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SEWERP~GE . 

In troduct ·i nn . 

sewerage syPtem for the jmme~iate rnd effi cient remOV ~l Of 

Tt1e first. .r1cl h j.ghe:r or10 is ·th· .. t of nubltc he;;tltJ·1. 
'· 

'11ihe second , t 1·1e more "'or.rular one 
tkA 

that .of con~ience . 

~rover meetj_ng of these de1nands determines ti1e. ')rincj.r)les 

of c1. , il!ning. and. in so doing e~ch ofthesEpurt!oses mtl'1t be kert in 
t?e 

~tlYl~"i~,rs b·eing J!;iv]n,g ·preclo1ninant over the second , 

conflict in anjr 1Na.r .. 

l 
Reaui~ments of the System. 

he two es~ential requj.{men ts of ~- sani tar:v sevrn.f-!:e sys tern · re; 

That all t~e sewage be removed without delay to a roint 

rna:v be _.ro11er·~, disposed of . Secor1d: 

of a,s to lose t:)er1nanently its power for evil; con~ience 
A 

re tiring that sev1age be c(')llected. nd cij 1josecl of 1Nith the least 

and j_n t!1e leas t offensive WJ.i"t.T . 
\ ·' . 

j~mr1·ort ·1.nt i'lel imi n · .l?:\' Quest ions to be settled before 

the m1i5.ns and the sizes of the i;i·pes car1 l)e dete1.,1nined, 

f Perhans t he first of these Gu~stions is as to whether the svstem 

r)e the S9!Jftl:~ · .te~ysten1; deSif;ned to C@.l"'ry house S6Wr:. ge ·::LlOr1e) 

the combin.ed s~rs tern des ignecl to carr~r bo tJ1 house Se!N<t.r~e a.rid s torlrr 

wait1Ar combined . The comparative merits of these tNo svstems ha~ 

b en a sub.iect of m11ch disc11ssio111 1ja .. rtict1l t-t:.rl>,r frorri t 4 fl c ewn i t~arv 

. S~nit~rv 
c• -1.A nd O ··1 n t ~1 nc1- i . t t S Stil l ~l su·b :·Jee t 1:!P.0rl lJVh 1 Ch n:mnV r -JI:_ • • ~ 1 ·--<- - ' 
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Er1gi neers d\fer . A cl1oice of sjrstem will 111ost ~~robably be c.,rr")iv ed 

-
l)f\7 mutua l concesston. iit:~ltho1lp,h the tJllE:. stion is ·-rrob:Jibly l~ est settl'"l 

lJy- 1.oc~J .. conditions , St1cb gs tl1e finant.ia.l 
,,, 

condition of the comu 
A 

n~t~ and the means at hand f0r the disposal of the sewage . 

One a rgumerit itgainst a combih ~d system ts tr1 &1~t it mu.st include 
I . . 

s tc lar~e ~iPes for sewers some ~anging from two or three to s rruch 
, , 
fifteen or eighteen feet in diameter ; yet during t~e larger ~~rt 

· tbe t~ree t . e am ount of sewage flowing could be carried Bv pipes 

f ix j_nches to two feet :i n (ij_ b.meter. 

Another &.rg11ment -"'gatnst t11e cornbined svs tern is that t tl1e s torin 

t ~ r miRht be disposed of a.t nearieIC ot1tlets than fthe rres~er1ce of~ the 

ge will rermi t J the~bw cau.s ing tihe 1a:ving of extra lengthof 

ll r .e pi~es all to r.io ~urr,ose. 

While t he cnmbtned svstem has:":dva.ntage 0f being m0re easily clean 

<Dat~ than thP sm@~l]_ i~De ~. of tbe se ,er~i te s~rsten:i 1 yet ·proper 

f1 u hing will kee~n the mall 'l .. es clean and !if there ~ire ~ suffic-

n J nt1mt)er of ma .. n and. amp holes all obst. r11ctions to flov·v caJ1 ·be 

ved very easilv • 

regards the ~eerinp f the large sewer clean • it is claimed 
) 

t it~ has the advant ge over the small sewer in that it can 
l r...._ 

a cumulate R larger amoun t of sewage for fl~shing urposes. ar~ on 

Gl .. count of ~~ g r eater hydrcLUlie radius there v~ ill l)e a greater veloc-
l 

i ~) <iirnd scourin.R yiower for the s-:.me grade; and while this will remove 

ordinarv obstr11etions 9 ~ he excessive deposits can easilv be remov 

e . by hland fro1n s .. sewer large ei101:.igh for a man to enter · l.nd r1i th 
) 

c nsiderable ~ess exrense than from a sma l l ~i e which must Le orened 

·am the surfd.ce or cl_eaned 1.,v ~l rod v·1orkecl from t)he n1an l1olee . 

