OTHER THAN TOILETS 

When the farmhouse does not have an indoor 
toilet but does have a kitchen sink or other similar 
fixtures, the drainage can be disposed of as shown 
m figure 16. Even where septic tanks have been 
installed, it is sometimes advisable to have a sec- 
ond disposal facility for fixtures other than the 
toilet, to avoid overloading the tank if it is under- 
sized, especially where large quantities of laundry 
water are discharged at one time. 

/^Ground line 

^;y/ ^ J^^ P^P^r cverjo/nh 

£>ra¡nH¡e 
^yo^^openjdnfs. 
Tile laid In grave! 
filled irench. 

FiQUKB 16.—Disposal of draiimge from kitchen fixtures, 
by using a line of ciay, plastic, or fiber drain tile sur- 
awinded with gravel. One or two rock-fílled pits at the 
end of the line increase the absorption area and are 
dedrable where there are several fixtures or the soil is 
slow draining. The pits may be lined with pressure- 
creosoted planks or masonry laid without mortar and 
provided with a tight cover. Also precast concrete 
Tftolts with seepage holes may be used. 

h^althliazards^ but they b^^^^ 
barged prpmiscuouslv on the ground surface 
TJiey shouldnever-be áscharged4 thS wSS 
of^ spring nor where they may reach a well 

Coarse sand and gravel, 12 to 18 inches deen 
may be placed on the bottom of the pit to stS 
out smaft part cles of solids that might cÄe 
pores of the soil. If, after a few yea^ the saîd 
or gravel becomes clogged with solids/it should 
be replaced with clean materials, 
f. Lff Tu""^ ijuantities of grease are permitted 
SvisabL ^"^"'"' ' ^'^^'' tra# may be 

CESSPOOLS 

Cesspools are seldom satisfactory for disposing 
of sewage. Although relatively low in first cost, 
they are high m maintenance costs and sooner 
or later usually develop into nuisances or health 

heafth ?i)de    ^^^ ^^^^^ *^^^ ^^^ prohibited by 
The cesspool depends for its action on seep- 

age of the raw sewage into the surrounding soil, 
in tight clay soils the seepage is extremely lim- 
ited and temporary as the sewage solids quicHv 
clog the pores of the soil. In more open soils 
the clogging process is more gradual. In both 
cases the eventual result usually is overflow and 
trouble. Emptying and then cleaning the walls 
and floor of a cesspool do not fully open up the 
clogged pores of the surrounding soiL and over- 
flow can be expected to occur soon again. 

Accumulated solids in cesspools must be re- 
moved from time to time and should be buried 
18 to 24 inches deep in a trench or pit where 
the water supply will not be endangered. Caustic 
potash (lye) will to some extent liquefy solids in 
a cesspool However, this treatment does not 
eliminate the necessity of removing the contents 
when the periodic inspection shows that the cess- 
pool is nearly full. Also, this treatment is not 
effective m liquefying solids in the pores of the 
surroundmgsoil. 

When clogging continues and cannot be cor- 
rected, the best solution usually is to abandon the 
cesspool and install a septic tank system. The 
abandoned cesspool should be completely filled 
with stones, earth, or other solid materials to avoid 
possible accident or future cave-in. 

PRIVIES 

A privy, when safely located and properly built 
and maintained, is satisfactory for its purpose on 
the farm. It should be located 50 to 150 feet from 
the farmhouse, preferably on the opposite side 
from prevailing winds, and at least 50 feet from 
the well. A site downhill from the well is gen- 
erally safest. However, the groundwater may 
flow in a direction opposite to the slope of the sur- 
face, in which case the privy should be built on 
the other side of the well.   Direction of flow may 
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sometimes be learned from soil surveys, well- 
driller's data, or other similar sources. A distance 
of at least 6 feet from fences or other buildmgs 
allows for proper mounding of the pnvy and keeps 
it   away Irom   roof   drainage   from   adjacent 

^Gt>ä, tight construction with screened ventila- 
tors keeps insects and birds from entering, pre- 
vents rapid deterioration of the building, and 
provides greater comfort for the user. 

Certain features, while not essential to sanita- 
tion and satisfactory service, add to personal con- 
venience. A paved walkway, well protected from 
cold winds and rain, is desirable. A neat, white- 
washed lattice, an arbor covered with vines, or a 
hedge screen aads to privacy. 

The Earth Pit Privy 
The earth-pit privy is the simplest to build and 

the most widely used. It is not generally rec- 
ommended where underground rock has crevices 
and should not be used where the pit extends to 
within 2 feet of the groundwater. 

Figure 17 illustrates sanitary pit privy construc- 
tion. Because privy units are commonly used as 
urinals, the use of impervious materials for risers 
and floors facilitates cleanliness. Wood, pressure 
treated with a preservative, is durable and reduces 
the problem oi moisture condensation. It could 
be used if approved by the local health authority. 
The building itself may be built by either plan 
shown in figure 17. A wood structure is easy to 
move to a new location. 

A pit with a minimum capacity of 50 cubic feet 

will usually serve five people over a period of fi |i 
10 years. The privy should be moved when tip 
pit is filled to within 18 to 20 inches of the tojpi 
and a strong disinfectant spread in the old pit^ 
before covering it with earth. 

