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I• Oha.re.oter1 
t 

s 
tho by ;t r oarri-

• uppl anted 1 so ins'tianoe by she t . shin s and d t l 

to • C>rdinarily it cont ns ~ r eent ot at r. 

va1 ....... -U1. c titu . •• usua.lly le a than O l per cent• ln-

to bllo heal • 

olution. S o th uap ilded tter the c rry-

po of th sew. 1oo1 ty o ., OWJ 

llo1dal d d1esol 

11 not ttle t eTen w n t sewa.g i h 1 qu1 cent f'or 

rt 0 t olid n OOJ!m trom th ter which is t s prin i 1 

constl'buent. It the te 1 lla d r higllly miner lig d~ it 11 

·oontr1b 1 r • roportlon ot the olids • the othe olid o 

, bathrooms, hot l elid f f io building 

t y pa. per • Ind tri-al 

t re are industri a• contribu.t cons ol ds too. at lly, 

the conoentr t o of' auoh oonatituenta wry with th r · t 

t i on of er,, d the a its or the oo !.ty. This -var es fr day o 
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to d ~ and uotu h to hour. 

Ch lly, ub anisl, ve e bl 
or ori-

.in oly offi na1• in c rao 

tion o th lE!f.tEl'lte aa:r'b o , 

c ni tro en in sos ca ee • end i 

1 1 b sent. Or tor 

g of rot ins, bo.--

hyd tat a th on 

or les teadlly thrc;Ngh th ctiTlty or oteri oth r 11 

orF.-•··~~....... Protei a t prinei ~1 co ti ct or t e 1 

or d a'V h re.th d1at1 o ve oh r et r1 tic or 

h 

l 

d o nat&ttt op t on f nl 

*1 I 1ulph r, 

the rotein 

a.d ition o oar on, 
iron l'" 

ae 0 

th. itro e rbohydrat s oontai o ban. 

n o«"t n,. def ni 

prino1 . lly 

fatty Cid ot 

~tty a.o ds p r tiwly oal t · ct 

nio 

a tr • 1. s • 1 oln 

on al li or alkalin rth tala, su a 

ci and gn ai • decom.po 1 ion or ic 

io. or the oxygen present in water, 

1oh. ul- 11 n · o . ouild o thi r on 
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d ob1o ondltion • Some b ri 

ll end to 11 e ath r nt11. the • 
be.oteri will b chos best adapt 

dmilar to thos that pr 1. tt i • thereror , d ir ... 

ble o k ~e pB d t rature or sewag d •ludge t th opt1-

for th cJh aid in th treatment or nage. 

the deo p<:Jaltion ot sGft ls e aentially th reakmg down r 
complex o emoal ub-at ea by biologtoal and to a lea r degro • 

oh 1c 1 otion to oth r s1 le and :mor st bl• OOltlpoun •• Decom· 

p a1t1on ts rU.rily of two d! itinot typ 1 (1) a.naerob1c decampo 1 .. 

ti or tr ot on,. tld (2) erobio dee fPOSition or oxidation. 

P!.lt~~t 1r t t ge and ()Xi da: ~on the a eoo Tb or g 1 

tro ba anoes r brok d01m under an erobic condition illto 

on1 ,. an uc end prod.u ots a.a •. 

d oarb 

into 

nd 

d ry Utt e 

n ort. ea ia on by a. 

uon ly nitrat • Nitrates 

foo • !t a d•air ble then to haTe a treatr.J.ent 

ett:l uen t :t cont ins a l rge a unt of n1 tr t 

the a plex and obj tionable nitrogen ompo • 

!I. Treatment o esge 

s e tr tment ia ea ent1 1 y om nt\tio ot thr pro-oe sos1 

ly, the e aration of th eolid 1 the liquid a 

tr at nt of the aol -t rs, and r t t r the li uid ewe. , 
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Solid a 

solid • 

aract rit a us ed OQllodi l and diaaol d 

f the e 8 spend d aoH s "111 settl out when e 

., of the e •g 1 decrease y a e:duutio in th 

velocity ot • Some, h v r, are 11~t nuurjl. to fl t 

ll ot ttl • Those l ghter o 1d tch. • 

1r, p r ,_ an waste ich to clo til rs 

nt plan d impose e.n eoetaa burden on the p le.nt 

a hold. l 1a th e ir bl to remo th tt r tor 

e e tr ~ pl t. A sor l>I' 

1a e deVio wi t 

i:fo c re sfWI. e olids Some of tl 

s llar l nt , 

Th•Y merely ht. th infiuent o the • tmontation ch" b ·r 

t. · e 

l t1 

eab e to 

A 1 

or :1 1'll 

oe retain.S e floa ing •tter 

ion ot th tank 

ly UT.IS! tly u~ all 

$\18.lly t i ad-

ov uo tt day and or oft r 

t or di p se r 1 it: by l o ei- ti on. 

ett le aoli a n r 1 ol d 

r 41 y thet i only small 

g • Tb r not ott•nsi in char ... 
re n t rea ily d oompoaeki by be.ct iolo io I 

t o , 1 d: s to remov th m tor th 
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t on c 

t in ral 1011ds. It Ohamlel or 

alil 1n Which th oro s-s tion ts 1nor-·.,,. .... ~ 

ge juat ou to llow t e poaitio o£ h Ty 

eba lber are u l ly 

rmnitt na. separ~t one" t . ie, 'Wh n only 

h'UtJfUl h.ouaehold ·and ixuluetrlal wa.t r are a.1l<mJ<l to. enter the ae't1$ri. 

ra remove the 1 rg r fl ;ting olid 

a.-. e ot the f'iner suspend nera.1 

io oli a 1fl1eh a j t a lUld. · 1rabl• ottm-

i:v when they be n t utrl ry. 'l'be r :nten"al ot auoh us de tt 

, th r Co • an t no ion of Se'tM.ge treatment rkS. It 

i ·1on. Th . trmaport power of a ge 

the 1xth p of th loclty, and lihen 1ta · lo ity ia r&-

du d the susp&nd e mat;t• 'Will ubaid and poai ed b gr :vi • 

1 

4 oolloiclal o l a ether to larger ea wlrl.Oh 'W{U a tle 

o It ooa la r not add to t 

th 1 n ioh the rooe-ae ot 1 ttl ing t e place ar known 

nke. If ch ce.la ~e u ed. the tructu a 

ton tall.kB 

of ty s, (1) ho i&ontal 

(2) rtic l fl • .Hori con 1 low t • 

ere l -1 1 tion rec • oxidation procesae 

M+-4,,..,.5,~at to t s re'fiewer. 
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• !~u41!e DlAostion 
1nt gral pe.r or en tr atmen~ 1e the atorage ·end ubS~Q.\lont 

deoompoeltion of the $.Olid- wtd.oh settle out. !hese aolida, or sludg; • 

may all to di est ln two it'fet&ent -~, ( ) 11 r 1n1ng i 

oontaot 'W1 th the fl ·· _ ~ .sftllge a 1 single-story aeptic 1-nk•, or 

(2) atter epe.ra.tion rrom the r owing •twage as i two..atcry septic 

tan and e tate alud e dige•tlon tanks. 

