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SOME RECENT EXPERIMENTS IN SEWAGE
TREEATMENT AT EXETER.*
By Mr. Dowann Cangron, Ciby Burveyar,

OF Iata years the microbe has been noborions rather
than famous, being known to the world chiefly as the
sprander of cortain virnlend disesses, The misdeeds of
theae © pathogenic" or disease producing organiems have

* Abatract of paper read befora the British Instivate of
I'ublio Health ot Glasgow,

brought the whole tribe into undiserved disreputs,
Indeed, the chemical pystems of sewage treatment owe
their popularity largely to the scute abtack of micro-
phobis from which the Bribish public still suffers, Ibis
claimed for thesa systema thab the precipibants used either
deatroy, or throw down with the slodge, most of the patho-
Emu organisms present in the eewage. This no doubt
they do, but it is & mistake to supposs thab the ma of
infection are thus got rid of. The sludge, or sludge caks,
from a sewage conbaining disease germs may easily
become the vehicle for spreading the disease far and
wids ; while the freeing of the liquid sewags from micro-
organisma, far from being an unmived advantage, is an
aps illustration of the risk we run in rooting up the tares
of rmhnf up also the wheat with them. I.n riddin
of pathogenio organiems wae deprive it also
phma other orgunisms which are alons able to bring about
itapurification. The sewage is thus more or less sterilissd,
its purification being arrested until ita stock of microbes
can be again made This takes plase when the
effluent im dischar into & stream ; when we have the
familiar phenomenon of deferred putrefsction,

. Such considerations as thess foreed me to the conolo-
giom that no syatem of treating sowajge can be eatisfactor
which does mot follow aa closoly me possible the lines lai
down by maturs. I therefors set myself to devise a
system in which the work of natural sgents should ba
forwarded to the [ullest éxtent. For many years pasb,
in such leisure a3 I could snatch from the duties of a very
exacting position, I have devoted myself to researches
and experimenta, with a view to ascertain what condition
would best further the desired object. OF this work the

ic tank is the oubtoome,

n thin system no chemicals are employed, and thers ia
no ** trentment ™ of the sewage in the ordinary sense of
the berm, ita porification being accomplished entirely by
natural agencies,

The septic tank itself is mnrali & resepiacle designed o
favour the multiplication of the micro-organisms, and
bring the whole of the sewage under their influence. To
this end the tank is of ample size, though not larger than
would be necessary with chemical fntlpih and
oovered so as to exclude light, and, aa far as possible, air.
The incoming sewsage is deliversd below the water lovel,
and the outlet also 18 submerged, with the twolold object
of trapping out air and aveiding disturbanes of tha upper
part of the contents of the tank. On enbering the still
water of the tank, the solids suspended in the sews
are, to & great extend, diseng , going either to the
bottom of to the surface accordiog to their specific
gravity, In the absence of light and wir, the organisms
ariginally present in the increaso snormonsly, and
rapidly sttack all the organic matter. By their action
fbe more complex organic substances are converted into
simpler sompounds, std thess in turn are reduced to still
simpler forms, the nltimate products of the decomposition
in the tank being waber, ammonis, and earbonio acid and
other gases, Other ni oua compounds may also ba
present, bub they will all besoluble in a alightly alkaline
solution, a condition which obtaine with every normal

BEWAEE,

No sludge is foond. FExsmination of the botbom of a
tank whioh has been in unse for six months reveals only &
thin lnrar of blaok earthy matter, the bornb-out ash of
the solids of the eawage, together with the muad and grit

bronght down by sboim water. 2o far a8 accumulation
at the bottom is concerned, it wonld eeem that a tank
may be vsed for an indefinite time without mequiring to
be gleared. Tha largar part of the solidas in the tank are
found ab the top, whers n somewhat tenacious scum soon
forma, consisting of the lighter solids in process of decom.
position, The intensity of the sction goiog on is evi-
dencad by the large bubbles of gas which everywhers
break throogh the soum. Here is probably the chief sont
of the bacteriological action by which the solide are even-
tually thrown into eolution. As poom as most of the

aniz matter in a solid enbstance is dissolved, thoe nsh
falls to the bottom, where decomposibion continues its
work., FPresently a bubble of gas is formed, which buoys
a fragment of ash and briogs 18 again to she underside of
the ecom. The bubbls soon becomes disengaged, and the
azh falls sgain to the bottom, Thers is i'gmlj.nmutanl
interchange between the upper and lower layers of the
tank, whereby its solid contenta are brought under the
most fnvourable conditions for rapid decomposition and
golution.  After a tank has bean o short time st work, the
sonm ingreases in thickness very slowly, In one cnae,
l&flg-:rkllﬂ monthe' wotk, the soum was only a few inches

i

The effloent from the tank ia comparatively clear and
inoffensive, and not liable to any after-fermentation ; the
work of decomposition being already done, In this state
there can be no reazonable objection to its discharge into
tidal waber. Ibis eminently fitbed for utilisation on land ;
containing a8 it doea all constituents of the sew
haviog any manurisl value, in a form immedistaly avail-
able as food for plants, whils ite fresdom from suspended
matter removea the di ty met with in irrigation with
crude pewage, It is aleo in o fit state for filtrabion,

