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DANGER!]

fivoid Accl&e+tiin Seuuxye. Ulosl&i
by QanUluvUginy Op&uUion Sta’d
W ith
Manual of Practice No. 1
““Occupational Hazards in the Operation of Sewage Works

Fifty-three pages of authoritative information on
the “nature of hazards; accident statistics;*safe
practices and equipment for the prevention of
physical injuries, body infections and accidents
due to noxious (iases and vapors and to oxygen
deficiency. Includes reference to 44 accidents
that havé occurred in sewage works in recent
years.

EXTRA COPIES AVAILABLE

25¢ each to Federation Members
50¢ each to Non-members

Place Your Order Now!

Federation of Sewage Works Associations
325 Illinois Bldg., Champaign, Illinois
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Grit Removal Problem at
Springfield, Mass. solved
by DORR ENGINEERS

—
=
(q>]
o
1=
o
o
2.

QDO —

E“

_‘
=
:O:%g

= o
PSORS=<TOr

—I-E —"‘<3Q$DO oo
=
N—DTS D ==
= A<O o> =2 v
= 2 = o
== — s
;—r%_cz oS BCD QO =2
=)
—, D Q?)QO’_’C
= (D(D @D ('ng
C:DO oo ""’LQ
S8520>83 295
e
S =
A retetae Sl

=
—_
owno.
o=
1723
a3
3_;2
= =
=P
=
D

u lows, the Io d level trun ew e edin
e nn \%e sewa e tre g Ia Y deP05|e r ﬁ 9 |tg
ngt storm w er sudden % a fe,
h r| 0rs ponn could ha %e ons o 3r| (a bt
sudd delnom ons In a |nu e period would dvertax
the echa
Dorr Co en | gers StHdIed the stua ne refuI
after mve r machines m eir %
|n| urg|ca USEs, recommen mpe an
proo u on
Nor lly_arms of the cnIIec ing mechanis set rigidl
nﬂ%y ﬁstﬂe arms sonn ?e rﬂa 636/

ac orr engineer h

1] w en 0ad hecame oo

Ja ons cam vm n a mm

| ept ut ing.the |schar g aw

ma ott enec it coI ect|on ut'a oma |ts
osa regu ar and cont muous

Whll notall r| remov roblemsmaybeas ea |I soI%edasDthls

one st ngineer’ma ere

%%Jilp@ent il |n reaset f icrency of y urpan rite to the
ompany today.

For additional information on Dorr equipmentfor sew-
age treatment, write to the nearest Dorr Company office.

THE DORR COMPANY, ENGINEERS
» X
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LOW COST—I\-NIIIC_I_;lll-I EFFICIENCY
REX AERO-FILTER

The high efficiency of the REX
Aero-Filter is proved again by
operating .data obtained from
the Detrpit Lakes, Minnesota
Sewage Treatment Plant, Plant
units are: REX Bar Screen and
Triturator, Fine Screen, REX
Aero-Filter, Imhoff Intermedi-
ate Tank, Low caé)acny second-
ary Filter and REX Conveyor-
Type Final Settling Tanks.

With BOD loadings in excess
0f4000 Ib. peracre ft. of media,
87% removal through Aero-
Filter and Intermediate clarifier
is obtained. Overall 8Iant effi-
ciency is better than 95% with

an average effluent of 12 p.p.m.
Ny g p.p

The combination of Aero-
Block media and the REX Aero-
Filter distributor allows high
BOD loadings without loss of
efficiency.

Rex maintains a staff of ex-
Perlenced sanitation engineers
0 help ?lou with your waste
treatment problems. Write for
complete information on REX
Aero-Filters and the other types
ofefficientRex Sanitation Equip-
ment. Address Chain Belt Com-
Fwa,ny, 1606 West Bruce Street,

liwaukee 4, Wisconsin.

SANITATION EQUIPMENT

Bar Screens - Triturators « Conveyor and Tow-Bro Sludge Removers « Rapid

and Slo-Mixers =

Aero-Filter Distributors

= Grit Collectors and Washers

CHAIN BELT COMPANY OF MILWAUKEE

Member of the Water and Sewage Works Manufacturers Association g4nc.
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Housed in ininllin,
control e

“Much of our control equipment
employs aluminum enclosures,
because of the corrosive condi-
tions under which it must oper-
ate. To our knowledge, we have
never had to replace an enclosure
because of deterioration. And
examination of the controls after
some years of service shows them
still ‘good as new’.”

Thus writes Automatic Con-
trol Company, manufacturers of
liquid level and pressure con-
trols. Again confirming that it
pays to use Alcoa Aluminum,

Specify that your equipment
is to be housed in aluminum,
and save on upkeep. Alcoa
Aluminum is available for such

Alcoa Aluminum has proved its abilityto  PUrPoses, upon WPB approval.
stand up under many adverse conditions. ~ Atuminum Company of

America, 2111 Gulf Building,
Pittsburgh 19, Pennsylvania.



You get these
advantages with
Transite Sewer Pipe

® Fast Installation.
® Less Infiltration.

= High Delivery Capacity.
® Available both

for Force Mains and
Gravity Lines.

Complete information
is _glven in brochure
TR-21A. And for e
tails on lower cost
water transportation
send for Transire
W ater Pipe Brochure
TR-11A. Johns-Man
ville, 22 E. 40th &
New York 16, N. Y

ENGINEERING DATA

GRAVITY TYPE Crushing Strengths:
Size*: Clast |— 4" t036"

A.S.T.M. 3-edge bearing test method
CCIIZS; g: ig :g gg Pipe size Lb. per linear ft.
Class 4— 18" to 36" inches Class T Class 2 Class 3 Class 4
4 4125
5 3350
6 2880
PRESSURE TYPE 8 3100
. 10 2580 3690 4920
Sizes: 3" to 36" 12 2370 3850 5100
. 14 2200 3920 5150
Pressure classes: . 16 2120 4050 5280
Zlass 50— 50 Ibs. persq. in. 18 2030 4140 5360 6340
Zlass 100— 100 Ibs. per sq. in. 20 2290 4280 5850 7100
Zlass 150— 150 Ibs. persq. in. 24 2340 4550 7050 8600
Zlass 200— 200 Ibs. per sq. in. 30 2980 5000 8180 10450
Friction Coefficient 36 3500 5400 9700 12300

[Williams & Hazen): C-140 Friction Coefficient (Kutter’s); n-.010

\ /.bln
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1— Preliminary Settling
Tank.

2 — Aeration compartment-

3 — Recirculation of mixed

4— Loading Funnels to final
clarification compart-
ment.

for activated 5 Clarified effluent.

6 — Return activated sludge.

treatment
of sewage AERATION AND FINAL SETTLING
IN ONE CONCRETE STRUCTURE
answer to the sewage problem of ifier compartments. No angular openings.
small communities— does the job economi- Mixed liquor moves to the settling com-
cally with minimum attention. partments by means of loading funnels
Concrete tank has central aeration sec- and pipes. Excess activated sludge is re-
tion and triangular corner settling com- turned to the primary tank— an exclusive
partments. No steel baffles to rust and design.
collapse. Adequate velocity is maintained at all
"Spiralflo” aeration cone revolves atrel- times by “Spiralflo” movement to prevent
atively slow speed — means low power cost. sludge deposit on tank bottom.
No possibility of short circuiting to the clar- Send for new “Aerifier” bulletin 6650.

A\

Yeomans Brothers Company

1411 NORTH DAYTON STREET « CHICAGO 22, ILLINOIS

Please send me your Bulletin 6650.

Name

Addre

Company




SEWAGE WORKS JOURNAL

WHEN LIFE HANGS
BY A THREAD !

Remove the nozzle-cap ... couple-
up the hose .. . turn the operating-
nut. Lives hang bX a thread in all
these operations. And in Mathews
hydrants, the threads, whether
standard or specially made for
your needs, are designed and
manufactured for dependability.
For more than seventy years,
every feature, of the Mathews
design, from operatlngi-nut
shield at top to bronze elbow-
bushing at hottom, has been
consistently developed and im-
Hoved. Today, more than 400,000

athews hydrants in all climates
and countries testify to the reli-
ability of the design, the correct-
ness of the manufacture. For long
life, low maintenance, and for
gulck, sure operation when lives
epend upon it, specify Mathews
for your community.

MATHEWS KTDRANTS
T R 0. WOOD 0 mituty

400 CHiSTNUT STRUT, PHILADfLPJSIA 5, PA. T WOOD CATE - AHO



HAVE YOU THE LATEST

ENGINEERING DATA BOOKS ON

LINK-BELT

EQUIPMENT?

Consulting, municipal and sanitar
I b Ry
other products. Llﬂk-%e ations ar

nsﬁa

i T e L R o i
tsl,tqutc“am ers an |r\1N§(§P\;Pc% eaclut%pm ntdml ers, a

unareds or sewage

and water treatment plants throughout the country—cities. .towns, .com-
s alf Hefts . . naval Dases . ord

munities . . army camps ..

Straightline

COLLECTORS

for the positive removal ofsludgte
from rectangular settling tanks.
Book 1742.

BIO-FILTRATION
System for
Treating Sewage
with Straightline and
circuLiNe  Collectors brings
new advantages. Folder 1881.

INDUSTRIAL
WASTE SCREENS

for the efficient removal of sus-
pended solids from industrial
waste before discharging into
sewers or streams. Book 1977.

MIXERS FOR
FLOCCULATION
TANKS

reduce chemical costs and pro-
mote efficient flocculation. Book
2042.

. Nava

ases . . ordnance works, etc,

CIRCULINE
COLLECTORS

for the positive removal of sludge
from round tanks. Book 1982.

BAR and TRITOR
LINK-BELT SCREENS

BABSCREENS  Mechanically-cleaned bar

reens for removing the larger
111 ?foatin solids. gTRITOqR

SCREEN, a combination screen

ang ?nnt cham Tr,— for medium

and small size {slants. Book 1587.
Straightline

GRIT COLLECTORS
and WASHERS

effectively collect, wash and re-
move set Ied,grltand separate It
from putrescible organic matter.
Folder No. 1942

ROTO-LOUVRE
HEAT DRYERS

successfully dry Fracticalh{ all
types of materials, as well as
wet sludge. Book 1911.

Address your request to nearest office.

LINK-BELT COMPANY

Specialists in the Manutacture ot EQUIPMENt tor water and sewags Treatment Plants

Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis. 5,
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices in principal cities. aass
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CHAPMAN

Stop Slam

which jars pipelines, starts
surging and opens Uﬁ_plpe
joints.~ Balanced hinge-
pinned disc rides evenly
In the flow when valve is
open—cushions quietly to
a drop-tight seat when' the
flow slows down.

Cut Head Loss

Experience has shown that
Chapman Tilting-Disc
Valvesinvariably save from
65% to 80% in head
losses over conventional
type check valves.

Save Costs

Send for free engineering
data and reports of tests
showing in" dollars and
cents substantial cuts that
have been made in pump-
m,?,costs,when Chapman
Tilting-Disc Check Valves
were installed.

CHAPMA

Equally efficient on horizontal or

The Chapman Valve

INDIAN ORCHARD
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CHECK VALVES

CHECK VALVES

installations on water, steam, oil, gas and air lines

Manufacturing Co,

MASSACHUSETTS
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Is this

Making your city a_better place for people to
live in—that’s your job.

It’s a brgdob—as important as any in man’s
climb toward better living conditions.

And it’s a great job!

In the American crty of today, materral civili-
zation nas reachedtehrgnest peak |n |§tor
Such dliseases as typhoid have Vvirtually disap-
peared. Thanks to your work, thousands ofAmer
icans are alive and’ healthy who otherwise would
have died.

Tomorrow’s cities erI be reater strII And We
of General Electric believe (You will play a
still more vital part in their buildin

That’s why, havrn developed whai we Sip-
cerelg believe s thr century’s revolution In
municipal sanitation, we want to solicit your
Inferest, your suggestions, your questions, z
Criticisms.

The revolution we refer to is srmPI this: The
eIrmrnatron of garbage In the coming American
%ruy ?sure as th efutho se gave way to thﬁ

hable torlgt, We believe the arba e ca

ve way to the D |s 0S —aneectrr g lance

at converts fresh ood-waste Into sevvge
(Inshes 1t down the drain!

our

Your questions . . .and our answers
. .about the “Disposall” idea

The estio sbelow are.t aI of uestron we
have been as y munic a sanrt ation author-

Itjes, publrc h%alth gﬁrcrals engineers, aa“td tei ch-

nicians. . ... who, believing the Disposall will be
moreasrn important In the postwar era, na-
urall t to know what it will do to' their
ewesan plants,

The answers below are taken from ten years of
experimentation and develgpment in oltstand-
Ing sanitary engrneenng oratories, and from
home tests i over 300 communities.

1. What is the G-E Dlsposall°
The General Electric Disposall is a new kitchen
% I ance It convertsfresh food- wafste into sewag
;P reddin Vg It t0 @ Size capable 0 gassrn% eastly

gh se rnge lines, then flushes it into the
SEWer,

2. Why is that a
“Revolution” in sanitation?

Because, until now two distinct and independent
S ste s'for ga élge collection and sewage dis-
posal have e

Tothe average American, the garbage can may
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the trend in tomorrow’ cities...?

seem an unavoidable ﬁwl—but 50, ]6 ears a Data shows \hat the Ilght fluffy character of
did the outh?use With the Disposall ebe| the ground solids retiun hem T suspension
that ousehodwastes can be, sfiould be, and WI| withgut shoaling or settling. Lings are not clogged,
Pneetlw éantaneousy removed by water-carriage or affected in any way:

6. 1s a sewage freafment
plant necessary?

Yes. In ouroBmlon sewati]e treatment plants are
essential to public sanitation in any case.

Increased sew ge strength that will uItlm?teI
be caused by wides reiad Hse of th DISPOSEI| will
—we hope—help public health officials |n their
battle to"obtain such plants. The Disposall is one
more good reason for sewage treatment.

7. Will the present treatment
system work?

Yes T%ﬁts show that wastes fr0”1 the lPosall
seffle, digest, and react %enera y without sig-
nificant cifference from otfer city sewage.

Sludge-gas, too can be utlllzed Wlthoutchan?

e e e ML T

3. Aren’t food wastes
and human wastes different?
Their differences are slltn]ht Their similarities are
many. Both are orgafic materials. Both are
h|ghy putrefactlve oth breed germs and In-
SeCts c?ntamlgfxte the ﬁtmodsp ere, and are det-
rimental to public health and comfort.

Both should be removed for sanitary disposal
as quickly as possible.

4. How will the Disposall affect

your facilities?

It won't—in any measurable way—for a Iong
fime to come. o [ present “sewage’ contam
Wst agout everything people can concelvT ?/
ush down a drajn—hum n waste, dirt, [in

SO%P Cleaners, coffee-grounds. We wil be ad to send yo re om lete data
here is no “normal” s%wa?e canstityency . and | orm |on on requ answer a

no new Erob em posed by the installation” of eC| ue 10 W%J FaSE write.

Disposall %p 5 Y4k Bhera lectric,
If the Ds osall ul“matel becomes universal Chienecta y e Yor

—as we bell ve It wl —|t a%/ r% uire In-

creased capacity 1n your plant facilities. .

5. Will Disposall food wastes D I S p O S a. I I

clog the sewerage system?

NO FU” ate”a? on th|3—der|ved from Converts Food Waste to Sewage— Eliminates "Garbage"

ten g/ears of experimentation, .and ractl
gale%%errlggﬁgsm?,oo communities—is aval GENERALA ELECTRIC
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(Sy& ZdtflZ] sBeciNs 11th YEAR OF SERVICE
IN WORLD'S LARGEST SEWAGE PLANT

Fourteen miles of Everdur* Conduit and 20,000
b. of Everdur Fittings in Chicago’s famous South-
west Sewage Treatment Plant, the largest in the
world, are now well into their eleventh year of
service under severely corrosive conditions.

Here, as in so many other notable installations,
such as Ward’s Island and Tallman’s Island in New
York, San Francisco, Bound Brook, Rahway and
Elizabeth in New Jersey; Dearborn, Mich., and
Hagerstown, Md., Everdur proves itself through
years of dependable service the ideal metal for sew-
age plant equipment. This copper-silicon alloy
combines strength, hlgih resistance to corrosion
with ready machinabi itr and weldability. It is
available in practically all commercial shapes.

For complete data on Everdur Metal for sewaﬂe

treatment equipment, write for Publication E-
*Reg. U.S.Pat. Off. 45183

=s. buy war

THE AMERICAN BRASS COMPANY -General Offices:

Everdur Metal

is used in sewage works
for Coarse and Fine
Screens, Swing Gates,
Built-up Sluice Gates,
Coarse Bar Rack Aprons,
Effluent Weirs and Scum
Weirs, Structural Scum
Baffle Brackets, Troughs,
Screen Ho/fpers, Orifices,
Baskets, Anchors, Lad-
ders, Float Gage Chains,
Valve Springs, Manhole
Steps, Guides, Walkways
ﬁarts and Plates, Bolts and
uts.

KEEP FAITH with YOUR FIGHTERS AND YOURSEIF!
ds for kegeps

aterbury 83, Connecticut

Subsidiary oj Anaconda Copper Alining Company .
In Canada: ANACONDA AMERICAN Brass Ltd., New Toronto, Ontario
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MP_COMPANY

SEWAGE EQUIPMENT DIVISION

2314 WOLFRAM STREET

Flush-Kleen. Scru-Peller, Plunger.
Horizontal and Vertical NonCIogs‘
Water Seal Pumping Units, Samplers.

CHICAGO 18, ILLINOIS

Swing Diffusers, Stationary Diffusers.
Mechanical  Aerators, Combination
Aerator-Clarifiers, Comminutors.
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One of three secondary
cubicles for starting and
induction motors driving centrifugal
blowers. Remote control from a gal-
lery benchboard.

control
regulating

G-E 700-hp induction motors, for

SEWAGE WORKS JOURNAL

G-E special splashproof motor, 30 hp,

coupled to

Spencer turbo-com-

pressor” furnishing 1000 cfm of air at
3.5 |Ib per sq in.

variable-speed

operation,

driving Roots-Connersville centrifugal blowers rated 15,000 cfm at
7.65 Ib per sq in. for activated-sludge treatment.

Main control desk with illuminated mimic piping layout

to show flow of air and sewage.
control of all pumps, blowers, valves,

Provides complete

etc.

Four G-E 3-hp dripproof vertical
American Well Works aerators,

motors

driving
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The process that can’t be allowed to stop requires

high-quality, co-ordinated electric equipment

U»

Aeration is a bio-chemical process,
yes, but stog a moment and consider
what keeps that process going— electric
motors on blowers, compressors, pum?s,
and mechanical aerators, and control for

each.
_Your highly specialized task of protect-
ing community health requires a lot of
electric_ equlpment. Because of what it
means_in terms of constant, economical
operation, G-E en?meers would like to
suggest that you place the responsibilit
for “electrical co-ordination in the hands
of an electrical manufacturer who is well
qualified by years of experience to make
such applicafions. You can get the best
motor and the best control for each
particular job if your consulting engineer
and electrical engineer work™ together
from the blu?rlnt stage. You'll' save
space, time, and money, and avoid main-
tenance difficulties. N
(G-E engineers are thoroughly familiar
with sewage-treatment processes, and
can show you new attractive equipment
that will help make your plant a show-
place for f/ears to come.

General Electric Co., Schenectady 5, N. Y.

BUy all the BONDS YOU CaN— and keep all you buy

g7 V"0

>*[c

n UNT

GENERAL  ELECTRIC
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The Coagulant that
Cuts Costs!

Ferri-floc . . . the ferric coagulant that i
successfully and economically used in sewage
treatment throughout the United States.
Take advantage of modern plant research
and findings: use Ferri-floc.

Tennessee Corporation’s technical staff" will
he glad to help you with your specific
problems. Write to us today. The
consultation service is free, of course.

«cne (KCark of Quality

a »
TENNESSEE CORPORATION

TENNESSEE CORPORATION

ATLANTA, GEORGIA LOCKLAND, OHIO
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CARTER

FIXED ROOF SLUDGE

DIGESTER

JMUGGEDLY constructed, de-
signed and developed to meet the
maximum demands of the toughest
job in, sewa?e treatment ~ ~ ~ ~
A unit of tremendous strength
with proven ability under_con-
tinugus heavy load” duty. That’s
the CARTER mechanism for fixed
roof sludge digesters.

DESIGN
Careful . investigation, sound
Mworod i test:

engineermg,an

In"bath . [abqratory and
1€1d Installations [ways
T R
on He mar.e?. i s){co%%?ed
WIth experienced. design,” as-
sures. you the Tinest Tn' me-
chanic

equipment’
FABRICATION
S

-, T
. our ?aull%les are sui
fhat we are rprepared to bul
eguwment.o o¥r most ex-
acting requirentents.

ERECTION )
e In

A
sembly informatio |
R]ro&e nerecnonT 0] j

?wcaeslso Sa CA{]IPQSTEDI!QU .ieﬁ
ngineer to Inspect, adjust
|.t=1 cessary, . and supervisé

fish i, s

— Mg,

byGT. i

We've placed the emphasis on
tough for this unit. Perhaps no-
where in the field will you find a
revolving mechanism measur_lng
up to CARTER standards. Rigi

tests and inspections along with
painstaking care in fabrication
add up toa more durable, more
efficient and a less costly unit to
operate.

