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INFORMATION 

If sugges lion s are wan led on an installation to meet unusual condi­
tillll S, the following blank should be filled out giving the necessary 
informatio n. 

1. Nall1e ....................... · ········ Date ................... . 

2. i\ddress ........... ·· ········ ··· ·························· ··· · 
3. Location ............... Miles North ....... , 11iles East. . ... .. . 

o f ......... ......... . . ..... .......... . 

Nrilcs South ........ M:il es West. ...... . 

of .. ......................... ... ..... . 

4. J low is water supplied ? ...................................... . 

S. Il ow many per son s will be se rved? ........................ ... . 

G. J low many ho uses will be served? ............................. . 

...... .. ..... Subsoil? . . .. ........ . 

7. \Vhat ot her liquid s vvill go into th e tank besides h ou se sewage 

and \v a s t e s? . , ..................................... .. ...... . 

S. \i\1hat kind of so il is found around site for the sept ic tank ? ...... . 

9. Vlhat is th e s lope of gro und in feet per hundred feet di stance ? 

.. . . ..... .. ... . . ............ .... ....... ............... ..... ... .. 
10. j\r e underdrains near the s it e o f tank? ........ How far? ....... . 

11. J s drainage good? . ...................... .. ... ......... .. .... . 

12. l~Iow far are outle t s of underdrains from tank? . .. . .... ..... . . .. . 

13. lIow far from tank t o a running stream? .. . ........ . ......... . . 

14. Kind and depth of well ? ....... .... . ............ .. ... .... ..... , 

15 . Distance of well from tank site? ......................... , ... . 

16. Does water come from gravel, clay or rock? ..... .. ........... . 

17. I s gravel convenient for building purposes? ................... . 
18. :Make sketch of house and other buildings near and show ground 

slope by arrows p ointing down the s lope. Also state amount 
of s lope. Questions should be. sent t o the Department of i\gri­
cultura l E ngineering, Michigan State College of Agriculture 
and Applied Science, East Lans ing, Michigan. 
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The Septic Tank and Tile Sewage Disposal System 

BY H. H. ~ r( J SSE Lf\IA N AN I) n , E . ROnF.Y 

Part I 

DESIGN 

J\ sewage di sposal sys tem is fundamental t o th e in s tallati on of other 
con veniences in t he farm ho me. Before funnin g wate r can heco n]( ~ 
possible, or at least practicabl e, it is necessa ry to prov ide so me m ea ns 
of r emoving th e waste water. A septic tank and ti le sys tem prov id es 
that means, and a t the sa me tim e prov id es the bes t possible met hods 
of sa fe -guarding th e \vater suppl y again st contam inati on from t hese 
w a stes. 

The septic tank and tile sys tem is to the farm hom e what the sewer 
sys tem is t o the city. It prov ides a satisfactory m eans of di sposing or 
the wastes from the kitchen, laundry, and bathroom. 

Its operation is d ependent upon a natural decompos ition process ,­
through the action of bacteria. These bact eria fir s t break down the 
sewage and th en render it practica ll y s t eril e and harml ess. At all times 
the sewage is kep t away fr om fli es, and thus the food and water sup ply 
is safe-guarded and th e fami ly pro t ec ted from typhoid and kindred 
disease,s . 

Its cost is not prohibi ti ve, and it s co ns truction is littl e 1l1 0r e di fflc tll t 
than the building of a concret e water tank. 

The Michigan Septic Tank 

The septi c tank described in thi s bulletin is the outgrowth of th e 
experience gained through the con st ruct ion of several sys t em s and 
from observations on th e ope ration of many of the se sys tem s ulldec 
various conditions, extending ove r a period of thirteen years. 

T he design follows ve ry close ly the, accepted de s ign of syste ms of 
t hi s type, but s light changes have bee n made to cheapen or simpli fy its 
construction . 

Features of Design 

In the Michigan Septic Tank , as w ell a s in many other designs, tw o 
distinct processes of bacterial ac ti on are employed t o bri ng abou t C0 111 -
p lete decomposition of th e sewage. These processes wi ll he desc rijJ ed 
hy indicating the use of the fottr unit s which mak e u p th e cO l1lplt't t> 
sys tem. 'I' hese unit s are as follows: 
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BY H. H. M1 JSSE Lf\IA N ANI) n, E . ROnEY 

Part I 

DESIGN 

A sewage disposal system is fundamental to th e installation of other 
con venience s in the farm home . Before running water can heC01lll~ 
possible, or at least practicable, it is necessa ry to provide so me means 
of r emoving th e waste water. A septic tank and tile system provides 
that means, and at the sa me time provides the best possible methods 
of sa fe -guarding the water supply against contam inati on from thes e 
wastes. 

The septic tank and tile system is to the farm home what the sewer 
sys tem is to the city. It provid es a satisfactory means of disposing or 
the wastes from the kitchen, laundry, and bathroom. 

Its operation is dependent upon a natural decomposition process,­
through the action of bacteria. These bacteria first break down the 
sewage and then render it practically s t eril e and harml ess. At all times 
the sewage is kept away from fli es, and thus the food and water supply 
is safe-guarded and the fami ly protected from typhoid and kindred 
d isease,s. 

Its cost is not prohibi ti ve, and its cons truction is little ll10re di fflCtl1t 
than the building of a concrete water tank 

The Michigan Septic Tank 

The septic tank descr ibed in this bulletin is the outgrowth of the 
experience gained through the construction of several systems and 
from observations on the operation of many of these systems ulldec 
various conditions, extending ove r a period of thirteen years. 

'fhe design follows very close ly the accepted design of system s of 
t hi s type, but s light changes have been made to cheapen or simpli fy its 
CO ll struction. 