Siilgl .story •u•p 1 tank• ban not proved effio!ent ror pr lim nary 

re•t t and are s ohiefly tine.l sedi ntation tanke or h 

ta.nk8 • 

.... ._~Jllt'!""Qry e ptic tan r us d ra~her men.ii vely in his oont 

and broa 1 the most caimnen type being the f.mhott' tank" In Imhott 

ks 11.owas rourjl the eedimcta ion c ra only He 

eettleabl solld r allowed. to subside to the inclined evt•c• ot 
the lower portion o the sedilnentation oh be Wier the) slid thr h 

lot o sludg chamber dir otly below. fh &lote are trapped so 

that no © sea tr th eludg ona -~er .an rl.ee ln:tQ the e-d n tion · 

ohelnbe the ludr; n the ludg ~h&!ber i llowed to Ul'ldergo s•p lo 

deoomp 1s1tian. !he g sea gt.Yen oft by this d•oompoe1t1on rl.se rough 

t oh b to ,~ a vent• and ttr either llo•d to e oa.pe t th• atmoa• 

phere r.- o&pt\JJ'ed and uti l 184 for heating rpoaes. 

sep r t elUdge di estion t ,s re growing in poblarl ty an 

b ing used numerous -t;r tmont ple.nt1. they ditter f~ th6 °b'flO•Story 

opti'° tanks in that th• ludge digestion un1 1a not below the sedi· 

nt ion unit. In8 d. the sludge !a- pumped from the bottom or the 
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11 0 tin a tho ti attd w1 'un 
0 

t HOB out th 

ti • 
8 us 1~ 

ve n 

' a it 1 de- er dried t .te 1 e 



rertiliaer. 

Only bou third o the puti'• oibl so ids re r~ trom 

""he i'f sedimentation.1 and it , thet!l)f'or , neoos ~J 

tor the & g to und r turth· r tr atm t be for it 1 rend-er d. 

stable enough to be dlsohargo · into a ter eo:ur • The turther 

!Oh the 11Vln m-g&nis , 

a obic, in g oon :rt the organi tt into a nore sta l 

o or into ineral tatter. It is ao _ m lished most frequently b 

filtroation. 

Th st common r! l tr ti on unit . ont.aet and. tr. old ing 

t'l lter • oont ot s a. bed or e " e material u~.h a br -ken 

ston or elink ra in ter ti ht bnsi · 1oh i op .... ted bi cycle 

of 11 n ~ With ge, st full• beittg &mpti , and tie tin 

empty, tri ling i\Uter is bed of conr Mt&r1 .1, im ler ta 

th t use in out ct de, ov Wh.ieh ge _s distribute interinitt. 

ntly d h.rougl i 

th movetl o 

·ea p le.oe d rinr; 

t tion 

baot~r a (goo lea.) 

ed1um "'11.1 h o d o 

i t ickl · to under-.·r ina 

olloidal and dissolved. organic mat er whi 

either due to inin& nor s dim n .. 

te a li • c of 

other organisms fo on 1urfa.ee ot th filter 

ncentr te oollo dal .and di solved or ic 

solid t the jelly urffllce an deor the b t no • thus oono ntrat d• 

Then. in th pre eno t Qxyaen, th iiriitg or anisma and -bbeir- entymeo 

found in th gel tinou film.a ooveri . -tho oon r 1 urf ec1 at ·a.ck the 
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orbed ub 
t' ea d. eoompoa the o genie 11 tt into u 

produet o on dio de_, nltnt , and. h -lik :r sidu· • 

from th filter• the nitr olvo.d :tn 

she ut 

p n ed li2ft\Ui :matter ia r dily s ttle - le ia. reinave 

by passin the e flum. troin the f11ter throur)1 a n.~ .$odimentat1on 

k umus t • Th s t 

type. i'h humus colleote and stored in the botto. of th tank 

re ti l eptio oompo :i.: ion take ple.oe 
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ly th tr a a tor th V r !n1 Po oh! o 

ti 0 ' into op 

n C ltic study 0 d 0 t-

t it ot 

er t in June 1932 .and th re ult 

pr th 1 ,, 'A. S' u ot the S Di a.l Pl tor 

Vlr • • 
t 0 oy 

0 by 1n 

00 pli d. 

of jo wit th 

f e br 't Cult 0 -
oi in th • 

t 1. 19.oG• 1 • 1 9, 

p and th 

te for "' lant control h 

d ly 1 or 
n clod d by 

rt ir re on bly oour 0 k th 

or ple.trb. 



15 

G! IK P L?TECHN!C D STtt S ., GE DIS L ' Fl 

Vi 111. lyt chnio rnati ut s · pl nt • 

place 1928. It h dle the s go· fro bo 

th T 

polu tion r 5 ooo. 
fuur contact b , thr e f 1 ttli 

s e !good to ooommodat 

s l llDhoff tank. 

~ au lly us d tn rota• 

t1o , and thr e de .. d r a ingl gl s c _- r. h 

... 1 l mu ant f th ~ed into St1 :bl- ' 
st \'ddoh thro h r o th to of 

8 th • • r- t. 

Re" or v ! till bwg, V • 
Cl 

~e Di QS l t 

by 

I"' lliamson .... • 



16 

rro 
to 

1 ot 1 tt 497.58. 
t corner ( oont ot bed ) 
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'D!.47 Sl IV• tloor at ent.rance to distributor 491.97. Elev. or 
top Of outlet p1pe (12•) 491.8?., t. L. in final tank ( pprox.) 
491.s. 

There •xi• throughout tM plant several disorepa!lcies between 

th dt81gnel' 1 figures and the ·&otua1 de•1gn ( s constructed) fig., 

ur·flS which ke the actual plant capacity oons1derably l ss than 

tho.t flhown by the dee!gner' s figures. 

Th. Imhot:t t(lnk e or'i.ginally dGeltped. to haw a oa.pacity ot 

500,000 gallona per «ay, but &ot.ll)t lt is uoh lees. The sedi• -

t tion chanbe:r, oons-ttuctod., has a total orosa-aeotioxal area of 

107.s sq, rt. and 1a 41 rt. 1n length. the •ol\Utle 11 ther f'orie, qua.la 

4,420 ou. ft. nstead ot 4,·902 cu. rt, ae shown as th 4es1gn~•s 

ft. e • A•Wlling the 1ao detention period, 1.76 bra •• and flowing 

tmrout;h ..-.1c:u11ty~ o.38 rt. per nut•" to pr wil, the otual oapao1ty 

or the Imho!'t tank 1 o-nly ~.ooo gallom per dQJ' {600,ooo s .~~· )• 

Because of oper tional diftioultie du.e to in&uffi .. oient gas ar • 

(pToperly designed p.lanta have a.pprozbul.t ly 20% gas area instead of 

1 ~u% as prevails at the v.P.It ·Plant) a qWUt.tit)r ot too.ooo gallons 

p .,. day or lea · would be a gaod ma.xtmum capaoity tor th! tank 

1 ocordill.g to 'bhe designer' · flguree • each cottba~ bed ta su pos 

t() take 125,000 a.llons p day. Actually the average depth or f'Uter 

is abou~ 4*·6", the rea. 95 .st;: rt~• and the 100 p r cent void oap-

aoity 41.ooo ou,. tt. (95.s x 15,_,5 z ,~h5) or sos.ooo gallons. Profea or 

r. B. F1ah d te ined by experimnts that the per cent o.r voida la bout 
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x %). Du to 

18 

o1ty th 1 140,000 gall ·• p bed (306,0 

let olentio b itig abo • h t1 oor ot t 
tot pr xi t 1y 1 lnche 

P. H d 

l3 inc · at th , . enter ·or th be4 \Vhte tll.• iphon 11 

p o.a.te un ed wlume or 2 ,ooo gall an ,. 