From drive mechanism to slud%e
sump scraFers, we've designed to
give you the best. Our totally
enclosed triple reducer direct con-
nects to a double parallel gear-
head motor, giving a slow, positive
rotation to the digested material
as well as an efficient continuous
breakup_of all surface scum ac-
cumulations, These are only a
few of the features.

Bulletin 4311 tells

the complete story.

Write for it today.

RALPH B.CARTER COMPANY

Main Office: HACKENSACK, N. J. NewYork Office: 53 PARK PL., NEW YORK 7, N.Y.
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BRADDOCK, THOMAS AND MEADE STREETS PITTSBURGH 8, PA.
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MINE SAFETY APPLIANCES COMPANY OF CANADA, LIMITED
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How to Build Big Sewers

QUICKLY

This storm sewer job along the East Coast really "marched” because the
engingers used ruE ed Armco Multi Prate Arches with their quick

assembly and bac

illing features. No delay, no form-work, no curing.

The installation has a 20-ft. span, 10-ft. rise, and is 1800-ft. long.

Design and construction of large storm
or intercepting sewers and stream enclos-
ures can be simple and quick.

For spans ranging from 10 to 28 feet,
Armco Multi Plate Arches provide a
logical form of construction. First is the
reinforced concrete base with low, grooved
"abutments” at either side to support the
arch plates above the flow line. Next
IS quick assembling and bolting of the
Multi Plate arch, followed immediately

ARMCO MULTI

by backfilling directly against the metal.

No delay, no complicated form-work,
no waiting for the arch to cure. Connec-
tions and manholes are no problem.

Why not have all these advantages for
your post-war jobs? Ask for the blue-
covered descriptive bulletin on "Armco
Multi Plate Pipe and Arches.” Just get
in touch with our nearest company — or
write Armco Drainage Products Associa-
tion, 745 Curtis Street, Middletown, Ohio.

PLATE SEWERS
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Potash Alum Crystals: 5 diameters

For
WATER
COAGULATION

Standard Grade

LUMP

of same high chemi-
cal quality as rice
and granular sizes.
Especially for use in
water plants em-
ploying “solution

pot” feeders.

The searching eye of the photomicro-
scope finds gem-like form and bril-
liance in General Chemical’s new
Standard Grade Ammonia and Potash
Alums. . .. Examine this unretouched
enlargement. Note the unusually uni-
form size, shape and complete forma-
tion of the crystals, Here are superior
Physmal characteristics which make
hese General Chemical Crystal Alums
moutstanding for many industrial oper-
ations. They are freg flowm% without
dusts or fines .. .have faster, more

CRYSTAL ALUM, AMMONIUM
Rice, thru 8 on 30 Mesh
Granular, thru 10 on.60 Mesh

uniform rates of solution . . . handle
better in conveying equipment and
feeding systems.” ]

In addition to visual perfection, the
chemical purléy built into these alums
is held to standards comparable to fine
chemical specifications—without in-
creased cost to consumer. The new
processing techniques yielding this
superior quality are angther achieve-
ment of General Chemical’s continu-
ous research and development of Basic
Chemicals for American Industry.

CRYSTAL ALUM, POTASSIUM
Rice, thru 10 on 30 Mesh
Granular, thru 30 on 60 Mesh

And In New Containers: Fiber Drums, net wt. 360 and 100 Ibs.
Multiwall Paper Bags, net wt. 100 Ibs.

standard Grade Lump and Powdered sizes have same high chemical

quality.

U.S.P. GRADE: Conforming to requirements of pharmacopeia in all
respects . . . available in all sizes.

GENERAL

CHEMICAL COMPANY

40 Rector Street, New York 6, N. Y.
Sales and Technical Service Offices: Atlanta - Baltimore = Boston = Bridgeport
(Conn.) = Buffalo = Charlotte (N. C.) = Chicago = Cleveland = Denver = Detroit
Houston = Kansas City = Los Angeles = Minneapolis = New York = Philadelphia
Pittsburgh « Providence (R.1.)  San Francisco = Seattle = St. Louis = Utica (N.Y.)
Wenatchee = Yakima (Wash.)
In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis.

In Canada: The Nichols Chemical Company, Limited
Montreal < Toronto = Vancouver
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CONSTRUCTIVE PLANNING NOW
WILL AID CIVIC GROWTH

Comﬁ Sludge Filters have for grs effi- ing, fabrication and initial operation.

ciently dewatéred varlouFtypesos ges and

waste$ in large and small- Communitie Conkey Sludge FIWS e dglgned Dby en-
ineers who " understan £ONgis enc

Ade ans f r dewatering domestic or 9?ndmon|n chemlcais conémf) Bn time, ak)/-
{I)Va(t Q/a uswv sewa e s.luages made nmg ication and mixing, and bullt by’ workmen
whe

mmuntles aP \F/)vho know how toconstruct sludge filters.
V|de n nee useful public

work s o a permanent nature Over a tI& ulsand tons of dry solids are de-

atered In Amermﬁn communmes—
'cvllautglct e a \pgnlacogsg}tlvvgorepngmee&a ﬁpre- ]%796 nd ?smgx ?n%rr]]ce in x{eglwaterl ; sFlluléereS
? gme tQ S/ou y calling In agGene ?

acked %y IS avai
I to assist in“your planning.

8 K/@IH&? rgvs%%snemg |tﬂ]or esign, engineer- American enginge
GENERAL AMERICAN
TRANSPORTATION W -% A !IT COBPOPATION

PROCESS EQUIPMENT DIVISION PLATE & WELDING DIVISION

General Sales Offices: 530bGraybar Bldg., New York 17,N. Y.« Works: Sharon, Pa., and Louisville, Ky.

Sales Offices: Louisville, Chicago, Sharon, Cleveland P|tsbur8h St. Louis, Salt Lake City,
San Francisco, Tampa, Washington, D. C.
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For twenty centuries engineers have experimented
with many pipe materials for underground mains.
About three centuries ago a new material—cast iron
—first came into use. From then until now, the per-
formance of cast iron dpipe all over the world has
made it the recognized standard bK which other
materials might well be measured, when under con-
sideration for permanent construction.

Thisis so because of the proved long life and proved
low cost of maintenance of cast iron pipe. Evidence
of long life is supplied by cast iron lines still func-
tioning in Europe after more than 200 years of ser-
vice, and in England and America after more than
100 years of continuous satisfactory performance.
Evidence of lower cost of maintenance is found in
comparative cost records supplied by Water Works
Superintendents of 195 cities.

Such evidence breeds trust and confidence. For ex-
ample,where buried pipe ishard to get at for repairs
or replacements, as in sewage treatment plants,
more than 95% of all pipe installed is cast iron pipe.

Cast Iron Pipe Research Association, Thomas F.
Wolfe, Research Engineer, Peoples Gas Building,
Chicago 3, 11L

CAST IRON PIPE =wu
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Plant Operation

EFFECT OF INDUSTRIAL ACTIVITY UPON

IN
SEWAGE FLOWS *

By Don E. Bloodgood
Associate Professor of Sanitary Engineering, Purdue University, Lafayette, Ind.

. All of us have been conscious of the increase in industrial actrvrty
in our country during the past several years. We have heard and read
of water shortages in a number of instances and have known th at ma Sy
cities have been pressed to supply suffrcrent Water to, meet the demand
Knowrnﬂo tedefrcrenc%/ of raififall in Indiana urrnr%r 1944 tewrrter
was of the opinion thatt eshorta e ofwater had been the resu It of the
Bombrna lon of increased consu lon and ercenc sup ly, and had
een under the |mﬁressron that rou ht ad ee temotrm ortant
factor. When asked to drscuss t e ef ect of industrjal activit
sewage flows, it was thought_advisable to optain flow daa from se age
freatment plants in_ industrial cities, Before proceeding very far it
was very apparent thaf the increased usaoe of water must hdve been
a much larger factor in the cases of waler shortage than had been
estrmate
No effort was made to select information from cities that would
be outstandrng examples of increaseq sewage flows. The cities from
wfiich data were selected—Indianapolis, Fort Wayne, Anderson, Mun-
cle, and Manon are all enﬂage In"industrial’ activities of many
tzygoes go nulations of thede cities range from about 27000
an S0 gIve a farr cross section of the cities in ndrana aken
or comip%rrson are the sewage flows_for the monhs of aR/ June ara
for the years 1942 an 1944 These are re atrvely s ort Rerro

a 0 course might not he re ared, especially if the pre-
nrtatron were gregater quring tﬁ gerrog]pgehr P?owsy LP
eather reports for Indranapolrs Show owever that the rarn aI for
he”gerrod in 1942 was 16.13 inches, and onIy 764 Inches for the same

d in 1944 or more than twrce as much Jn 1942 as there was in 1944,
From the data ohtained, Percentagn rncreases of the 1944 sewage
e

flows over the 1942 flows were found to e as follows:
Indianapolis 6.7% Marion 30.1%
Anderson ..o 19.4% Munice 41.8%
Port Wayne .. 23.8%

One would expect that with such increases in flow there would be
countless difficulties reported by the superintendents of the plants so

*Presented in Operafor’s Breakfast Forum, Seventeenth Annual Meeting, F.SW.A,
Pittshurgh, tg 8ctot§) 2 4r 4
481
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aifected. Durin the_rgast year the writer has vméed aIL of tBese
plants one or more times. “Some of the superintendents have beep
confr%nted with difficulties thatl,couIH not he overcome bu#, in general,
they_have _managed to accomplish the ?reate_st degree of puritication
possible with the plants and ‘equipment available.” In most of these
Plants the sludge disposal problem has been magnified; this indicates
hat the_s_trenqh of sewage has increased as wéll ﬁs the, flow. .On a
recent visit to the Fort Wayne plant, Mr. Hoot and the writer reviewed
the flfgures ou suspended solids received at the é)lant and it was found
that for May, June and July. of 1944 they were 37 per cent higher than
they were for the same period in 1942 The increase in sewage flow
recBived at the Indianapolis plant is not as large as it would be if it
were not for the fact that certain intercepting sewers are now taxed be-
yond their capacity and, as a result, it is impossible to get all of the
City’s sew?é;e to thfe treatment glant . :
It would seem from these data that the sewage flows in_industrial
cities in Indiang had probably increased an averagé of about 25 per cent.
When it is realized that man sewage plants aré designed fo meet the
need evident at the time of cdnstruction it Is certain that with_an over-
load_of 25 per cent the suPermtendents can_expect difficult situations.

The writer is indebted to Mr. R, Hoot of Fort_Wa¥ne, Mr. Frazier
and Mr. D. 0. Bender of Indianapolis, Mr. P. White ot Muncig, Mr. D.
Backmeyer of Marion, and Mr.'R. R. Baxter .of Anderson for their

assistance in gathering the data used as the basis of these comments.

Open Discussion

M. M. Martens (Camp Breckenridge, Ky.)—We have experienced
abrupt increases in flow at the Camp Breckenndge sewage (reatment
plant but | am unable to present accurate data offhand. As is the case
In many plants serving.military installations, our increased flows have
been brou%t about by increased tributary populations.

W. Q. "Kehr (Missouri State Board' of Health)—As most of you
know, the larger cities of Missouri are located along the Missouri and
Mississippi Rivers, and dispose of their wastes, without treatment, into
those rivers. Consequently qur. problems have been limited to those
cities that have treatment facilities. _ _ _

The City of Sgr_mgﬁeld has experienced a considerable increase in
sewage flow, .occasioned largely %/ the _increase in. the capa_C|t¥_ of
Rlan_ts producing milk products.” The civilian population in Springtie
nas increased some and undoubtedly accounts for some of the increase
In sewage flow, but it is believed that the Industrial wastes account for
a greater percentage of the increase, both in the strength and volume.

We did have two problems jn small municipalities ad ac%nt f0 @ Iar%e
cantonment. _One of those cities, Neosho, Mo., IS a very short djstanCe
from Camp Crowder. FortunatelY, the Government provided for the
ne_cess,ar¥ increase in sewage treatment plant facilities, and that situ-
ation is Tairly well solved.
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The other situation is at Lebanon, Mo, some sixty miles from Fort
Leonard Wood. The popu atlon m thls city before the constructlon of
Fort Leonard Wood was about 5 e sewage flow has about
trebled, and the plant i con5|derably over oaded 0r_some time we
have been trying to interest the vartous federal aﬂenmes in constructing
additions to"the plant.  So far, we have had little success. That IS a
very definite case of overloading, due to, an increase |n8p00eu lation.
Inudentally, the present population is_estimated at about

William _ Storrie (Toronto, Ont., Ca nl) May | inquire of Prof.
Bloodgood if aII five of the cities he reported upon have combmed or
separae sewers!

Prof. Bloodgood—They are all combined. | do not at the moment
recal| any Indigna city wiich is not served by combined sewers.

Charles A. Emerson (New York City)—In regard to.the Forf Waype
data, does'the increase, [n the total amigunt of dry solids reaching the
Plant roughly %ree with the mcrease In volume “of flow! That s, IS
here apyc ange In the strength of t e sewage!

odgood—The se g e flow mcrease at Fort Wayne was
23.8 per cent and_the increase In suspended solids on a dry basis was
37 per cent. This would indicate a stronger sewage as well as an
increased volume.



By Reuben F. Bkown
Superintendent of Sewer Maintenance, Los Angeles, Calif.

.. Industrial waste problems should be considered from the viewpoint
of the manufacturer and from that of the public. Decisions ou and
methods of treatment are complexly interwoven with the economic
structure of society. The presence of grease and oil at treatment
plants has been viéwed with alarm in \he ast, but %mﬁ]rovgmentiﬁ in
equipment and processing have neutralized many of the difficulties.

Fig. L.—Eight-inch_steel pipe, showi ' '
o BT g, R T RIS st b v

High ?rease content in Army camp sewage has focused the attention of
operators on the qrea?te and ol dlsposal,(ProbIem, fln,d It has been found
that grease digests effectively and rapialy. it well interspersed among
the other solidS. In some of ‘the Iar%er cities, grease recovered in sew-
age treatment plants s sold to Jocal Concerns sﬁemahzmg in the render-
Ing of fats. Some of those sales have amounted to as much as $8,900
per annum for otherwise waste material.

Pittsaﬁrrgeﬁ,enlgeaq, gct(%grerﬁ?ri%&reakfast Forum, Seventeenth Annual Meeting, FSW.A,
484
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The. character and composition of municipal sewaq(e IS apparently
remamm? static, except in areas congested by war work, where sewaﬁe
treatment difficulties due to, grease and oil have been intensified. The
development of many new industries in different parts of the country
has resulted in a sectionalizing of such problems. ~ Among the sewage
treatment plant difficulties experienced because, of h|g%_h giease content
are: overloading of skimming facilities at sedimentation tanks, heavy
accumulation of floating scum, often reaching several feet in thickness,
In _sludge d|(T1ester tanks; clogging of sludge and sewa(I;e piping
(Figure™1) ; clogging and reducfion ‘in the life “of vacuum filter cloths;
incieased ‘air consumEtgon in activated sludge units and interference
with oxidation by trickling filters.

Fig. 2—View of ocean at Los Angeles showing grease and oi] scum a mile offshore. This
film drifts with the wind and tide along a series of bathing beaches.

_Oil wastes_from ?ar?ges, f|II|n_% stations, wash racks, 0|_I-car?o ships,
ship yaras, oil terminals’ and refineries, gas Plants, and oil_fiefds, have
caused man%/ problems in sewage treatment plants and it Is_recom-
mended that requlations be adopted and enforced so as to eliminate
such wastes from the, sewerage system. Pretreatment at the source
with suitable separating traps . at all establishments Pr_od_ucmg aily
wastes appears to be thé trend in most communities. It is imperative
that oil separators and traps be given proper inspection to assure their
continuous effectiveness. . The effects of oil wastes on sewage treatment
Plant_operanon are similar to those listed above for gréase. When
he oil 'is not completely removed, bathing beaches and waterfront
property are damaged by the unsightly scum accumulation (Figure 2).
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. Cutting oils used in machine shops and industrial plants, if neutral-
ized or djluted at their source, may be handled without too much
difficulty in modern sewage treatment works, Such oils are seldom
very troublesome if the sewage volume is relatively large in proportion
to tFe uantﬂg of il . .

n some cases, industrial wastes have had beneficial effects, as where
Premﬂltatmg or neutralizing chemicals may be present. . This is never
rue, however, in regard to wastes contalnm?grease or oil. Aside fiom
the tendency to cause clogging of sewers, there is the always piesent
hazard of explosion or fire"reSulting from the presence of fuel oils or
cleaning fluids. Disintegration of Sewer lines and manholes has also

_ Fig. 3—Hyperion screening plant at Los Angeles, showing elevators which carry screen-
ings from_ the pit to the ejectors for dlsc,harqe to the roll press and dryer. Heavy grease
accumulations in the screen” pit have occasionally put these elevators out of operation.

been a problem in Los Angeles, because of acid wastes discharged from
industries using large_ quantities of petroleum products.

Planned preventive maintenance program will correct many of
these troublesome sewer system and treatment works congditions and
eliminate the hazards involved. Industrial waste control based on
proper field investigations and laboratory data affords the information
necessary to deterniine the character and’extent of damage which might
result from such wastes. This type of program has been found abSo-
utely essential in Los Angeles where “win the war” effort of industry
has resulted in rapid expansion of manufacturing facilities, heavy con-
centration of poPula_tlon, and a marked increase in sewage” flow.
Extraordinary “attention to repair and maintenance work has been
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required to furnish adequate service by the overtaxed sewer lines,
pumpln%plants,_and treatment facilities.

. Los n%eles IS unique in that it has one of the longest outfall sewers
in the world. 1t requires 18 hours for sewage to flow the entire length,
which results in the delivery of a strong; stale sewage, containing
sybstantial quantities of hydro%en sulfide, at the Hypefion screening
plant (Figure 3). Beach pollution was a problem ‘in 1941 when the
?Iant was already overloaded, but with the increased average flow
rom 147 m.g.d. to 163 m.g.0., the situation became alarming and ten
miles of beach has peen Rlaced under state quarantine. Grease and oils
have been received at this plant in such quantities at irregular times
that the screens were rendered completely ineffective, making it neces-

Fig. 4—Electrode stillwell in wet well of a sewage pumping station, showing heavy grease
scum which Interfered “with operation.

sary to hypass them entirely. At the plant outlet, an oil film can be
seen on fhe surface of the’ ocean drifting with the tide and winds

(Figur.e 1). The bathm% beaches on both sides of the plant have
become contaminated with @ floating scum which will adhere to any
object with which it comes in_contact.

" The firm of Metcalf and Edd}/_ has made a survey of the sewage
disposal problem under the direction of the Board of Public Works;
ther technjcal re_{)/ort |n?ludes recommendation of a new twenty-one
million dollar activated sludge treatment plant. This report has been
a?proved by Mayor Bowron“and has been adopted by the city councils
of Los Angeles”and of the other contributing communities. It is
expected that the present pollution of heaches will be eliminated upon
the completion of this project.



488 SEWAGE WORKS JOURNAL May, 1945

The increased sewage flow at present, coupled with the heavy grease
and oil content of the Sewage, has created_a need for additional main-
tenance attention at sewage puumg stations in Los Angeles. Thick
ard mats of %rease are found 1o accumulate in pumping plant wet
weIIs and in the float or eIectrode st|IIweIIs (Figure '4)." Increased
cleaning and hosmtg of these we |s has become nécessary in order to
avoid  Serious. shutdowns and the production of odors and gases.
Pumping stations especially affected were in_ the area serving “large
military~centers, new housing projects, and airplane industries.

Table 1.—Industrial Waste Field Investigation of Industrial Discharge, Dos Angeles, Calif.

erage yerage verage Average

ppm pp %) -
L 8 WO wine
Wasie Rag Laundry. . gg 4, Oi é 185328 H%e ?
R 151l 4,2 2, to Bhigt0 Washer
. 216 HSH? 0aTs L0 of Fitm
s 7232? EREEY Y

Table | illustrates the character of the information which is belnq
athered in the_course of the field industrial wastes investigation. a
0S Angeles. The increased volume and changes in composition

brought "about by the war in_the sewaPe receivéd at the Hyperion

screéning plant are illustrated in Table |

Table 2.—Composition of Sewage at Hyperion Screening Plant, Los Angeles, Calif.*

Parts per Million Pounds per Capita (Daily)

W ME W W R My M

Suspended {11 38 30 200 — 023 0208 0.183
5-Day B.O.D s - 20 174 — 0134 0.115
GIBASE cvvvvrvrssrvmsssssssssssssssssssssssssnens — 160 139 — — 0107 0.094
L1V 127 1492 1565 163 — — -
Population—Millions...........perene 15, 18 193 — —

Flow—Daily Gallons per Capita__ 74 81 81

* All samples 24-hr. composites.

The field investigation has heen extended to the Los Angeles River,
WhICh receives wastes from brewerles soap manufacturing plants,
ottln plants, packing ouses and butadiene plants. At somé river

? gﬂes the Coll mdex ran ed rom 100,0 Oto ?O 000, the B.0.D. var|ed
6;% p.m, to 3 suspended solids from 61 p.p.m. to 106
pp.m. The dlscharge from the butadiene plant showed heavy corrosive
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action at sewers, manholes and spillway structures, this waste be|n%
highly variable in character as shown by a pH _range from 1.5 to 10.
at'varying intervals of three to five hours. The jnpdustries involved
have given splendid co-operation by installing preliminary treatment
devices and river conditions have measurably improved.