Features of Design 

In the Michigan Septic Tank, as well as in many other designs, two 
d ist inct processes of bacterial action are employed t o bring about COI11 -
plete decomposition of the sewage. These processes will he c1escril Jed 
hy indicating the use of the fOtlr unit s which make t1p the cOl1lr lt't ~ 
sys t-em. T hese unit s are as follows: 
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Fig. l.-Interior of tank show in g inl et , overflow, siphon , sa fet y oV f rAow, :l11d o11tl 1. 
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SEPTIC TANK AND TILE SEVVAGE DlSPOSAL SYSTEM [j 

1. Anaerobic and settling chamber for the decomposition of so lids 
in the sev,rage. 

2. Sip hon chamber for the accu111u lation of sewage from the settling 
chamber in quanti ties large enough to insure effect i \'e distribution in 
the aerating tile system. 

3. Sip hon for discharging at inten'a ls the contents o[ the siphon 
chamber into the aerating tile system, 

4. Aerating tile system of drain tile which ha s for its purpose the 
spreading or distribution of the se\Vage through a large area o[ porous 
soil. 

ANAEROBIC AND SETTLING CHAMBER 

,Minute organisms which flourish in the absence of light and air 
altack the organic matter of the sewage which enters the first compart­
ment, the anaerobic and settling chamber, and reduces it to a partly 
liquid and partly gaseous state. lVIineral and other matter which is not 
affected by bacterial action settles to the bottom of the compartment 
as a dark, mud-colored sludge. Due to these changes, some of the 
lighter matter rises to the surface, and a growth or blanket of material 
may form over the surface of the liquid which will serve to exclude 
the air and aid in furnis hing the desired working conditions for bacteria. 
The formation of thi s scum, however, is not essential. Because the 
sewage undergoes a progress ive process of breaking down, its passage 
should be gradual through the tank and the contents should be dis­
turbed as little as possible by the incoming stream. 

Tn ope ration, the inlet pipe empties the sewage in one corner of 
the tank. It then flows to the other end, creating little disturb­
a nce in the tank . The opening which carries the liquid from this 
chamber of the tank to the next is placed in the opposite corner so 
that the liquid moves through the length of the tank before passing 
out . This latter opening take s the liquid from some distance beneath 
the surface so that very little scum, sludge, or obstructing matter will 
be taken through into the next chamber. 

The inlet pipe sometimes consists of a sewer pipe ell, bent down 
below the surface of the liquid. Experience with this tank, however, 
has indicated that the omission of the ell inlet permits ventilation of 
the tank and sewer, and that the incoming stream, directed along and 
down the end wall from the corner, will create little disturbance to 
interfere with the operation of the tank. Any gases forming in the 
tank will pass out to the house vent stack through the sewer connecting 
the house and septic tank. 

The capacity of the set tling chamber is made such that a total flow 
of liquid of from 150 to 300 gallons daily may be received. Under farm 
conditions it is es timated that the daily water consumption for all 
house purposes will be from 20 to 30 gallons per capita. Using- these 
ligures, the tank will care for six pe rsons with ample overload capacity. 
] t is recommended that the tank be made not larger than shown for 
;Hcrage conditions. The depth is made such that one foot is allowed 
[nr the accumulati(!l1 of sludge. A nnlch is made in the top of the 
diyision wall between this and the siphon chamber [or the purpose of 
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venting ho th chambers as well as the tile lin e. Absence o[ lig h t <lll<l 
air favor the d eco mp osi tion processes taking place in thi s chamber, S() 

thi s c hamb er , as ,Yell as th e rest of the tan k proper is covered wi 111 
r einfo rced co ncrete s lab s ,v hi ch should in turn be cove r ed ,\lith not 
more than a foot of earth . 

The a m ount a nd fl ow of sewage from the settling chamb er corre ­
sponds closely to the amount and fl O\v into it, s ince th e level remains 
the same as the liquid passes thro u g h. As the liquid enter s and leaves 
the tank th e blanket or scum which forms on the surface may accumu ­
late until several in ches t hi ck, but it is of no co nseque nce as lo ng as it 
docs n o t ohstr uct the passage uf liquid . 

Fig. 2.-Tall k under constr uct ion. Co n crete n ear ly a ll placed. Note the illlet 
tile is set agai ns t the form s. 

THE SIPHON CHAMBER 

Th e liquid from the a naerob ic and sett lin g cha1llber 11 0w s illto tIl e 
s ipho n chamb er as it is forced out hy in c() ming sewage. The functi()ll 
()[ the siphon chamber is littl e. more than tha t of a storag'e chamher. It 
is of a s ize to ho ld approximately the amount of sewage w hich w ill 1)\, 
di scha rged f r o l11 the settling cbamher in 12 t o 24 hour s. In it is placed 
the siph o n vv hi e h cl i sc ba rges a u t01ll a ticall y , and in a few 111 i nate:-i 
time , the a ccumula t ed liquid into the areating tile syste m. A safet y 
()\'er(low pipe , which s tanc1 s bigher than the s ipho n discharge li llt' , 
is als() prov ided . Th e s ipholl may he l()cated at any place in t11f' 
s c r () 11 d c h a 1ll he r , all d the () u t let m a 'y r lIll i 11 an y cl ire d ion fro Jl1 t 11 i s 
rkullher exce pt, of co ur se, toward th e sett lin g' chamher. By inslalling 
lIH:' tank wit h the s iph o ll ()utlet al the leasl p()ssih le depth /)(,11 l'a th thr 
s 11rface of the gT(l 111J(I , il is p(lss ihl c to in s tall th e lank (In gT()UJ1d w lJi ch 
is near ly level and k eep lhe arealill.~- lile at the pr oper depth. 

SEPTIC TANK AND 'J 
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THE SIPHON 

The function of the automatic siphon is to discharge the contents of 
the siphon chamber at intervals depe.nding upon the time in -'""hich the 
chamber fills. The siphon performs an important part of the work be ­
cause it discharges a volume of liquid at one time sufficient to force 
the liquid to all parts of the tile system, thereby insuring complete dis­
tribution. In tanks which do not have the automatic siphon, effective 
distribution is not always secured. Failure of the siphon to operate or 
absence of the siphon si mply reduces the efflciency of the sewage de­
composition in the soil. 