But .tn an.s\ver to this it is ela.iraed tn .r-l t fltlsk1J.np.: 1)v ~~.i.itornati c 

flush tan]<s is suffj cien t to k een 

aFe rro~er1y designAd and laid; 

if the sevvers 
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· ~tn l t ~;t.t: stot1"'ages are of i\.rer~v r a r e occt1rance c;Ln(l e ttsily rernov ~~:d .• 

The 1ca.rge sewe r has the advan t age of not bej_ng s o suscer,tible 

to -t1neq11E~l settltn~g o~ accident to the line~ ~7he!as the smaller sewer ' 1 J\ 

mi - ~h. t 1:J e s erious1v ~ffected. l)y a. very sliR:h.t s ettlement, s 0 th~~t in te. 
I . . . 

the !la3rlnp· of; the sn1iti1:Ler sewe1 .. a les s a lln\JVe.nce fo:r) a.ir is nermis sable 
I • Another objection to t~e l arge sewer in which there is a vari~ble 

flow. is tha t it a llows tloatin~ matter to be carr1ed along in l arge 
Ii 

volurp:a which is often deriosj_t d on the wal 1s of the sewer. clingi:tlg 

to t he rough and uneven .surfaces of the sewer • when the flow grows 

le
1 Ji.. and t ha t this mlSl tter so denosited gener~J. tes noxious _ga ses a nd 

1 

; tht:iJ. 
s ers tl1e deve]_or~rner1t of bacteria.and tl1ese 1nicro-orgB.nisirr1s · w11en 

' ' " 

street . 

• 1. l a rRe Aewers so dilutAs these ~s to render them 

f . 

I Th b · '."\ t . · f".'t the " 1 f" i t~ e com 111ea S4\rs em 1s o ten"1no1~e e conom:tca one 1 ·or· · n 11e :~ ep-

~e system t he storm sewers must be a s the com-

and an additional small sAwer must bA nrovided far · the house 

adds .e:re <-... tlv to both the ori.'!.inal cost Mnd aleo~the cost 
.. 

o · m~nt&n4nce ; yet the storm drains 11eed r1(~ t be l~ .. ld so deep nor 
I A 

' /1 c ,tnried to so cltst;., .. nt ~n outle 11 .. ~ as must t!1e sevu.A,ge dr~i ir1s . 

l 
f Ventilation is more ra~id .in small sewen~and another very 

1ortant arFument in favor of thA sener ate svstem and one that is 
J 

f "tvored b 11 tr1e . ·latN in rr1&11y st;i tes. i s t'1e a.bsol1J.te necessi tv for its 
I 

11 31 where treatment of t he house serrn.R:e is either immediatl v necess~rv 

o ~ I ni~~:~r 1)ecom e so i n tjJr1e . 
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111 c mbined sv t' tem . but afte_r suml nP-. t hem ,;i.11 ur t !1ere is no s a ni t ... l'V 

storm w~ter should be djsposed of se~arati]y . 