. The planned pro%ram of industrial waste control jn Los Angeles has
included the passagé of ordinances which make it |IIe8aI to |schar%e
an industrial waste having a temperature exceeding 100° F.. containi ?
more than 1,000 p.p.m. stspended solids or.more ‘than 600 [o.p.m. oil.
Inflammable or_explosive wastes and quantities of chemicals, grease,
oil, or tar in sufficient amounts to affect the operation_of a sewer System
are grohlbned. The wastes discharged must be within the range of
8H 510 90. Wastes which are odorless and stablg for five days at
0°C, are not permitted to be discharged to sanitary sewers.” In-
dustries are retﬁuwed to obtain a permit before discharging . wastes
to the sewer system and manholes must be proyided for s mPImg and
measurement of the industrial waste flow. Oil and grease traps are
required at all ?arages, filling stations, and wash racks. _

An industrial waste program mcludm&; the following procedures will
reduce pollution and insdnitary and dangerous cofdjtions _brought
about by the discharge of all types of industrial wastes, including those
contamm%grease and ails. °~ _ _ _

1) Analytical study and investigation of industrial wastes dis-
charqe where sewer line trouble ocCurs or plant operation may be
affected or where volume of wastes can be reduced. _

2) Adequate ordinances establishing standard requirements for in-
dustrial waste control. . _ _

(3) Field investigations by means of a trailer laboratory especially
equipped for,sewa%e and indastrial waste analysis.

(45) Creation of an industrial waste fund’ so that governmental
agenmes may be able to co-operate and participate in the cost of such
changes as may be required to accomplish controlled industrial waste
lischarge.  Such changes may. include: constryction of new. sewer
Ines ale to overloading of existing ones; provision of facilities for
discharging non-putrescible and otherwise unharmful wastes to storm
Q_Bar{nse;tcemergency construction of facilities to relieve unusual condi-
lon;_etc.

(52< Establishment_ of service charges to industries based upon
the ‘extra cost of maintenance, treatmént and disposal of Industrial
wastes. .. ,

_ 63 Elimination of man¥ problems at the source by requirement of
suitahle Rretre_atment facilities. _

/) Investigation and research on the reclamation of salable by-
proqucts recovered at sewage treatment plants, | _

§8) Annual or more frequent inspection of industrial wastes pre-
treatment facilities, including even small grease and oil trap installa-
tions such as those at garages and filling Stations.
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{9) The requirement of permits coverrn(r] the discharge of industrial
wastes to public sewers, with careful preliminafy investigation and sub-
sequ\ent inspection of facilities.

co-operative relationship between industry and government is
essential to the welfare of the communrt Everg/ individual and agency
should haye the right to use the public sewera system as long 4s the
public welfare is not affected and it rs the duty of the munrcrpalrty to
see that proper control is exercised. This f ought has e ag
expressed by Morris M. Cohn_in his statement, A munrcrpa ity has 2
certain inalienable resloonsrbrlrty to its constituents and that R
remove through a RUb IC sewerdge sustem all waste materials which
can be removed without endangering
all otrherEpersons in the commupity,

ngineer-Director of the” Los An eles Bureau of Maintenance

and Sanitafion is H, P. Cortelyou. John H, Ashl eg IS ndustrraIWaste
Engineer of the Sewer Maintenance Division, and Appel s
Assistant Superintendent of Sewer Maintenance.

Discussion

he ability of that sewer to serve

By John R. Szymanski
Superintendent of Sewage Treatment, New Britain, Conn.

Similar to the military. practice of furnishing a full course meal
packed into a small _contdiner of concentrated foods, Mr. Brown has
Bact(ed a volume offrnformatron Into hrstdrgest of drffrcultres occasioned

e discharge of greases and oils into Sewerage systems
yT here f)ern no nge dao f repeating theoretrca?grntr)oductrons | shall
%resent a few Tllustrations and examples of actual experiences at New
ritain

The city of New Britain, Connecticut, is what one ma call an
average N En and rndustrral center.  With pride, urrngD peace
trmes we oast being the hardware center of the world ecause
of .the builders’ hardware tools, etc, which are manufactured
shipped to all Fr])arts of the world.” Being a manufacturing center rt rs
nafural that the sewage load is compodsed of a high percentage of
Industrial wastes, Thg greater Bortron of these wastes conirsts of
pickling waste liquors and industrial cuttrng oils,  Normally the
quantity of oils arrrvrng at the sewag P lant was small, comparatively
speaking, averaging a out 2 cubic ee er day or an average of 2.4
cubic féet per mrIIron gallons, A daily routrne of skimming, floating
and removrn? this wast Was mcorporated into the oPeratronaI routing
without causing any unaue problems. Furthermore, It must be remem-
bered that the Tty of New Britain has an ordinance which prohibits the
drscharge of oil wastes from arages filling stations, wash racks and
r]dustrral plants, thus rote Ha ewerae system and sewage
plant from ‘any extremel heavy 0ads o oils a gTeases.

Following “the natignal trend, New Britain |ndustr|es went 100
per cent into war work as soon as possible in 1940. This hoom In
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industrial activities immediately resulted in an increased load on the
sewer system as well as the sewage plant.  Confining- ourselves to the
problem of grease and oil, we find"the following increases:

Year C%erF PVI %l @ee\;vna%\ew
[ 24
1938 oo ——— 24
1939 s ——————————. 2.9
L1940 ..o 3.0
O 34
1942 oo 48
943 .o 36

It was with tolerance that the gradual mcrease Was noted ug to
The extra work involyed up to this Pomt Id_not bring anout
P/grave situation. Then, In the early P tof 1942, when manufac-
urers had to produce materials to meet the demand of oyr armed
forces came the cIrmax For weeks at a time the daily removal of these
ea\,(ly orsaverage as hr h as 434 cubic feet.
0t o ¥wast IS load becoming expensive to remove and drspose of
but the effects on the slu qe were %astr us, Vacuu)m |te1rrn of
dqe became a serious problem. ~ Combined with the above difficulties
was The gradual accumu ation of layers of grease and oils in pipe lines
conve}yrngt |s(§nater|a
tate departments of water and health Werde consulted and
conferences Were eld w th the manufacturers in order tg determine
means and methods of drsposrn of these wastes Wrthout affecting any
Earty involved, The manufact rers Were extreme){ C0- operatrve ang
oor] these wastes were remove from the sewer sxs em at the point of
discharge by the contrib utrng(oartres In order to co-operate Wrth the
manufacturers the city agree tg ﬁ]ermrt the dumg) f these wastes
at the sewage treatment plant dump and to cover them up with the
avarlﬁble InCinerator ash.

This practice proved successful, and one after the other the manu-
facturers foIIowe surt s that at the present trme a definite reduction
of teor and %rease load has been notrce? derr)]ant

Wit out ubt the above method o i g this problem may
not apply to all communities, but for cases srmrI r to New Britain it
woul seem to be the most practical.



y Roy S. Lanphear
Supervising Chemist, Sewage Treatment 'Works

. The city of Worcester treated its sev_va((i]e by the chemical precipita-
tion method from 1890 to 1925, a period of thirty-five srsais, This
method was in use in England prior to 1890 and was favorably con-
sidered for adoption by the city of Worcester hecause its sewage con-
tained ferroys sulphate or spent acid iron waste liquors from wirg mills.
Lime was added to the sewage in the form of milk of lime and was the
onI){ chemical which hafd fo he lQur]phased. . . .
_Intermittent sand Tiltration of sewage was first placed in operation
in 1898 and construction_of filters continued until 72.5 acres were in use
In 1910. During the period, 1910 to 1925, the quantity of sewage treated
by this method "averaged about 40 m.g.d. The remaining 14.0 m.g.d.
were treabeg by the Ider.n]ethod. . .

In 1919 by Act 0 Le?|s ature, the city of Worcester was required to
consttru]gtHa nlet\r/]v sewage treatment plant,”approved by the State Depart-
ment of Health. . .

Operation of experimental sewage treatment plants since 1-904 had
demonstrated:

1. The Imhoff tank-trickling filter method successfully treated the sewage.

2. The activated sludge method required the use of four cubic feet of air per gallon
of sewage and six hours aeration for treatment of the organic matter and the iron
content of the sewage. _

3. The problem of disposal of the Iar%e quantity of sludge from the latter method
had not been solved in 1919, either Dy the city of Worcester or any other munici-
pah}(y. Vacuum filtration of activated sludge was first practiced in 1925 at Mil-
waukee.

Thezpresent Imhoff tank-trlc_klmg filter plant was c%nstrTcted In
1919-1925, and placed in operation on June 25, 1925, The plant has
produced a better effluent than did chemical premgltatlon and the
average annual cost of operation has varied from $5.50 to $6.50 per
million gallons of sewage treated, ~ Chemical precipitation, with much
I(r)wer wage rates, averaged from $8 to $10 per million gallons of sewage

eated.
The effect of acid iron waste liquors upon trickling filter operation
has been partlcularlly noticea I‘e mqthree Pespects: ’ P

1. The filter and final effluents were perfectly stable throughout the depression years,
whereas the stability had generally dropped to ten days for a few weeks in"mid-

winter.
*PreRenlged

pitishrgn"F lacto eraﬁ,rslgﬂr.eakfast Forum, Seventeenth Annual Meetine FSWA

ober
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2. The filter fly was not a nuisance until the summers of the depression years.
3. During the past two summers, the flies have not been as numerous as in the pre-
depression years.

. No serious 0 eratln?_ difficulties were experienced during nearly
eighteen years of operation of the present plant. Sewage containing
?l%bdo |tron Wwastes was successfully treated for a total period of 53 years,
0 1943,
The first indicatign that the character of the sew?ge had changed
was noticed in Imhoff tank sludge drawn early in April;” 1943, The pH
was 5.6, as compared with the “usual 6.8 or 6.9. The March average
was 6.9 and the April ﬁvera e 60 _
Determination of the pH of the da|IIy composite plant samples. had
been discontinued when “twq laboratory assistants entered military
service. This wark was again resumed and, since the hourl samEIes
were composited in the lab rator¥ It was possible to make pH tests of
the hourlﬁl samples %f sewage. he results of these tests, showed acid
ﬁevl\%ag]g tth rou_gm)utt e 24 hours, with extreme acidity during the latter
alf 0f the night.
Samgles oj sewaﬁe %ere collected throu%how 24 hours on a numfbe‘
of occasions from the three main sewers tischarging into the outral
sewer, The sources of the Iar%e quantities of acid ron waste liquors
were located on two sewers, both of which entered the same main Sewer.
_.During the next fTW months the following conditions developed per-
taining to"trickling filter operation.

1. There was considerable difficulty in drying an abnormally heavy growth upon the
surface of the filters. S

2. Tbhe ?%SOf the sewage and Imhoff tank effluent or trickling filter influent averaged
about 6.5.

3. The iron content of the sewage and filter influent was greater than for some years.
At times, it was greater than in Bre-depre3_3|on_years. _Calculations of quantities
show, however, that iron was not being retained in the filters,

4. There was no spring unloading of suspended solids from the filters.

5. The dissolved oxygen and nitrate nitrogen contents of the trickling filter effluents
were much less than usual. . .

6. The stability of the filter and final effluents had been perfect the previous fall; it
droPped to"about 50 per cent during the winter because of the poollngf produced
tég he grmt/vth; during the spring of 1943, it improved only slightly to from 60 to

per cent.

Conferences were held with the officials of Lhe four mdus}rltal glan_ts
concerned and suggestions were made that the quantity of free acid
discharged In the Waste ljquors be reduced. The Incredsed. acidity of
the, sewage was attribyted to the dumping of partly usea acid in order
to |[rjmr%_a e compensation of piece-work employees’as well as war time
roduction, "

P Correction of conditions called for agreement by all four plants to
cooperate and treat the whole or a part of the acid”iron wastes. This
ag_r ement was not reached nor were serious, efforts made to reduce the
aCidity of the waste liquors.  The attitude of industry can be attributed
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to the temPoraré/ nature of increased war Pr,oducno_n, together_ with
b3 years of precedent covermﬁ ischarge of industrial waste liquors
Intd the sewerage system. The. Superintendent of Sewers has heen
obllged to recognize ‘these %ondl(jlons_ n falrrbess ho mdus_trg. The re-
sults of sewage treatment had deteriorated but the physical structure
of the sewage treatment works_aﬁpgar_ed to be without damage.

The results o lplant operation during the past twelve months are
summarized as follows:

The pH of the sewage, sludge and trickling filter influent continues to average

?r%?]%[ff?tgnk sludge production has been considerably greater in 1944 than m 1943.
Digestion of the Imhoff tank sludge does not appear to be unfavorably affected.
There appears to be no_breaking down of the filter media. , _
The growth upon the filters was heavier this past winter than during the previous
wintér. Favorable weather ;f)ermltted earlier drimg but a considerable part of it
remains on the filters in the form of small hard kernels when dry, ,

6. During 1944, the iron content of the sewa?e is exceeding that of 1943. Slightly
less iron has been contained in the filter influent and an increased quantity in the
filter effluent. This is an encouraging result as concerns filter clogging.

7. The dissolved oxygen and nitrate nitrogen contents of the filter and final effluents
have been practically nil,

8. The stability of these effluents has averaged about two days, or 37 per cent.

This experience has been presented for a number of reasons:

1. The presence of an excessive quantity of acid seriously affected the results of
biological treatment of sewage. =~

2. Change to a more modern and efficient method of sewage treatment developed
into a troublesome. situation in spite of operation of an experimental sewage
treatment Flant which showed successful operating results under normal loads.

3. The operation of at least three sewage treatment plants in the United States has
been adverselx affected by the discharge of unlimited quantities of acid iron waste
liquors into the sewer system. _ _ _ o .

4, Where a sufficiently large proportion of industrial waste liquors is discharged into
the sewerage system, there is need of control of the situation by the muniCipality.

5. This paper is limited in subject and no_attempt will be made to" discuss the matter
of control, which must take into consideration the industrial growth responsible
for the growth of the municipality itself, as well as the purpose of the sewerage
system and the sewage treatment plant.

Discussion

By W. M. wallace and C. A Habermehl
Superintendent and Chemist, ReSpeCtB/eetlyditPWChpf Filtration and Sewage Treatment

_ We agree with Mr. _Lan_[CJhear that a short paper of this nature is. too
limited 1n scope to do justice o a subject having as many ramifications
as this one. "Mr. Lariphear is entirgly too conservative in the state-
ment he makes that only three sewage treatment Blants, in the United
States are adversely affécted by the |scharﬁe of quantities of acid iron
waste into the sewer systems.” From recoflection of the literature of
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published accounts of plant operation over the countrY during the past
several years an estimate of closer to 50 per cent of fotal plants oper-
atrnlgI migh aw ear more .in_order
r. Canphear’s description of the change in character of the
wastes between depressron ears and later tinies appears to be in line
with steel mill practice.  When times are slack it Is customary to use
the acid, with longer pickling_periods, reducing the acig concentration to
less than 1 per cent. In this condition the waste will carrY approxi-
matel 20 per cent an ydrous ferrous sulphate. In present times, vats
maey e dumped with acrd In the range of 5 to 8 per cent and, conse-
ntly, a much lower Tron content, ” Little imagination is necessary

to picture the effect of a batch of this material teaching an activated
sludge or trickling filter type treatment plant, as likely as'not with little

mix

Thge effect of ferrous rron waste drscharge on chlorination operation
has not been mentroned but actuall %/ this “effect can be as Severe as
that on abrolognrca process As stated above, the usual practice In in-
dustry is to du ick rng vat in one batch so the material is Iikely. to
reach the treatment plant a¥a slug.  Una er such condrtrons the chlorine
demand ft e mixture may, in the normta chlorine aBg lication er#]r
ment mstal ation, exceedt e capacity of feed by as mlch as ten
Chlorine, 1f a Plred at such trmes serves only to cause precipitation of
the 1ron I settling tanks 1t applred as prechlqrination, or causes a dirty
looking effluent and sedimentation rn the recervrng stream If post chlorl-
nation’is practiced. ﬁ:osts involved can also he considerable when ljttle
o nothrn 1S accom ished |n bacterra requction, _As an illustration
consider the case of a small mill drschaﬂrng a 2500 ga lon vat at 20
per cent anhydrous iron concentration ere would then be contained
about 5,000 pounds of ferrous sulphate that would require 1,150 pounds
of chlorrne or reaction. At three cents a pound for chlorine the addi-
tional cost would amount to $34.50.

Open Discussion

Mr. Lanp hear—l shall antrcrpate one ﬂuestron that is, did we con
sider usrng Ime to neutralize some of the acidity of these wastes?
We did make an extensjve, stud%/ of this ossrbrlrty and 1t would take
too long to report on it in defail, We decided, "however, that lime
treatment Was not feasible at this time.

. Allen (Pasadena, Calrformag —Did | understand Mr,
Lan hear to say that vacuum filtration oOf sludge was first accom-
plis ed by Milwdukeg in 19257
Lanphear—That is as | understand it. | believe that consider-

able experrmental work was done previously.
Mr, Allen—For the record, | would like to state that vacuum filtra-

tion of sIudde was being carried on at Pasadena before the Milwaukee
plant was placed In operation.
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Mr. Lanphear—Anaother question which might be asked is in regard
to the clogrgmfg_ of the trlgklmgi filters. We expect éhat we will con Lnue
t0 qet podr” efficiency and, as Tong as the clogging does not get too bad,
that the filters W|LI resto[e themsel.ve(?.

Chairman Siepert—l am reminded of a small sewage treatment
works in western Pennsylvania which was installed by an industrial con-
cern to serve its own housing development. Pickling liquors from the
Industrial plant were also diScharged to this treatment works. It was
only a few years until concrete, piping and valves were so disintegrated
that it was necessary to resort to complete reconstruction.



F RUBBER WASTES ON SEWAGE
EATMENT PROCESSES *

By T. C. Schaetzle
Engineer-Chemist, ATcron, Ohio

EFFECTS_O
TR

The use of rubber products is as much a part of our daily lives as
the use of food clothing, and fuel. The production of rubber commodr-
hes eslpecra ly tires, Was of little concern tﬁ) the geperal public untr

the |nt duction of gasoline ratronrng and the Ince tron of Iar e scale
manu facturing of nthetic rubber.” When one realizes th at before
the way eight mill |o (ires ofplantatrons roduced 1?00000I tons
of cryde rubber annually, and that this s ﬁg% was almost completely
cut off, we can visualize 10 a limited extent t agnrtude of the problem
of supplementing. the very small quantities of crude rubber still ob-
tained oy reclainting all avajlable used rubber and producing over one
milljon quP tons o synthetic rubber per year,

Asina manu acturrnrhprocesses omewaste? are produced. = Since
Akron is copsidered the “Rubber Capitol,” 1t Is fair to assume that the
wastes produced here are typical. These may be divided Into four

general classes:
Stee roducts
U be)rcommodrtres
Reclaim

Synthetic

The first three of these have_been with us in Akron_since our treat
ment plant began operating |n December, 1928. Th fourth, synthetic
waste, was présent to a ver%/ limited extent until 1942 For (%)roxr-
mately ten years rior thereto some synthetic materials were
such schemrg butaprene, and hycar, but in such small uantrtre
that the waste$ from their manufacturrng processes were not noticeah
at the treatment plant.

Steel Products W astes

Some companies manufacture steel rims for all types of demountable
trre wheels, metal parts for mechanrcal rubber 00 san stainless steel
Ined peverage containers.. Zinc and rass(b |n one Hot cau-
stic rrnsrng Water and acid are used ate th e ong djsa vantage
as, far as t a]tnhent IS concerJred has been Ian occasron | discharge of
acid waste which has resulted in a lo ow as 13 near Its source.
This 1s counteracted by other alkaline Wastes so that normally the
sewage at the plant is alkaline.

Pmsbu?gr%ser]ted l@)ct(o) eerraﬂfrsmB%reakfast Forum, Seventeenth Annual Meeting, FSW.A,



498 SEWAGE WORKS JOURNAL May, l945

Manufacture of Rubber Commodities

This is essentially a washrnP compounding, caIenderrn? and curing
rocess followed by the actua manufacturing of all sorts of rubber
roducts. Larfg};ev lumes .0 cooIrno water are"used but the main source
of wastes to the sewers js that of washing the impurities from the
crude rubber.  The need for washing was diminishing prigr to the war
because of better control at the plantations and, consequently, is not sig-

nificant at our plant. Washing of srnthetrc ubber’ is not necessa

except for stock recovered from spillages. When considerable ciude
rubber was washed the liquid wastes therefrom were low in solids and

0Xygen consumption.

Reclaim W astes

The recovery. of used rubber is accomplished essentraII%/ as follows
The old rubber’is shredded, drscharged onfo a traveling Pelt where it
passes under a magnet for the remgval of metal parts then, in some
Plants a portion of the cotton fabric is recovered. Generally, however
he round rubber and fabrrc free of metallic substances, are subjected
to a cau |c treatment under high temgeratures for several hodrs to
destroy tne f a rrc The recovered rubber is then washed, dried, milled,
strarned and re med for re-use. The wastes from this process are
freated in some form 0 fsettlrng devrce Some plants use continuous
flow tanks and others the fr and raw tgo The recovered sludge is
vacyum filtered, dried and used, summary of maximuym™and
minimum valyes obtained on reclarm pIant Wwastes, as discharged to the
ﬁrat rseewers from the recovery devices, will give some ided of their

U

Total Solids............ 16,800 to 63,400 p.p.m.
Suspended Solids... 1,000 to 24:600 p.p.m.
OxggDn Consumed. . 3600 to 13.900 p.p.m.