Since the siphon discharges illt e rmitt ently, a considerable time for 
aeration of the soil elapses after each discharge so that the most favor­
abJe conditi ons for bacterial act ion are approached. 

The op.eration of the Michigan Septic Tank Siphon IS as follows: 

The lower part of U-pipe is filled with liquid, and as the level rises 
in the tank, air is trapped und er the bell and in the vent pipe. As the 
liquid continues to rise the trapped ai r, being compressed, keeps the 
leve l of the liquid in the bell below the top of U -pipe, (Fig. 3-e). \iVhel1 
the liquid reaches the bend in the lower part of the U -pipe, the trapped 
air rushes around the bend and expels some of the water from the 
short end of the pipe which releases the pressure and allows, the siphon 
to start, (Fig. 3-f). Siphon ic act ion continues until the level of the 
liquid reaches the lmver edge of the bell. Air is then drawn underneath 
the bell and the siphon stops, (Fig. 3-g). Liquid does not pass through 
the small vent "G" (Fig. 3-a), but up under the bell and down the 
pipe "A". The air vent "G" has practically no effect on the operation 
of the siphon until air is taken under the bell and the siphon stops. 
Air then enters the vent, (Fig. 3-h), and allows the liquid under the 
bell to drop back to the same level as that out side the bell. The 
venting of the bell insures that the condit ions under which the bell 
begins to fill are the same in every case and, therefore, reliability of 
performance. 

The siphon may be made up by the local hardware dealer or plumber. 
If it is not desired to have it made. locally, manufactured siphons 0 ( 

standard design ready to install may be purchased from plumhing supply 
houses. 

An illustration of a standard manufactured siphon is shown in Figure 
4. The chief advantage of the manufactured siphon lies in its ease 
of installation, there being little chance for error in setting it. It might 
I)e added that manufactured siphons which have a draft of not over 13 
inches may be used with this design of tank without any other changes. 
:ror siphons having more than this depth of draft the siphon chamher 
will need to be deepened. 

It is thought by many that a bent pipe from the second chamber 
""ill serve the same purpose as the automatic siphon. This arrangement 
docs not discharge large ,Vo lum es of liquid intermittently and perhaps 
1 he only ad vantage which it has over a plain opening in the wall is 
that it takes the JiCjuid from below the surface, thereby, preventing sur­
face SC lll1l from passing over into the tile system. 

.S EPTIC TANK AND ' 

-rw'~ 
~ 

L~~l 

fig. 4.-A m 

THE A 

Having undergone the de( 
leria, the sewage is subj ectE 
are the minute organisms \Vh 
of this type of bacteria miner 
() f this action may be found 
plowed under soon disappear 
sufficient moisture to aid tl 
these forms of organic matte 
action is partly due to the ; 
the soil. 

The final disposal of sewaE 
below the surface of the gr01 
working conditions for these . 
must be made on that basis. 
Ji quid in such a way as not 
the so'i1 organisms. To aceo: 
surface of the ground and di 
Jiquid can be distributed in· 
aeration between charges, i1 
more effective. The autom; 
distribution. 

The. tile system is not the 
distributed, but it seems to . 
practice, ordinary 3-inch or 
~l re placed with the bottoms 



SEPTIC TANK AND TILE SE\tVACE DI SPOS AL . ~ Y . TEU 9 

l'ig. 4.-A manufactur ed siphon in s tall (' (1. 

THE AERATING SYSTEM 

I raving undergone the decomposition performed by anaerobic bac­
teria, the sewage is subjected to the action of aerobic bacteria which 
are the minute organisms which grow in the presence of air. The action 
of this type of bacteria mineralizes organic matter. Abundant examples 
{J r this action may be found in the soiL Manure and vegetable matter 
plowed under soon disappear. Well-drained, porous soils which receive 
s ufficient moisture to aid the decomposition process quickly change 
these forms of organic matter to a form available for plant food. This 
action is partly due to the above-mentioned microscopic organism in 
t he soil. 

The final disposal of sewage through a tile system laid a few inches 
below the surface of the ground, is only a means of se.curing favorable 
working conditions for these soil organisms and the design of the system 
must be made on that basis. The essential thing is to dispose of the 
liquid in such a way as not to interfere with the. air requirements of 
the soil organisms. To accomplish this, the tile are kept close to the 
surface of the ground and distributed over a considerable area. If the 
liquid can be distributed intermitte.ntly so that time is allowed for 
aeration between charges, it has been found that the action will be 
more effective. The automatic siphon accomplishes the intermittent 
distribution. 

The. tile system is not the only way in which the sewage may be 
distributed, but it seems to be the one best adapted to the farm. In 
practice, ordinary 3-inch or 4-inch glazed drain tile are used. They 
:1 re placed with the bottoms 12 to 20 inches below the surface of the 
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ground, and laid on a grade of 1 in ch in 50 feet from the tank. rn 
irregular ground, th e tile lines are lllad e to fit the irregularity of LIl t' 

slope and still keep the required grade. In ope n porents so il one fool: 
of tile may be allowed for each gallon of liquid di scharged per day. 
On this basis it "vill be seen that for six persons with a daily water 
consumption of 25 gallons each not le ss than 150 feet of til e will he 
required. In less porous soils a greater allowance is often neces sary. 
In unfavorable conditions, the tile are sometimes laid in two line s, eac h 
of sufficient length to act as a complete di stribution line, with a switcb 
arranged so that the sewage may be directed into either lin e. This ar ­
rangement permits periods of rest in case one lin e becomes water ·­
logged or "sewage sick" from too great quantities of liquid. In other 
words more complete aeration is permitted. 

Purity of Effluent 

While the processes undergone in tbe septic tank and til e systel\\ 
lllay very greatly reduce th e 11umber of disease germs which might be 
found in it , it is not to be assumed that the se ptic tank system will 
guarantee freedom f'.-om danger as a source of con taminati o n. The tank 
and the sewers leading to and from the tank should be made water ­
tight for a safe distance from the hous e and well. The aerating- tile 
system should be so placed that it is not a source of danger. Jt i~ 
difficult to set a limit for the distance from the well, but perhaps in 110 

case shou ld the aerating ti le system be placed les s than ]00 feet hUll] 

the water supply. and then only when there is no possibility of surface 
drainage from the aerating tile to the hou se or well. 