"'he first rie cesssit:v is G-t go<)d contour ni lJ of the alstrjct under 

This s ho111d include the city and a .. 11 t~e 16tncl ove:r 

a <1 &tlso all adj~cent areas which shed t11ea:r waters ir1to ·or across I th:Ls terri toTv • 

his mii.. sl:iouJ~d sr1ow .. 11 streets, Janes, ... ar~s, strearr1s · etc . , 

a.lso show tbe osi t:! <"n of street- railwc1vs . 1.1tn:'l old sev1er 

seeond set of ma~ps • to ~- sccle of t'fert:v five feet to the ir1ch 

~lso .denth of cellars • 
-

engineer s ·i101tld :;tlso 1nah~e ftffi: earefti1 insr·ection of the section 

of. 

jcu1ar demands t hat wou.d need to be sup~lied 

penal in tit1itions ~ as~1l1lm etc., which wo12ld reqliire 

entj rel'T 011t of pvopo:rtion to t hose reaui:ced 1inde1? ordj_narv cir 

pharp de cl i vi ties e ... r1d ever.,v thing v1hi ch would ter1d to ef·fect 

tjh 3 cost of tbe s:vs ten1 in ~ ~11:\r vvav ~·•h· tever e i tt1er a s to gr"lde or 

co::;;t of construction ; the lm.{er being of srechtl importance as re.12.ardo 
I. 

t ,~ mature or., tr!..e gro11nd e:.s to p;::rrneal)i1itv..1 hf~rdness ~ind gener·~: .. l r1·. -tT\ 1 1 
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I'he dete rmina tior1 of the nclture of t he e~arth to 1-:1e excRvct ted. may 

effected b~ t he use of iron ro~s rointed at one end and driven 

If tr1e outlet is to be into stream he shou: d obta in all data 
l 4f;e g mrd s high and lGw wate~ marks t amount of flow and present pu~-

. . 
of water, so as to guaFd against exeess1ve pollution. 

amou11t ef gro11nd 11ater if ~nv should be estin1· ted so as to be 

decide as to the na ture of t he beddi~g of the~ipes . , 1so to 

to decide a s t he wbethe~ or not extra drains will be needed 

~~ound water; if not. then to what extent it will !nerease 
\ 

The ~mount of incre ~se of flow due o ground water depends upon 

t e nature t>f the.ioints · s \vell 5..~S Ul'\On the i1etness of the g1')011r1d"~ 

x imum for the best cement joirits ' baing about 2coco gallons ~e~ 

. er mile of s ev~er. -v1l1ile it ma~ rea ch ever1 fi v:e ti1nes th:ls amount 

ewer with ~ou~ly constructed joints. 

Amount of Sewage . 

After this ~Telirnin ··.r:W Glbtta }J:ts been obte:t ined the eno~ineer sn.o7ttld 

make a n es:timate of the amount of flo '! ; j_f for~ser1.1ra e svstem. 

will include house sewage and grountld vater .lone; if for the 

svstern it, tNiJ_l inclu.d:e both of tr1e above a ncl tlso t11e sto1~rn 

dete rmined ~J>.r tl~e run-off fo~e1n11l e tnent1oned J..·"'.;~ter on ~ 

The amount of sewa ge ner capit· v~ries between sixty g~llons 

• 
' 

The amo11n t re1., c .fJ.Pi ta c~n be es tirna ted ver·y 

cJ ose1.v fron1 th:3 ·«.a te1') vt01'"ks reconts, allo ~ing a n ~c1c1i tiona]_ twentv t o 

t r irt.y Yerc nt fo.r fu. t111~e inc1~ease of v1ater· cor1tt>umption . 
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Dlle R .. llowance m1J.st be Ind.de for t he ref- ise from r~.ctories tc., 

c o !si<Rer·-t ti on a s reg·~_rds amount 4'l11(l n M. t1tre of flow. 

T e 0~11la. ti on c dn be estlmiht t ed \re1~v closely bv @.llovving six 

•

1

ce in factorL.:. s stores etc .,with &n e.lJowt;tnce for the 1 a~e~l· f but 

tvien 'Ei.r fj ve to tl1irtv ~allons .... ,er capita rer day ir1 £~.mount of sew ~P..e • 

of 

on 

use of th:ls dat r:: for SP. Signs v~i. ll be exl?l~~j.11ed la.tel? in conection 

h 1t1·=i accom· anying sewer desin;g di-xgrGl..m for:ser:~r'.te system only . 