.......................... 3500 to 12500ppm.
(0110 [T — 130to 2,000 p.p.m.
Hydroxrde Alkalinity 0to 2,700 p.p.m.
pH 109t 122

Synthetic W astes

This is essentially a process of mixing butadiene with some other
monomer such as styrepe or acrylonjtrile, together with a catalyst, in
a soap_solution.to produce Jatex. The Tatexis then coagulated In an
acia prine solution or with alum, Washed dried, ang. baled.” The coagu-
|ated rubber |smore or less crumbl an hasasRecrfrcdgravrtZ vertf close
to unity.  That which escapes together with the acl alty Tig ur
glus occasronﬁl batches of materra hich wjll not p%gmerrze Propery,
re discharged to some krndo asett Ing device and thén go to the city™s
Sewera ge sstem ypical maxrmum and minimum values for the
materid| redching the ewer follow:
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Total Solids.......... 1,900 to 9,600 p.p.m.
Suspended Solids., 60 to 2,700 p.p.m.
Oxggen Consumed 75 t0 4,500 p.p.m.

......................... 25 t0 1,600 p.p.m.
Chlorides.......... 90 to 3,300 p.p.m.
pH 3210 7.9

Alum coagulants generally produce lower results than brine, but the
wastes are usually much more acid.

Effects on Sewage Treatment Plant

kon plant was desrgned for an average of 185 ppm sus-
lids qr.25.4 tons of %solrds daily and 33 m.g.d. flow. No
srgan fgure Was grven ¥ the consu lting enfgrneers but from
1ru 1933 the average was 20.1 tons per day. - Reference to Figures
1and 2 will show that the Iantwsrm ediat Xoverloaded prrmarrly
with eclarmed rubber wastes. After some collahoration with the three
rubber companres recovery equrpment was Installed at eachPIant and
their_combined disch ar%e of susper} solids was reduced from E47
to 2.75 tons per day. A portion of this reduction may have resulted
from the depressro

In spite of the fact that our solids lpad always was r%reater than the
design Value, reasonably good plant efficiencies were maintained until
the “onset of the war. SoIrds and flows contrnued to climb unti in
1943 we reached an annual Sy average flow ?f 52.2 million ?allons
containing 80.4 tons of dr solrd and 51 tons of B.O,D, By this time
the reclarm plant wastes had increased to 9.3 tons of dry solids daily
with 1.2 tons of additional solids from the synthetic”plants, = The
dissolyed solids in the reclaim wastes can be chanded to suspended_if the

H of the combined sewage reaches something Tess than 5.0. On the
other hand our sewage flocculates at_85. WHhereas the avera?e daily
comﬁosrtes have a pH value of about 7.4, on Individual samples taken at
1% hour |ntervals this has varjed from 35 to 103,

The Akron plant has passed through a very critical overload period
during the last three ears. Annual average over all_suspended solids
ang OD removals have dropped from 85.5 and 89.7 per cent to 64.6
and 75.6 per cent, respectively. Combined nitrites and nitrates in the
plant effluent have dropped from an annual average of about 6.0 to L1

.m., dissolved oxy%;en saturation from as hrt{;h as b9 to as low ag 18

er cent, and, stabrl ties from 89 to 47 er cent. As long as our filter
oading 1 remarne near 200 pounds of B.O.D. per acre foot these units
rzrroduce good results but during 1939 and srnce then it has exceeded

50 pounds per acre foot, At this loading a definite break toward un-
satigfactory results’ haﬁ occurred.

Sludge production has increased enormously For example, in 1930
we disposed of 121,700 cubic )J(ards of sludge. as agarnst more than
three times this amount or 377,330 cubic yards in 194
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The hydraulic, solids and BO D. foverload go not tell the c? Eletﬁ
storé/ At times we, recelve slugs of a very eavy viscous black ol
which appears to orlqlnate In some ;t)art of a rubpér plant.  From 10

to30¢ b|c yards of this will reach the sewage pIant In 24 hours. It
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Fig. 2—Trend in solids loading at Akron, Ohio sewage treatment works.

cannot be handled on the grease beds so must be_ removed. from the
detritus tanks by hand. Furthermore, the raw Sewage will ch ange
without warning from a green to a black with an intermediate grayish
clay color. Atmtervals for as muc as three hours at a time, the raw

Bewa e C r]talns a flo 1uf Iclentl P/ rqolﬁien brown to be taken for the
est %oss e activated sludge obtaina
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Synthetic rubber crumbles have decreased in quantity but synthetic
fines, pin head size or slightl Iargner still reach the plant in varyrn%
quantities, After passrnﬁ through three sets of tanks, a 20-mes
screen and a.10-foot depth filter, a small percenta?e of these fines are
found intermittently in the plant effluent ForaPp oximately six weeks
we recejved a synthetic waste, apparently an unfinished product, which
acted [ike rubber cement or chéwing qum. It reached the filters and
would stick to the nozzles andto the’ Rands of the filfer bed attendant
|t created a very seriqus situation because of the possibilit r? dg g
the 14 acres of filter beds. Fortunately, the companies récognize
pro u}ct and removed rt

The introduction of carbon black in connection with a new process
for coIorrng synthetic rubber causes the raw sewage to apgear
ceedrn tic at trmes yet except for the psychological effect on the
pub rc wec nots ow_now the material affects our treatment process.

The odor of synthetic hydrgcarhons 15 observed rntermrttentl at the
sewer ?utlet some 6 to 8 miles from the manufacturrn nba ts but,
except for complaints from the operators, has caused no da ag
" chrty oh Cuyahoga Fall s treats a‘Bortron of Akron sewa?

e enheim rocess sea e slugs previous
entroneldgg It cann%t roduce t e e fuen xhrch It g desrqned
because of overload and abrupt changes In the sewage characteristics

urrnIgé;\dea y strike errog at the ru berpant asatrﬁfact%y effHent
was produce rss owed quite conclysively that both trickfing tilter
an actrvated sIudge rnstaIIatrons are affecte similarly by the present
IScharges o reclaim and (fynt etic wastes.

In conclusion, 1t should e stated that we, realize the eésentrahty of
rubber and must acceﬁt the overload pen rnd r%ra ual deve opments
and improvements in the factory recovery systems, Eventually, h
ever, more efficient local recovery systems must be installed or srzeable
ddrtrons to hoth Ahe Akron and Cuya h?ga Falls sewage treatment
plants must be made to handle these overloads.

Discussion

By Ben H. Barton
Operator, Sewage Treatment Works, Findlay, Ohio

This short patner IS a supnlement rather than a discussion of the
paper presented by Mr. Schaetzle. The data presented were procured
In antrcnaatron of freating rubber reclaimimg wastes in accordance with
an order of the State Départment of Healfh to the rubber companies.
This, order has not been complied with due to th e emand of local
unrchaI officials. that the wastes be modified at the man acturrn
plants before admittance to the city sewer system The onl ternatrv
of the rubber companies was to discharge their wastes t a drarnaqe
grtch and he Blanchard River until suitable Pretreatment devices could
e installed following removal of war restrictlons
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beet su?ar refmer?/, as well as the rupber manufacturing, processmgiNand
niclalm ng factories, a comprehensive. tu?y was made by the sewage
Pant erSonnel to ascertain the Individual Joadings and to proportion
he g |lutjonal values among the respective industries, Thus, the
resﬂ nsibjlity for the pollution of Blanchard River was shown to rest
with the industries and the city sewage treatment plant was relieved

f liability. . . .
° lla}?e (errsmn of rubber wastes was begun in 1939 and completed in
December, 1943, Evaluation of the wastes began in 1939 and continued
Into the current year. . The preliminary studies were Presented before
the. Northwestern Ohio Conference on Sewage Treatment at Carey
Ohl(%z on August 16, 1940, and are reported in the transcript of that
meeting.

Rubber Reclaiming W astes

Samples of the rubber reclaiming wastes were taken three times each
day; at daylight, at noon and_at sundown in order fo %et samples_as
nearly representative as possible without waorking in the dark. The
period ran from June to September, 1940, and the following data were
determined from weighted, composite samples:

Average Maximum
Total solids, p.p.m....... 49,280 173,820
Suspended solids, p.p.m. 15,550 11,340
5-Day B.0.D., p.p.m... 1,490 7,800

The discharge from the reclaiming plant carried all wastes including
processing, sanitar sewage and wash water, which subjected the
rubber waste to more or |ess dilution at various times. There were
few times that any dissolved oxygen was present in the Individual
samples and ng dissolved. oxygen was found in any composite sample
at an t|mF. Determination "of pH value was not possible because of
the lack of proper comparator discs. 1t Is assumed that the Akron
v?lves forﬁ)H are in the order of those attained at the Findlay reclaim
plants, The wastes are predominantly caustic.

It is our experience at the Findlay activated sludl_?e plant that the
treatment process .can become inured to a given pH value within a
limited ranﬁ;e, this ra%e cannot_varly fron alkaling to acid without
W)s,ettmgt e process. The upset is greater as the pH becomes lower,
while an’incre sm[ng is reflected in Nigh turbidity. ~As long as the pH
remains more or fess constant, no difficulty occurs, particularly if milk
wastes are responsible and are discovered early enough to make plant
adjustments, These adgustmen_ts include the” incredse of quickljme
application to_green garbage prior to grinding it into the sewage flow
and ref;|rculat| rf]of. econdary sludge to the wet wells for dilution and
neutralization of acidity. _ _

_Conversely, when séwage flows are tog highly alkaline, the amount of
quicklime added to the green garbage before grinding it into the sewage
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Is.reduced or omitted, It is obvrous that the alkallrnrt of sewage COF-
taining the various rubber manu acturrntg and reclaim ng wastes would
be be)(ond any expectation of successful treatment by the Findlay
actrva ed sludge plant, regardless of the amount of garbage that might
be av%lable for neutra ization,
oratories studies. proved that rubber reclaiming wastes can e
readily treated to a point where they can be safely dccepted for the
activated sludge process. The settledble solids fre uentlr ran as hrgh
as 450 ml. perliter and, wrthout exception, settled quite aprdl¥ The
supernatant Irqurd Was neutralrzed by passing exhalist ([rases from the
pl nt gas en rne th roug the IrcI]urd for about 30 minutes. However, .
hwas found”impossibl (? neutralize the unsetHed sample contarnrnq
the settleable solr s regaraless of the length of the period of treatmen
with exhaust gas.

E ffect of W astes on Blanchard River

Following the perjod of discharge of rubber reclarmrn% wastes |n
the summer “of 1940, determinations were made uPon samP s from the
Blanchard Rrver at stations apove and below the confluence of the
rainage drtc The dr(gh carried the wastes from be]et su?ar manu-
acture ol ref |n|n% rub er rec armrng durrn ge 10d rom
(%cto er to Decemb Incl u(?r la x sampe were taken
throughout the three months and the following results were obtained.

River Above River Below
Dissolved OXYQeN, P.P.M ccvvcvvvrsvsssssssssssrnens 15 6.1
D.0. SAUUFALION, 0 oo 58,0 53.6
- Day B.0.D., PP-M e 9.0 106.0
1] 1.64 7.68
To eliminate the effect of the su?ar refrnrng wastes, samples were
taken from_the djich durrn% (Octobe from the river above
and below its confluence with the ditch,
Drainage Ditch Data
Range Average
Total Solids, p. (5) .............................................. 1,428-2,266 1,915
Suspended SOTIAS, PP M s 210-1,066 612
Day B.0.D., P.PMuvinmnssrissssssssnne 275-2,000 124
p .......................................................................... 15- 179 ' 18
Average River Data (Concurrent With Above)
River Above River Below
TEMP., Covrrrrsrmnsrmsmssmmrsmssmsssssssssssssnes 136 148
DisSOIVEd OXYGEN, P.P-M e 5.4 2.1
B.0. SAHUFALION, U8 s 50.9 24.8
5-Day B.0.D. PuPMerrrssre 21 97
Total SOldS, P.p.M v 584 854

DH oo 76 77
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The routine summer survey of the sanitary character of the Blanch-
ard River as protection against possiple claims against the mupicipal
sewage treatment plant was madedurm[q July, 1942, During this time
the, river had received the treatment P ant effluent, rubber wastes, ol
refining wastes and the wastes from the overflow ﬁonds at the suqar
refining plant.  These ponds had received potato dehydration wastes
In the Spring and summer of 1944 and produced unholy ‘and widespread
odors to the point of pausea whep wingd directions were H%ht (or
Wron?). Results of 5-day B.0.D. determinations on Blanchard River
samples during July, 1944, follow:

Above Treatment Plant
Below Treatment Plant
Below Ditch Confluence
4 Miles Below Ditch........
8 Miles Below Ditch........
12 Miles Below Ditch........
Below OttAWE VIllA0E....cvcvvmsvesvessssssssssssssssssssssssssssssssssssssssnins

For purposes of evaluation it might be said that the Blanchard River
has a drainage basin of about 250°square miles above the city, about
100 square miles additional above the drainage ditch and that the
sewaﬁe effluent from the m(tjy of F_mdla%/ averages 225 mg.d.. The dr%
weatfer flow in the ditch, determined by a_sharp-crested weir, was 0,
m.g.d,, most of which orlglnated In thé oil refinery. The rubber re-
claiming Plan_t waste flow Ts less than 0.1 mgg and the sygar reflnm%

Plantdurn? Its campaign season adds from 2,0 to 3.0 m.g.d. ,Readlng
n excess of 5.0 m.g.0. Were made in the drainage ditch during rainy
$easons.

Synthetic Rubber W aste

There_was only one experiencewith the processmg ofsynthetic

rubber. That was the receipt atthesewage treatmen P_Iant of Wﬁsh
waters following the application_of a solvent to synthetic rupber that
had been shipped Into the local tire factories for use In manufacturing.
This extremely volatile waste resulted in a minor explosion caused bY a
light switch arc and which blew an operator some 30 feet through he
air. It was quickly and completely detoured to the much dbused
drainage ditch.

Open Discussion

. Mr. Schaetzle —Since the preparation of my paper, | have received
information that the Rubber Reserve Company 1s working on addi-
tional processes for the recovery of more of thé synthetic Wwastes. In
the early perjod of large scale Synthetic rubber manufacturing we re-
celved a considerable quantity of‘large solids with these wastes. Some
of these gartmles_ were as much as an inch in diameter. By the_exercise
of greater care in their manufacturing operations the synthetic plants
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have reduced the loss of these large solids but we still receive a large
quantltg/ of synthetic fines of pinhead size or smaller.

_ | have been questioned as to the effect of these wastes upon the
digestion of sludge. There apparently is no_interference from either
e o e Sty

Igest udge. F | udge will di U
ra?nd\y as sewagge sol|dus afone, %utgthe r_ubberg itself do%s not digest
angbour cetntﬁlfuged sludge samples contain a considerable quantity of
rubber particles.”. _

On F5ne occasion the. Guggenhmm process used at the Cua/ah%a
Falls plant was discontinued “and str_alght activation was used. We
found "both processes to he materially affected by the slugs of
rubber waste received. In the. op?ratl n of the fill" and draw set-
tling tanks used in some reclaim factories there are times when a
loss™ of heavy matei’lal occurs because the operator does not stoR
siphoning when all clear supernatant nas heen removed, We had a
admirable o;t) orfunity during a 5-da8/ strike at the rubber factories
to note how the Guggenhe|m rocess could operate without the rupber
wastes. It oPerate well and gave good re?ults durmg that period.

i Inhmy opt)hmton, thet SO|Id_|S_hI clrea eHls lgthgreatestt oncern_ in hz%ndt-
ing the Synthetic wastes. The low pH of these wastes are importan
aPs% Eut \Me are rather ?ortunate n Ft)hat the alialme wastes rPrgm the
reclaim plants bring about neutralization to an average pIT of 74,



By Robert M. Bolenius
Chemist, Sewage Treatment Works, Lancaster, Pa.

Prior to our entrance rnto the war, rigid industrial waste contiol
grograms were strrctg ad ered to_ by ‘industrial plants in Lancaster.
ince 1941, however, due to the exrgencres of war production and the
very large increase of relatjvely 1experienced industrial personnel
they have been unable to marntarn the effrcren%y of these waste control
programs. As a result, considerabl }/ greater perating difficulties are
encgunterfgl at he sewage reatmen wors1
Ince the sewage flow at the North sewage treatment works at
Lancaster_has increased 331" per cent, and peak_ flows considerably
above pesrgnerj capacity are encountered almost daily, The frequency
and volumé of in ustr il Waste discharges has likewise increased, the
greatest increase erng in the past year. Generally speaking, these
industrial waste discharges appear rn extremely high concentrations
of reIatrver short duratron srnce most of them “represent vat or tank
um1p|ngs The rerprencg of these discharges varies greatly.
roblem. in Lanc ster consists of freating sewage contarnrng
perigdic Iarg discharges of oxrdrzrng or dryrn? olls, mineral oils, an
casein paints. The oxidizing or drying oils fepresent those ojls, mainly
boiled Tinseed oil, used i fhe manufacture of linoleum and linoleurn
products. The mineral oils consist of cutting oils and  crank-case
drainings.. The casein paints are those used. for “backing-in” the felt
hase for linoleum and contain large quantities of very finely divided
Lslate flour, " or clay, hrgih In ironfiller,
The ?ewa e _treafment works re ervrn hhese wastes employs con-
ventionally designed activated_ slu ? the diffused air type, and
Lnecdlsudes separaté sludge digestion, storage tanks, and open air drying
The influx of frequent large quantities of oxidizing or dIy Ig 0ils has
definitely been deleterious to"sludge digestion and secondary, t eatment
Catch sdmples of raw sewage on this waste have shown as High as 1
Dpm. of total grease: all grease determinations in this paper ref re-
senting petroleim ether extractions from acidified samples,
reater portion of these, dryrng 0ils are rather easrly disposed of b Iy
otation and subsequent inciner tron recrab e %uantrtres howeve
also appear both rn t e primary. eff uet rn t rimary settled
sludge. " Primary effluent contarnrn% as rg as 0 (p m total grease
and raw sludge containing as high as 17.02 per cent on a dry basis have

Prttsburgeﬁerged H]Cto%g rﬁtor 4P'reaktast Ft;;rém Seventeenth Annual Meeting, F.SW A
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resulted. Floating oil in the primary tanks results in gummg semr
solid masses on the side walls of the tanks and on the scum and slu
removrng mechanisms.  These masses are unsightly and drffrcult of

Actrvated sIud e treatment has been adversel affected by the fre-
quent presence of these large quantities of 0|I hee iciency of aera-
tion Js redyced as witnessed b}/ the dro |n dissolved ox gen content
and In nrtrrfrcatron the quantity of app |e alr remarnrn reasona
constant at 0.6 cupic eetfper aI on of sewage The average D.O. |n
the aerators has dropped from p.m. in July, 1943 to LT p.p.m. in
July, 1944, with a lower suspen ed solrd contertt in 1944, “As'q result,
the nitrate content of the secondary effluent has dropped from 10 p.p.m.
In-July, 1943, to 2.0 p.p.m, in 1944, The activated sludge . apRears t0
take UR consrderable cI]uantrtres pf the oil—the mixed Irquor in aera
tors showing 7.59 [p cent tota qrease content on the dey solid hasis.

Ilis a gare tIy unloade sow% to the secondary éffluent, since,
even uling periods wh eri np recianle awtrtres of oil are enterrﬂg
In the raw s wage, an 0 y film persists on the secondary effluent, t
total grea?e being 4 [p

The oll a pears 0 retard sIudqe drgestron as shown by the volatile
solids reductl on of the drrpesteéf g 943 the averape volatile
reduc tion was 56.6 per cent and it dr e to 4719 per cent Tn August,

4, Lar%ﬁ uantrtres of scum appeared in the drges ers and on thg
stora?e tanks. The dr mﬂg time of the su? e was also effecAed a
versely, with the average dryl trme for Ju f9? being 32 days as
opposd to 48 days |n uly, l 4 the fotal fainfal durrng these two
perio sbern%pr ctrca K ?same

Ineral ve an effect srmrlar to that stated for the oxrdrzrn[g
or arying oils on digestion and secondary treatment. In primary trea
ment; however, re ter difficulty is encountered in removrng the, oatrn
oll and greater uantrtres app ar |n the grrmary effluent, Rartrcu arny
durrng eak flow erro s. The application of fine wood shavings and
even dried grass reatl facrlrtated Its removal.

