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SEPTIC TANKS FOR FARM 
SEW AGE DISPOSAL 

By F. L. COOPER and J. W. SJOGREN 

In the modernizing of our farm homes the most essential thing 
is the safeguarding of the health of the household. A more or less 
adequate water system is generally the first step, and to remoye the 
household wastes is of course the next step necessary. This is a yery 
important subject that does not as a rule receiYe the attention and 
consideration that it merits. 

It is to be regretted that the sanitary conditions in most of our 
rural homes and schools, are not as good as should be expected. Cess
pools, outdoor toilets and other health menaces of a similar nature are 
too many times located where the underground drainage may find its 
way into wells or springs used for drinking purposes. To dispose of 
the household waters in a safe and sanitary manner the use of the 
septic tank and a drain tile disposal system is recommended as the 
best method where sanitary sewers, such as are used in cities and 

.larger towns, are not available. They are recommended by the state 
board of health and by authorities everywhere as the best method 
known at this time, when properly designed, located and constructed. 

The use of cesspools for the disposal of raw sewage has been con
demned by nearly all health authorities. It is seldom that one finds 
them operating successfully oyer a period of eyen a few years ,yith
out causing trouble or proying a menace to health except under the 
most favorable conditions. For this reason the cesspool is not recom
mended except where the water supply is not endangered and then 
only second to a septic tank. 

A septic tank is sometimes spoken of as a water-tight cesspool 
but speaking more definitely it is a water-tight, unventilated recep
tacle into 'which the raw sewage of the household is discharged in 
order that the solid may become broken up. liquified and to a con
siderable extent deordorized, thus making its disposal a more simple 
and safe process. 

The Action of a Septic Tank 

Fresh or raw sewage as it comes from the home contains a con
siderable amount of solid matter whose safe disposal is frequently a 
rather difficult problem. These solids, when exposed to the air, 'be
come very offensive and it is for this reason that a septic tank is 
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used to change them into a morc staple and less disagreeable form. 
These solids float as long as the sewage is in motion but as soon as 
the velocity is checked they sink to the bottom. 

In a septic tank the velocity of the sewage is checked due to the 
enlarged cross-section of the tank in proportion to that of the sewer 
tile from the house. The agitation of entrance is quieted by the use 
of submerged inlets and baffle boards. The solids then settle slowly 
to the bottom where they are acted upon by the ever present bacteria 
in the sewage. One type is called anaerobic bacteria. They thriye 
and multiply in the absence of air and light. The dark and unven
tilated septic tank is an excellent work shop for these bacteria. 

They break down the solids turning a part into liquid and part 
into a gas which rises at once to the surface carrying ·with it small 
particles which soon cover the surface of the liquid with a scum which 
assists materially by further excluding the light and air. At the bot
tom of the tank appears a deposit which is called sludge. This is 
formed from toilet paper and other insoluble solids present in the 
sewage. The accumulation forms slowly and the tank under ordinary 
usage should not require cleaning oftener than once every 2 to 3 
years. Where the fresh sewage of a household is disposed of in this 
manner, the accumulation of sludge and scum is more rapid than in 
a large disposal system. Sufficient capacity aids materially in re
ducing the amount of cleaning necessary. In cleaning a tank, the 
scum is lifted out with a fork and the sludge and liquid agitated and 
dipped out or better yet pumped out with an ordinary pump. 

The discharge from the tank is called the septic effluent and 
while it should be reasonably clear and partially deodorized it is not 
pure and harmless as many people seem to believe, but often carries 
many dangerous disease germs. This effluent must be disposed of in 
a sanitary manner and the principles of the disposition are taken up 
later on. 

Types of Septic Tanks 

There are many designs of septic tanks in use thruout the coun
try that have proved satisfactory under tests continuing over a period 
of years. These designs, while differing in many details, have the 
same underlying principles and can be divided into two classes. 
These are the single and the two-chambered types. 

Single-Chambered Septic Tanks 

Single-chambered septic tanks such as illustrated in Figures 1 
and 2 have but one compartment and the liquid is stilled by the use 
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of a large tank, the submerged inlets and outlets and baffle boards 
that prevent currents that might carry solids over in suspension. This 
would cause trouble sooner or later as the drain tile would become 
clogged. 