]f the cnmbined svstem be ' doted the &mount of storm wate~ run 
I • 
I 

I 
ust he calculated ; and t~is ~s usuallv dete~mined by t he use of o 

f the following formulae : 

Biirkli- Ze i gler: ' = Re VF 
c =a constt.ar.1 t - ~: . 75 for avea stJreets; 

0,31 for rnacKd mizetl ro as; 

R:;:::: average r·:nJte dttring he vi, t i r: ,11 in ct1bic feet 
per second per ~ ere ; , 

S ::::=:. tbe gener l f;~.11 of re· -ner tho~s··111d ; 

Q-== ct1 , ft . per second er .,. ere re chir1g sewers: 

A =~rrea J.n a. cres; 

N =length :i.n feet ir1 Yvb.ich se er f r ll one foot: 

D ::;= dia1neter in feet: 



-

r-
t .. 

D=-dia.meteJ? of sever in inches; 

N -=-Same L-t S Adarns' ; . 

A ::::n11rnber of a~creas to be dr~"tir1ec1 ,· 

( City or suburb~n surfaces.) 

-frs 
Mc Math: C-0 ::::::: Re V A 

Terms t~ e same ·i.s ·n Biirkli- Zeiglev . 

of tre soil nd t 1e ~ e O! 

urf ce. In a~ m11ch 

con ider both t :e condition of t 1e soil a nd the slore ir1 

v:h ·_orh disreg'1rd t11ese tnondi tions • 
.. 

a ed 2rea and the nature of tbe .aving ot treet c©vering . For 

.For the 1)est cla ss of 

nr r ments ~.1~011t se,.rent:v r~el'l cent of t he total ralnf~tll sir1ce thejr .. 

SH.1methino: like tbirt:v :er cent b ecd..11se of cl11 t . ceevic~s etc . 

. . 
cen t to thirty five ~ercent of th~ total rain f all reaches the 

For ord_irt@_r~1 {a~vel hi.P:h ways nc1 ro :tds from fifteen to 

Another' f ormi1la j_r1vl ov i ng more vrStriaJ:>les th(i .n t.11.r1y of tl1e ~·bove ,,,_is : 



I 

r-: o . 

Kuichl ing ' s : Q-==Aa t ( b - ct) 

Q = runJ loff i n c 1i . ft . rer seconc1 ; 

A ~ drainage . area i~ acre~ ; 

• 

t = d1J.r tion in min11tes of tbe 1ntensity (b-ct) ·; 

a .::= r t'Ortion of imrervious surface It 

I 

fo~ Rochester N. Y. 

Ku:lchling a.l so gives as aL formruila repre senting stox~ins 

of the cecor1cl class at Rochester; r-::::: 12 +t , in 

Design. 
< 

l)e · e geneTa.1 direc t1.ons giver1 1~or tl1e d~~sign of a 

seteTage systems to cover every C· se . 

The first questiort t be dec ided :tn r e _ a1~inf.) the desiy!l of a 

r is . how much and wh· t tin~ of sewage must be dis o~ed. of ? 

second , v1J1a t dt f'O al sl1,4..l _ be Jnade of ·· t ? And third, 11ht~ t 

~em of dispos a l sh ~11 be employed ? 

' 

Loc :=tJ_ circurnst nces , s11 c11 [.i.S financi ,.· 1 and topogrGaphical condi t -
i 

i B1 , Vlill USU~tll:Y"P decide whetr1er or riot t 1e 0 to:r1TI \V' _te.c shall be 

ren®ved by sewers • In closely built u towns or cities the s torm 
I 

wa ~e1) shot1la~ not flow more t31ar1 t 1.;v·o l:)lo'cks bef oTe f indir1E ar1 i i1let to 
I . . 

th~ sevfer . As the ~ a 'remen ts becorne mor'e r 1erviot1s and_ tl1e bu · ldir1gs. 
I t 

ino~e scatered this clist· .. n ce ca n be gre.ci.t.19 increased. 

Subdivi ions into districts. 