The treatment of eriodic large quantities, of the case|n1parnt with
actrvatf(p sludge has produced 3 g mterestrng resu ts e casern
as wou be expecte very considerably increases the B.O
verg finely divided * slate flour” filler does not seftle ou to ftny con

dérab eextent |n prrmar treatment, thus imposing high solid” loads
on t]he acvated srr] r}f actrvate sudde removes this mat erraI
Wrt out drffrculty teslate our adding considera [yto edensrt
the sludge. Asa resut the slu ge Inde, represen nP the volum
er t0 ge occupied bg g t%dge solids fer sett hng for one- haIf
our,. arops ery consi erab y—ir uent}/ being In the” Jow thirties.
Wrthrn(plefrnrte Imits, small %uantrtr s, of this waste actuall heIpB the
activated slud ortron of the plant, since the casein preserit has been
|n|suftfrtc|ent n trty to show any decided 11I effects on the Lancaster
plant to date.
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Discussion

By L. D. M atter
Engineer, Pennsylvania Department of Health, Harrisburg, Pa.

The experiences reported by Mr. Bolenius have concerned the
effects of the discharge of certain’industrial wastes on sewage ti eatment
works. In most instances, the effects of such discharges have not been
exactéy beneficial. It is generally agreed that if thef_e wastes had been
excluded from the sewer System, or given proper preliminary tieatment
erorto their discharge into the sewer, the troubles reported would not
ave developed. It m|tght be well, therefore, to consider how and why
these obﬂecnonable wastes are present in the Lancaster sewage to harass
the tre% ment elant operators. : .

In Pennsylvania, control over the dlscharge_ of sewage into_stale
streams began in_1905, although it was not ufitil 1937 that the Legis-
lature madg possible control over industrial wastes, As a resylt, our
sewerage situation is much further advanced than the industrial waste
treatmént program, although considerable pr_o%ress_ has been made
since 1937, It71s true that prior to 1937 many industries have installed
and operated waste treatment works but the vast majorltg of industrial
plants continue to discharge their raw wastes into nearby streams or
public sewers, usuallg b}/ way of common dr_amage systems$ which carrly
sanitary sewage, Industrial ‘wastes, collecting and "condensing waters
and even roof water. No serious attempt was made to seP_ rate in-
dustrial wastes from the other wastes simply because at that time there
was no need for separation, . ,

When public sewers, which in Lancaster are of the combined type,
were made available to these industrial planﬁs, the common dramaﬁe
systems were usuaII%/ connected thereto” without apparently causing
much trouble except in the receiving stream. Buf after the twd
sewage treatment plants were constructed by the city, it was found that
certain wastes interfered with the successful operation of the plants.
This resulted in the exclusion of some plant wastes from the public
(sjeuvgterri%lanlgnttt;e installation of waste treatment works at several in-

Hower\)/er, one large industrial plant, which was served bY a single
drainage system, folnd it was impracticable to separate strictly n-
dustrial wastes from other wastes for treatment on the premises, so
there was installed, throughout the ,olant, small collecting pits or sepa-
rators near the sources of industrial wastes. The successtul ogeranon
of this arran?ement dePended uPon the frequency of the removal of the
collected contents for djsposal elsewhere. Unto Iunatel%, most of these
small separatars or holding tanks had a connection to the plant sewer,
usually in the fohm of an overflow(?l e, and in S?'tT of the smgere gfforts
on t egart of the management t0 prevent it An ls. occurred and com-
paratively large quantities of wastes entered the city sewer system.
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The drffrcultres at the North sewage treatment plant at Lancaster,
as described by Mr. Bolenius, were caused by circumstances similar
to th se uslboutme

lishment of new war industries and the conversion of
exrstrng pIants Into war industries In the Lancaster area has resulted -In
an Increase m the Buantrt y of mdustrral wastes reaching the sewa%e
treatment plants. urmg the, early days of the war, the deve o(Pme
and exRan jon of war Industries was carried out so quickl with
so muc secrecy that many connectrons were made to the pu |c SEWers
w ich, in ordrnar?/ times, would not have been permitted.  There were
few munrcrpa off crasm any. city who had the courage to protest against
the establishment of a war ingustry on the grounds, that trade wastes
from that industry mrght prejudrcrallr( affect the city’s sewage treat-
ment plant. 1t just wasn’t done, and the forgotten nan at thé sewage
treatment 8Iant had tQ “ take the rarSJ

Prior to_the war In Lancaster Rgnt crank case oil was collected
at regular intervals. from garages and service stations. Since Pearl
Harbor, this coIIectron service Nas ceased to operate and the effect Is
verYNnotrceaRe at th e(? etreatment ts

hat |st eoutloo ort future ? t the cessation of hostilities,
mam( so-called war In ustrres will cease to exist and their waste
P blems will be automatically eliminated. Converted plants will re
urn to the magutacture of Eeacetrme produ?ts tn % eIrmmatm the
wastes produced in war work. New materials will be manutactUred
#rc means that new trr]pes of w?stes can be expected. Municip al
|crals must be ever watchiul to exclude from sewer systems or requrre
sultable Pre iminary treatment of those wastes harmful to sewane
treatmen rocesses before such wastes are discharged ipto |
sewers umcr al sewage tr atment plants have a definite f nctron to
% rm but If ew are han |caglpe by the mtroductron of material
which prevent their successtul operation,"great harm can result.



By Harry W. Gehm
Technical Advisor, National Council for Stream, Improvement, Inc., New Yorlc City

There are few sewage treatment plants In this countr which are
required fo treat waste$ disch arge rom plants manufac unng p (p
B aper and Paperboard products. “The type of wastes which are réc |vd
pt ese ants consrsts of white water and blegch liguors, as the high
rengt o pulping liguors have excluded them from sewera?e systems
However, as the mills follow the present trend toward partra treatment
of the weaker wastes, more sewage works will probahly be called upon
to hangle these wastes than is at present the cage. Thrs IS partrcular
true of the djscharge from small paperboard mills using waste paper 45
raw material. This is because most such establishments are able to
treat the white water to a degree by_recovery processes that its strength
IS, comparaple to domestic sgwage, its volume can he reduced by re lse
of a cqnsiderable ?often to 75 per cent of teorrﬁrnal trruantrt of the
treated water, the fact that the treated effluentwr respond to the usual
treatment Hrocesses and the suitabjly of condenser an wash waters
for direct |scharge to streams, Hrg dggrees of treatment canpot be
achieved economically by the small Board “mill, hence the munjcipalit
already_operating a treatment plant is the logical recipient for suc
wastes if they respond to the sewage treatment process employed and if
capa%rty IS available
The character of partially treated hoard mill wastes is shown by the
following analysis

No. 1 No. 2 No. 3

gH ..................... s ————— 6.8 6.2 6.0
uspended solids, p.p.m 200 50 120
B.O.D., p.p.m 150 35 100

The suspended solids consist generally of short fibers, clay, ink,
and debris and the dissolved soljds of adhesives such as sodium Silicate

and %lue topether with wood residues, water impurities, and extraneous
orga IC matter

In regard to response to treatment, such wastes behave as follows :

Sedimentation.—On admixture wrth domestrc sewage and passage

throygh sewers and settling tanks the short f | ers tend to coagulate |n
the form of light floe whi erI settle in ad %uatel gsr ned tanks.
Removals In the range of 30 to 50 per cent can cted. " If floccula-
tion receges settlrn% greater removals thanto?e olitarne b%/ settlrn%
alone can be expected. ~ A considerable volume of mill waste in relatio

*
PlttsblE’rrge enﬁead lactr()) afprslg reakfast Forum, Seventeenth Annual Meeting F.S.W.A
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to the total flow can be handled without perceptible loss in settling effi-

clenc
yChemrcal Treatment.—The suspended matter contained in par-

traIIy treated hoard m|II waste responds well to_coagulants employed m
sewage treatment. A dense floe is formed which settles more ra idly
than sewage flocculated with _chemjcals,  Alum ap Pears to be ver%
adaptable Yor this purpose. The chemical dosage required for suc
wastes has been found to range from 200 to 10 pounds per million
%allons This is in the same Qosage range as that of domestic sewage
f average strength. Hence chemical treatment of mixtures of sewage
and such’waste should Brove at Ieast as satisfactory as treatment of the
sewage alone. terI erecaIIedt at the Laughlm rocess for sewage
treat ent once employed milled Pnerto ardfoe ormation and settImrTr

While no_conclus) ebenefrtwas de onstrated y the use of fiber in th
process, its application was gecidedly not detrrmental and some en%-
geers feel that its use would allow Shorter detention time n settlifig
evices,

3. Oxidatjon Treatment Processes. —Laboratory experiments have
demonstrated that the B,0.D. of suc Wastes could be reduced to the
same_degree as domestic sewage nX the activated sludge process.
B.0.D. curves on the waste aloné demonstrated that its oxidation pro-
ceeds at a rate similar to that of domestic sewage. There is, therefore,
no reason o belreve that mixtures of this waste and sewage cannof. he
tcrletate satisfactorily by the activated sludge process andby trrcklmg
Ilters

4. Chlorinatjon.—Where waste paper is used for board making
effluents generally contain bacteria m uantities similar to those found
In sewar{;e ot laboratory and Pant data are available which show
that b he ap Ircatron of chIorme 0 aresidual of 0.2 p.p.m., the B. Coli
count I% W}e to Jess than 1per cc.  Jhis Is the usual state epart
mento re urrement for sewage effluents. The chlorine emand
of such Wastesg era ¥|s in the range of strong domestic sewa%e
to 20 p. Admixiure of a considerable volume with domestic
segvga ederrltlan%tlsaeftthresghloren?redaetrpn%rhd Orcotceesslejg trseateg mthxwereessThe
| W 15 11k
Parent as much o? the ch?orme absorhgd t\%th@ waste )rs ta&en u ag)
he fiber which most grocesses remove. We can conclude, there ore
that efficient drsmfectr n of sewage-waste mixtures can be obtained with
norgtal |r|:u tpes Osar%’e difficulty. which ma be erienced by the sew-
age IDnt t0 w Ich a board mrnyrs connecte)é |s apt durmg tll cIeanu
errods i consrderab e qﬁrantrtg %u D ma be |s over as ort
eriod of time as accumulations for emac me are washed
nis c?ndrtron fan bemmrmrzed f0 a rat egree %co eratron onte
Partg the mil pers?nne In seem? at a mmrmu 1S wase
nto rams durm ceanm? Re iods.  The writer h een demon-
strations of such co-operation in which, the sewage pIant experienced
no particular trouble durmg cleanup periods.
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6.  Flows—Discharge of white water from board mills returning
75 per cent of the treated Waste for re-use runs between 2,000 and 5,000
r{; er ton of roduct (5) X cce tance of such effluents by sewag
reatment plan s should be pr drcated pon a degree of treatment at t
mill which will yield a waste of substantially”the same strengh
domestic sewage ‘and the adeq uac of the treatment plant to handle the
flow, marntarnrng properunrt oadings

Conclusions

Partially treated board mill wastes and other white waters can be
handled successtully by sewage treatment Pants artrcularlfy where
the volume of such waste is reduced substantial g 3/ re-Use 0 A)rocess
water.  Municipalities should OIgrve careful consideration to such possi-
bilities as both the industry and’the municipality in many cases stand to
gain by such co-operation.

Discussion

By Sol Seid
Supervising Engineer, Sewage Treatment Plant, New Brunswick, N. J.

The paper presented bg/ Dr. G-ehm on the “Effect of Paper Mill
Wastes on Sewa?e Treatm nt Plant Operation,” is of great interest in
that he gives a arrh{ complete prcture of the character and response
to treatment of the type of paper mill waste that sewage plants are
i eYto be called.u onto handle moye and mg ehrnt e futdre.

i interesting that In our city, which has a large number_ of
industries, one of the main industrial wastes IS the paper manufacturrn%
waste from a converting, mill which consists of White water. At n
time have we experienced any trouble handling this waste by chemical
freatment. However I mus admrt that twice™in the past séven and a
half years we have had P g%mg of our bar screens due to the cIeanrn%
oyt of stock chests, at the “mill tnon investigation and conference
with the industry involved, this difficulty has Deen eliminated. This
vrrr]ajs Sbtrought about mainly by the exercise of care on the part of the
Indu

Whe/re the capacrty of the sewage treatment plant is such that it
can hangle addrtrona loads of industrial wastes in addition to its
normal flow of domestic sewage, the method of mutual treatment works
to the advantage of both the  industry and the municipality. . This Is
artrculary the case where high. degrees of treatment arg involved,

dn ustrhes ha]ve shown Willingness to provide [narAraI treatment

Ind very nhigh_degrees of treatment an excessive burden

For examitle in the city of New Brunswick, we have some 90 in-
dustries, small and Iar%e and of these some 28 have wastes requiring
treatment.  If each and_every one of these wastes were treated indivi-
dually they would require a ‘tremendous capital and operating outlay
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and most substantial duglrcatron or repetition of supervrfron and
operation, When these wastes are combined they can be handled at the
municipal treatment plant. In order to overcome the additional costs
of treatmen; brought about by the Industrial waste, our municipality
after much investigation, passed an industrial waste or factory effluent
ordinance. This ordinance Is set up in such a manner that the amount
of money collected by the city offsets the money spent for industrial
vvaste fréatment.

n Sewage Works Journal, Volume 16, No. 4, for July, 1944, can be
found the comp]ete text of thrs industrial waste ordinance of the city
of New Brunswick. T is ordinance agpears aono with an_article by

ayor Chester W. Paulys on a resume of the over all prcture in qur city.
The basis of charge, which | feel is worthwhile repeating, is as follows:

Flow—$22.00 pe é]s
Chlorine Demand 00 per 100 Ib.
Solids-—$5.00 per ton.

Thelpaper mill waste recerved at oyr plang amounts to 356 OOOOgaI-
lons pe which 15 3.3 per cent of qur flow.  The solids loa
amounts to ‘ton of dry sor sada It IS interesting to note that th |s
ﬁapgr mill waste does not aBBrecr bly affect drﬁestron and a pearsé
andle very well on the vacuum filters. | mrg t state that the solids
from this Wagte in conjunctron Wrth sewa e, réact in regard to sludge
treatment and handlingin very much tes me manner as sewage solrs
It is very importa t that there e. complete co- operatron between
H usr an mun prpa |tK and the desire on the part of both to share
their bUrden equally. ~The industries should be more than wi Irng 0
share their part of all costs. Both munrcrrr])alrty and industry should
be erIrnd to spend time, money and research in Solving of the problem
of indus rra(! waste disposal, ~With tnrs sort of co- operatron we can
expect rapid advances in stream R
advances can not be made by any si
agencies is required.

ution abatement. T ese f‘
gle agency; co-operation of all the

Open Discussion

Charrman Siebert.—A short trme ago | visited ap %er mill |n Penn-
s%vanra from WhICh absolutel astes were d sc arged. 1t 1S a
all trssue mill which produces about 6.tons per day of ten- pound
pa per rom bleached and unbleached sulfite, used newsprint, le dg
leaf, and som scrag stogk The mill has zi small torag Sin
about 30 feet in djameter an 3feet deep and all water is tredted and
recrrculated In_a_short connected Iy
The m|II offrcrals state that their felts last longer than two competrng
wa ich disch a]oe large amounts.of wastes.” No disinfectants ar
use in the recirculated wastes. Possib hrgh temperatures have some-
thing to do with the sucgess of the méthod. The paper produced Is
sald to pass federal specifications.



EFFECTS OF INDUSTRIAL WASTES FROM_FISH
CANNERIES ONPI?AE\\I\/IVTASG*E TREATMENT

By W. T. Kxowlton
Consulting Engineer, Los Angeles, Calif.

Industrial wastes from fish canneries are a problem to that industry
and the adjacent communities. |n Los Angeles, California, these
wastes were for many years discharged into”the ocean waters near
the cannerigs. As this.disposal eventually proved very unsatjsfactory,
the canneries were obliged to divert such wastes for disposal into the
oce%ata more remotespomt. L .

e fish cannery wastes maY he divided into three parts, according
to Herbert C. Davis ( % First is the ocean water used for unloading,
fiuming, and carrying the fish from the hoats to the canneries. In L0S
Angelgs, this ocean water has an average volume of 2,000 8a|lons per
ton”of sardines received by the canneries, and contains 5,000 p.p.m. by
weight of organic solids in suspensjon and in solution.  The second
division is thé b|I(I;e water from the f|sh|n? boats, added to the cargo in
the hold when unfoading. = This bilge water amounts to about 400" gal-
lons per ton of fish unloaded, and may contain 10,000 p.p.m. of organic

solld% e i . -
The third division is the “ stick water,” or press liquors, remainin
fter the oil Pas been removed. Each t%n of ‘sardines Bro_ducei 1,00
s. of press liquor, or 133 gallons. ~As the average reduction plant In
the Los Angeles fish canneries may handle 10 tons of fish per hour, the
Press ||(Auo_rs from these canneries would he 300,000 gallons per day, and
hey contain 60,000 p.p.m. of solids. The total wastes from these can-
neries have a B.0.D. content e%uwalent to the sewage load of a com-
munity of several hundred thousand people.

The effect of fish cannery wastes on the sewage treatment plant
of the _C|t¥ of Los_AngeIes_ on Terminal Island is Caused by fish can-
neries in the Wilmington district. ~ The domestic sewage of Wilmington
and the fish wastes from these canneries are pumped to this sewage
treatment plant, which includes a clarification tank, pumping plant
digester decantmgi tanks, gas holder, sludPe beds, incinerator, and
?em |gr|si{g§%on buildings.  This plant was placed in operation in Sep-

The Wilmington canneries have received 150 tons of fish daily durlng
the_sardmg sea on, which is about one-sixth of the tonnage from th
entire Harbor district, _ _
The sewage entering the treatment plant for the first four or five
years averaged 3.5 m.g.d. in which the content of suspended solids was

. *Presented i rators’ Breakfast Forum nteenth Annual Meeting, F.S.W.A.
pitisblrghche, Do e eroygpyeaktast Forum, Seventeenth Annual Meeting, F.S
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425 gm and that of grease was 340 Rpm As the content of sys-
Pen e | sm sewage |n many Eastern plants_in thjs countw varies
rom 1 P 2), the’ influent t0 the Terminal Island plant
Shows the conten of susgended sohdf to average at least 80 per cent
above the averaqe of the Eastern plants and 30 per cent above the
highest content ot suspended SO#IdS in the list of Eastern plants.

Durm? the sardine season from November to March, inclusive, the
volume_ of fish waste_has exceeded the yearly average by 65 per. cent.
Accordmgl it Is estimated that the content of suspénded solids in the
influent to the plant during the sardine season may be 25 per cent over
the normal ?ontent of susi)en ded solids |n sewage ﬁnd 50 per cent over
such normal content dur gh peak condltlons t the Wilmington can-
neries. To permit oth er f|s canneries to dispose of their wastes into
this treatment R]Iant would so?n cause the influent tq the lant to have
twq or more times the normal content of suspended solids In sewage,
This condition mag he handled by the city, but at an increased cost of
mam%enance ﬁ Perah?

The normal content of grease in sewage varies from 50 to ZOOpB

but, In fish waste, the qrease content may vary from 1,000 to 30,000
P .m. or more. Such content will depend nth? manner of securin
he sample. of waste to be analyzed, and on the aboratort( method ¢
%theeteggnnt {itélon of the content of the grease or ether soluble matter i

In ag|mllar manner as that used t? t]ow hoYv the suspende sohds
content in the influent to the Terminal | andgan can be doubled. or
more, the ?rease content in this influent ma be doubled |n the S&rdlﬂ
season over that of the yearly average. To prevent such increasg in |
Influent will without question increase the cost of handhng the sityation
and may require the bypassing of the influent for some days while the
plant is’being renovated.

Assuming that the recovery of grease is desirable |t is believed that
this may he o tamgd more economically by a plant to treat the flsp
waste, rathey than by a sewage treatment plant. The d|sposal of IS
waste from fish canneries into’a sewa%e treatment plant snoula be per-
mitted only after Jh gontent In such waste of U V\)oended solids ‘and
grease has'been reduced to the amount in normal sewage
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Sewage Research

FILTE
[, Nitrification and Nitrifying Capacity of the Film *

By H. Heukelekian

Associate, Dept. Water and Sewage Research

. The subject of nitrification and nitrifying capacity of standard and
biofilters may be considered as a part of the biochemical characteristics
of the film found In these filters. " It Is generally accepted that the E)ro-
duction of nitrates in agrobic sewage “purificdtion systems I not so
much afyardstm_k of purification as 4 criterion of the hiochemical. con-
djgion of the active biological material.  The presence of nitrates in an
effluent constitutes proof'that: (1) the nitrifying arganisms are estah-
lished, (2) the system is aerobic, (3) contact tinte is"adequate, (4) am-
monia nitrogen 1S present In adequate quantities, Ammonia nitrogen
IS usually Pre_sent In sufficiently Iar%_e uantities in relation to carbon-
aceous materials, in normal domestic Sewage, and seldom becomes a
limiting factor in_nigrification. The successful establishment of nitri-
fying oOrganisms is dependent on adequate contact time (rate of ai)ph-
cation of sewage) and on the ﬁ_resence of oxygen supply. . In the effluent
from the biofilter and other 'ﬂh rate filters, no appréciable quantities
of nitrates, are produced, usua \y because of the Inadequacy of contact
time. [ is nof. known, however, whether nitrifying’ organisms are
present in such filters. _ _

By determining the pitrates in the effluents from the filters the actual
production of nitrates in situ can be shown. In contrast -with this, the
njtrlfy_lnq capacity can be defined as the potential capacity of the
biological material to ?roduce nitrates under_certain empifical and
standard conditions In the [aboratory. The nitrifying capacity Is In-
Flcatl\{e of the presence of nitrifyirig organisms n the original bio-
ogical material.