The filteation of sawage or sewage efllusnt is not & mers
straining action. If it wers so, tha filbers would soom
clog and become useless, Moreover, the effloent from the
septic tank, being free from rolids, is not susceptible of
improvement by straining. The work to be done consiste
in the oxidation of the ammonis formed in the tank.
Thin is thus converted into mitric acid, which st oncs
eofnbines with the basea present to form nibrates,

This oxidation, like the E:aﬂnus decomposition, is the
work of micro-organisma, but of a kind tobally different
from those which operate in the tank. The latter are
Iargely of the species classed as anaerobie, livieg in the
absence of air and light, and exercisiog in many cases a
reducing or deoxidising action. he organisms which
work in the filter, on the other hand, ara sercbio, the

esence of urrg;:n being absolutely necessary for their

ife and work. sequently the conditions prevailiog in
the tank must be reversed in the filter, to which oxygen
must be frealy supplisd.

To this end the filters are bast constructed of eome
porous material, euch as coke breeze or croshed furnace
clinker, affording abundant intersticial space. Fuorther-
more, 88 has been shown by the experiments made
for the Massachusetts State Bosrd of Health, and thoss
of Mr, Dibdin, chemist to the London County ﬂa‘un::i.&
filtration musk not be continvous, or the exygen containe
in the filter will soon be consamed, when the nitrifyin
organisms will die off, rendering the filber nsaless unti
now colomies shall be formed. Filtestion, therefore,
mimt be intermitbont, a chargs of air being supplied to
the filter after every dose of cifluent, Thin fonnd that =
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filter worked in this way rebains ita purifying power for
an indefinite ol

Abthe North London Cotfall Works st Barking the
intermittont sotion of the filter is pocured by kesping a
man constantly on the -ﬁut to fill and smpty it ab
proper times.  For ghe #4 hours thres men_ara required,
woeking in ghifts of vight bours each, In my system
altsndanca is altagether disponsed with, au arrangment
being adopted whersby tha Blters aro filled and dis-
charged automstically, F

Io n small placs the filtering area may ba divided into
two parts, each of which would be filled in turn, while
the sther is ompbying and ah'rest. The action of the
alternsting gear is a8 follows': The supply of efflusnt to
onch fileer, and the discharge of the clear water after
filtration, ars controlled by valves, all conmected b0 ona
recking shafe. Tha clear waber from each filter passos
into o bod of gravel undeclying s, feom which it is led
by draing into s colleciing well.  As the ofluent filla the
Ritar the clear wator risea in the oillecting well ; and
when the filtker becomes full o pmall quantity of clear
water overflows from Lhe collecting well into & buolkst
carrind by the sbaft. The water thus thrown into the
bucket bears it down, rocking the shalt, and thereby
ackiuates all the valvea. The flow of effloent to the Glser
already full in stopped and it discharge valve opened,
the effleent being torped on to the empty filter, whose
dischorge valve s at the spme time shat down,
water rushing out from the filsor lsat in use draws down
afiar it through the filtering materisl th chargs of sir
required for desling with the next duse of eflusnt. When
the bucket which rocks the shaft sinks into ite lower

itiom, it8 contents e diecharged thevugl n counbar-

lanos chambor, in which & parbof the water remains to

hold the valves in place antil the other filter shall be full,

Tha overfow from this second filter paswes into another

buckst, which was raised into itlon by the sinking

of tha first, and by means of which the valves nra bronghe
into shair original position,

The firet sat of alternating gear installod was naturally
regarded with the wholeeome distrnst ongendarad by and
experioncy of sutomatio devices, but sic months’ working
has demonstrated jke absolote relisbiliy.

The fires working instsllation consisted of & amall tanik
only, which dealt wish the sewags of over 50 houses, s
well as that of & large roformatory, It also received a
sondiderablo amount of storm waber, This tank was in
uae for 13 monghs, during which it gave a uniformly clear
iiflaeni AL no time was any eolid matter taken cub of
i, mor did it requirs cleaning st ths ond of the parisd.

The fitness of the tank for its work having thas boen
demonatrated, o second plant was Isid down to deal with
she sownge of over H00 peTACRA, ranging from TEHM0 Lo 10, 000
E-Hm- daily. Inaddition to the tank, two soke Lreese

Itérs wore provided, having & united ares of aboub one.
bandredih of an nore, amd furnished with the albarnatin
FeRT described, The gratifying experionce gai
with the firet tank has Leen confirmed Ly the oo,
while she unifort good resnlts given by tho fliers show
how complstely the tank dobs ifs work of propsing the
eawags for fltration,

Thn filtered e ffinemt is quita frea from smell, and in the
bulk of o Iarge sumbler shows the morest trace of coloar.
Tois often abmclugely calourlem. Amnalyees show thet it
comes wp Lo She exacking standard of purity 1aid down by
the flivers Pollution Commission, Thess results were
scanewhat unorpeotsd, sering that a two flter plang does
not dmit of bhat pariod of rest after Blliog wod before dis-
chargieg which has been dod s neceeasry,

Thio farsher sulsdivision of Uhe filtering areawhich would
hl,ﬁrl-nl‘-i-:-lblﬁ in & lnrger plant would give bebler remlta.