{ 5 95.0 s: 6 :x: o. . x 7,5) 
T. 12 

1n o bed. The a l ca ~~ ot each eonte..ct d is t er• r , 

only 11 t _ gallom (1 .. ooo .. 291000) tot ca acity ot th o -

ta t da 1 440.ooo , a.llon ( 111000 x ) • 

The lud ds 'W1 r clean during th nth at " h and. 

ral pointa on the tloor th eU 

It to nd that h outl t e of sew 1 

t ny other oint n te 

pouri new oonerete t.l.oor* ha.Ying a elope toward the outlet ~ai~· 

Tb ol.d • ne sand filter g di plu 

and sand. T b a now in quir d 

~r he h . been eduoed ~id r bly. 

o 'th g e vents ha be rais until th top ot th 

duo 

s the 'top r h lab llhloh cO"ter 

1 to th ov r lOYing o 

noountered. 
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I te d, P 
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COLIBOTlOll 0 ·a 

I 

I 
de pr liminary tuclie . on th r 

Virginia. Polyt chn1o Inati~te t d termi the of 

o he ek h the . • oul e 
I t n rl)' 1 

prel1 

pr 

\ 

.ould be e-x;pect •that th cone tr -
~1 

\ \ our t hou during each d an<\i 
i 
I' 

Ther seemed to no ti when! \th 
I, 

baolutoly ve:rag ewage. It 1 
\ d ... 

I I . I '\ 
t two an ight P. o .j !'I 

' s r1or of 
) \ 

ctiona of eampl~• wer then at bot 

ey atud1e thi study be 

o oG hey ~ .... ~ .... ~.~ted ~ t s plee b ooll c at · 

on bf )lesilrs. rodi h an Culti e, The Vt~g1n1a Pol~:..I 
I\, 

t chn1c Institute ay • t 

·a t tir d le th ~anti o s -
l 

ge nowt tr t d h 'I.nor ed et10l'1ll0 lily since SST • ere 14 
a.nd Cultice tudte t the ha.bi.ti ot the people h ing s r 

le, i tUQ", d 

should 1 a t t;wo and ei 't P. i. on 

, ooll oted at t t time, liquot 

port1o t t o and 1 ht P. - • ftre oombitled to our 
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omnpo81te ampl which waa kept in. a reMger tor until Thursday 

!l"'n1ng en exp r1 nt a were 'be • 

lee er a n t 'the trat ic points in. th treat-

ment o th ge ao 1-t the et:f'1o1enoy o.a. aoh un1 t or the pla.ttb 

pl• c 

llon of eewa , iJlG .. hal 11on be 

the other halt lon a oigh P. r1. • 

.Sample o. 1 a taken at the . influent to the plant ed compr ed 

only the raw 9111age. 

S ple o. 2 • ta.ken be ettlwmt to Imhof and 1 

omnpa.J' d th 

t 

s pl 

ti on 

o · pari on 

le No. l to termine the ettioienoy or e I oft 

coll cted t the !nfl.uent to the tiral ed enta-
I 

It ft r a.lly the e tlu.ant trom 'the oonta.ot 

sample No. 2 gave the e e of purification 

ooo 11sbe by th& oontaot bedh 

S ple Io. 4 a .oolleot t iihe ettluent to the humus an 

• 

r pr ent th t!nf.l tr · t d roduot. By o riaon 1th aampl o. , 

s determined. 

~ numerou oo asions none ot the eontaot b da wer emptying t th 

ti • pl 

• fro 

collected, 

ge atanding ui 

ft o• ey to sample 

within t~h.nnua tank. Thi p 'ba.bly 

intro uoe a. slight error in the results" but t is 

co 4 r ne 11 1ble. 

le 



•'th ot 

id ot Sh 

List &t tt 

l routi t st tor pla:ttb eon.tr 1 

do Public -Al.th Aasoc ation in •standar 

ttWllL!l"l!!!I Ana.l~r b • They were a 1 oted wt tho 

• tti cienoy ot ro 1021t proo., a and con is ed 

or he foll t 

•l!ratur •. rhe pner 

re taken rd-oorded in degree Oont1g:ra.de. 

Al 1 n1 ti• Th• yl Orqe l 11 ty was determined x• 

eeaed. in t f p,p._m. CaC03• 

Chlorides t Chloride etemi ~ ona ftr mete with At;NC>a using 

A :tum cbramat a• an i i 

!urbi tzs standard Jacks n t bidimeter was a od tor d• rmin~ 

1 th turbidity. 

dete ined ·diatillat io 

d sub uent easler11at10- or the di ill i.. 

o nitrogen det rndnation ·• de 

r the n1& nitro n, u ilidng th 

id or di ti llation, 1'h1eh :lgested and then dilute e-

tore r d1et1 ling 

1'h1 dotermlu tion 

aultanilio &old 1utio • 

te Nitrogen~ The phenol laulfaniG eid thod 

d.et.-mtne 1h , n trat 'bro en c mt ant. The color ot th 

ot eas ly com 'tdth th stand ds, and it u.8 Di searr 



0 ri on t epth rather an of et l color. 

ol d oeyge 

Ri 

et r1ld.ne atter llo • 

i 0 tncubat r v-e y • 1}.m dilutions 

u 

and or • 

o. a, 1- ·oo,, i-100, nd 1 .. so, 
lo. 4, 1-2~. 1·50'., and l-25. 

The oxy n co 

:ta he amount us Id by i 

atability 

p1e 

1 • th&t1 el -

or· l!t~l vahle. 

T•tal Sol 1 a Th o ta- n&d y 

voratin 100 • ot he 

Total 

ation e tgn t •or 
Y'f4glt. repre ent the ol tile o • 

w not usetl 

ol d • Inst , lune oru ibl 

tt r r lt re obta!lle 

in d tot l w ti solids 

.2!!i 1'll8 pH tor l found by 



DISCUSS ION 0 RESmur 

• lar n biologi l aot vi • 

th1 t range r t pei-

nly ob ened, th . lgb r the temperatur th mor acti 

about the d.e 1. d ohang · B 1n th or 

t r. 

'l bl :t 

41 cper t\Qtee 

&g• Re lt• by J.to ha (00) 

th John on Oultioe 

Atm.o • Sludge Atmos • s ... 
Aug' 2 ·' 22 t0.8 a.1 lS.9 
s.vt. as e 2 .o 20 3 ns 19.4 

~ 

Oct. 26.? 2s.o 19.4 15.2 18.9 
ov. 21.,7 22. 1e.n ~ .. e · 11.2 

Dec. 10 6 20. 1s.1 . '· l .o , •. ~o 6 15·•8 s.s 13. 
Feb a.6 13.9 ?' .9 13. 