Method

The nitrifying capactiay of the film from the different levels of the
beds w?s d?_t rmined by taking,a volume of sludge c&ntammg one gram
of total solids and adding sufficient sewage to” make up one litér of

* Journal Series Paper of the New Jersey Agricultural Experiment Station, Dept. Water
& Sewage Research, Rutgers University, New Brunswick, New Jersey.
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mixture, The mixture was aerated for a period of twenty-four hours
and settled for ong hour. Nitrites and nitrates were détermined in
the clear liquor. The sewage sum)lled_ the ammonia for nitrification
and the necessary minerals for the nltrn‘y_mg_ organisms.  The_pro-
duction of nitrites"and nitrates is taken as an indication of the activity of
the nitrifying organisms present originally in the_ film. Undoubtédly
multiplication of these organisms took place during the twenty-four
hour areation period, but, if the number of nitrifying organisms in the
film was only of the order of that present in the sewage, twenty-four
hours” aeration would not have begn sufficient to_produce appreciable
amounts of nitrites and nitrates. Therefore, If significant amounts of
nitrites and nitrates are produced within this length of fime, it would
be indicative of theé)resenc%_and establishment o a_nl_trlfymg flora in
the film. ~ Furthermaore, the higher the quantities of nitrites and nitrates
Froduce,d, the 8reater ?enerall are the humbers of njtrifying orPanlsms
f conditions 0f aeration timé and aeration intensity, "as well" as the
quantity of sludge, are kept at a constant value.

Table 1.— P.p.m. Nitrites and Nitrates in the Effluentfrom the Secondary Clarifiers in the Biofilter
andlBtandard'Filter Plants

Biofilter Standard Filter

NOzN NOs-N NOzN NOs-N
0.15 0 0.15 10.0
0.25 0 0.30 8.0

— 0 — 8.0

— 0 - 6.0
0.20 0.8 0.15 5.0
0.50 0.6 0.20 6.0
0 0 0.30 8.0
0.3 0.3 0.20 * 100
0.4 0 0.08 12.0
0 0 0.003 8.0
2.0 16 0 10.0

— 40 — 9.0
0 0 0 6.4
0.5 2.4 0.1 12.0
0.2 04 — —
0.3 0.0 0.2 3.0
0.08 0.8 0.18 12.0
0.1 0 . .
0.04 0 0.14 8.0
01 0.8 _ _

T capaci
ular %?m sample%J ta pen #om the ﬁerent%eveﬁls ofe
the slud%e from the secondary clarifiers_ throughout the period of studg/d

nitrifyin was detglr ined s oytlin

b

ove on the reg-
t?w ¥ﬁters an gn
Simultaneously, nitrites and nitrates in the “filter effluents were al
determined.

itrites were determined by the alpha-napthalamine and sulfanilic
aci method an ndltrates By they p&]enolglhsulfoﬁic agld methog.



518 SEWAGE WORKS JOURNAL May, 1945

R esults

The nitrites and mtrates produced by the hiofilter and the standard
|terf? ?wen In Table |. "The quantities of njtrates and nitrites in
the e Iuen from the biofilter were on the whole |n3|%n|f|cant and_ vari-

On one or two_occasigns appreciable quantitieS of either nitrites
or nltrates were obtained, ~These occurred during the summer months.
In the previous papers of this series %1)I (22 it was shown that the fijm
accumulation was low and biochemical activity was high during .the
summer_months. During the first and second winters™of operation,
the nitrites and nitrates were low. |t appears that the temperature
affected nitritication in the same way as the other biochemical activities

of the fjlm
Fn the standflrd filter effluent, the nitrites were Iow but the nltrates
were consistent g varying 'from 3 to 0 12 p.p.m. during gear
eavera en|t ate ontent was somewhathlgher in the summerp riod
1%) than mtp mteré rpﬁ %
average results obtained for the eftjre year from the two filters
and the ratio of nitrates to nitrites were as follows :

NO2-N NO3-N Ratio

(p.p.-m.) (p.p.m.) NO3/NO2
Biofilter 0.31 0.73 2.3:1
Standard Filter................... 0.15 8.4 56.0 : 1

In the biofilter relatively larger quantmes of nitrites were found in
comparison with nitrates, |vmg a ratio of nitrates to pitrites of 2.3to L
In the standard filter the Aitritds were low in comparison with nitrates,
giving a ratio of 56.0 to 1

Table 11.— Nitrifying Capacity of the Biofilter Film

NO02+ NOj (p.p.m.)

Top |-ft. 2-ft. Etfl. Sludge

Jan. 6 0.2 0.2 3
Jan. 19 0.3 01 6
Feb. 3 15 1.0 0.3
Feb. 24 0.6 0.6 0.6

Mar. 18 7.7 1.5 0.5 0.2
April 7 2.9 1.0 0.8 0.4
April 28 5.6 4.6 3.0

May 19 5.0 1.9 1.2 2.7
June 10 12.0 2.8 6.2 4.6
July 21 4.7 8.0 6.0 3.8
Aug. 4 11.9 10.0 12.0 6.2
Aug. 18 25.0 21.5 20.5 5.8
Sept. 9 7.0 5.5 6.5 3.6
Oct. 13 32.5 18.7 17.5 10.0
Nov. 3 9.0 5.0 5.5 3.5

Dec. 1 14.0 11.0 3.8 6.6
Jan. 5. 4.3 3.9 3.5 0.5
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. The nitrifying. capacjty of the film from the different levels of the
biofilter 15 given~in Table II. The results are expressed as p.p.m. of
nitrites. plus nitrates produced In twenty-four hours by one gram of
dry_solids in the film. ~ The ,nltrlflymg caé)auty of the biofilter was low
durm% the first winter, This corresponds to “low nitrites and nitrates
recovered from the plant effluent. "Thereafter, Iarlge but fluctuatmq
quantities of nitrites and nitrates, were obtained from the materja
taken from the bed. During the winter of 1944, the nitrifying capacity

Table 111 —Nitrifying Capacity'of theJStandard Filter Film
NO2+N O 3{p.p.m.)
Top I-ft. 2-ft. 6-ft. ESI. Sludge

Jan. 6 .cceeeeenn... 3.6 16.1 - - -
Jan. 19.....cccceieen. 0.6 1.4 — — 0.1
Feb. 3. 2.9 5.0 — — 0.5
Feb. 24................. 6.2 4.3 4.4 1.8 1.6 .
Mar. 18............... 6.1 13.5 10.5 1.4 0.3
APTil 7o, 2.5 2.2 3.8 0.4 0.3
April 28 ..o 2.6 4.1 16.0 0.7 0.5
May 19...cccceeeen.... 12.5 11.0 16.0 5.5 5.5
June 10...ccceviennnn 10.0 1.0 2.5 2.6 1.9
July 21 4.4 6.5 6.5 1.0 2.0
Aug. 4. 9.0 9.2 8.0 4.0 1.8
Aug. 18........c........ 4.2 3.6 6.3 0.7 1.6
Sept. 9.iieiiiiienn. 16.5 5.5 9.5 1.3 1.5
Oct. 13...cciiiieennes 5.1 15.0 15.5 . 1.0 2.0
NOV. 3.ieiieenneee. 7.5 11.5 12.5 3.8 3.3
Dec. l.iiiiiiiiiinnnn. 4.2 8.7 9.7 2.3 1.0

did not revert to the level of the first winter. Yet the effluent from the
bed did not contain more nitrites and nitrates than during the first
winter. ‘The fhighest quantities in all levels were obtained” from the
August 18 and QOctober 13 samgles, when the bfi under_operating con-
ditigns was gro ucmg an _eftluent with practically no pitrates.

The average and Telative quantities of nitrites and nitrates for the
entire period were as follows:

NOz-N (p.p.m.) NOi-N (p.p.m.) Ratio NOINO2
5.6 3.4 0.6 :1
3.6 2.1 0.6 :1
4.0 2.3 0.6 :1
2.5 0.7 03:1

More nitrites and nitrates were produced from the material collected
from the top level than the lower levels and the least from the effluent
sludge. The one- and two-foot levels were nearly alike. There are
only“two exceptions to this, in the individual values where the material
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from either one- or two- foot levels produced somewhat higher nitrates
than{ he mqterral rom th et(H)

atively more nitrites tan nitrates, were produced when the frlm
Was Ferated The ratio ofgrtratef to nitrjtes Was o] fe -
terrasfrom the top, one- ana two-foot levels ang 0.3 ; 1fort efluent
sludge.  The average ratio ohtained from the plant effiuent was 2
Although the absoliite duantrtres of ejther nitrites or nitrates produced
were hrqher when the fr m was aerated under Iaboratory conditions than
in thrf] é) ant Fff uent, the ratig %f nitrate to nrthe wa? ower}

nItri grcaoacrt of ematerrasco ected from the standard
filter is shown in"Table 1.~ Generally the h |g hest quantities of nitrates
and nitrites were produced from filnt collectsd from the two-foot level
and not from t]he top, as in the biofilter. The Ieast antrtres werepro-
duced from the materials collected from the srx oot level and te
secondary clarifier sludge. The average andrelative quantities o
nitrites and nitrates produced from the materials collected from the
standard filter were as follows :

NO2N (p.p.m.) NOT-N (p.p.m.) Ratio NO3N/NO2N
LI o PP 2.8 3.3 1.2:1
B {oT o) PP PP 1.6 59 3.7 :1
2 oY o} PSPPI 1.2 8.1 6.7 : 1
[T (oY) R 0.7 13 1.8:1
Effluent sludge......ccoevenieneenenennnnns 0.8 0.7 09:1

The. material coIIected from the top, level produced relatively higher
quantities of nitrites than njtrates, rgrvrn% a narrower ratio. - At the
one- and two-foot Ievels the nitrites produceq decreased and the nitrates
Increased, |vrng wider ratros T e materials from the six-foot level
and the efffuent sjudg elpro yced decreasing quantities of both nitrites
and_nitrates but the nitrate decreased relatively more than the nitrites,
again giving narrower ratios.

D

The nitrifying capacities of the two frIters are oomPared in Figure 1
Nitrite progducing capacity of the biofilter was hrqhe than that™of the
standard filter, whereas the reverse was true for nitrate producing capa-
city. The nitrite and nrtrate pro ucrng CuP frtres in the biofiltér were

igher at the top level than at the lower two levels.  Nitrite roducrng
ca acity in the standard filter also decreased with depth but nitrate P
ducrng capacity increased with depth down to the two-foot level and hen
decreased af the six-foof level. "The total nrtrrf Ing capacrtg nrtrrte
Rl %nrtratﬁ) In the two filters was practicall e It was S0 ew hat

([] er at the top of the iofilter than at the ame evel in the standard
filter. In the two lower levels. it was hrgher In the standard filter than
in the biofilter. The nitrate-nitrite ratio was low at the different levels
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of the biofilter in comparison with_the standard filter. The njirate-
nitrite ratio was 0.6 as compared with 2.3 In the biofilter plant effluent, m
The ratig in the standard filter increased with depth to a value of 6.7 at
the two-foot depth and decreased again at the six-foot level.  The ratio
In tge plar]t effluent was 56. . . :
everal questions arise in_the proper evaluation and interpretation
of the abqve observations. The first question that must be answered
is: What is the significance of the values obtained to represent what i
called the mtnfw_ng_capacny_? It is a measure of the presence and
the activity of nitrifying organisms. If the nitrif |,n(|; organisms were
not Present in large numbers, it does not seem possiple that the appre-
mal%e amo#mts of nitrates and nitrites could have been gbtained with
24 hours of aeration. It is known that sewage requires 10 to 12 days

th w
N o N
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Fig. 1.—Comﬁ)aris,on of nitrite ang nitrat,efproducin capacities_of the film from
the different levels of the biofilter and” standard filter.

of aeration before nitrification hecomes established. . The results, there-
fore, show that wjth the exc ;f_non of the wortk m&;-m period, nifrityin
organisms_were firmly established in the biofilter,  The logical ex-
Planlanqn for the absence of nitrates in the pl?nt effluent seems. to be
he limited contact period. due to the high volumetric loading in the
shallow bed, or, to express it differently, die to the high rate of‘applica-
tion_per unit volume of st?ne._ _ S

The existence and multiplication of these organisms is assured aé
Io_nrg as they can oxidize a certain amount of ammonia to nitrite an
nitrate. 1t has been shown that limited amounts of the_products of
oxidization of these comr%ounds,_ namely, nitrites and nitrates, were
present in the effluent from the biofilter plant.

e {namm% nltrlflcat’]on caP,Tcn occurreq in the top two-foot
levels of hoth, filters. In the biofilters no samples were taken below
this level and in the standad filter a sample was taken from the, six-foot
level. It 1 dlffl%uﬂ,, thereLore, t0 s?t the zone of maximum nitrif mg
capacity on the basis of these results. 1t is evident that somewher
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b?tW.ee.n_the_two- and six-foot levels of thf standard filter the efficiency
of nitrification. decreased. ~ Since this tilter 1s underloaded, 1t is not
fuvvmsm? to'find the maximum zone in the UP er rather than In the
ower Pa t of the ped. The bjofilter, which In comparison with the
standard filter was heavily overloaded, gave pearly as hl?h a nltrlfylng
capacity in the tog two-toot levels as the Standard filter. . Tn other word
the heavy pollution in this zone resulting from the straining action and
the high'B.0.D. values of the film was not inimical to the eStablishment
of the" nitrifying flora, which on longer contact could produce large

0 4 8 12 16
DAYS

Pig. 2.— Deoxygenation characteristics of the effluent from the biofilter
and standard filter plants.

quantities of nitrites and nitrates. It has been shown (3) that in the
presence of adequate numbers of nitrifying organisms, nitrification is
not retarded by the oxidation of carboniaceous materials. It does not
seem, therefore, that the failuye of the nltr|f¥|ng organisms to produge
nitrites or nitrates in the biofilter is due to the effeCt of high rate bio-
82%%%a{ir%>éldatlon of carbonaceous materials, but rather fo the short

The deoxyﬁenan?n characteristics of the effluents from the biofilter
and standard filter plants presented in Figure 2 do not show an essential
difference_In the type of the curve except for the magnitude of the
values. The break’in the curve occurred on the fifth day’in the biofilter
effluent and on the eighth day in the standard filter effluent. The break
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in the curve is indicative of the second stage or nitrification and is_de-
pendent on the numbers of n|trn;]y1nr% organlsm? In the sample, The
early occurrence of the hreak corfirms the conclusion that in the bio-
filter the nltrlfy_lng organisms are well established, o
The Producno of Telatively higher amounts of nitrites in proportion
to nitrates, in the biofilter efffuent'and in the aeration of the film with
sewagefnomt_s,to the conclusion that organisms resP_onS| le for the first
_ stage. of nitrification, nitrite producers, are more firmly established in
15 the hiofilter than_the second _stage, the nitrate producers. When nitri-
fication is more firmly establishéd, as in the standard filter, the nitrate
0 nitrite ratio widens and the absolute quantities of nitrites become
ower than In the biofilter.  During 24 nours of aeration larger quanti-
ties of nitrates could have been ?roduced If the nitrate “proqucin
organisms were present in as great numbers as the nitrite producin
organisms. ) . . :

The outstanding feature of this phase of stud}/ is the demonstration
of the high nitrifying capacity and the existence of nitrifying flora in the
biofilter,”in the absénce of significant amounts of nitrites and nitrafes

in the effluent. [t indicates that as soon as copditions hecome favorable
the organisms are ready to produce substantial quantities of nitrites and
nitratés.  Meanwhilg, they abide their time and maintain themselves by
a limited amount of oxidation. The return of favorable conditions is
predicated on the lowering of the load applied to the filter and ncrease
In the temperature, The appreciably larger quantities of nitrites and
nitrates in the biofilter effluent durlnlg the summer months substantiate
this view. During the summer the foad (B.0.D. and suspended solids
applied) was lower, as has been shown in the previoys paP_ers (1), (2).

. The difference In nitrification between the standard filter and the
biofilter is therefore one of degree, as was found to be the case with the
other hiochemical characteristics of the film.

Summar y nd Conclusions

The nitrite and nitrate content of the efflugnt from the biofilter and

the standard filter plant were determined for a perjod of a year.

o Sl_multanegusley the mtrn}/mg capacity was determined bg aeraém the

ll mixture of the film and ew,ge,cont ining 1,000 p.p.m, of solids for a

24-nour period.  The test Indicates the” presence of the nitrifying
organisms. The results show that: o -

Ln gDeneraI nitrite and nitrate production in the bigfilter was small
and variable. During the summer when the load applied to the filter
was low and the temp@rature was high, on occasions, appreciable quanti-
ties_of nitrites and nld}r%_tes were ,Q_roduced. _ _ _

- 2. In the standard filter, nitrification was consistently high during
ﬁa the entire period of study. . o L

3 3. The nitrifying. organisms were well established in the biofilter as
I!g measured by the ability of the film to produce nitrites andnitrates upon

=
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aeration. The early onset of the second stage in the deoxygenation

curve arts this. view, : :

4, ‘W}_g%lg[hest nltrl?ymg capacity was found in the top two-foot level
of both filters. It supportS the view that the nltrlf%m? organisms are
not adversely affected by carbonaceous oxidation and that'they can at
least exjst In‘the stralnln? zone where the B.O,D. of the film is highest,

5. The ratio of nitrates to nifrites, both in the effluent and” in the
determination of n|tr|fy|n?_ capacnK of the film 1s narrower in the bio-
filter than in the standard Tilter. The first stage of nitrification, namely
nitrite productjon, appears to he more firmly established than the
second %tage, nitrate productiop, In the biofilter” =~

b, The~evidence presented in connection with nitrification and
nitrifying ca am(t]y in the biofilter supports the view that the difference
from the'standara filter is merely quantitative.  The organisms are well
established In the biofilter, but with the h|gh rates of application the
time of contact 15 not long enough for thém to produce appreciable
quantities of nitrites and nitrates,.
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The volume of sample usually taken in the analysis of sewages and
mdo}strtal effluents by standar? methods varies according to the nature
of the sample, but it’is generally. between and 100 ml, ~In an inyesti-
gatlon the ‘authors. are Underta mo nly 1 or 2 ml. of sample will be

vailable for individual determinations. ~ 1t therefore became pecessary

to adapt existing methods of analysis so as to apply_them to the exami-
natton of small vqumes without foss of accuracy. ~The determinations
Involved were mam those concerned with the bjological oxidation of
B a]e and include ammo Ia, mtrhte mtrate dissolve oxygen an
l0C emtca oxygen demand, phosphate and grease. The results o
the ana ytlcal |nvest| atlon showed that suitably modified micro-
methods “can be used t)sfactort Iy for the examinatiop of sewage.
These methods are described In this papey In the hope that they may
beorokf use to other investigators, and po sibly to those engaged in field
W

A mmonia Determina

For macro work the authors ordmanlti
tlllln% off the ammonia info an excess of N/14
the boiled distillate hot with N/140 N OH Int Presence of mixed md -
cator (industrial alcohol contammg r(t] methyl red an met I-
ene_blue Per litre), to a green end poiit. . When speed o or in |s
all-important, the 'volume of sample taken Is reduced so that when it Is
distilléd into ‘water and 50 ml. of distillate coIIected the ammoma con-
centration lies between 0.2 and 5.5 parts of N per mil lion, The distillate
Is nesslerized and the ammaonia read off dlrectl%b f|nd|n the Itoht
absorption in a Spekker Absorptiometer—an dbsorption ghotomeer
made by Adam Hilger, London

Distillation met ods were first used in Workln? out a micro method
the ammonia in the distillate being determined by fitration or nesslerjza-
tion. The methods were tried out with known amounts of ammonium
compounds and then with sewage.

use tttratton methods, dis-
Ohé-|2504and back-titrating

mmonia by Distillati without the Use of Ste

The ap garatus used, shown in thure Was made of pyrex glass
since. the  alkall released from ordtna lass caused maccurames In
titration. ta([oe of copdenser ysed 1S importanf.  The air con gnser
evolved gtves little trouble In sucking back or splashing over an
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little coollnq surface. Rubber connectigns must be kept af a minimum
due to the eqdency. of new bungs to liberate ammonia from the de-
composition of proteins ana nitrogenous compounds used as vulcanizers
and anti-oxidants. All ‘bungs were well boiled before use and the
apparatus steamed out before a determination.

Titration

Two ml. of NHtCI solution containing 10 p.p.m. N, Lor 2 drops borate
puffer pH 9.2 and 10 ml. water are distilled from the, flask over a small
flame into 1 ml. N/140 HS04and 2droBs mixed ingicator_contained in
a 30 ml. steamed out pyrex beaker. Distillation Is carried out at a

>0 12 34 5 67 INHS
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steady rate for 8 minutes with the tip_ of the delivery tube just sub-
merIged and for a further 2 minutes with the tip above the liquid.
micro burner wrth a fine adjustment on the as suppY is_essential to
avoid suc |r|rP The hot distillate s | medratey titrated with

140 to a green en Pornt using a L ml. microburette. This
burette was made from a length of thick wal ed capillary tubrng which
was found by mercury thread, calibration to be of unitgrm borg,  The
burette was Calibrated by weighing water and by standard acid-alkali
titration. _ A length" of 27.5 cm. corresponded to 1 ml. and Pave an
accuracy in titrations to within 0.75 per cent. Constructional” details
are givén in Figure 2

Nesslerization

The ammonia Wa? drstrl*ed as desFrrbeg ahove into ]ngl {\1140
H2504an atota volume 0 10 ml. collected. To the cooled solution
04m nesser rea entwasa ed and the ammonia concentration deter-
mrne In the eP Absorptiometer. AIIeIIrge comparator has, also
Deen used In ddrtron to the ordinary method 9f mak mr%; comparisons
In nessler (y)lrnderswrt s%andfrrd ammonia solutronf The first method
IS the best on account of the elimination of personal error.