Wood is most commonly used for the main part 
of the building. A translucent material, sucn as 
fiberglass, used for the roof will admit natural 
li^htana assist in maintaining a clean and hy- 
gienic interior. 

The ground outside should be sloped as shown 
to shed water away from the building; the roof 
should extend beyond the walls to shed water away 
from the pit. 

Care and Maintenance 
All privies require periodic attention. Seats 

and covers should be washed weekly with soap 
and water or with disinfectants, such as cresol, 
pine oil, or hypochlorite or chloride of lime. 
These disinfectants also have deodorant prop- 
erties. They are available at most grocery or drug 
stores, Druggists generally carry a more refined 
product and consequently the price is higher. 

Fly and mosquito breeding in a pit privy is best 
controlled by tight construction, and screening of 
the privy structure—particularly the riser and 
ventilators. Before each breeding season inspect 
the structure carefully. See that the seat covers 
fit tightly and that loose boards and broken screens 
are repaired. Crude oil, crankcase oil, or borax 
solution (1 pound of powdered borax dissolved 
in about 10 gallons of water) poured over the 
contents of the pit about twice a week are some- 

Optnjolnis 

FiGUBE 17.--Sanltary plUype privy construction.   A, concrete slab and diagonal riser    Detailed Blans and biU of 
materials available from U.S. Public Heaith Service, Washington, D.C., 20203   ^'¿^ted w¿ctí^fi^ 
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times ttôéd to control breeding, but their effective- 
ness is doubtful.» 
^ Odors from privy pits and vaults can be reduced 
by covering the contents with diy earth, ashes, 
manure, Or sawdust. These materials fill up th¿ 
pit rather quickly, but can be used where other 
deodorants are not available. Commercial deodor- 
ants are available from suppliers of disinfectants. 
. if a person m the family has typhoid fever or 
IS a carrier of t3iat disease or has dysentery, it is 
advisable to dismfect the excreta. Live steam, 
boOing water, and such chemicals as caustic soda 
hÄu.V*^''''^i!^^^',?"?^^° P'^t^sh (potassium 
hydrraide) or hypochlorite or chloride of lime 
may be used. The heat generated by the slaking 
of quickhme^is also effective. W result! 
are obtained if the infected material is treated 
^l^^i^ kP*^'*","? '* ^ ^^^ P"^- Further advice may be obtained from physicians, local healtíi of- 
ficers, or State health departments. 

CHEMICAL CLOSETS 

Jn geaieral, chemical closets should be used only 
where there is no water closet aaid there are elderlv 
ïlJ^l^ ^P'* unable to get outdoore, particu- 
S-^i" T*®i"- ^l ^"^^ localities th¿ir use is 
ni e. ^l ^Y' ^^*"^ *>i improper mainte- 
nance. Strict adherence to the manufacturer's in- 
stallation and maintenance directions is necessary 
if^^^u^**;'^^-?*^'^ ^^^^®- The chief advan- 
tege of chemical c osets is that they may be within 
or adjoimng the house and used without regard 
to soil or groundwater conditions. The caustic 
chemicals required, if used properly, reduce the 
SZ?? fr^'/ 'f'^^^' ^^ liqueïyinÎ actioS^ dS 
S^ílL^íi^'*^^^-''!*'^ *=°'^*^^t«'^"^ lessen'dan- 
^l^^ ^^- ^disadvantages are the cost of the 
c^micals and necessity for careful and constant 
maintenance. 

The chemical-tank closet is generallv recom- 
mended over the diy-type chemical closet. Three 
variations of tanks are available commerciallv. 
Une type contains a clean-out opening in the t<íp 
of the tank, through which the contints are re- 
mOTed by pumping or bailing. The second type 
^^' '^*?<iition to a clean-out opening, a drain 
jalve at the bottom, which is operated by a handle 
extendmg to a clean-out opening, so that gravity 
drainage of the tank is possible.^'ke third type is 
self-draming; as the excreta are added an equal 
voimne of liquid is spilled out the overflow.   The 

SedSlgi^Sr^''"'"'^'"'^"^^^''''*^'^^ 
The last-mentioned type requires frequent addi- 

tion of chemicals, and the others are recharged 
after each emptying. The presence of odor iiuii- 
cates insufficient chemical or the need for emptying 
and recharging. The same precautions apply to 
selecting an area for disposing of the tank wastes 

TTQAÍ^'Í*^^^^^ ^S^*^^^^ ^^ ^^ control  are  described in 
ÜSDA Leaflet 390, -The House Ply, How To Control It.» 