• 1 ir. • 1.0 12. 
21 • 16 1 10 3 14 •. 
23.6 21.1 16.1 is. 

ur ot aludge at sludge 11 · 
ludge t per 

note the . a.nge or tmos. her a t pe tur 8 

of ludge 

d ta · low than th a p r1 ~ eratur 
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duriJ:Jg -th onth of 

October. l>u:ri 

ature of th ea aph 

r tur • • t per tur n 

the se-n e temper -Cures. They tend to. th tm &• 

r months d higher 'th t 

pher o t-.per tur durring the cool r onths. 

er tur ha more ef fi o upon the lu 

tiona in th a of the 81lfl>. e e not pl9 la.n: • 

1 i due to the th t s ng 

d d to the • As the speoific heat ot t :a 18 bout t1ve • 
. 

imes o~ air, the tenp r ture of ge re higher than th 

lo 1 g t of re 1 ower only 

duri t hott t tl • 



s 117 1 line, reoeivi -

groulld 

th ants sue • 

,. odium. pota al Ol" r ni ; lei b 

d magneai bei the mo t oonmion. 

'fa 1 II 

~!q'l Uni 

ag Result by ·on the {P•P• ) 

th Cul ti 

j1 -~2 ,r~ 1 r,2 i3 

u • 341 16 286 1 316 2 
s t. 23 3 7 232 20 31 32 
Oct • • 153 366 42 378 72 3'10 

3 1 347 316 359 34? 3 3 
350 soo 316 420 S16 330 2 
392 ' 383 866 30& 33 ' 02 2 
340 $52 328 366 345 31 323 

r. v36 351 s 1 326 361 337 325 
Apr. 33 339 329 3 7 3 342 366 
Har 31 346 6 266 2'2 2 ·4 218 

4. 5 6.l v46.9 3 2.8 336,4 338.,6 838 1 324.l 

e linity t the s pl. entirely methyl ora.n e • 11nity 

th p enoe ot bicarbODAtes. 1'h re ult given 

re are , th r f o • t linity t 

o ca.loi oarb te (o a ). 





ry littl intor tion r lat1 . t .o the etficl oy t o .. 

treat . nt t can ~ obtain the alkalin• 

1 ty a .. @" t ohang 1n th al lini ty of the 

ppreci bl in. 

the Jmhott tank 

and aub equ r "o 

th f 1 procluo 

r luenii t~a th cont ot bed • 

l ht reue in 1 linity hrou hout 

t pl.attt. 

cu tio ' ~ sults showe4 a ner l mo . s during the tall 

r October, av bor and Dec r and sud en drop right 

Thi •s tollowed b a t d gai un il ~ whe 

t d g in. The pr t study rv""~'a.Lllilrw. 

• in XCHlph one.Uy oond t 

r® out the en 1.r etud.y linity dur the nth t 

Janue.ey oo id ably hi her than t any other ti • '.Chis,. h 

ever• ft th only time any a.pp okbl dev! t1 on tro . 

n~ed. 

a era e 

·Tb lloa.li.nity o<m.tent vari a in•braely th the ·.cunt ot rai ... 

l. Thi out by , Cultice•o r u. ta &coounte4 tor 

th pronouno d 1at1ons in hi doterlllina.tiona .• the high alkali ti 

0 oent 

11, 

l t ra: n 1 • 

od ra.te rainfall 8¥l.d t 

ns. Durin th p r o whioh 1 

only a moderate amount or r in-. 



Chlor1dea 

s i high&r in c ~tde l 111Lt t- upply, 

in oo 1• er ed in e body 

or ohl<r1d a. · l . te us e. an ind x 

, The ohlori e cam en under ea n changes U:• 

lut1 water or 1 r o h · er lor14 cont.en be • 

s with he na. • 

f bl III 

Chlortd a 

lt by trth (p.p m,) 

onth Johnson Ottlt1eo 

·~ ·a 11!/J r·l ffa2 113 
32 32 3• so 55 l 37. 29.9 2a. 
s l so 31 3 0 G.o ss.o 33~0 

42 48 40 41 41.1 .s 36.0 54.a 
42 5 46.0 45 0 35.0 33 

35 40 42 40.0 42.0 55.o .o 
36 35 37 32 3.l S5.9 ao. 2 6 
29 !O 30 ~1 .o 29 .. '26.0 25.9 zs 36 29 5 32.3 29.0 as.o 

B 59 · 9 48 31. 33 a 30' 38.6 
58 58 85 GO .o 24.0 ae.s 26 •. 0 

Te• '3 40 $9 59.8 se.a 31.3 30 2 

The ult• aw that ther is a 11 · reduoti on in ohlor1 ea 

through out tb l&nt, th eat plaoe in th oon-

ta.ot b d. • The p Vlou atudi •dee · a · ohl ide 

ro th pl though to f. m ch U ter extant. 

The a ra. ohlorid content 1a greater than it r viou ly, 
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1d1 t on or t' 

8Ut1 r e 

ot pant. I 1• 

b aver 

io ot th by _'ti. e 

80 

Cult oe• 





( 4;1. 

in ur di 

l • · nt t s (Sl Ji • The reduot1 

cc r p t e 

duo-



&Utt~.o. det inatio en ed uit ensi• ly in the 

t for e t1 t1ng lent unit tf1ci enc1e the 

G ge i t 'ttt a. d th 

eo QI o t rmio ni ro en auoh otein 

Free _ ·onia itng 

Vi r ,g • by .. 1onth ( .p.m 

ont John n Cultice 

~ ~-
7 ~ 11" 

">l 10 l1 10 1 13 6 1.0 10.& 
21 19 17 18 12. 16 2 10.1 7 
l 20 l 1 17 - lS l 14., 14.4 
20 21 20 2 19.o 17.0 l 0 lu.o 
1 20 17 l 10 0 14.0 .o 10.0 
2 8 21 18 12.0 12. 9,7 .s 
16 18 2S 19 i. 12 9 s.4 io. 

r ,. 16 20 11 16 13.1 l.2 0 lO 0 10. 
Apr. 24 21 17 17 13.a 13.5 12.e 

y 31 2 17 2 7. 12.0 .o 9 0 

20 9 22.6 11.G 17 4 J.3 2 1 • 10.s lC 

% • 17 a 22 20 ,. ·" 25 

, er It •h e.n •• -~ inorea e or 8 r ent in • Dia 

oo tea.t ot he a.ft it ha · - through th Dnhott • 
Thi e showed en inor e ot 

or 7.G r cent aero • o.ni # .. b for 

stat ' 1 th uot o. ana robie deco osi ti on of org 1 n1trog 

itr gen in 
/undergoes 

, sue d&o ositlon nth 

tt '# it 1 natural to ot inore in ia oros tb 
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Xmhott · 

An :verage producrbion of 2 2 per Oetlt .. s a.oooL1pl1she4 1:n. the 

con e'b beds. !!.,.- cul tice' a ruGUl ta show reduction of 23 pQl' 

eent. 

oxide.tton 1nto ni 'brite nitrogc 6Ul4 subsequently tnto nitrate 

nitrogen. O·.d.dnt1on takes plaoe in the oontaot beds and t.c otU'lta 

fOf'' the r tluetlon in e:tmnotU!t l\ioro s 'the CQnb.Ot bed -, 

s her stu z-avealocl :n appreciable change hi ~n!a nivogm 

aor the humua t k. 