A mmonia by Distillation with Ste

The procedure followed was the same. as before exce t that steam
alone was used to distil off the ammonia. From the point of view
of steadiness In distillation this method was the better one.
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_With known ammonia_ solutions the results obtained by distillation
with and without steam differed slightly (see Table 1). Differences of

Table 1.—Determination of Ammonia by a Micro Method With and Without Steam Distillation,
Compared with Results Obtained by Macro Analysis

(Results in p.p.m. N)

Ammonia Found by Micro Analysis, Using

Sample Amg&oMaacFrgund
A WS R pistifon
1. River water.....cco....... 203 201 19.9
2. River water................ 177 16.6 16.6
3. River water.....ooo....... 26.8 248 24.5
4. Filter effluent............. 33.6 34.2 36.7
5. Filter effluent............. 346 325 28.8

the same order were found whether the ammonia was determined. by
titration or nesslerization.  There was little to choose between titration
and. nesslerization except that the distillates required ,coqlmg before
adding nessler reagent.” It was concluded that ammania in Standard
solutions could be determined on 2 ml, portions to within abouyt 1 p.p.m.
N of the result found by macro analysis. ~ The accuracy was of the same
order when sewage was used (see Table 2).

Table 2.—comparison of Results of Ammonia Determinations
(Results in parts p.p.m. N)

M acrﬁrgﬁi\nnalysis M icr&sl-i\nnalysis Micrp, Analysis

Sample Titration Titration Nesslersﬁgagent

ri6.6 [i6.2 16.2

1. Ammonium chioride containing i 16.6 16.4 16.2
166 P-P-M. N 166 1 163 167
116.6 116.2 116.5

2. Polluted river water................. 225 21.6 24.0
3. Polluted river water.......c......... 24.8 25.0 225
4. Filter effluent......ccccceeeeeeeeeeeenn.. 34.6 32.9 33.9
5. Filter effluent.......covveeeeeeeeeen.n. 33.6 34.8 35.0
6. Activated sludge effluent. . ........ 36.4 37.2 35.0
1. Activated sludge effluent........... 36.1 36.7 35.5

Nitrate

The.macro method used b¥ the authors |? to reduce the mérat% to
ammonia In_boiling solution atter adaition of powdered Devarda allo
and magnesia, and 10 distil the ammonia into N/140 H2504as preyiousl
described, This determination 1s carried out on the residue left after
boiling off ammonia, o L

.The above method was tried.in the micro-distjllation agparatus
(Figure 3), using borate buffer instead of magnesia, for the reason
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that the nesslenzed solutions aIways gave hlgfh results when magnesia
was emp o% t i possiple thdt traces qf magnesia were carried
over into the dlst|llate causing a slight turbidity W|th nessler reat‘;ent
which would mctrease fhte absorption”of I|gh% by the solution and thus
Ive_an apparently greater ammonia concéntrafion.
! Th erep(P ctlon%fgnltrate and distillation of the ammonia formed was
carried out on standard nitrate solutions in the micro apparatus. The
values obtajned were too low to make the methad a useful one for
Breuse work. ~Different reducing agents were tried at different pH
alues. The best combination was Devarda alloy .in the presence of
sodium hydroxide, but this caLIJsed xcessive frothing on distillation:
horate or mae{;nesm were not altogether satisfacfory.” The defermina-
tions of nitrae were made both on the residue left after dlstllllng off
ammonia, and by the separate determination of ammonia and ammonia
plus nitrate ; similar results were obtained.

Table 3.—Determination of Nitrate Nitrogen by Titration
(Results in p.p.m. N)

icro. icro. Meth
Sample Q@@ﬁ?m Mh \g%ﬁgﬁ%ﬂ ?Jﬂ?rt'? aﬁﬁi

g eam Di&lﬁ ion
1. Polluted river water........... 119 12.0 11.6
2. Polluted river water........... 10.9 10.9 7.1
3. Polluted river water........... 10.3 9.7 9.0
4. Filter effluent.......c.oceveen.... 10.0 8.1 4.3
5. Filter effluent....cccococeuen..... 9.7 7.3 6.0

The results are given in Table 3 and lead tq the conclusion that
nitrate cannot always be determined accurately by the micro method
described

The E)henol disulphonic acid method for nitrate (1) was tried qp 2
ml. of standard nitrate solution confaining 10 p.p.m."N and on filter
effluents.  The results found a(IJreed with those obtained bﬁ Macro
determlnat|ons and were accurae to within 1 p.p.m, N, V|s a com-
Panson f the colo als reﬁ ace eéxsurement ?fh % Fdso[ﬁ
lon of t e colored solution. T e dlsa vantage of t enol dis
phonic acid method is Ifs sepsitivity to chlorid es above concentratlons
0f 30 p.p.m. chloride and nitrite in excess of 1 p.p.m. N.

A mmonia and Nitrate Determination by the Conway
M icro-Diffu n Techniqu

The micro-diffusion technigue for the determlnanon of ammoma and
other volatile substances has been fulh&descnbed bz onwa\(J .
apparatus used. 15 a pyrex glass cell known as a Conw Y nit, WhICh
consists of a dish, rather like a petri-dish, with a_smaller inner low-
walled dish fused to the bottom, making a separate inner compartment,
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A ground glass plate fits ou the ground edge of the outer dish. The
outer compartment contains the sample und®r test, the inper dish con-
tains an agent such as standard acid, which fixes the volatile substance
8.0, ?:mmonlzi, diffusing out of the sample when the unit is incubated
see Figur
( Amn%n?a RAeth_od.—Two ml. of sample and 2 drops of 20 per cent
aOH are placed in the outer compartments (borate buffer is unsuit-
ableg. One ml. of N/140 HZX04 and 2 drops of mixed indicator are
added to the inner chamber. The glass cover is smeared with vaseling
the cover is_placed on the outer dish and the unit incubated overnight
at 20°-27° C. The excess of N/140 HZS04s titrated cold in the inner
cell with N/140 NaOH, ke_epln%the tip of the microburette submerged
and gently rotating the unit by hand.

Fig. 4.— Conway Unit.

Nitrate Method —The method adogted was to place 2 ml, of sam{)le,
0.1 ﬁ Devarda alloy in agueous suspension and 2 drops NaOli solution
In the outer cell. and N/140 11504 1n the inner cell. " The covered unit
IS then incubated overnight at 20° C, and the ammonia liberated from
ammonjum salts and hy Teduction iutrate and nitrite 1s determingd

re of
RP/ back-titration of thg N/140 HX041n the Inner compartment with
/140 NaOH

As the results in Table 4 show, the agreement between the Conway
method and a reliable macro-method wa$ good and generally accurate
to within 1R.p.m. N. . _ _ .

The method described above, i.e., to determine the ammonia in one
cell, and the ammonia plus, oxidized nitrogen in another, was found to
be more ex'oedlent than using the same sample for the two determina-
tions.  Pro onged incybation” beyond 24 hours caused high nitrate re-
sults, owing t0 hydrolysis of ofganic nitrogenous compounds to am-

monia. .
_ Tﬁe Conwa% methoFl as described abqve was the one selected for the
micro determiration of ammonia, and nitrite plus nitrate.
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Nitrite.—The Spekker AbsorRtrometer was found to be suitable for
the determinatjon of nitrite by tne Griess-Jllosvay method (3) and the
napthol-naphtiionate method *(4), grovrded the concentration of nitrite
was not less than 1ppm N. "Below this concentration it Is necessary
to UPSﬁ the visual rlnet hod of comparr]rson imated sati
osphorus.—Inorganic phosphorus in sewa srmae sa rs-
factorrl by the mo?g enu (iure) method as d egcrrh rf ruog
freg he stannous chloride solution requrred as made U

There are several methods avarlable for the determination of total
Phosphorus rncludrn? organic p g orus. The authors have found
he following origina procedure to e the most convenient for sewage

Table 4. —Results of Comparisons Between a Macro Method and a Micro Method, Using Conway
Units, for the Determination of Ammonia and Oxidized Nitrogen

Results in p.p.m. N

Ammonia Oxidized Nitrogen
Sample
Macro 1 Micro 2 Macro 1 Micro 2
1. N H 4C1 containing 25 p.p.m. N ... 25.0 25.1
2. NaNO3containing 20 p.p.m. N. .. 20.0 20.3
3. NH Cl + NaNO3containing 16.6
p.p-m.N asammonia + 3.3p.p.m.
N as nitrate......ccoeeveviiiieininnanen. 16.5 16.6 3.3 3.4
4. Settled sewage.......ccevevvevieennnnen. 43.1 44.3 0 1.3
5. Settled sewage.......cocevueerenenennnns 51.1 49.5 0.5 0.4
6. Filter effluent..........cccoeiinininns. 31.2 33.4 7.7 7.5
7. Filter effluent.............c.oiiee. 31.5 30.2 9.0 9.3
8. Polluted river water.................. 21.6 23.2 10.3 11.9

1Macro method: NH3 Liquid + MgO distilled into N/140 11250 4.
Oxidized N: Residue + Devarda alloy distilled into N/140 H 50 4.

2Micro method: NH3 Liquid + NaOH incubated at 20° C. overnight and N H 3absorbed in
N/140 H S0 4.
NH3+ Oxidized N: Liquid + NaOH + Devarda alloy incubated at 20° C.
overnight and N H 3absorbed in N/140 H 250 4.

e by T motex Wbe Untl 1 TRuld backene - Hestnd &
contrnueg un¥r| the so%/tron 1S, Clear, henqcool th Tr uid is dil (I]d
a few drops of phenol plithalein added and standard alkall added untrl
the Ir uid'is just pink,~ The solution is mﬁde up to a known volume-
sed ar(r)g trh"e t?lre grsrlrlrfra Rh%togleectorrg rprett odrgr;errr]r(eeasouremoesnthrosrtg %
u Ich develops I U
addr |0B rgov bdic aXY g stanh)ous cWrg ide 15 matche P With Hhe
color obtained when sta ar phosphate so utrons are treate srmrarg/
Concentrations of phos orusPreatert an 0 g p.m. can e determinéd
IH 2 ml, sam?Ies using visual’ comparison. (Y the S IFer melr

the concentration must exceed 0.5 p.p.m. P if only 2 m sample s

available. ,
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Determination of Dissolved Oxygen and Biochemical Oxygen Demand

The use of sodium azide in the determination. of dissolved oxygen
by the Winkler method was adopted, for routine analysis in “this
Lahoratory after it had heen shown to_give results which were as
satisfactory as the Rideal-Stewart modification. The only occasion
when azide has failed to react with nitrite in acid solution”was when
the temperature of the Sﬁmple was 4° C. In working out a_micrg
method for determining the dissolved oxP/gen in, and “the B.Q.D. of
sewage, both the azide and Rideal-Stewart modifications were. investi-
ated.  Difficulties had to be overcome in the ioding tritatigns, in
Inding a suitable type of pottle apd. in the conditions of incubation,

|t Was found that the slight volatiljzation of iodine which takes place
from dilute solution is sufficient to affect the accuracy of results when

Table 5(a).— Effect of Exposing Different Areas of lodine Solution During Titration with Thiosulfate

Thiosulfate Required for
s e 2 ekt s
[ 0.545
S —————————— 0374
303 ———————— 0.512
BTL s s———————— 0.509
B.28 i ——————— 0.500

Table 5(b).—Loss of lodine on Exposure Before Titration

TS i
2 st 0.491
B o ———— 0473
L0 s ———————— 0.394
. 0.382
LB s s 0.364

2 ml, portions are titrated with N/240 thiosulfate. The extent of
volatilization depends u_E)on_the surface exposed and. upon the time of
exposure. ~ The micro titration of jodine is accurate if 1t is carried out
|mmed|ateI%/ in a parrow beaker, % to 1inch in diameter, using fr_eshIP/
diluted N/240 thiosulphate. For the standardization of the” thiosul-
phate, N/240 chrornate was found to be much more satisfactory than
standard iodate solution. Typical results are given in Table 5.

For the measurement of dissolved oxygen a special tyEe of hottle had
to be made, since improvised bottles such as small”Specimen tubes
closed with rubber bungs or microscope cover slips were unsuitable
for several reasons, such as the difficulty of excluding air, or_of getting
a good fit, etc. A suitable bottle is shown in F|%ur_e 5. The’ bottle
must have a narrow neck so that when the stopper is removed from
the filled bottle, the addition of one drop of reagent CﬁUSGS the bottle to
overflow when the stopper is inserted, The fottle has a capacity of
3t 4 ml and has a ground-in pointed stopper, which prevents” air
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being tragped One drop of each reagent, added from a fine capillar
tube,;” was sufficient to fix the dissolved ox gen There was no ad-
vantalge to be gained by usmg more concen ted rea%ents than those
required for the ordingry macro methods. = With the micro and macro
methods the addition of 0xalate in excess of that required to decompose
the erman?anate causes low dlssolved oxygen values.

gtermlnatlon of d,sso Ve gen Was gomé{)ared with %he
results obtained In 300 mi ter use aerated
2 hours, incubated'overnight at 21° C, and then siphoned into six micro

Fig 5.—Bottle used for determination of D.O. and B.O0.D. by micro methods.

and six 300 ml. bottles, which aIIowed dissolyed oxygen to be found in
tup Isate Il¥ ”%? tfr?etmc/)vm%vmheou? ?eltmmar oxidation:
MlcrooMethod 1'drop Mn8|2and ldyop alkaline iodide (1 drop

Macro metho Iml. MnCIZand 1 ml. alkaline iodide.
Rideal- Stewart modt |cat|on
ro method: er cent HXS04 and 1 drop KMn04
allowed to standf r20 Inutes: ldrog oxalate addeét or just
sufﬂmentto %ecolortze solutton then 1 rop MnCl2an 2dops
alkal me lodide

Macr% method: B Ahe standard Rroc dure.

the sodium azide modificatio

Mlcro method: 1 drop MnCl2and 1 ar palkalme azide

Macro met hod I'ml, MnCI2and 1 ml. alkaline azide contamm%
|od|de After am?tftcatton the solution Is gllowed to stand |
th esto%pere bottle for at least 5 minutes before titration.

In the m|cro ethod the bottles are resto pered a ter eac addition
of rea%ent and shaken several times. anganese hydrox eJ) .
Itat takes about 10 minutes to settle It IS decgmrbose W|t rop
50 fer shakm% % g? H to a small beaker
tltrated W|th N/240 thio uIP ate delivered from a microbyrette.
rom Table 51t is clear that the titration must be completed within one

mi
n%e results aredgtven in Table 6 and show that, with nitrite-free
water, the micro and”macro methods gave similar values by the Rideal-
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Stewart (bl) and azide (c) modifications. The Winkler method (a)
?ave slightly higher figures for dissolved oxygen. In the presence of
ess than 1p.R.m. N ag nitrite, the values qbtdined were in fair agree-
ment by all three methods, both o the micro and macro scale. ~The
determination of dissolved oxygen by the unmodified Winkler method
IS unreliable in the presence of Ajtrite’ in excess of 1 p.p.m. N.

. When the B.0.D. was, carried out in the micro bottles appllymg the
information already obtained, errors arqse which were eventually traced
to the leakage of ajr into the bottle during incubation and to the use of
new bottles.” Sealing the bottles with vaSeline or paraffin wax did not
eliminate this squrce of error owing to the fact that both these products
have an appremable demand for ox?{%e_n under the conditions of the
B.O.D. test. However, the error is efiminated by submerging the micro
bottles in water during incubation.

Table 6.— Dissolved Oxygen Determined by Different Methods in Absence and Presence of Nitrite
(Results in p.p.m.)

. Winkler Rideal-Stewart Azide
Nitrite NmPresent

P Macro 1 Micro 2 Macro 1 Micro 2 Macro 1 Micro 2
0 8.3 8.6 8.2 8.6 8.0 8.5
1 8.2 8.7 8.1 8.8 7.9 9.1
5 9.3 95 8.0 8.4 8.15 8.6
10 105 9.8 7.8 8.4 7.9 8.6

1300 ml. bottles used. 23.5 ml. bottles used.

. New bottles gave abnormal results. After autoclaving and immer-
sion_overnight in chromic acid, this source of error d|saPpeared.

The standard British temperature of incubation of 18.3° C. for 5
days was compared with incubation for 3 days at 27° C, using the
thiee methods outlined above. Results indicdted that the micrd de-
terminations in each case corresponded with the macro values. The
results_of incubation at the two temperatures were also in fair agree-
ment (Table 7%. |t 1s suggested that incubation for three days at 27° C.
might be worth using where the time factor Is important.

Table 7.—comparison of B.O.D. in 5 Days at 18.3° C. tvith 3 Days at 27° C.

B.0.D. (p.p.m)
Method of
Det% ning Sample 5Days at 18.3° C. 3 Days at 27° C.
Micro Macro Micro Macro
Winkler Effluent 1 6.5 5.5 10.2 8.5
Rideal-Stewart Effluent 2 17.5 9.5 22.7 21.5

Azide Effluent 3 9.5 13.4 10.3 10.0



Vol. 17, No. 3 MICRO-ANALYTICAL METHODS IN SEWAGE EXAMINATIONS 535

Table 8. Typical B.O.D. Results Obtained by Micro and Macro Methods—Azide Method Used
for D.O. Determinations

B.0O.D. (p.p.m)

Sample Micro Macro
Crude Sewage€...... . 257 250
Sedimentation tank effluent.........  _............ 237 190
Filter bed effluent........... ... 20 32
Filter bed effluent......... ... 8.7 8.5
Activated sludge effluent...............  _............ 8.1 9.2
Polluted river water............ocoeeee L 14.4 16.0

From the %eneral application of the micro method to the determina-
tion of the B.O.D. of sewage etc., it became evi ent that, provided no
coarse suspended matter | resent relrabe esu Its could be obtained
(Table 8)." Discrepancies are introduced Presence of suspended

olids, due to the difficulty of obtainin v drs ribution of the solids
|sn tﬂe small vorume of sar¥r (ie used 6 g f rﬁ

Table 9.—Errors Caused by Presence of Suspended Solids in Micro Determination of B.O.D.

Method o Coarsg, Suspended B.OD- (ppum)
r n
Determining ho. Sample 08K 3t ee ,
Micro Method' Macro Method
Azide ~Sewage Absent 304, 288, 285, 281, 285, 290
286
Azide Influent Present 84, 67, 47, 69, 59 40, 39

Grease |n Sewage Solids

. The routine method for grease determrnatron used in this laboratory
IS to evaporate the sewa eorsu eto ryness qn a water bath and dry
overni m In an oven ol]rg atter IS extract rfd for ?]hours
In a soxhlet with petro eum ether er extract Is filtered through
paper into a test tube usrn? entle suctrﬁn and evaporated to dryness
In a werghed dish. An alternative method Is to evaporate the ‘ether
extract to dryness, wergh extract the solid with ether anq decant the
settled extract, repeat t eextractron twice, dry and re-weigh.  The loss
mwerght is recorded as grease, This.d double extraction 15 used because
fine particles of sludge “may be carried over into the extract during

Si

phlohe r%rcro method described below was used foy 0.1 g. samples, but
it can he used for much smaller quantities if a microchemical balance
IS available. The 0.1 9 sample 1s extracted for 30 minutes in the
Ryrex apparatus shown In Figyre 6, using 10 ml. of petroleum ether and
eating’ so that the ether “siphons over four times every minute.
E lectrical heatrn% IS preferable, although with gas heatrng the’risk from
fire is slight if the art)parat%s IS artlg immersed in a large e%ker of
water.  After extraction, the ether 15 gecanted into a small beaker,
leaving behind any insoluble matter, and twice washed with 1m| por-
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tions of ether which are added to the beaker.  The ether is evaporated
off and drcljed gor 30 minutes at t"%ol"t C. t_TEe dried _behaléer containing the
rease and a dry, pyrex, micro filter stick are weighed,  The grease. Is
gxtracted w?th Xthg}/ and removed by fﬁtratlon f gou n the 1_‘|9ter stick
and washed several times with ethér, the washmﬂs eing filtered off
each time. The extract and w_ashlngs can be collected in a weighed
beaker and the grease determined Dy evaPoratlon to dryness. “The

method the authors use is to dry the grease-free beaker and filter stick,

Cai

Fig. 6.— Micro Soxhlet extractor.

wejgh and determine the grease by difference. The micro method ?IVGS
reliable results if comPared withi the macro method, but it should be
pointed out that the nature of the substances extracted from sewage or
sludge is not known, nor is it clear why different organic splvents extract
difterent amounts of “grease” from’the same sample of sludge.