Location of the Aerating Tile System 

The aerating tile system may be locat ed near the tank or so me dis ­
tance away depending upo n two factor s: The character of the ground. 
the location of the well. It is advisable for the til e system to be placed 
as far away from the wel! as po ss ible. One hundred feet is the leas t 
eli stance recommended. \iVhen t he aerating tile system is located so III t' 
distance from the tank to avoid the well, and the sewer passes within 
questionable distance of the well, sewer pipe with cemented joints 
should be used to carry the sewage past the well to the aerating- tile 
system. 

Drainage 

The ground selected for the aerating tile sys tem s hould be as sand y 
and as loose and porous as possible. Crave], sand, and sand loa m, or 
well underdrained clay loam serve very well. 

In heavier soil, the aerating tile plot should be drained by tile laid 
at a depth of 20 to 3 feet, parallel to and a few feet from the aerating 
tile. Sometimes the aerating tile can be laid in two lines about 10 t o 
20 feet apart with a drain tile below and midway between . In extremely 
heavy soi l, or where it is desired to discharge the effluent into a drain 
tile line, the drain tile are uncovered and the. trench is then filled with 
loose sand, gravel or cinders to a depth which will permit the aerating 
tile to be laid directly over the drain tile at the proper depth. This is 
considered better than tapping into the drain tile which is somet im es 
done, as it eliminates any possible danger of clogging of the drain tile. 
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·/ OefI711 of oero rIng Ilk 
tons/rue lion for li'xtreme Iy 
heavy sOIl (£01"111 cufoway) 

I 

/OefOllor 
sewogli' swtfch 

Concrete block m oved f o 
close ellher Ille line 

HEA VY .501L AO?A TtIY6 

Fig'. S.-Poroll s \\'e ll c1railll'd so il is ll C'Cl'SS ::tr y to fin a l di ~p()s:t l 0 1 sewage. Tt is S01ll t' ­

tililes IleCl' S,,;.try to ll se dr ;l in tile and IiT I1 Chcs fi ll ed "vil h S; llid alld gTClv e l. 

Aerating Tile on Hillsides 

The di ver tin g hox s hown ill Fig. (i may be u sed when several til e 
lin es are to he ll sed on a hill. J\ s th e. box nils the fir s t bran ches a re 
!'i1lnJ. and as th ey heCO lllC full , th e ove rflow goes to th e tiles fart her 
<Il)\Vn th e hill. Th e co nstruction prev ents the liquid fr o m rushing fir st 
t (l the low e r p~ut of the tile sys tem at each di sc harge o [ the siphon . 

Double Aerating Tile System 

Another d e\' ice sO lll ct im es u sed where unfavo rahl e conditions prevail 
is th e constru cti on of a d ouhl e line o f aerating til e, each with sufficie nt 
leng lh t o handl e th e efflu ent of th e tank. A sewagc switch is then co n­
s lru c t ed , as in Fig. S, which is u sed t o dir ec t t he liquid alternately into 
t h c sepa rat e ti I e sys t e 111 s. U sin g on e li ne of t he sys t em at a tim e , pre ­
\'t' llt s th e g round becoming water-logged, and g ives the sys tem not in 
use tim e to r ecup erat e and deyelop favo rabl e co ndition s for hac l e rial 
act ion . The switch is thrown once o r m ore each m onth. 

The Cess Pool 

The ccss pool should not be classed w ith the septic tank and tile 
syst e m. Th e cess pool is a single chamber co nstruct ed wilh a sand 
(J r poro tl s bo tlo m wh ich is int end ed to r eta in th e solid s a nd. al lo\V th e 
liquid t() fill e r through. For som e tim e afl er in sta llati ()n, s epti c acti(l1l 
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IYole . L olerols Aond B ant 
TIl'S! fIlled rh~n S€woqlZ 
oll'<zo'iows In C ond down 
laterals £) ond e: 

Fig. G.-Shows how ae ra tion til e may be laid on a hill slope, using a divertin g­
box to get good di s tribution. 

may keep up. In time, however, the porous bottom becomes clogged 
with sludge and the liquids cannot escape. Even when the liquid part · 
does pass through it is not completely decomposed, the depth at which 
it enters the g round being so great that little or no bacterial action can 
take place to further the decomposition. Perhaps the worst danger of 
the cess pool is that this unpurified liquid may find its way through 
g ravel or rock s trata and contaminate the water supply. 

Location of Septic Tank 

The tank may be located at any convenient distance from the house , 
but when placed close to the house the sewer, with its possible trouble s 
of clogging and freezing, is practically eliminated. On level ground the 
tank should be placed adjacent to the basement wall with the top prac­
tically level with the surface, in order that the aerating tile system 
will not be too far below the surface of the ground. Where the land is 
level, it may be necessary to mound the earth over the tank. It might 
be added that where the lay of the ground will permit, the better ar ­
rangement is to have the tank farther from the house with the top of 
the cover 6 to 12 inches below the surface and the outlet tile carried to 
a point where the aerating til e can be laid at the proper depth. 

The Sew,er 

The se wer which car rie s the liquid s from the house to the septi c 
tank , or fr o m the siphon chamber of the septic tank to the aerating til e 

S EPTIC TANK AND 

sY51 e lll , becomes a ll impor 
j 11 the house for ca rrying s' 
tween the h ouse and the s( 
and th e joints sealed with 
sume distance from th e tal 
w ithin the danger zone, or ( 
sewer should be cemented. 
laid to a line, and have a 
tile should be carefully laid 
o r board scoop shaped to fi1 
tion of pipe after laying, to 
the inside of the pipe. Th 
clog. 

B 
I 1/ 

------3-3--.. 