the entir& trea. nt process reTtJo-ved an G.Tel"•ge ot 11 per o nt 

of th amn.onia u1tt-otell in the sewage 1thioh ohtn)k$ oloaely with 

Ur. Cultioe' re ulta ot 20 per cont remov· • 
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t 
t 

in ene.erobio deoompo 1t1 

in aero ic deo po 1tion 

tl by ont.~ (p. • .) 
cnth J eon Cu tioe 

· 1 }1 2 3 n 

3 6 .o 18 2 • 23 0 i.o 
e • 13.0 a.a 10,. G.9 s.o '·' Oct. 1. 7.7 21.1 16.9 1£ 9 1. a.s 23,2 20.4 ll 0 •• 2.e 32 0 1s.o a o io.o 

4.G 21.0 14.3 10.l 7 • 
• 2 22.s l0.3 1.9 a.o 

• .9 9-.9 6.0 2.a 2.v 
6.7 4.9 9. 10.5 2. 2 
1 0 ... .3 3 2 .a 4f 

.1 .2 7.5 6.5 18 0 . l 4 a s 'f 

• S3 15 13 .o ro 1 23 18 0 

ed d ng ii study eh ow 

or tl';e r :w 8 

to nation • • o be a. 

duo 10 in t e f; r 

is cone m • 





!t igniti t to ot t 11 th r • ge eo • 

le 1 g ic mtro en 1'h ill t rea th 

amcmnt of n1tl"Cg i mu-oh gr a r n • Culti e 

his tu 1 1. Sinoe th re ous study • 

1 en ext.end o aooo ate seve · 1 • o r o e 

t 1 tmd. th s ge is ·oif r ah vih n 1 t 1' ch a 

the plan a a 1'he th earlier dete , t!an wer • 

Th or , l le compoun s of organic nitrogen re 

broken d sewag re ch th plan 

the dd a d or oe n the .. 

an1o n1trog c ant t th r w erwa e ent ri the plant. 

1b low plant ef'fi ed. oy 1n th~ r monl t organic ni tragen la 

probably due to t . 

the 1 t. 

iir te ha shorte 

fa.ct only the or atabl• rgmio matter 

180. the ,gr .· t quantity or ,.,.,. being 

nonal y he e teet ~eduot on ·n r c rd:tro n la o · 1n••• 
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lfitrlt.,a 

The nitrite nitro~ in ewag 1a an 1tnmediat product of th 

oxidati ot otd nitr gen to nitr te nitrogen. 'fbe te t tor 

n1tr1t , ~r ~or > 1 1c te the aniau.nt of nltro e that has 

b en parti-.lly ad. iced. 

onth 

• s pt. 
Oct 
Nov. 

ve. 

#l 
000 

.019 

.ooa 

.013 

.osrn 

.ooo 
400 
'160 

.ooo 

.ooo 

.o 7 

fi ble Ilt 

itrlte Nitrogen 

Ave~ • R ult b7 Month.a (P·•P• , ) 

3obnS<>n Oultioe 

12 '~1 ff •. 12 ·• 
.ooo tr tr .oso .ooo .540 .050 

•°'' .194 .110 .ooo .ooo l.010 .sso 
~ .OlS .110 .090 .ooo .ooo .160 .350 
.013 .oso ...308 .ooo .ooo .100 .130 
.025 4'063 .538 .ooo .ooo .350 .2ao 
000 .o 3 .213 .ooo .ooo .a20 .210 

.400 .900 .'175 .100 .100 .340 .sso 
044 .431 l.050 .ooo. .ooo ,190 .1 0 

.ooo .220 540 .rro .ooo .200 .360 
000 .01.a .038 .250 000 .200 ,1ao 

.ose .200 sae .oas .010 .s20 .212 

r ·eege e.nd •ttlueat tr the Imhof.t tank rarely ever cont in 

eny mt it •• and in most oases the n1trtte. content ot the oon-b ot 

ottlu nt and th plant ettlu.ent were low, There weri a tew in• 

, wen the nitrite ocmt nt 1n all ample• •• oon-

_ itl bly a.bov th average. This s rob bly due tc n1trit 





compound.a ot 

r ins. 

se 

oil being work d int the 1nB ·durinc hea'9J 
I 

The re ult~ c ec very c os y th tho obt inod bt r 

c lt a· • Both show that oh grea.ter degree of nitrittoation 

a a.ooom.111 she thin the contact bed and the humus t .. th. 

in th o t tank It i interesting to m>t that Whll • 

Cultice £ und a eor 1 the nitrit aoross e humus tank, 

the pr on tudy rovealod a ooneide.r&ble i orease aoro th• t • 



T e nt ot n tr te 1 

onbh 

1 

.ooo 

.oo 

r t 

040 
130 

• 25 
.110 
.ooo 
~015 
• oao 
07 
000 
000 

Ave. .o 8 .o 

lt ••. l 

bility. 

able VIII 

1~r-.t itrog 

n1 r te" 

"""""*'"'""·t• by onths (p.p.rn.) 

John n 

.o 

.130 

.100 

.1so 
0 0 

.030 

.4 
0 

.ooo 

.o 0 

.ooo 
100 
200 

.ooo 
000 
• 
.100 
-100 
.soo 
.o 

Oult1o• 

.ooo 

.400 
1.200 

tl" .ooo 
. .ooo 
~100 
.100 .ooo .ooo 

t rd 

~f:3 

.aoo 
1 600 
2.300 

050 
• 00 

2 800 
6.100 
2.100 
1.740 

000 

000 
2.100 
3.6 

• 90 
1.300 
2 300 

.200 
a. oo 
2.600 

.ooo 

ant organic nitrogen in sewag and r aults tend to bea.r h o 

• 11 ht 1nore se in 1 rat• nitr e a ross 

• 'Yer:/ ron noed incr e oont o be 

nor through th h 

, 

Th r ult 

r to be an 

d by Mr. C ltic • In· 

Xl 1 th itrific t1on 

t e l t. 

th lant t too r~i 
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bo.ot r · to s · extent that a.erob:lc d oompotsition ot 

d oduotion ot n1 re.te nit g«'l. 

Cert till 

o'bb b r 

· v. l'urthermore .. 

rt ot their •l.le. 

t t a one erable r 

i i coo lished by th va~1 4 t atment an. result 

n 

th 

:nitr•te nitrog-. teste show vwy little lner ase in nitrat cross 

t 1 :t. Evidently mot ot th nitrite and 1trate$ r being re-

duoed ju t& t they re oduced eous nitro b in 

l 



prac oe 

plant • 

Ag 
'e t. 
O~t 
Na • 
Dec 
Jan. 

Ave 1 l 

18 
5 

110 
155 
12 n 

60 
uo 
«> 
94 

15 

so 

• om i ca ion ot th 

prba ily for d t i.nin 

c ok or ntt-ol the t:fi cienoy t 

ble IX 

Consumed. 