· After h;;:viri.ft decj~~ded ur,or1 t he J<: j r1cl cf sys tern to be 6tdop t ect 

J 
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I rd .t he manner of dis~osal of 

Jtion is usually divided into sets of d istr jcts • one se t based uron 

t 1e Y'Oi'.iulati<)n <:'"ind the other upor1 t he slope of tJ1e grour1f/ • Tl1e 

f )rmer division should be t aken as~ basis of nrobabl e d~nsitv of 

I 
tive11 t~l ~1ears. ~-rs the systeu1 m1.Jsf serve the 1:;opula ti on a t th :t t time ':iS 

wrl~ ii.$ a t the . t .he rreser.t ~ 

~ra -nage dis tricts~ cdnsists 

The l H{er subdivisi.nn • or tha t into 

.of those sect~ons v1J1icJ1 cont~::.tin <ttll th.e 

t 1r !!ritJor'; d:vaining :1.nto 0ne 1n,lin ~1 e1'I~'9r togE~ t,her with th@.t 1nain to i.ts 
1 

Ol 1t1ie t. 

House a11d combi ried se¥1err s · shouJrd f i1 mtS>s t oases 'be J_ooca .. ted · in the 

ci·n ,e!Bs of, the stre~ts or all eys , u:itilesP the l oc;a. ti on is ~l~read:v 

oc ~ r:ied l:">:v g~s - . or V<iiter T: i pe s or tJy- street i~ ~~iil ~y;;t!tys . In so1ne 

i l 1 v1alks . thelre b einR a line on ei t hr?r .. side of the street; ~-:i.s this 

i r e r.rften co st.e Je ss tl1l1t.h the . e~xtr.~t >e11g th of 11011se con11ect:toniJ. 

up in making the ~ouse con~ections • Yet ~ great disadvan-

i s th@.t tr1r~ dist.·:.rice f rorn _the u ·\r-ter end of t]~1e line to ~vhere the 

~lso tl1a .. t tl1e roots of tll?ees :i1.Jr-e .~::tr~t t.o c~a..11se . ser~ tous trouble 

double line is used. 

1 
_ 1'1e r-; e rrer should be laid 1r. continilous str:-d.Q:ht lines 

-aossible . 

of cha11.riel. This ch&mnel bein g usually formed b>': f?-oncre te 
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.. 
Grade. Size :- nd De:r;th of Sev1ers. 

U~e is gen9r~.l l :v mr..<l.d.e of the "Tofile of the 
I . 

streets for deter-

minin . and recording the gr~des of sewers. In many cases it will be 

f 01 1d nece sa~r~v· to ·a.l ter and re-alter') the g:r&des (r;1 nd ize of -p i es 
. 

bef'r)r · obtai.nt~1g fo1~ e1ilch ·cranc'.h the best deptr1 and ve l oci tv . 

·, TJne de. th of storm ~e,'iers :ts usually fixec1 b;r g1~ade alone,., bi.it 

. sho ... Ilk 11 e,1e1,... l'e les·s than two feet ~i-na . lJe:t te r· tJ1ree or f)our f'e~t . 

' louse and combined sewers is usaally determined by l ocal 

' 
_b~ ts shal "6w "=ts fo1Jr' fe:$t1 otheFl·l'ise six f eet and eve11 ur> to fo1J 1·teen 

t .. 
teer1 feet t11e later sho1Jld not be exceeded A ince the cost in-

" 
s very ra~idly for a dept_ greater than six teen feet alt ough 

som 1 
1
sewers 1ave he en l!i-i.id in tmnnels 9M.t a ae th of fif t:v feet or 

grrrd~ and size ar~ interdependent and are a lso governed by 

for storm water.,wr1ile a maximum of te11 or, ttvelve feet '~er secor1d I . 
sho1!d never be exceeded. Tfie gr~d hould ch·nge so sto increase 

th . fr e loci ty near the ou.tle t. s ir1ca ~:_ deerea.se •vo11ld c ~t.utse det~os its. 
I ~ 
n determining the s ize of~ ipes ~ith a given flow 1 er c~~it~ 

~Mnd tributa .. ry ~10 ~ ula.t :ton ., er hur1dred f~eet of sev,rer for r 

sepa~ate syc:tem the a.ccom-naning Sew:er Des~~ Diagretm. bitsed upon 

utter's and Weishach' formulae for flow}~s. very ·e · sily understood 

and Fives verv good rractical resu~ts . 