DEPTH 
.3Z" LESS 
TJ.4AN A 

Fig. GA.- Sh ows dim ensions 
chamber depends up on depth ta 
chamber is 32 inch es less than tl 

Where earth is to be used 
s tart ed for the. outside din 
square the corners and ke( 
Time sp ent in making the 
in the saving of concrete an 
spaces. The walls may be pl 
of a string tied to a stone \~ 
va ti oll should be laid out 01 

or boards to mark the boun, 

The forms for the two ch 
less boxes, which may be b 
be built and used m os t sati: 
rorm s sbown in Fig. 10. 
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systelll, OeCOllJeS all important part of t.he disposal system. Pipe used 
in the house for carrying sewage should, of course, be of cast iron. Be­
tween the house and the septic tank, vitrified sewer tile should be used 
and the joints sealed with cement mortar. If the aerating- field is at 
some distance from the tank, and especially if the pipe leading to it is 
wi thin the danger zone, or about 100 feet from the well, the joints of the 
sewer should be cemented. The grade of the sewer should be unifo r m, 
laid to a line, and have a fa ll of perhaps one inch in ten feet. Each 
ti le should be carefully laid to secure an even bottom. A swab of rags 
or board scoop shaped to fit the pipe should be drawn through each sec­
tion of pipe after laying, to remove any cement which may have reached 
the inside of the pipe. These precautions will reduce the tendency to 
clog. 

B A 
j 

I II 

"~9 " ~ - 3-3 ~ - ~ 
, 

, I 
DEPTH D£PTH 

If) 

3 Z " L£.SS 
T~AN A 

Fig. GA.- Shows dimensions for excavating for septic tank. Depth of settling 
chamber depends upon depth tank is pJaced below ground level. Depth of siphon 
chamber is 32 inches less than that of settling chamber. 

Ex oavation 

Where earth is to be used for the outside form, excavation should be 
started for the outside dimensions of the tank, care being- taken to 
square the corners and keep the walls plumb as the work proceeds. 
Time spent in making the ,vall s true and plumb will be amply repaid 
in the saving of concrete and unnecessary labor u sed to fill up irregular 
spaces. The walls may be plumbed with a carpenter's level, or by means 
of a string tied to a stone which will serve as a plumb-bob. The exca­
va tion should be laid out on the ground as a rectangle using a string 
or boards to marl.;: the boundary of the excavation. 

Forms 

The forms for the two chambers consist of two rectangular bottom­
less boxes, which may be bui lt up in any way desired, but which can 
be built and used most satisfactory after the plan of the "take down" 
fDrms shown in Fig. 10. 
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These fo rm s w ill be foulld eC() Il () llli cal uf l)()tll lahor and lll ateria1. 
:l1ld have th e furth er adva ntage th at s i1lce they el u Il ul have tu bE' tT ­

buill eac h time they a rc u sed, sen.: ra l La1lks may he Luill w ilh Oll t' St' t 

u f forms, t heTel)y reduc ing t he cost of eacb. 

Concrete 

T he proportions of ce ment and gravel Si houl<1 be 1 :S, i f hank r1111 

grave l is u sed. By bank run grave l is meant the material as taken froll1 
the pit w hich conta ins g rain s o r pebbles of a ll s izes. The best concrete 
is made from g ravel in w hich the size of pebbles is properly graded 

F ig. 7.- 1£ a mixer I S not avai JC\b Je co n cr ete mav be mixed to best ac\vantage 011 

a p latfo r m. -

from fin e to coa r se, vvith a bout half as much sa nd as gravel. Sizes not 
over ] 0 inches in diameter may be used for this work. Sand is the 
mater ial of such s ize as will pass through a screen having one-fonrth ­
inch mesh or openings, and grave l is the material which wi ll not pas s 
through the sa m e sc r ee n. Bank run gravel can be tested at the pit with 
a screen and pail. Material which is more than 2/3 sand is not de ­
s irable. 

:ror proportioning, build a hottomless box to u se for measuring the 
gravel. A bag of ce ment may be counted as a cubic foot,. and the hox 
should be made large e nough to hold gravel for a one or two bag mix. 
\;\fhere the sand and gravel are separate, the box should be made large 
e nough t o hold the gravel for a on e or two bag mix and the sand can he 
lll easured in the sa m e box. 

Mixing on a flat surface with a shove l will be found faster t h an 
ill a hox. A board platform 8 feet by 10 feet, an old barn door, or :R at 
surface of boards, will se r ve. The mater ial should be thoroughly mixed 
dry, and water added . After adding water, mix thoroughly to (Ill ak in g 
con sistency, or until it will slllmp clown wh en piled hig h . 

S EPTIC TANK AN I 

DIREC 

Select a s ite which can b 
is as far frol11 the well a ~ 
fall to the aerating tile fi e 
lE'ngth of the hous e sewer. 

Fig. R-The white parallel lin es 
tank in thi s i 

Locatio 

Place in porou s ground ( 
ha s g ood drainage and wll 
Ilwad ()\V o r cultivated plot \\ 

If a bett er instrument fo 
leve l may be set upon a b o ~ 
A wooden wedge placed u: 
hring th e bubble to the cent 
with the hubble in th e cent e: 
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Part II 

DIRECTIONS FOR BUILDING 

Location of Tank 

Se lec t a s it e whic h can he r ea ched c01lv e ni entl y with th e Sf\vf r , w hi c l! 
is a s far from the we ll as poss ible, and w hi ch is hi g h f l]()U g h to ge~ 
fall to the a e rating til e fi e ld . i\ s it e close to th e hOll se w ill r edu ct' lil t' 
length of the ho u se se wer. 

Fig. R.-The white para ll e l lin es shovl the locat io n of t h e ae rat in g t il e. Th e septi c 
tank in thi s in s ta n ce is a dj ace llt t o th e hOll sC'. 