Te~ noaul e by ontha (p.p •• ) 

Jo Oll 

61 
0 

30 

so 

4 
l 

30 
48 
15 
48 

s 
45 

45 

10 

l 
9 

13 
l 
105 
121.0 
lll.1 
84.8 
98.0 
43.0 

cultio 

'11 
76 
71 6 
82.0 
B! .... 
79.T 
9.7 

58.l 
45.6 

9a.o a:v.2 
1s sa 

a 
38 

ss.s 
31.0 
·ze a 
26.7 
18,9 
S7.7 
1 .o 
21 6 

59 

11 0 
40 

2s. 
26.0 

.o 
25.3 
21.1 
1 ·' 2 .1 
1:s.o 

10 

• p sent etu. y •hows gr ter consumption of ~gen than r -

pr v.tou studi e • Th18 1Mto ates that e sewage n o r1e 

a h1 h ooncentra ti <m o carbon& oua t'bw than be to • 

t the Or:J' en c UiD$cl ie oo d.ered • oheok on th tf1oionoy 

ha b n the efficiency h 

oont o bed • 





a 60 r o , 0 aoti ly same a en • Cul tic nad. his 

• However# tho e be aver• inorea U\ th ~ 

gen c SumGd ~ t d h O".it;h t e h 
,, c lt ocy •cons Bil D.o.n. 'b st 

b h - 0 0 .D. to th ~d ti r ror-
:t hi reaul ts., ther - lue o:f 

1.12 '1 on ho oft tfluen;t • o.sv on th 

oont rr1 m 1.0 0 tJe lant effluent• :ve 

i ratio of l.96 or re: s 

t otr t k 1 46 nth out t bed ottlu tan only 

0 9 0 the h t uont. 
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.,,.() on 

nth 

00 

.A: • 0 

l 

1 

• t e test 80 

f:f.'loi oy. 

heX 

OX:J' c 
A: . .. R ault y 

00 

.40 

.s 
,20 
15 

.288 

J hns rn 

• 10 
.95 

1.ao 
2.00 
1 40 
l.10 
l.48 

&6 
.95 . 

l.lV 

nth {p.p. 

c lti 

~ 

• .oo 
1.1 

30 
.20 .so 
.z3 
.10 

.24 

e n 1.por ant n 

.) 

.4.0 1.40 
10 ,eo 
.r "' l. - .• so 
~ .e .35 

.GO 2.10 . 1. 
,20 .so ·'° .10 1 40 1.1 
• \.ao 
.20 33· .10 
00 .30 

.205 1.04 .98 

• Culti<.u~ found - c n'ha.ined Uta.ppr o1abl 

ount of solved oxy e • the r aul'h or the r aent determin tiona 

1XJ8 p aatically - di sol~ 

s oo 11 't arty as f:reab it 

8 it $ th pr vious tudy 'VftU.~ 
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Qrdinar ly th•r ou be r duoti in the 11 a e ;xy 

ge tl throu h th Imhott tank. The r ind .. 

ca; e a rked inc:r as:e l\.l"OiJil th oft tank. Thi probably 

u to a 11 . h 110 t1on ot he s ple as y wo:re ooll ted. 

Con 

oondary 

by b th tre·~t"3Dan ir;a • 

tion t k pl o aero a th contact e • 

k, an th 1 l;red OX'f wa inor ed. 



t r-

re 

? 

( .) 
I on Oul1i oe 

1 ~ ,J 

2! fO 1 
95 1 

1 -. m 
148 4 -- --2.4 2 • 

"· 1 ·' a2.s 17.7 
5 • • 
12 21.0 

• 21 162.4 5. 40. 1 .a oa.o 20. 25.2 

~ 25 2T a 4S 7l. s.o 

lt 1ndioa r o O.D. ffloienoy aoros 

a the 8 per oont tt:l oit:tnoy · 

00 1 or i n 

.o · t r o ;t • re l 







ly a 26· per oent reduction acroa s the tQnk as age.il'l$t th 45 per 

cont re6uotion d tet.mlned b)" Mr. O'ultloe. Thia deoreas 1s prob bly 

dU t th tact that a greater ~tity of S1ewa..g is flo ng through 

the Imhot:r t . k and the p Mod of detention ha bHn deoreas 

enough c cu il th settU.ng wt of ox1diiable nw.terial. The per-

c :tage r uotio a.cro11 th o ntact bed amount t 66 per cent while 

previo termnation reveal a 1" uctlon ot 71 r cent. Tho humus 

tank a to e - oh ~ etteot1ve than when tho e rl ler tudi ea 

re • Th reduotlon aor • th htmnl.8 tank hu increas tr 6 

pe:r ent to 27 per o -t. 

The !oohe cal oxygen dean 1 o ns idorably gre · to OW' than :t 

t • Cultlc de hi• etu.d.y a ndi tea th$t the conten t 

d co or io sna.tter in th 1,u1wage 18 h1r)lor th 'When the 

prevJ. were _de .. 



Relati i 1 ty y e def.bled. s th p e:r 0 

i n nit te oxygen t th 

ch oal y: ~n d d. 

t r le.ti 1 bil ty e.r ly o ocurat 

etermination and re ing r~plaoed by 

he .o •• es not dee lo iz in fou d ys 

i ansider lly tabl · ah l c u no trouble it cl -

tr 

'lh di.aposal plant for Vir nt Polyt ohnia 

tit oaus n t ouble en di ch into Struble• Or k 

tho th di ut1on f: tr 1 tbtln ree or tour to 

0 • 1'h e f'tlu nt 8 ndie :t by t 

e ts d uri this tudy. ho r, $ •l•y lesa tba 11 r 

c • 



1• ruo1 le. 

of s 

t c1 0 r t 

I 

ot licl.a 

( ) 

J c 1 

t 

7 
6 
50 

287 -- -- --G 
291. 110 fO 
253 109 
202 1 l 
l 

Vi 1 1 4 10 2 1 71 

44 • v• 25.3 

. 0 :t 44 

l" 

r 

of 





r cen: r otion e e ff t · • 56 per nt due-

ti ros be oont • r cti t 

2.a r c 

be 8 0 i 

n or r. • Thi ts 

on n than the 

tu y 

1 e tt t-.nk 

1 tir&ly to the U.n OU of th tett ea 1 oli 

00 p - 1t1on a.n a xt 0 \m 

r ·10 ion r s oro th • 
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01.i 

T 1 XIII 

s n 11 
A; Resul by 0th, ( .p.m.) 

J Cul ti 

1 2 l 

07 --· .. _ ... _ _.,. --1 12 ....,.. --- .. -203 --- -- -- ...,.. 
171 61 -·- --- --2 1 -- ..... -- ...... 
263 -- ....... - --94 25 
201 9 63 
192 223 1 71 

8 13 3 

7 19 8 71 1 108 3 4'1 

1 1 41.G 5 7 2 1 7 6 • 38.2 

.v 1 rt 0 73 81 64 61 

l ~ 

rt il 1 

p oti lly 

y t 





The per oeutag o rem1JVB.l . t 

pl by ti~ trea 

stu ¥• 

11 auspe ed aol1 

now aa 

ll per mtage vol til 

aooo .. 

en 

10 llda i be · remove as h a eel t rougn th ti iw 

t tlon tank \1lh le pre"fioue tud1 • r&Vt)ale rease in olati1 

ro a th final s nt t Oll 



49 

· ol1d • A large pan o.f"'he diaaolv 4 olicls 1n se-.ge comes from 

th •t&r which 1• its principle eonstl ~ent $.l¥l 18 chiefly minfJ.ra.l 

tter. 