1 ' 
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Kutter 's Formula: 

V ~velocity per second;B ~Hydraulic radilis; 

S -=== slope; 
4J. 6 + . o;:i.s1+1,~/1 

a constant == --------------
1 +(416 +·00}8~ ;-

r 

The V l1{_1 ues of n: 

I Well ~l~ne~ timuer. .0c9 ~ 

l Neat cement. verv smooth iron ri~e , • 01 , 

Un laned timber • .nd or-dir1a:ry ir-on uj_T!e .. 

Smooth brick wo~ko • 013 

Rubble or gr~niteblock p 

Channels in earth; ~ivers. 

Weisbaeh's Formula: 

'I.--:= velocity of flow; 

C= .. 

+he 
l.-= length and d . -==- a±arn ter in" s· me tern1s a~ ~reV Ci.nd h. 

e ghtv r 1ersons to e· c r1 one hund;red feet of seviter. ~i th a length of 
I I 

~ 1e of five 
n 

.Beg3.~j_ng 

tho11s ·~ i1d f·eet • 

a t the left ~ t 5CCO we fol low the he~vv di· gonal until 

come directly. under 8r' t hen on ¢t horizontt~l to the right e find 
. ~e 

r thousandas the totetl tribut~r:v 1~onul~r.ttior1.? then.., on a di.· ,gonal UJ) 

d to t he right until we r ome under eightygq1lons per ca1ita rer diem, 

l;y interpolatinf1~ a b ori zont.1a~l we find ~8\CCO gcillons as the tot~~l 
,... ~ ,,... ,'.l.,. m 

v .J. \ 1. .L 6 • 
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~°"' t:re sixe of the nipe i.s derendent U!'on the grade and is 

o ·· t.:a.J r1ed. b:\r :follov1inJZ r1 horizon tl~l from 32C'\C~ O t o the right until a 

directly under the fall uer hundred is reached the last size .. 

over will be the s ize of piDe to use . For ins t · nee let 

a one per cent gradeJthen on a horizont~l to the riRht of 

find under 1 . 0 that an eiRht inch pi~e ~ccording to Weisbach 

between an eight and a ten inch according to Ku~tter will do . 

Fr)m tle velocitv curves we also see th· t the flow in these, ipes 

i fov.r feet er se0ond. Of course the diagr· m caDJ: 

everse order according to the dat·~ af ha:rad a.rid the quantities to 

be letermined. 

Flushing and Ventilation . 

e pi te a ll tl1e care in inGde:en sewer d4 ign to pu~ .. rd agair1s t deJ:1-

0 of silt ete ., theJ?e still rerr1c-lins the trouble diae to de·'d e11ds 

veJ_oci ties etc. There &re two w vs of removing these obstruc-
• 

s either b_r dr' ~ing ·them out by means of hoe I$ i.il.nd scrtil.rers of' by m 

of flushing. The l~Lter is effected by the use of flush t€lnks 
A 

4 · are l ocated at man holes or dead er1ds . or mav 1Je loc~lted {r\,nv ·1- s 

near the s ection to be fl11s·1 ~ ed • The main object being to sudd 
+ttYn 

en y loose into the obstructed section ._ 1~r.ge ou.a ntity of v1a.ter " . 

high velocitv. so as to wash out ~11 de posits • The n1ain and. 
the .:· .. h . h 1 • ;.I. • v· luer f;rtfl in" _1g ve .... 001 t.iV s1nc<3 r10 matter how grea t t he amountJ 

if it ic:; not let in snd.denly the effect is of r10 V rit l11e .. 

There &?\.re m· .ny contriv11 r1c,~s for flus, 1 tng~ . such tas a.utoroati c flush 

~ di · h r · h · and · h. h ks w}1tcr1 -~ c £1.rge r·on1 a f'lP on (itC i e n /\ resei?vo1:cs ii ic are 
whTte 

f · ed and tJ1er: clisc 1&tr.ged &wt the time of gre~_test neea;Aotl"1e1'ls a1'"le 

Tbe flow of r.~i in t¥ate:c is dtverted 

int tJ1e sewer r ,ir.e so as to flush :lt 011t. 
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Mos~ ~ ikely the first mentioned is the tes t • cert~inly not tte l~st 
me tiJned. since in reriods 0f greatesf de~osits we have t he smallest 

I 
f ~tl l . 
lj ~ 

I 

. Selvers ~1re ver1 tila. ted p:enera.11 v bv rne,ans of ina.n,_ holes7 la .. mr~- holes 
1 . 