Location of Aerating Tile Field 

Place in po r o tl s ground (sand. sa nd loam, or li g h t clay loa m ) w hi ch 
ha s good drainage and which is at least 100 fee t fr 0 11l the we ll. ;\ 
lllf'ac1ow o r culti va t ed p lo t wi ll answer. The garde n is n ot r eco 1l11ll e nd nl. 

Levels 

If a bett e r instrument for leve lin g ca nn ot b e obtain ed, a ca rp en ter's 
leve l may be set up on a box, post, o r stak e vvith a board nail ed on top. 
A wooden wedge placed und e r on e end of the leve l m ay he u sedt u 
hring th e bubble to th e cent e r . By sig htin g a lo ng th e to p of thi s leve l, 
\v ith th e huhbl e in th e ce nt e r , a lev el lin e is obtain ed . Use a 10 - fo()t po le 
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Fig. 9.-It is necessary to have some slope from the tank to the aerating tilt' 
fie ld. A carpenters' leve l a nd a IO-foot pole are used for taking levels. 

SEPTIC TANK AN:C 

;"llld carpcnter's rule for mE 

ill lhc ground frOI11 thc tal 
l i Ir, is gil'Cll in the followin 
thc surfacc. Thi s amount 
l ilc to thc propcr depth hE 
l han that gi yen as ncccs sal 

Top of cover slabs 

6" above ground (tank to be mounded over) .. . 

I,rl'r! with ground (tank mounded over) . . 

6" brlow ground .. 

l ' bolow ground. , 

Levelin 

Set thc le'vel up midway 
find thc slope from the gr< 
thc aerating ti le field by f 
at these two points. The ( 
slope and should be equal 
for corresponding depth of 
new location for the aeratil 

To obtain the grade for 1 
level at the beginning of 
on this stake and take a Ie 
level. Move the 10-foot po 
Another level line reading 
first with one inch added 
first stake. It may be nee 
slope to obtain this figure. 
take other readir"gs in the 
entire aerating tile line. 
does not matter as long as 

Set 6-foot stakes on eae 
at intervals of 50 feet alO! 
a crossbar 6 feet abo\'e the 
lJ1aking an allO\vancc for tJ 
i 11 50 foot, nail crossbars 01 

crossbars which will be 6 fe 
the depth of the ditch is g; 
ll1ark on the string. 

Stakc ofT lhc groLlnd fa 
earth to the required dcp 
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;-llld carpcnter's rule for measuring heights. The necessary slope or fall 
ifl thc ground from thc tank to the proposed beginn in g of the aerating 
t ilc, is giycn in the following tabl e for different depths of the. tank below 
the surface. Thi s amount of slope is necessary to bring the aerating 
tile to the proper depth helov" the surface of the g r ound. 1\i[ore slope 
l hall tha t gi yen as necessary in the following table is desirable . 

Top of cover slabs 

6" above ground (tank to be mounded over) .. 

Lrvel with ground (tank mounded over) 

ti" below ground. 

l ' below ground. 

12" 

18" 

Necessary slope in grou nd from tank to beginning of 
aeration tile line 

Acid one inch for eac h fifty feet of tile in se lVer from tank 
24" to aerating tile. 

. .... .. .. . . . 30" 

Leveling for Tank and Tile Field 

Set the le\'el up mid way between the tank and aerating tile field and 
find the slope from the ground level at the tank to the ground level at 
the aerating tile field by finding the difference. between pole readings 
a t these two points. The difference in pole readings will be the ground 
slope and should be equal to or more than the amount shown in table 
for corresponding depth of tank. If sufficient slope is not found, try 3-

new location for the aerating tile field which will better meet conditions. 
To obtain the grade for the aerating tile., set a stake driven to ground 

level at the beginning of the aerating tile field. Set the 10-foot pole 
on this stake and take a level line reading on the rod, sighting over the 
level. Move the 10-foot pole to a new place along the proposed tile line . 
Another level line reading is then taken and should be the same as the 
first with one inch added for each 50 feet the pole is distant from the 
first stake. It may be necessary to move the pole up or down the. hill 
slope to obtain this figure. Drive a stake at this point and continue to 
take other readir.gs in the same way until a location is found for the 
entire aerating tile line. This line may be curved or irregular which 
does not matter as long as the grade and depth of tile are kept right. 

Setting Grade Bars 

Set 6-foot stakes on each side of the proposed tile at the tank and 
at intervals of 50 feet along the sewer and aerating tile line, and nail 
a crossbar 6 feet above the outlet at the tank. Again using the level and 
making an allowance for the necessary fall in the aerating tile of 1 inch 
in 50 foot, nail crossbars on the other stakes. Stretch a string over the 
crossbars which wi ll be 6 feet above the bottom of the ditch. In digging, 
the depth of the ditch is gaged with a 10-foo t pole held with the 6-foot 
mark on the string. 

Excavating 

Slake o fT lhc groLind for the outside dimensions of tank. Excavate 
carth to thc required depth for siphon chamber, keeping s ide plumb 
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will I leu:! or plulllh-l)(lh.Measure for 'width o[ sC tl1illg challlber and 
c()1ltinue excCL\'ation for thi s chamber t o the n ecessary depth . 

Forms 

I ~ u i I d f () rn I s l (J S pel" if i l" a t i ( J11 S • l\1 i x: c (J 11 cr c l e' for s e l t1 i 11 R r h a 111 h u 
nuor (Iuite dry, plac e a1ld tamp w e ll S() that it wi ll carry form s. 'place 
forms and ti e together, and place a fe\V s hoyelful s o f concrete around 
Il o tto m s to h o ld them in place. 

Filling Forms 

1\1 ix co n crete t o Ciuaking consistency, or wet e n o uRh t o slump dUWll 
\\' h en piled high . Place e\'ell1y in form s and \\Iork in pJace with a 
h()ard G inch es \Vide and 6 to 10 feet long. Fill form s t o level of fl our 
in s iphun c halllber. The s ipho n c hambe r floor s llOuld lhen l) e placed 
ll s illg a dry ll1ix and lalllping. 