!Able XIf 

rot i SOlida 

A.Ver-ago Resul ta b1 <mths (p.p.m.) 

Month Johnsoti Culttoe 

}l J2 f}G rk #1 14 ·~~ 

AUS• 603 444 404 $54 6$3 '°' 361 558 
Sept. 868 883 491 &75 745 516 4S2 408 
Oot 1008 690 461 411 1243 62f 4r92 491 
Nov. 101 evo 43& 435 010 &a2 444 4 
Dec. S'?O .600 57 70 - ... -Jan. 9 711' 5:56 486 872 641 441 415 
~ b. $53 627 514 502 680 520 434 441 
Har, 592 61 S83 81? 8?1 561 80 600 
Apr. 844 619 4-.J!\1 l92 6SZ 613 471 60 
~ 918 869 533 tiO& 442 481 420 515 

A • 801 63? 476 472 f'H 535 441 '44 

1' R d. 41.2 20~6 85 ...... 39,i 2112 17 ... 
~Sus. &l.3 36 .• 3 1a.9 a2.1 «> •. s 30.,5 ie.1 12 

I 

The p~cE11.tag o.r tota 1 sol1 remove by the eomplete treatment 

of ge . a . notioally the amae n as tht tim.e ot Cultice• 

dotemi tiona There. has been, h oweve?', · slight reduction in the 

petcentag or soll ~--ved by the i 1ort tank anti subsequent in• 

c:re se in the peireentia.ge of the aolid• removed by the contact b9d. • 
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~ re ul a f h etudie show that th• aeoondaey sea mn:tati n 

tank bae no a.pprecit.bl effi o on the total eoli s. 

The er ent g or tot.l olids oomprie of aua n o4 olide 

i r ter ow a the time of pre"fioua studi s. Thi a . 

ood. indi tio that the snage b& inc a • - in trtngth. 
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As , th le li i of 

t ty but no th char t rot th OJ' • 

T ble XV 

Total Vi latile Soli • 

A rage Re ult by ~ n: (p~ •• ) 

nth Jelmson Oultio 

' 2 ·13 ' 4 /fl li5 
179 128 302 201 
327 142 415 22 
3 1 l.S 8 l 3 . 
326 135 576 210 16 
383 226 ... ..,,... -S£)5 ~14 4li 200 130 119 

3c: 182 540 233 146 14 
v40 338 23 GT 308 2 l 219 
10 a 250 3 262 171 iea 

58 3 237 20 1 

Av • 2 185. 173 ~ 2 G 15 l ·' 

~ !U: 61.5 21. 43 .• 7 5.5 7 38.6 ~ 6.6 

Vol 2 51 0 s.G 9 l 9.7 43 32.3 

Th ge t redu.ot on ot th t t ~tile o ide 

or s tlG pl 1 j\Ul al ghtly lowex- th n at th t e ·t pre~ 

tud1e • th t tot l s 11 a, re h o-

on n the l t tank 

th moval. acr the oon t • 
A ~ the re lts 
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fh pt1rO 

pp o te ly' 'bhe 

tio 

r volatil - tter in the total ol1d 1 

en as 'Mum Oulti~ ~hi det&rndna.-

ller ~nd cClintook te.te that 60 peer oent oi- or •f the 

t t 1 ol d 1 b dis ·olved miner• tter. !he re ults ot th1 

EJtu y hr# th t th total solid. ar Ge per oen1t w.1At1.1e tt r an 

only 44 per mtt non~v.ola.til mi 1 tte:r. The eenge, bow 

ve-r f ~ o · · idtJ~ed. · s aver€lge &enge becnus · part of the mine 

tte e '\fola.tlliee tt:r1 ·~, the test fb-r volatile at ,e,.. 
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!r!r•g•~ Ion Ccmoentra ion 

tan oncentr ion ( vrd 

pH lue) 1a expr s!iig the egne or alkalintty 

hyd en i 

partioul rly gnl.fl t in mm tion. ld.th the 1 re p ooe 

l ... et1 

A • s pt. 
Oot. 
N v. 
Dec. 
J • 

b 

A • 

l 

? OS 
1.ou 
s.a 
• 1.1 
• 7 05 

1.01 
1.03 
s.e 
t'999 

t eoo poa ewag mAt er and the o oal 

b th proceed mo t rapi. y 

o Unum. pB. 

~a 

1.10 
7.10 
'7.06 
• o 

7.2 
1.01 
7 05 
1.05 
1..,2 
7.1 

7 l 

Table XVI 

ffadroge.n I e ent :tion 

Avern e lle tS, by B 

Johna on 

1 2 

1.io 1 28 1.00 710 
1.20 7.25 1.10 '1.10 
1.so 7.3 1.0 1.2 
1.:s 1. 1.0 1 • 
7 7. 1.G f .3 
7 26 1 47 1.0 7.3 
7.16 7.23 7.3 7.3 
1.2 1.21 T.3 1.2 
1.25 1.:sa 7.5 ?.,l 
1.2 7.2 ?. 1.1 

'1 26 1 32 1.2 1.2 

Cultice 

3 

1.40 
1. 
1 
T.5 

'·' 7 5 
1 
7.6 
1,5 
1.3 

1.46 

11 b ly u 1 n , ut e. tt 

·r.ro 
7.50 
7. 
7.,5 
7.4 
1.a 
1 5 
1.5 
1.s 
1. 

1, 

1t oi • Th aven.g pH of ge entering th 

s b•l 7.,0 and thie 1. 1 es cidity. • Cultio ' resu 





4 

tba: the &Yerag pB ot he sea • entering ,.. bo..,.. 7.o 
oate al inity. Appar•tly, th the sna • 1 ot 

it reach 1 th lant e.s 1 t a wb n the p T.lou study 

ind!-

r sul s ioa a a in the pH ftl ue rough 

the plant. Evidotttly th 1oxi e content or 'tho .,_, has 

b deor a e4 the &l li 1 t of the a inc:re e • 
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be xam1 

fot the 

oi tu~ , ot l 

ud ), 

ort 

ight gar en ho Th• 
.ludg line. 

go lu g an mud 

' · fix ol 

s 
peoif'1 

,,. 
on mich 

t fi J"' plI 1 wry important rolling ludg 

t :ra :L ly at 

ct1 

cter th t ec sewa 

of H 

a nth 

.. st t 

o"nity of 1.2 or ?'.3 but any lu a. • s.a 1'1 l pr 

:b 

olid. i {l) 

to 6. I 

• t di estion 

ten 1 ve c1 pre otl o ·-

5.1 t 6,6 r a.a. (3) 1nten•i 

~ <d• igestion -- pH r e 

ig t:ton r mo r :l tent tor 1 1 

••PH r a. 1. • Iu lu -di o t1on unit l 
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dige ti n are operative :t the aa.me timo. 

fa.bl• II 

~g$11· Ion Concept:ratioii 

lohnson 

Sept. 19, 1 58 ' g 
Oot .• 19. 1938 a 8 
Mov. .so. 1958 6,8 
Deo. 14, 1936 a.a 
Jan. 1s, 1939 €h1 
~b. .s .• 1939 s.v 