~n ripesfrom the house tra1s. In extreme c~ses currents of ~ir are 

dr ·ven through the sewers by means of fans. or lar~e st~cks are built 
f 

l 
alo 1g l the l ine to act as chimnevs in drawi nR off the gas~s. These 

I . . 
m.1.n holes(which are nothing 1no:re ttlan holes some two feet in di~trneter 

~ . . 

attne , top then growing larger being about four feet in . d!ameter a t the 

br">tltom . large fJnousfu for a mi:iln to enter and to work from in dra"P)n~ 

clert )Si ts from the sewers)_ . a.re ll.SUallV COverAd Vii th tierfor~t ted tot1S 

I I 
to 1d it of t~e free pas~age of· t he gases and to allow their dil\ut-

·ion b7 the sa rrounding atmos~here . 

I · 
m 1e ho11se trS?t.T' ,~ipe s ar,;e us11&ll1y run frorn the tr><i·R out tl1roi1gh 

Lamn bole• are from eight to twelve inches in diameter and are 

us~ to loweP· a light into so as to light up the sewer making the 
~ 

loc~tron of deroslts or obs~ructions more easflv deter~ined from the 

1nan holes. Their part ·i n i1entila.tion is of cour:se slight since thelr 

cov - ~ ing is not usually intended to ~llow the free passage o[ g~ses . 

Dis~osal of Sewage ~ 

1I the wate r carried system almost everv description of refuse 

1 s o 1nd • s11ch as ho1Jse slors , rn .:ii.n1JfrintorinR - Yi ~:tste ~'l t.:t.ters ar1d ,~. cids , 

drq· J~~p·e from s tables . waste raper. rags etc. 'rhj.s is called house 
~ l ··~ 

b11t tn case t!1e combined s:vstern j_s 'tlsed r>eside t11e r~;;-iin ~f1ate1., 

I 



-

.c- • d ,.:? ' ~ . s. tl i1 s . a~tm 1~1on irough the street inletq . The common impres sion 

· thQ..=tt human excret:!i alo~e is dange~ous j s erroneous since l{i tchen 

.; .. tes a re now consid.ered fullv as detrimentiTu1l . 

f.~:re ~a t difference existlr1g a s regilrds the cr1 ~i.r~\.cter 

of t he sewage of different communities . the question of ~ro~er 

f 
The dj. t;: ic11l t:v· of dis~1Josal is increaGed 

by t he di l1~tt? cond~ition of the se\vage , since 011 an G1.'Tt3·r a .g·e ~1 .. bout onl:v .. 

one1 Y' ' rt 3.n iiil thousand is org" nic matter . 

he se\'1 ' .ge of sever;al WestG1,,n ct ties irr the ~irid regton is disriosed 

or "
1

r irriga ti on riur:..oses at rl c n!<Jiderer,tble -prorit; but the method 

of llecting this large '~ount of sewage for what ljttle fertilizing 

pro .erties it osseses has not r'ro1;en verv su.ccesft1l . 

sue la way and at such a pl' Ce ~ not to cre~te ~ nui ·nee. The 

1

est and chelil.-Pes t solution f t he r·ro'blern is to disch ~ .. r 2e the 
~ ~ ' 

e directl~r i11 to soroe fJ_ ovvt11~: s tre~~Jll or large 'bocly of ya1· ter ; 

he effects of se~fci.g$ o11lratti!on of st1,...earns in c1?ea. tin}2; ~i rrlJ .. i sa.;r1ce 

a r e ell il 1_t1stre_:t.ed b~l the gre (?i t e1~idemic of t.;r )hoid fever vvhich 

-
vis·ted. sever~·tl citie on the a~ s '::ti c ~ rive r • 1n t e 1ilf inter of 1808 -

I 
I 

18 ~ -- This method of a.t • forbidder1 l1v lav~ in sever~al s t .atte s •• os :a . lS 