The tank should be sufficiently large to contain the output' of 
sewage of anyone day allowing for times when the amount is large 
As a rule the capacity of the tank should be enough to allow for 4 
cubic feet below the outlet pipe for each individual in the family 
taking into consideption the accumulation of sludge in the bottom 
of the tank and the extra number of people who may be in the family 
occasionally. It is false economy to make the tank tod small as the 
saving in materials is negligible when one considers the freedom from 
cleaning that the larger tank will provide. It is therefore recommend
ed that the tank large enough for 10 people, be installed for even 
moderate-sized families. Where sufficient capacity is not provided 
the sewage does not stay in the tank long enough for bacterial action 
to liquify it and as a result is forced thru the outlet carrying some 
solids. 

Figure 1 illustrates a septic tank of the single-chambered type 
with three sets of baffles. This type has been used in California 
successfully for a period of years and over 100 have been installed in 
Colorado with good results, not one case of dissatisfaction having 
been reported. Like most designs, it is rectangular in shape, being 
longer than its width. Its advantage over the tank illustrated in 
Figure 2 is that it stills the liquid a little better and is less apt to pass 
solids thru in suspension. The design in Figure 2 has given satis
faction but while many have been built in, some states of a similar 
type, few have been constructed in Colorado. Its simplicity of de
sign is the reason it is included in this bulletin. Some people without 
the ability and experience to decipher the details of construction of 
the other designs can install this one with little difficulty. 

In both of these designs of the single-cham he red septic tanks 
the baffles are made of wood, the capacities are nearly alike, the in
lets and outlets are made. of single "Y" branch sewer tile, and the 
outlets are placed one and one-half inches lower than the inlets. The 
principle difference lies in the position of the baffle boards. In Fig
ure 1 the baffles are set an angle at each end with the clearance of 
the outlet one inch from the baffle. 

Twq-Chambered Septic Tank 

The two-chambered tank is used where a more efficient plant is 
desired or where the final disposal of the effluent becomes a serious 
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problem. Figure 3 illustrates a two-chambered tank that has given 
good results. The raw sewage flows into the large compartment 
where it is acted upon by the anaerobic bacteria. It fldws slowly into 
the second chamber where further bacterial action takes place and 
then it flows into the disposal system. The first chamber should be 
made large enough to provide a retention period of 48 hours with an 
allowance of 50 percent additional capacity to allow for the accumu
lation of sludge. The second chamber is made large enough to take 
care of a 36-hour supply of sewage. The double chamber tank, there
fore, provides a total retention period of 108 hours. 

The following table shows the size of a septic tank to construct. 
The single-chambered tank should be made the same dimensions as 
the first chamber of the double-chambered tank. 

No. of Gallons Capacity required Effective 
Persons per person in first chamber cross-section 

72 hours --"-<. 

7 
9 

12 
15 

25 
23 
~'Q 

IS 

gallons 

525 
620 
720 
810 

cn. ft. 

70 
8.3 
96 

lOS 

3 ft.x4 ft. 
3 ft.x4 ft. 
3 ft.x4 ft. 
3 ft.x4 ft. 

Length of Tank 
lstchamber 2nd chamber 

I; ft. - 0 in. 
7 ft. - 0 in. 
S ft. - 0 in. 
n ft. - U in. 

3 ft. - I} ill. 
3 ft. - 6 in. 
4 ft. - () in. 
4 ft. - 6 in. 

The, Sewage Dispo,sal System 

The effluent which leaves the tank is usually a colorless, thin 
liquid and may contain a large number of harmful germs. It should, 
therefore, never be emptied into an open draw or into a stream thus 
endangering the health of the community. 

Usually the most effective way of absorbing the effluent from 
the tank in surface soil is the use of a sewage disposal system illus
trated in Figure 4. 