_Thin plant has frequontly been subjected to flows many
timea in excoss of it normal mgmil_r without sulfarin
any notiseable deterioration, The conditions under whie
it 18 working are thoss which wonld be meb with in ordi-
nary prackice in dealing with the sewage of 300 or 400

i,

il, guided by the reports of chemioal and basterio.
legheal experts, have ndopted tha septio tank system for
the disporal of the se of the whole city, subject to
tha sanction of the L Giovernment Board ; and plans
of tha mmﬂd works are now in hand. For DIETS G-
plete damonstration of the capabilition of the ayabam, the
ooueil have constrocted a larger plank to deal with tha
whole flow of ona of their oustall sawers, smountiog to
90,000 gallons per day,

_‘I‘qu installation, which han jush been completed, oop-
eista of & tenk 64 I8, by 18 {b raoging in depth from T fn,
W 10 ik, with five filters & ft. deap, filled with coke brpaze
and furnace clinkes, asd haviog a total area of 400 squars
yarde.  One filber will always be held {n resscve, the foor
nthors being worked in one eycle, in the same way as the
two-tilter plant already desoribed, Hy haviog four filters
in & sek instoad of ewo, it baeomes Jl.:n-u-ih]e o give sach
filter & pani«d of vest sfter filling bafore it i emptisd, and
& priod for more complebe asration after sach dincharge.

istead of sbraining off she floating solids and inter-
eoptiog the road grie cutside the tank, it was decided bo
furn inbe it all she solids brooght down by the sawer, ko
8 &1 place it under ﬂIBlpli.!JIJIﬁ'_r severs gonditions. The
oaly outles in she eMuent discharge pips, 6 fo, above the
bottom, thers being oo other aveous by which either
wilids or liquida can eacaps from she tank.

The foregoing descaiplicn deals only with the main
featurss of the svelem, passing over those miner deesils
which do not affssb ita fondamental principles, thongh
they ars nune the less necessnry for insiring constant and
reliable workiog, The tank is proteched wtont, and
s patent for the altarmating pear has besn applied for.

Eosides the nstallaiion already roferred to, and o fow
othars in actual opecation or in pourss of conaieuction, tha
Town Council of Yeowil bave a plant in hand which is

In view of the results thos obiained, the Funter Clitay

intermting us baing the first attempt to deal with o sowaga
strongly charged with mum[a.umm:g refuse. So far as
can ses, Ehe myubom in na capable of dealing with a sswage
of shis kind as with an ordinary domestic sewags,

thera are donbileas exceptiroal cases in which manafac-
turing wastes, or some of them, woul I need spooisl trant-
mmeent.

A guestion maturally snggests imelf with regard to
pathogenie vrganisms, -~ IF, o order to parify our sewige,
wa provide conditions favaurable to the growth of micro-
organismms, will not the germs of discass be thorshy
retalned alive, or aven inoreass in mumber? This guos.
tion can be answered with a decided negative. Micro-
Orgaaiame L? ﬂﬂhmrl, andd those of dissnss in 'pl;-l.tuuhﬁ,
nra pecaliarly sensitive beings, uiring oerbain wall-
detined itione & Lo rmf;'u:;'um: and =0 on.
Drueing the passage of sewage through the tank and
filters;, any organisms contained in it are subjected to
compless changes of environment. First we have the
dark sirless tank, thes fres exposurs to light and sir in
the ¢ifuent channals, and lastly, the subjection to strong
axidising agenta in the dapthe of the filkers. During each
of theas ulﬂ]gu any crganisms originally Bt 1 tha
newngo are lisble bo be preyed on by others batter pdapted
to the conditivns in which they are placed. The ex-
periments of the Msssachusetta Stabs Board of Hanlth
prove bhat the chances of microbes sueviving the pasangs

Tha | through s filser are infinibesimnl,

In makter of cost the advantage of the soptic tank
eyabem is not less marked shan in shab of efficiency,  Tha
capacity of tanks and filters required is not r than
with chemical provesses, and the whels cosb of wachinery
ln;fmpaﬁ g“aham!uh, agitating, and desling with the
sludpn, and ildingefor it accommodation and for storage
of alndgrn, ia saved, The oaly sdditions) item of cost with
the saptic tank sysbem is the alternsting gear, the valves

ven buing common to both systems, he anansl
cost of working is practically sl B

MNot the lasst advantoge of the system is it power of
dealing temporarily with volomes of sewage far in exeess
of ho normal capaoity of the plant, s foatura which
renders ib poasibla to abandon the risky expedient of
dircharging slighily diloted sewags withont trestment
wheaover the velume of dry westher flow la alightly
axgeeded.

With this system the diffieulty ofton sxperiensed in
findiog & euitable site for works of sewage disposal is
redpoed to n minimum ; for & septic tank plant can be
placed in situations where & plant on soy other system
wonld be impracticable.