' ·lnd ' ~he laws are likelv to become more ripid in other states as the 

p ~1- a tion becomes more dense. 
of-

V~here conditions ·fire favo·r ii:>tble se\·1~~ge md.V ·be d.i s1;iosed/\ b~T runrJ.ir1g 

This ts ~. v ery s t~sf~ii:Lctor::r rne thod in 
' 

, oxidation and ~ea . age t~ke r l a ce very ra . idly . 

ln the dispos ~al of sew~Re in the sergrate system the system 

of ~~tic T~nkB and Filters i~ ex tensivly used wherever loc· 1 condit-

of ions do not <.ill ow: ,, the c1 tspossl!;1l tt1ro11p:h na tur ..... 1 cr1an11els . 
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tJ1 ' c tior1 ~·1J 1c1 li.se.s of Ru.ch a.. svs tern • 

The sew~ge first flows from the large fifteen inch main into a 

man hql e . there it divides .. flov.fing t) :\r tvcro eight i.nch .. ipes to the 
I 

two gri t chambers ; the object of this division is that tte grit cham-

berl:s ma:\r 1Je cleaned out 1)v closing one of the e igh t j nch ~ ir:es lit.t ~ 

tiJ~. Ur0n flowinJ.i: 

so ~ ow on the sicle • ( as shovvn in sectio1_ on A 13 ) tha t cr;.n 

0~10rtunitv is given for all of t he heavier m tter to deposit in these 

b F1 .... om here the s ew "' ge . rob"ed of 1 ts r1eavie1"' rnatter)I flows o.ver a .. 

into the sertic t~nk . ..... In tl1is shown in sectien on AB ~ 

tJhe · .ction of tr1e fir ~ t set of ~~_cteria • the anaerobic • 
\. 

t. keP l ttce . These bacteria tl1rive J:)(~st in l11 eontr~~ .. st iivi th 
' I I ~ 

I . :f-ot1nd onef 
the be.rrobj c wh ich a re/\ in t e f'il ter~ mustbe key;t .. 1~li CticallY a ll o ~ 

t~ L • d t 11e Glne un er wa ~r . In tl!e se tic tank besides t he ~~ otion of 
I 

thes9 h~cteria the f oxidation is als o continuing a nd some 

1 om t 11i~ t b:tBk t11t~ l i oui.<1 · s c~ir.r ied l}v ln ~ u1s of t ftf'teen i11ch • 

"D i e into a v;e:l.r chaml;er (ind t~benc e irr1to the dos .. · rig charnber ,. or 

t d i stributing ch~nber. 

r1ing from tl1e dosing chcamber~ to and · _c1~oss the v~iri<)US fjl.te :-c s 

{ signif.ies 1nere "beds cont~ining come good 

fj 1 t ,r rti nR' s1lbst' .nee s11ch 3 .. s co}{e breeze • gra.vel etc. ) a r e trot1ghs 

or on t he pl ue- -print, effl t1en t dis trl1)tl ti11g cl1a.11nels . 

I I b t he filters we find the qerob ic bacteri or those vrh j. ch 

tl1is fJ .. ov1 is so re.Ru.lc1ted t hGi. t £Jnong t11e four f ilters 
• 



is sta11ding f11ll , one is fil ., ir1.f?~ ~ on~- .ls emptyinrt.~ and one is 

st tr1d inf! einr:ty a ll the t trne . The gearing is arrar ged to act 

,om~tic~llv and the rrocess continues. b 

Benea th the ~eir and dosing chambers are outlet pi~es · which allow 

dis 

th.e 

at t· i 1ed. 

fail•~ \tn 
I l ife etnd 

' 
\ 

Similar ~wrrangment is roa.de fo.c 
A 

t~~ .. r~k . From the f il t.ers tl1e · 1 iq11id flovV!S off to any na tur~~it 

advant~~es of this system ~L s regards the primeaim of sewage 

l is certatnall~r ver~r evident. for thr=' sys tern so .11r:i_f.ies 

as to render it harmless, a condition which freauently is 

b~l the ot11er s:v·ste1ns of dispo$~.r:tI, ·b11t onl:v toofreqt1er1 tly 

occur t the resuJ_ t t11en being serious detriment to . the 

kapniness .of the inhabitants of the city i n whic~ it is used. 
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