It consists of drain tile laid rather near the surface in a garden, 
in a meadow, or in a cultivated field. The liquid from the tank flow
ing thru these tile lines is absorbed by thE) soil at the joints of the 
tile. A sufficient amount of tile must be used to prevent water log
ging. the soil in spots and thus retarding the bacterial action. The 
soil bacteria live in the presence of light and in an abundance of air, 
hence the nearer the tile is to the surface, the better, but it mnst be 
deep enough to allow plowing and cultivating over it. A distance of 
from 15 to, 20 inches below the surface of the ground with a slope 
of 4 inches per 100 feet is usnally recommended. Avoid placing tile 
near trees as their raots will fill the tile and stop all flow in the 
course of a few years. 
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The Amount of Tile.-The amount of tile necessary depends upon 
the type of soil and sub-soil and the number of persons producing 
sewage. In sandy soils 15 to 30 feet is allowed per person and in 
heavy soils from 30 to 50 feet. If the subsoil is clay or adobe it is 
recommended that gravel or cinders be placed around the tile as illus
trated in Figure 4 thus increasing the absorption area. In laying 
the drain tile all joint~ should be covered half way down the sides 
with tar paper to prevent dirt from entering thru the joints (Figure 
5) and obstructing the channel. 

Care should be taken to have uniform grades and joints. In lay
ing the sewer tile the joints should be packed with oakum or jute 
and concreted with 1 part cement to 3 parts sand. In Figure 6 is 

----.. -4: CONCRETE ~ ,.:"- ' .. _ 

r/(;6 
illustrated the wrong metho'd of laying sewer tile while the approved 
method is illustrated in Figure 7. A rope attached to a partially 
filled sack of sand is slipped over each tile and drawn along as the 
joints are cemented, keeping the sack in the joint until packed with 
oakum and concreted. This keeps the joints even and smooth as the 

CONCRETE 

!::~;;:;:~~;ft~;:J.-
F16.7 

sack smooths o'ff the concrete protruding thru and leaves no obstruc
tion that might cause plugging later. 
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Location of the Tank.-It is best to locate the septic tank 25 
feet or more from the house but in small yards they have been located 
much closer, even under porches. This, however, is no't recommended 
on account of the cleaning necessary every few years. The tank 
should, however, be located as near the house as convenient so as to 
shorten the intake sewer, as here is the only place that clogging is 
apt to' occur. The top of the tank should be slightly below the ground 
level so that it can be easily covered with earth. This places the out
let some 15 to 18 inches under ground which has proved a desirable 
depth when good conditions for soil drainage exist. In cases of oc
casional excess surface water o'r when a high water-table exists it is 
best to have a tight cover with protruding manholes as the contents 
should never be excessively diluted as it stops the necessary bacterial 
action. For this reason also, one should never allow strong disinfec
tants to enter the sewage. 

If grease is never allo'wed to enter the sewer system the use of 
grease traps is not necessary, but as it is generally present in dish
water from pans, skillets, etc., it is recommended that they be in
stalled. They should be placed between the sink and the septic tank. 
Figure 8 illus~rates a good type of grease trap. 

Q 

GREASE lRA.F 

~! /5AIi'Ii'£L USED Foli' 
INSIDE RJI?M. 

FIG. 8 

Forms.-The forms for all tanks shown will not be discussed as 
space will not permit but the principles o'f construction are similar. 
The form for the tank illustrated in Figure 1 will be described as it 
is believed it will be the one most generally used in Colorado. 
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Excavation.-After selecting the site for the tank, take four 
planks and place them flat on the ground around the edge of the pro
po'sed excavation. This should be 7 feet 8 inches long, 3 feet 8 inches 
wide and deep enough so the top will be covered with at least 4 to 6 
inches of earth. The excavation can be made inside this rectangular 
curb. The sides should be kept as perpendicular as possible, check
ing up occasionally with: a plumb line. If the soil is very crumbly 
and will not hold up, the hole will have to be dug large endugh so 
that an outside form can be used 4 inches on all sides larger than the 
inside form. The concrete, of course, is poured between them. 