L==~==:l;;;;;;;;:;;;;:;:=:;:;;;~~J--Use I e It' e I or b Oct rd 0 ve r top 
or form~ TO -set s'pho/7 

....w._4-_-w--+-~ __ SeT /:J''be/ow rop 
of forms 

-4~""-=-r'~~,-,;:,;;,.,. __ Le ve I floor t
u

b £10 W 
TOp of pIpe 

than 

I<ig . ] I.- TIle' lllr cc illlpurla lll clilllCl1 Si()11 S f(lr sc llillg lite s iph()ll ar c illdi ca ted III 

the abov e cut. 

Setting Siphon 

}';d()l"e c()lllplct in g' th e noor for siph()]l chamher, sel s iph'IIJ , sa fet y 
(I\ 'c rfl ow, (werAow trap and drain lil e outlet. Ohscnc di1l1ension s for 
se LLing the siphon as i1ldicated in Fig. ] 1. Cov e r th e T - tilc <Lnd s iph()1l 
pip e t() prev e nt h e i1lg filled with COllcrete . Usc wooden noat to level 
fl ( I ( I r () f s ip 11 () Il C h a III h n . .1 " i 11 f () r III s t () l (J P 0 f s ip lw 1l c h a 111 be r a 11 d 
Ie \'(' I (I rr. 

Al s () c()lllled i1llet S l'\\Tr pipe t(1 (,,,tc1ld thnll1gh wall (If lank again s l 
ror11l. The lo p of this pipe shou ld he 1c\'C[ with t()P (If tallk aml th e e nd 
s bould be ClRains t s id e \\ 'all of tank. 
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Fig. 12.-Siphon chamber showing left to right, safety overflow, siphon, air vent, 
and overflow. 

Re!moving Forms 

The forms should bc left in place for tvvo days or longcr in warm 
wea ther, and at lea st a "','veek in cold "\\leather, as concretc sets morc 
slo'Nly in cold weather. In rcmoving forms, care should bc used t o 
prevent cracking thc concretc. The "takc down" forms shown in Fig. 
10, can be removed by turning the. hinged bars until they are free, 
jarring the forms until they are loose, when they can be lifted out. 
The side forms can thcn be loosened and lifted out. 

Siphon Bell 

This is made from a three gallon crock which mu s t be 90 inches 
inside diameter. This crock is set on a level board and filled with 
cement and sand, proportions 1 :2, to within 6~ inches of the top and 
le\'eled off. The rods which serve as legs are then inserted in the con­
crete. They are made long enough to extend l~ inches above the crock. 

Finishing Tank 

Wash the intcrior of both chambers with a wash of ccment and 
water, mixed to a consistcncy of crcam and spread on with an old 
hroom or whitewash hrush. T\Vo coats should hc applied and kept 
moist while setting. Plastering the interior with cement and sand, 
1 :2, with a small amOLll1 t of Ii ll1C addcd, is abo an cxccllcn t mcans of 
wa ter-proofing it. 

SEPTIC TANK AND 

Fig. 13.-The top slabs may b 
with which slabs are east. TI 
which is, perhaps, the simpler \ 

The concrete top slabs I 

"take down" forms, using 
moved as soon as the slab 
made in forms as shown in : 
ground which has been mac 
fill forms half full of conCrE 
each side of the slabs and 
handles or old horse shoes 
ing concrete. Keep slabs \ 

Ae 

Construct the sewer frOll 

should be filled with cemer 
tank and well. Use a scoe 
which may have dropped in 

Using the string stretch 
st ick to determine the dept 
in the tile with loose joints. 
joints with tar paper or 1 

with earth. 
Puttill 

Pour a pail of water in 
t he siphon bell previously 
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l-<ig. 13.-The top slabs may be made all a pIa ttorm. A {rame of 2" x 4" is lllau e 
,vith which slabs are cast. The top slabs may he also cast in the tank forlli s 
which is, perhaps, the simpler ,yay. 

Top Slabs 

The concrete top slabs may be molded in the side sections of the 
"lake down" forms, using an inch board for a separator which is re­
moved as soon as the slabs begin to harden, or the top slabs may be 
made in forms as shown in Fig. 13. Place these forms on a floor or solid 
ground which has been made level. To place reinforcing in either case, 
fdl forms half full of concrete and lay in reinforcing rods 3 inches from 
each side of the slabs and 1 inch from the bottom. Place bent irol1 
handles or old horse shoes in the slabs to assist in handling and finish ­
ing concrete. Keep slabs wet and do not handle for two weeks. 

Aerating Tile System 

Construct the sewer from the tank to the a t rat ion field. All joints 
should be filled with cement and sand, 1 :2, for at least 100 feet from 
lank and well. Use a scoop shaped to fit the tile to pull out cement 
which may have dropped in at the joints. 

Laying Tile 

Using the string stretched over the grade bars and a measuring 
slick to determine the depth of trench, construct the tile lines, laying 
in the tile with loose joints. In sandy ground cover the top half of the 
joints with tar paper or roofing to prevent sand falling in. Cover 
with earth. 

Putting Tank in Operation 

Pour a pail of water in the two-inch pipe of tbe siphon, then set 
the siphon bell previously made over this pipe. If possible, fill the 
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siphon chamber with water unti l the siphon trips or operates which 
ind icates that it is in working urder. 

Cover the tank with the top slabs, placing them 111 the same order 
as made. 'The tank may then be covered with six inches or more of 
earth e.ither by mound ing it up or simply filling up to the surface. 1\ 
mont h's use may be required to put the tank in good operating condi ­
t ion. 

Accuracy Required 

Extreme accuracy is not needed in dimensions. The siphon require s 
most care, and measurements should not vary from the dimension s 
given more than one-fourth inch either way. 

Care and Maintenance 

Trouble will usually be indicated by stoppage of the sewer. Periodic 
inspection and care, however, wi ll be found more satisfactory than 
a llowing trouble to deve lop. An examination of the tank and aeratin.g· 
t il e system for the accu mulat ion of sludge should be made once each 
year by removing one or two slabs, and by digging up one or two tiles 
in th e. aerating system. The tank should not need cleaning oftener 
than once in four years, and th e aerating tile system at longer intervals. 