Pine tar and coal tar wüí acS3Ti?^^*^i"«i 
disinfection and deodSaSrAt&SÏ 
tante produce some liquefaction in ¡dA^îf 
«sed m sufficient quanfîties    The i^»n^Ä » ^^ 
oHfT^llTn,^"'«^ if thtreœXcletrtoî foil" 
thVboîf ' "^^"^ *^^y ''^^ -«^« i« coMaïwUh 

This form of closet is more of an exnedient thù„ 
a permanent installation, and dai> ca?e AÏ 
SitU"^^'^^ *^^ development^f tr^^y 

REFUSE DISPOSAL 

Refuse, in this discussion, means the saj-hao-« 
rubbish, and a^hes resulting'from a^tivitiSíA 
farmhouse. Sanitary handling and dîS^ 
these materials will'do mucff to imSTthe 
esthetic conditions aromid the house anS yl,^    ^ 
f^ oi"^^ ^•'"^'*' «f ^^^ o^-ga^ic wS from 

for anima?C^"f ' some items that are suSble -Lur animal teed and some that nrA n^f    -p^kUiJu 
consists of all the other hoÄld o^mio^tS 
materials, except ashes and sewagefand iîcTudS 
bottles, cans, papep, rags, and thf íike   Some 5 
it may be combustible and some not. 
<,imnlffi!5lf^ '^ ^"^ ^^^ *° *"™ais, handling is 

Ä^tiSr^^*'^ *^^ comestible's i:i.t 
shmfw^L i^'i .'^'"Porarily pending disposai 
Should be kept m watertight, rustproof, i3 
üÄinr*'^""^ T'^^^ withCdies ÏÏ 
Äo'S ^ ^^'^^ Container« outdoors should 
fil,r?îfi"" ^^ 1*"^ '''• '^^'^ similar to those in 
^,i,Vl^"if '^'^^*'^ *'^°«* 12 inches above the 
SL^r,?r ^^^?î« T^ underneath for Cleaning and to prevent harboring rodents The 
rack may be screened with a lattice^So?shSb! 
El,lï^^J?'i'*'^'?"^^''^yg*rI'age containers. 
Should be emptied at least weekly Both racks 
and containers should also be cleaned wÍkl? 
the S'rfÍT*^'"'^i or garbage scattei^ on 
andfi?^? wïlî provide places for fly breeding 
and thus are undesirable. Open or w:ooden coi^ 
tamers should not be used. Garbage containers for 
use m the kitchen should be small enough to re- 
quire daily emptying. 

Electrically operated food waste disposers dis- 
charge these wastes through the kitchen-sink 
drain and thus eliminate the problem of handling 
them as garbage. However, disposers will not 
handle tin cans, glass, and the like. Follow manu- 
tacturers' directions as to the kinds of materials 
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FioxTBE 18.--Suitable racks ¿or reifuse containers. 

that may be handled by these units. Disposers 
may be used with septic tank systems if the tank 
1 a large enough and if there is sufficient water 
available for flushing the drain to prevent 
doj^ging. 

Garbage to be fed should be preserved as care- 
fully as IS food. To prevent spread of trichinosis 
and other diseases, boil garbage for 30 minutes be- 

fore feeding.   State laws regulate feeding garbage 
to animals.  Check your laws before feeding. 

Incineration is a sanitary method of disposing of 
combustible refuse. Wet materials, however, are 
not easy to bum. Figure 19 shows a tyçe of incin- 
erator suitable for farmstead use. Brick, stone, or 
other fire-resistant material may be used. Com- 
mercial incinerators, some of which are designed 

FiGUBE 19.—A satisfactory incinerator for farmstead use. USE 19.—A satisfactory incinerator for farmstead %i<^e^    irvn^or,«.« T»I XT    ^^««       
obtained through county agricultural agente^ OT the SteS^SiíhLÍ^^' ^^^-   ^.*'"''"« drawings may be 
coUeges. ""^ "-"^ ®^'^^'^''" »sncultural engineers at most State agricultural 
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to be biiîlt iiító the 1^ availaWéj al- 
tíiougH tHéy^ i^ the 
homemade type shown. Burning refiise in a 
Iritchßn range or furnace may cause accumulation 
of grease in the flue and require frequent cleaning 
tojmcöTentßre. . >'H5 . 

Tr^h burners of various designs suitable for 
burning small quantities of paper and rags are 
available or may be improvised. The m^n re- 
quirements are provision for adequate draft and 
for preventing the escape of burning paper or live 
embers. 

Another desirable method of refuse disposal 
is to bury it in a remote area on the farm. Mate- 
rials may be deposited in a trench 3 or 4 feet wide, 
7 or 8 feet long, and 4 or 5 feet deep, compacted 
or burned and then covered with earth frequently 
enough to control odors, smoke, insects, and ro- 

dents.  Wheri filled to wi^^^ of the top, 
the trench should be pe-rmaiiently sealed wiwi 
earth cover tod another one s 

Gstrbage may be inclue compost heap 
-wit^^ similar materials. 
Thé compost pile shoidd be in an inconspicuous 
place, buflt-up to the desired height with materials 
that will rot, and then covered with 2 or 3 inches 
of earth. The top should be level and the sides 
steep sloping. Keep the composted material 
moist; otherwise it will not rot. Adding com- 
mercial fertilizer increases the fertilizing value 
of the compost. 

Ashes and clinkers removed from furnaces 
should be placed in metal containers to eliminate 
fire hazard. Wood ashes may be spread on the 
lawn or garden, as they have some fertilizing and 
liming value. 
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