M,&y., 2a, 19 9 6 s 
Apr., 19., 1939 ,.o 
May 10. 1939 1.0 

A r t:• s.e 

Cultice 

7.5 
7.4 
s.s ---a.a 
a.as 
e.v 
s.s 
a.ee 
6,8 

The r sulta hour an awra.ge pH of s.83 m illdioat a slightly 

acid ludge. !h lutl~ nearer the wrte.ce lo proba.bly much rr she 

than that neath e..nd 1ntea1ve acid produetton proceeds ot'• rapidly 

than 1 er of th• other ~ tag a ot digo$tion. 
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r1 « a. wider r 

ra ity o the ludg aotlc lly t ain for oh 

y 

le XVIII 

Speci c Gravity 

Johna on Cultio 

Sept. 1 1 19 1.011 l.O~ 
Oot 19. 938 1.018 l.03 

30 l 3 1.015 1.01 
14, l 5 l.OlG ~---
1a. 1939 1.02 1.008 

• l 9 1.011 1.011 
22. 1939 1 .. 01 1.010 
l , 1 39 .01 1 012 
10, 1 39 1.0 1.006 

Average l.016 .013 



vor ge oistur 

r during he per" o o thi study 

d g th pe or • c lt 0 t 

t ble XIX 

Jo Cul ti 

% Q1 .. " ot. l •. ,: ol t tot., Sol, 

.s l 8 • 00.1 93.0 1. 
4.S 9 .3 1 

92 1 ........ ---gr::. 0 3 4.7 
95.6 6,3 .1 
95.6 9 .1 3.3 
oo.o 96.0 • 

• 4 s • 91.7 2. 

2 .a 96.2 .1 



eo 

Volatile and 

ur 1 tile aolids s pproxi ot 

t in lu &•• The roent ge of vola 11 1011 • 

•h l • 

• 
lati1 tter 

Jo on Cu ti 

ol 11 1'. l ti l fix 

•pt 6.7 s 48,.S 
0 t ' 62.0 sa.o 54., 

63.2 56.8 57.9 
oo.o 40.0 ,. ..... __ ...,._ 

57 42. 64. 
so.o 00 0 66 
60 0 40.0 4 5 
tm.o 4!.o 64 0 

• .4 61 s • 

·~ ts or thi.11 vere.ge 0 

1 li tl l 0 
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Tot l m.troge~ 

Dry llasi ) 

I .lye1 of t Qtel itr g 1 

bUt o oour te l '"er o t ined until 

ni rog n tte in s udg 1 r dily decom os by 

b ct$r1 1 act an d f~ e nitrogen li ~r&t a. ll igeet d 

1 a ni ogenoue tt than tr h sl g 6 and th 

ro e is,. therefor , m sur 

ludg di t1on. 

Tot 

Jan. a. 195 
Fi • • 193 
Mar. 22_ 193 
\. 19, 195 

io. 1939 

Av r ge 

le I 

itrogen 

Johnso 

s,o 0 

~.ss 
3 64¢ 
4.00% 
.sa;t 

3,50% 

ulta t th slut~ n 

Cult • 
• 19% 
.1s5' 

3!P5 ,o 
2.10,~ 
2.63;( 

3 04% 

1.ti-o en an t did ~ . .. Cultice ma.a h.. dete tfo-n. 
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S .~ltY AND CONCLUSIONS 

ro the for g ing tudy it 1 . p rQtlt that th ef'tioienoy of 

o r ti on or th a wa e 1 sro so.l plo.nt i a not s high 1u 1t l'm. ln 

1.., 2~ I i int r st ng t not t a there s been d or ase in 

ffiol ncy of ha Imhoff' t k, subsequan.t lnore s 1n tfici oy 

r th oont act b ds d a clE~ore 0 in the over·-a.11 er <;o i ienoy of the 

plant 

bl XIII 

T le Gi the Pl.Ant Et£1oiency According o Vario Test • 

T t Th.rou 

Fre 8 0 
on1a 

Organio 15 0 
Nitro en 

B. o. D. 85.0 

Oqgen 15.0 
Consumed 

Tot 1 20.s 
Solid 

s~ pend 4.0 
Solid 

Turbidity 25,0 

tt 'larJ.: 

c. 
1 6 

3? 

2 0 

2'1.2 

45.l 

44.o 

* 

!hrou h the 
Contaot B d 

J. c. 
25 

·so 71 

oo.o 59.0 

25 0 11.0 

50.G 
5 ·' 

69.5 

!hrough the 
Final '? nk 

• c 

Over 11 
Eff1ci oy 

J. c. 
l.O o.o 17.0 

18.0 33.0 e.o 

21.0 e.o 81.0 s.o 
io.o 10.0 60.0 75.0 

oo.o oo.o 41.! 39.0 

s.s 25. 74 .. 6 a2.2 

a.a 80 1s.o 
All a peroentag redudtion 
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tho lmhoft 

ioa 

0 tly 

y mor 

ewe.. tlo .-

ir otly "1th the 

r!od f et on 

fti 

:vi aol 

11 

(77%} in 

in ral 

on to t con-

r aual the er at t r 0 -

prob bl acoou .s for th incre 6 in • f ienoy or 

)" ted t th :il nt i 8 on er 

be tr te t th t the previo tudy -
by "n ohlo de , :a.o D,, • 

nd olid , d o al 11 h the 
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ie yo th pla.ut 1 f'i\larmin ly ow. 

cl gged. th ht.mu uch 

tru.rt co unt f ct 

iU.t r th lent 
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oont 
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REC · Im !IONS 

oft fankt tore nt oned, it 1 d 1rable to h v 

ga nt a.r of n p .roxi tely 20 per oent ot e tot l tank 

r a. The v. P. I. lant ba a s ent a.r t ·t 1 only 

1.41 per oent r the to 1 ank r • · ended 

that t opening be increased by removin th 

coil.Cr a originally instal.1 tQ .. . ep th own b l th water 

l n Th author oert _nly endorses thi recommendation. 

2 contact Bedar • oonte.ot be aw not been clean. since the 

5, 

ut int o eration O serv tla rew 1 that th bede 

r clogged th .ud humua ·oh an xtent that their cap""' 

oxid t1on r te.rded. The ppreoia l re 

uthor r t tho poad'bl • 

: The o dary sediment tion t 

re n 1 ro ti on# ea~ 

es1 to be p&rated 

11 r • s ue d a one it. 

• ~lud1e-l):y!iy; Bo~1 tc l d Edd n lu ... 

drying 

d that 

p 

nd o oo at 

or 1/: tQ 1 qua e foot p r pit 

desi ed 'With 11 over 18 ·nooee 

d e. t the v. P. I. d apo 1 

ha.Ye drying re of 48 q • .rt. r cap t . 

popul ion of .ooo Th d 
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coTerecl so th deying a.re proVided e ho d be uttloi nt • Th 

11 J.owever 1 extend teot ab JYe th .sand lew and r 

ard the deying oft sl dge Xl8 r the 11. the plant 1 

now e.ooonrnodating approx ely .ooo peopl • . 1t oul advis-

able to bui d a dit1onal a ludge drying bed omet1me e 

ne r tu.tur • 
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