To remove the sludge, a cheap pump or pail may be used. To clean 
t he siphon, the bell is lifted off and any obstruction in the U-pipe. re­
moved w ith a wire. The air vent may be tested by turning the :111' 

vent pipe (G-Fig. 3a) up and pouring water through it. 

Larger Systems 

The standard tank, as shown, is designed to se.rve not more than 
() people continuously. Where more than this number are to be accom ­
modated, the capacity of the tank may be increased by adding to the 
length of the tank and tile system for tanks of greater capacity. The 
rul e suggested is as follows: Add 6 inches to length of chambers, and 
25 to 75 feet of aerating ti le for each additional adult above 6 persons. 
If for more than 15 persons the tank should be of special design. The 
des ign of sewage disposal systems for creameries, summer hotels, camps, 
and schools should have special study of the conditions in each case. 
Information may be had on these. from the Michigan State Board of 
I-Iealth, Lansing, Michigan, or from the Agricu ltural Engineering- De­
partment, M ichi gan State College of Agriculture and Applied Science, 
East Lansing, Michigan. 

BILL OF MATERIAL 

F or the construction of a tank the following mat-erial will be required: 

3 yards of gra ve.l. 
4 barre ls of cement. 

25 pieces of round iron, 3/ 8" x 3' 6". 
] 50 feet of four- inch g lazed drain tile. 

2 fo u r-inc h sewer pipe Tees. 
Sufficient four- inc h sewer pipe to connect the tank with the honse. 

Tn some cases t he tank is placed adjacent tu th e hOl1 se so t1 lal very 
little sewer pipe will be required. 

SEPTIC TANK AND 

Form Material 

5 pieces 2" x 4" X 16' sou 
17 pieces I" x 6" X 12' ma 
20 3" strap hinges . 

3 1bs. 6's nails. 

To construct the siphon th 
letters indicate the pieces 

A, 1 piece 2" black pipe 
B, 1 piece 2" black pipe 
C, 1 piece 2" black pipe 
D , 1 piece 3/4/1 black pip< 
E, 1 piece 3/4/1 black pipe 
F, 1 piece 3/4/1 black pip 
G, 1 piece 3/4" black pi1= 
H, 3 pieces 3/4" black ell: 
I , 1 piece 2" x 2" X 3/ 4/1 I 

J, 1 piece 2" return ben 

The bell or the siphon (Fi 
Ii II ed with concrete supporl 
th e concrete. in the crock. P 
for the crock. but ,vill not 1 

Concrete should be put i 
Jilled portion measures 6}:4 
(or legs should project 1;4 
as near 90 inches inside di; 

The arlual outlay for all 
ti le should not exceed $50. 
place the concrete, and lay t 

1. Obtain a working knc 
septic tank. 

2. Determine location of 
3. Secure 111 a terial called 
4. Build forms and exca' 
5. Set forms, place conc 
6. Make top slabs. 
7. Dig trench and lay dis 
8. Two days to one wee 
9. Cover tank and put in 

*Note: A 2 illch cast e lb uw a 
a 2 inch close nipple may be s 
ho\\,ever, is better. Only the op 
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Form Material 

5 pieces 2" x 4" x 16' south ern pine. dressed 4 sides. 
17 pieces 1" x 6" x 12' matched flooring. 
20 3" s trap hinges . 

3 lbs. 6's nails . 

To construot the siphon the following material will be required ( the 
lett ers indicate th e pieces shown in Fig. 3-a). 

A, 1 piece 2" blac k pipe 9" long threaded one end. 
B, 1 piece 2" blac k pipe 6" long threaded one end. 
C, 1 piece 2" black pipe 6" long threaded both ends. 
D. 1 piece 3/4" black pipe 8" long threaded both ends. 
E . 1 piece 3/ 4" black pipe 2" long- t hreaded bot h ends. 
F, 1 piece 3/4" black pipe 130" long threaded both ends. 
G, 1 piece 3/ 4" black pipe 8" long t hreaded one end. 
1 T, 3 pieces 3/4" black elbO\\'s. 
T, 1 piece 2" x 2" x 3/4" cast tee. 
J, 1 piece 2" return bend open pattern.* 

The bell or the siph on (Fig . 3-a) is a three-gall on bu tter cr ock partl y 
filled \\lith concre te supported by three 3/ 8- i11ch iron rod s in se rted in 
th e concret e in the crock . A 10-qua rt galvan ized pail may he substituted 
fo r th e crock. but will not be fo und as durable. 

Concrete should be put into th e hott om of t his crock until the U I1 -

Jil1cd portion meas ures (i)i inches deep. The 3/ 8-illch iron rods used 
for legs should project] ;4 in ches above th e crock. T he crock must be 
as near 9}i inches in id e diameter as possible. 

EXPENSE 

Th e ariual outl ay for a ll material s for the tank , sewer , and aeration 
ti le s hould !l o t exceed $50. Two men shoul d make the. form s, excavate, 
place the CO I1 Tete, a nd lay th e til e, in from two to t hree days. 

WHAT TO DO 

1. Obtain a working knowledge or requirements and construction of 
septic tank. 

2. Determine loca ti on of tank and til e- field with level. 
3. Secure material call ed for in th e bill of materia ls. 
4. Build forms and exca va t e for tank. 
5. Set forms, place concret e, and set s iphon. 
n. 11ake top slabs . 
7. Dig trench and lay distributing tile-cover tile . 
R Two days t o one week later rem ove forms and test siphon. 
9. Cover tank a nd put in ope rat ion. 

*Notc: A 2 i ll ch cas l elb uw ami a 2 inc h s t ree t elbow, or 2 in ch cast e lbows a nd 
a 2 inch close nipple ma.v hc substitul ed for t h e return bend. The return bend, 
hmve\'e r, is better. On ly the opcn pattern can be u sed. 