Form.-The form is illustrated in Figure 1 which shows the box 
made 7 feet long, 3 feet wide and 4 feet deep. The sheathing is of 
inch lumber surfaced on one side. Generally, enough old lumber can 
be secured on the farm for this purpose. The use of 1 inch by 1 inch 
pieces in the corners as illustrated in Figure 1 aids materially in re
moving the forms and makes it possible to use them over and over 
again in one community. Use 2 inch by 2 inch material for inside 
corners using 4d box nails to attach to the ends lightly for easy 
removal. The 2 inch by 4 inch studding are placed on the sides next 
to the 2 inch by 2 inch pieces. The studding should extend above the 
box some 2 to 3 feet as the form is suspended from these. Extending 
across the box top and 8 inches above the bottom are two 1 inch by 6 
inch braces to prevent the sides being forced out of line hy the fresh 
concrete. Grooves for the baffle boards are made by attaching 1 inch 
by 2 inch strips nailed to the outside of the form using 4d nails. If 
the edges of the strips are beveled they are more easily removed and 
less apt to' injure green concrete. After the form is nailed together 
it is lowered into the hole and blocked 4 inches off the floor and the 
same distances from the sides and ends. Pieces of 1 inch by 6 inch 
boards are nailed to the studding extending some 2 or 3 feet beyond 
the excavation: Stakes are driven in the ground beside these boards 
and nailed tight. The blocks are then removed from under the form, 
which is now securely suspended in the hole. 

The concrete should be made of 1 part cement, 2 parts clean 
sharp sand and 4 parts of gravel, by measure. Enough water should 
be added to give a quaking mixture. A wet mixture is not satisfac
tory. 

'fhe floor should be poured first and smoothed down with a 
trowel. The walls are next made and should he well tamped, spading 
the inside to insure a compact surface. 

An insert should be made in the center of each end at the proper 
height for openingR for the inlet and outlet "Y" branch sewer tile. 
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These consist of 2 boxes 6 inches square and 4 inches long. Do not 
place these boxes until the proper height has been reached as they 
interfere with proper tamping of the end walls. 

Cover Slabs.-The tank can be covered with 3-inch planks that 
have been treated thoroly with creosote to prevent rotting. A more 
permanent installation is made by making a form for the cover slabs 
as illustrated at the bottom of Figure 1. The form consists of two 
1 inch by 4 inch boards 8 feet long, spaced 3 feet 8 inches apart 
across which are five 1 inch by 4 inch pieces with 18 inches between 
centers. They should be placed on level ground or sand. About 1 inch 
of concrete is poured, then one-half inch reinforcing rods o'r heavy 
hog-wire fencing is placed. Lifting rings or handles should then be 
inserted and the remaining 3 inches of concrete added. After setting, 
the concrete should be covered with a few inches of moist earth. 

Removal of the Form.-After setting for one or two hours, thp 
1 inch by 1 inch pieces in the corners should be tapped lightly and 
removed. The. form should be left in place for 3 days and then care
fully removed to prevent cracking the green concrete. The 2 inch 
by 2 inch studding in the corners are removed first by pulling the 
nails, the heads of which protrude about one-eighth of an inch. The 
inside of the tank should be painted with a wash or pure cement and 
water. The inlet and outlet sewer tile are set with a mixture of 1 
part cement to 4 parts of sand. The baffle boards are then cut 3 feet 
1112 inches long and inserted in the grooves. The coyer slabs are 
placed and made tight with '3 wash of cement and water and the tank 
is ready for use. 
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Bill of Materials 

Lumber for form. 
Side walls-8-1 in. x 6 in. x 14 ft. 0 in. SIS. 
End walls-4-1 in. x 6 in. x 12 ft. 0 in. SIS. 
Studding-3-2 in. x 4 in. x 10 ft. 0 in. Common. 

Braces and suspending boards. 
2-1 in. x 6 in. x 12 ft. 0 in. Common. 
2-1 in. x 6 in. x 10 ft. 0 in. Common. 

Baffle boards-3-2 in. x 10 in. x 12 ft. 0 in. Common. 
Corner strips-2-1 in. x 1 in. x 10 ft. 0 in. S4S. 
Baffle cleats-2-1 in. x 2 in. x 10 ft. 0 in. S4S. 
Cover slabs-2-1 in. x 4 in. x 16 ft. 0 in. S4S. 
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Reinforcing-7 ft. 4 in. of heavy 45 in. hog wire split lengthwise. 

Tile 

Use 4 in. vitrified bell necked sewer tile for sewer lines. 
Use 4 in. drain tile for drains. 
Inlets and outlets-2-4 in. single Y branch vitrified sewer tile. 
Concrete-2 cubic yards of gravel % in. to 1% in. diameter. 
1 cubic yard of clean sharp sand. 
13 sacks of cement. 
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