Summar y

L Thea Plicability of certain methods of analysis to the examina-
tion of small volumes of ‘sewage has been examined. ~ The results are
described in detail.
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2. Distillation methods give satisfact ry results for the determina-
gog of ammonia but tend to"give unrelrab estimates of the nitrate con-

3. The Conway microdiffusion technique was found to be suitable for
the estimation of ‘ammonia and oxidized nitrogen in sewage liquids and
In solutions containing known amounts of ammonia and nitrate.

Several sources; of error whrc may cause maccurate results m
the migro determmatron of dissolved oxg(gen and roc nemical OXY
em nd been eliminated. A meth described whrch allows

1SS0 ve ﬁ/gen content to_be determined on 3to 4 ml. of liquia.

5 A micro d 1S described for the determination of grease in
small quantities of sewage solids.
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D iscussion?*

By W. D. Hatfield

Chairman, Committee on Standard Methods of Sewage Analysis, F.S.W.A.

The micro methods of analyses suggested by Messrs. Dawson and
Jenkins are not as revolutionary as théy might dppear and are, in fact,
rather simple modificatjons of standar rocedur s applied to smaller
samgles and mvolvmg the use of micro equipment and weaker standard
solutions,  This papér I mdrcatrve of the general interest manifested

c hemists Hs mrcro m%t 0ds, to aay

Water an sewage chemistry hgs actually aIwa’vs been mrcrg with
respect to, the quantities determined but, because of the great dilution,
the uantrtreg of sample, taken have been macro In size.

he standard procedures, usmg arger volumes, will give more_ ac-
cur te results,. and should be uSed wherever nossible.” The mrcr&
methods may find app lication however where it |% Fcessar y 10 wor
with samples of on g ml There ‘appears to be [ittle justification
for th det%rmmatr n of B,OD. on raw sewage samples b& the micro
rs)roce ure because of the mh rent samplmrg err rs Bearc on
ome nomogeneous solutions, however, such methogs ma e aqgvan-
tageous In that incubator capacity would be greatly mcreased



RELATION BETWEEN LOADING AND SUPER-
NATANT LIQUOR IN DIGESTION *

By W iltlem R udolfs and L ouis J. Pontenelli

Chief, Dept. Water and Sewage Research, New Jersey Agricultural Experiment Station and
Chief Operator, Rahway Valley Sewage Treatment Plant, Respectively

Raw. sewage sludge left standing_quiescently concentrates with
separation of Solids from the liquor. “The. rate of separation of liquor
Is affected by various factors, chief of which are: initial concentration
of sludge, time of standmg and tem erature of the materlal When
raw sewage solids are placed in.a %ester the same tactors are of
Importance, but, the matenal IS disturbed by gas ebullition, mechanical

mlxm J]d a dl#on of solids. .
_ and effective separation of I|(1uor in digesters is |mportant
in operatlon Insufficient separation of liquid affects Partmularly (1 ?
The effective capacity of the dlgester Since practica IY the sanie vol-
umes of materials must be withdrawn from separate s d% e. digestion
tanks as have been added, failure of liquor separatjon results in reduced
storage time for the sludge, hence poorer djgestion and less gas pro-
duction.  (2) Sludge concentration. © When the Tiguor does not Separate
properIP/ thé sludge remains thin and in effect becomes thinner than the
original fresh solids, because h part of the orglanlc matter is, destroyed.
(31) HandJing of sludge. Poor Separation of Tiquor results jn han mg
gervolumes of sIu ge than ant|0|pated freguently resultmg in mor
Bumﬁ]mg and g er Costs. Drying of digested s (I] Larger
olumes” af thin Slydge must be accommodated on the avaifable sludge
beds, Ieavmg insufficient time for dr |n% Since about half of the water
in the sludge drains out and the otifer half must evaporate, the thinner
the sludge,”the qreater the quantity of water to he eva orate there-
fore the Ion er the drylng time and the more trouble. When sludge is
ewatere %mechamca means the thlnner sludge produces a thlnner
cak e hence more work and % er costs.
{ is apparent, therefore, that the production of supernatant Ilquor
IS of prime importance in slud% digestion and, aside from difficulties
for the operator, may mean syccess or failure of the process.
Much has been said and written about the effect of the character of
Pernatant liquor on other units of the plant, such as trickling filters,
vated sludge aeration tanks, and. sand filters, but little specific in-
ormat|on is dvailable on the quant|ty of supernatant to be expected
under normal digestion conditions; arid still less usable information is

* Journal Series Paper, N. J. Agricultural Experiment Station, Dept. Water & Sewage
Research, Rutgers University, New Brunswick, New Jersey.
Presented at Seventeenth Annual Meeting, New York State Sewage Works Association,
New York City, January 19, 1945.
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on hand in regard to overloadeddrgesters To be sure, it is well known
that a drgester sometimes fails t roduce clear supernatant liquor,
It 15 also Well known that an%er 0a ed tank produces poorsu ernatant
Irquor or no liquor at all. ~The uestrons we wish to drscuss erefore
are (1) How much supernatant rquor can we ex ect under normal
aqestron con |t|0ns rn a Iven trmehw en the initial Csrbsolrds con en
tlon IS constant? ow much supernatant shoul ePro uce
8|ven digestion ti e with varying concentratrons of fresh solid s

added? (3) How important Is the effect of temperature on liquor S
ra}ron AE How hrah can we Ioad a drgesterpbe ore rnterfgrr vrPﬁt
erfective stpernatant production?

The results presented in this loer were obtained by laborator
exp errmentatron and from the operation records at three sewage trea-
mentg ants. _ Only a small part’ of the Iaboratory results are |nc|uded
Ther cords from the EIrzabeth Jornt MeetrngeIp ant were used to show
the sludge concentration and vo umes of supernatant | rquor wh rc can
be expected by storrn% fresh sor sprror to bargrnlg and t e effect of
temR rature on suger atantpro uction from raw slud g The records
of the Rahway Valley Joint Meeting two-stage digestion plant were
used fo show the varratron In quantities df liguor drawn with the var|
tion In loading of the digesters. No clajm'is made that the results
presented and he conclusrons reached hold for all. types of sludges and
%I tyﬂes of digestion P]I s under varyrn% conditrons, but we Felreve
that'the enera patterh will be the same and that the results will vary
only in detarl at other plants.

L aboratory E xperiments

Laboratory experrments Were made wrth fresh solids, ripe sludges
and dﬁ;estrng mixtures, Fresh solids and rrPe sludges collected” at
the Rafiway Joint Meetrng Iant were storeda dfferent temperatures
for var rng erjods of f e effect of Initia concentratron of
r\esh sqlids on the separatron of liquor after a Rerro of 96 hours IS
shown In Fig ure 1. 'The percentage of supernatant which can_be
expected decreases with increased concentrations of fresh solids.  The

2 4 6 a
°70 SLUDGE CONCENTRATION

— Effect of initial concentration of fresh solids and temperature
on supernatant liquor production.
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actual volume of liguor which can he withdrawn is much_ less with 6
per cent initial solids concentration than with a 4 per cent, initial solids
concentration. The effect of temperature is shown by the difference
Indicated by the two curves, The amount of supernatdnt is materially
less at. lowér temperatures for each given initial solids concentration.

2 4 6 8
°l> SLUDGE CONCENTRATION

Fig. 2—Effect of initial concentration of 11' e sludge anéj temperature on the
percentage supernatant |8uor produced.

The_effe%t of initial solids concentration and tem?erature on liquor
sle_paratlon rom ripe sludge is similar to the effects on fresh solids
(,|ﬁure 2). However, more liquor can be expected from ripe sIudge
With a given initial solids concentration and at varying temperatures
than from fresh solids. ~The results shown are for rdther short periods
of 72.and 96 hours. When more time Is allowed a greater separation of
liquor takes place.

0 8 16 24 32 A0
DAYS DIGESTION

Fig. 3—Liquor separation during digestion.
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The question arises whether or not liquor separanon var|es durlng
d%esnon This Is |IIustrated In Figure 3 as an exam le for pro ergl
ﬁ ges mq material. . The miXfures were stored An aty ei t

igh, to facilitate observation. ~Analyses made showe

the tollowing:
Total solids, begm ............................................................................ 1.3 per cent
Volatile matter.............. 67.0 per cent
Volat|le matter reduct|on 49.3 per cent
clwd SEPANALION, BNCL...ooor v 49.0 ﬁer cent
per gram vol. matter added

The curve for liquor separation shows a steep r|se durlng the flrst
days. when little as production took place. At the peak o %as -
ductlon considerable mmng occurred’ by the escape of 0as

and. the percentage liquid Baratlgn dev]reased Pe m|xm IS aso
Indicated by the crease In s gen ed solids in the liquor.  After gas
producnon decreased liquid separation increased again, remamm%
practicall con tant at 49 per cent for 3 number ?f days. eSél
show In enera a rapid separation of liquor, followed by a period of

50 58 66 72
DAYS DIGESTION

Fig. 4.—Effect of increasing load on liquor separation.
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decreased separation when the digestion_ rocesses were most active
and again_followed by an improvément in liquid separation, so that
about ‘half of the original sludge could be discarded as supernatant

liquor : :

.q \%lhen the amounts of fresh solids added to the ripe sludge are
increased, the segaraﬂon of |IﬂU0r Is impajred. This is illustrdted in
Figure 4, obtained from anotner series of experiments in which the
frésh solids were increased by 100 and 200 per cent on a volatile matter
hasis. It will be noted that"in the properly seeded mixture (A) the
lquor separation was rapid during the first few days, followed by a
decrease caused by gas disturbance, and again followed by a rapid
percentage increasé in separation, producing at the end of the experi-
ment 50 per cent su?ernatant. The ripe sIud|ge,|0aded with twice the
amount of fresh sofias (B) required. a longer time for digestion and
followed the general pattern of experiment A, but there were a numper
of days that no supernatant was present and the separation was |ess
complete at the end, amounting to about 41 per cent. When the load on
the nReslud e was trebled (CY a still longer digestion time was required
and the number_ of days durihg which no supernatant could he drawn
Increased materially. "It is cléar, therefore, that when the load on a
digester Is increased the chance of drawmg supernatant I|%1uor decreases
and the quantity will be less, because th& time allowed for separation

decreases.

Plant Results

Fresh Solids

The method of sludge disposal at the Elizabeth Valley Joint Meetmg
plant, New Jersey, consists of storage and concentration of the settle
raw sludge, which is_barged fo sea ‘at about two-week intervals. The
storage time for the fresh solids is, therefore, a maxjmum of two weeks
with an average detention of one week. The settled sludge is pumped
daily intq the Storage tanks and the separated liquor is decanted. The
fresh solids entering the stora%e tanks are fairly uniform in concentra-
tlgn and fogy between 5 and Per cent, The avera(rle dajly amounts
of fresh_solids pumped to the storage tank and the average dallg quanti-
ties of liquor drawn are presented in Table | for the yedrs 1939 to 1942

inclusive.  The yearly average percentage liquor dfawn varied from

Table 1 —Average Daily Quantities of Sludge Pumped and Liquid Drawn, Elizabeth (New Jersey)
Joint Meeting Sewage Treatment Plant

Year (Ga%%iagday) F{S«Z‘iﬁ?&ﬂ{?s (Ggﬁ?@g%iy) (Péi%t%t) Te%@éure

S moo® oW %8
1941 74,378 .64 31517 23 5

1947 91,620 580 30,713 434 &
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36.2 t0 434 per cent. Careful operation during 1943 increased the
percent %e liguor sr%htI}/ but with the facilities avartable no appre-
ciable Tutthey reduction in volume can eexr‘)ected lant opera
Jon results show that from 40 to 45 pe |rcento Irquorma?/nsep%raeaﬂ

uring certain perjods of the year, ligyor separatron | er
uher e it sal cppenteton it fon 20 Bt I

r lquor | IS hi

Fégtarnedgrn rglatrvel narrow vess%ls In he i%orator Depth anA
riction may play a role.

The laboratory ex errments showed that the_temperature of the
solid s affects the gerc ntage guor Separatjon._ The average monthly
results obtained for liquor dec ntation at the Eljzabeth Jomt Meetin
plant have been pIotted against the temperature of the sludge (Figure 5).

N 0
0
[ o
45 .
? >
_—
0 S'S e
,ls4o \
Z 0
H V/ 0 0
o 35 .
: s
D [
9

25

50 54 58 62 66 70 74
TEMPERATURE °F.

Fig. 5.— Effect of temperature on decanting fresh solids at the Elizabeth Valley Joint Meeting
plant (original solids concentration 5-6 per cent; monthly averages).

The general stafement that temperature affects liquor seParatron IS Sub-
stantrated by these resu 050r separation With s %rv tempera-
tures of 72 to 74° F. IS about 0 per cent greater than With sludge
temperatures at 52° to 53° F

Single Stage Digestion

ol P85 SOER ) S Ty
Randqe coﬁsrdaeragl more Qresh so?rds tha cou?r?sbe accommodated
order to make room for fresh soIr S a dition e quantities o so

called * Iriuor were drawn. . The volume o? (?ea ded and sub-
sequently the quantities of “liquor” drawn varred aterially throug
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the year (Figure 6). The total fresh solids added durin? the year and
the Tiquor drawn as well as the average solids contents of the materials
drawn were as follows:

Fresh solids added, cu. ft.......coooiiiiiiiiiiii 317,640
“Liquid” drawn, cu. ft.......... & e 180,100
Ripe sludge drawn, CU. Fl.. ..o 34,835
Percentage “liquid” draWn . ..ooeoeiiiii e 83
Total solids in liquid, per cent........cccveveviienens. 2.92
Vol. solids in liquid, per Cent......cccoiiiiiiiii e 60.0
Total solids in sludge drawn, per CeNt.......ccoeimieieiieiiiiieinieeenens 7.02
Vol. solids in sludge, per Cent... oo 54.6

The highest average monthly. loadings. amounted to 0.057 pound
dry solids per cubic foot of effective digeéstion capacity per day, while
the lowest average monthly loading dufing the year was 0.021" pound:

s o] N d s F
MONTHS

Pig. 6.—Relation between raw sludge added and “ liquor” drawn in overloaded tanks.

with the highest and lowest loadings the p_ercentagre solids in the liquor
amounted 0 4.4 and 1.9 per cent, respectively. The average monthly
minimum and maximum soljds concentrations in the “liquid” were
1.81 and 4.36(§)er cent, respectively.  In effect, the “ liquid” was nothing

but thin sludge. In general, the Iar_ger the quantities of “liquid”™ *
drawn, the higher the solids concentration. It is of interest to note that
the volatile solids_in the Jiquor a_vera%ed 60 per cent, mdmatmg rather
poor digestion. The relationship between "the percentage of liquid
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drawn and the rf)ercentage solrds concentratron is shown in Figure 7.
Durrng apart o the ear overload rn% of the tanks was so severe that
the iquor’ near the same solid concentratron as the fresh solids

Even w en th Ioadrn? was red uce rWWOt ird s liguor sepa
ratron was poor. It is evident that overloadi %has an eff ect on_liguor
separation even after the loading has heen re uced Qverloading re
uces the effectiveness of the procrﬁss In addition to | eavrn% o time for
lquor separation, which in turn a ects the subsequent ha rtrn of the
sludge. Instead ofdrscardrn? some 40 per cent or more of te lquor,
the Whole mass must be handfed by the Sludge-drying facilities.

Two-Stage Digestion

At the Rahway Valley Jornt Meetrn %)Iant New Jersey, the sludge

|sd ested In t 0 sta es. The two p esters are each 50 ee
JPameter an et deep, wrt?r an efe/ctrv% digestion capacity 0

JASONDIJ FMAMT
MONTHS

Pig. 7—Relation between pelraeunotagem i er(ioade%ratgqugnd percentage solids in the

5000 cu. ft. The digesters are operated at a temperajure of 82° to
84°F. During the last several years the uantities of fresh solids
coIIected have rncreased materrall . At th e ame trme the removal of
ﬁernatant iguor has become | creasrns%y more difficult. Theoretr
the volumes of supernatant liquor d Increase In direct pro-

Por jon to the Increase In quantities of fresh solrds added to the primary
anks. However, examrnatron of the records showed that the quantities
of surPernatant removal did not even remain constant with increased
loading, but actually decreased. PIottrn the average dajly volumes of
super atantquuor removals foreac mont over a period of 27 months
aeg(arnst the volumes o raw slud e ad e% (Figure ? the tendency ?f
ced su ernatant rriuorse par tronwrt Inc eased oadings Is clearly
Indicated. T e mont average total sq rds concentratron of the raw
sludge added to the primary dr%esters varied durrng this Perrod hetween
b8 and 8.2 per cent with agen ral avera eo 6 ercen and the vola-
tile matter of the total sor S etween per cent, with an
averaqe of rper cent. Possibly the oa rng on a volume basis was
partially or entr ely offset by the variations in volatile matter added and
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the actual loading on the d|gesters was not as jndicated by the volumes
of raw slud%e added. When the pounds of dr¥ volatile solids, addeq
daily (monthl averagest)) were plotted against the cubic feet of liquid
drawn, the refationship between loading and supernatant removal was
closer (Figure 9% than when the volumés of sludge additions were used
gs a basis.. It should be stated here that the practice- of o;f_era_tlon has
een to withdraw as much as possible of the supernatant liquid every
day to make room for fresh solids. During the period under discussion,
the averagﬂe suspended solids In the supernatant I|(iuor amounted {o
2,000 J).p. .. When no more supernatant liquor could be removed the
seconaary digesters were used as primary tanks. However, the results
during these "periods have not been included. When still more sludge
was receive” large storage basins were constructed to hold the sludge.
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Flg 8.— Supernatant liquor removal versus raw sludge added to primary digesters at the
Rahway Valley Joint Meeting plant (monthly averages).

. The ?ercentage liquid drawn varied from only 2 per cent at the
highest loadings to as much as 86 per cent at the lowest loadings.
Considering that in all calculations the monthly avera%es were Used,
there is ustally some carryover from a previous month in respect to
suPernatant liguor withdrawal. 1f a moving averaqe of the volatile
solids added ang sugernatant, liguor withdrawn was plotted, the results
would ?how still closer relationship between loading and supernatant
removal. .
The maximum percentage supernatant removal from fresh solids
allowed to stand for one week is from 40 to 45 per cent. Laboratory
experiments showed that with proper loading and several days quié-
scent standing after digestion had been completed, from 45 to 50 per
cent supernatant liquor'was formed. It would seem, therefore, that the
quantity of good supernatant to be expected should be from 40 to 50
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gerthceenta Vwrs dﬁcks [ather well with the. operation results obtained
In_order fo show the relatiopship hetween the loading. of a given
size digester, expressed in pounds v Iatr?e matter added dgarl forgeach
000 cubic feet feffectrvedr estron capacity, and the Vol ume as well as
‘f %enta e suEernatané g J) uced, the v\iafv Valley Pant
een alculate re shown mrq ical form |n ge ﬁ

0. Rea rn? rom these curves the optimum loa mg cafacrty o
1000 cubrc eet of primar rgestron apacity would ounds dry

vo latile matterln r month, gro ucing 50 per cent cIear supernatant
liquor. When the percentage of good supernatant is larger, the tanks

POUNDS VOL. SOLIDS ADDED

Fig. 9.—Relation between volatile so ids Irmd/rna eorfa drsg)esters and volumes of liquid removed

could. handle more fr sh solids. . To marntarn sdffrcrent ro?m for the
addition of tre? f s, the maximum loading allowed would be about
105 pounds volatile matter per 1,000 cubic feet of primary |gestron
f pacity Ber month,  This would pr?duce about 40 Ber cent sypernatant
iquor, ‘bUf when the percentage o su ernatant drawn 1s lower, the
frésh solids ddrt!]onsmust ?reduce rthe sludge c(?ncentratrgn will
ecrease wit H ent (t fles |r\ estrn rying.
Ex ressrnq maximum allowable loa n% terentr% B may $
that based on hese iesults each cubrc foot ofe ect H) an/ |gesté
carttac‘t y could handle a maximum of 0.1 pound of vola tso ds per da
tedrgestron tanks ke\B aitacons ant tem erature 0 g
Such a.dig strrfn capacrtg/ ould not allow further comﬁgctron and con-
centration”of sludge.  AS has beens own, compaction and concentration
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of sludge are greatly affected hy time. To groduce a thicker sludge,
more time or rather mfire,capa(ijt IS required. | we assume that the
average amount of volatile ‘soligs retained from domestic sewage I
about” 0.1 pound per Person a day, the minimum effective primary
digestion capac|t¥ for the production, of 40 per cent supernatant liquor
would be 1 cubic toot per capita, This does not take care of any sludge
from Industrial waste or when the domestic splids production IS higher.
dditional capacity 1s required for storage of sludge and concentratjon
of solids. It thicker sludge is required to reduce” the load on drying
facilities, the cagamt must still be larger, In case industrial wastes
are handled, which may interfere with the digestion processes or contain
guantmes %f settleable solids, the effective digestion capacity must again
e increased.

LBS. VOL. MATTER LOADING / 1000 CU FT DIGESTION CAPACITY

Fig. 10.— Relation of loading (pounds dry volatile matter) and liquid drawn for each 1,000
cubic feet of effective primary digestion capacity.

Since the amounts of supernatant Ilguor produced are directly re-
lated to the quantities of fresh solids addeq to the dlges_ters, the funda-
mental problem. is provision of either sufficient digéstion capacity  or
adequate facilities for final sludge disposal. This may be a question
of economics. . However, from an operation standpoint,”sufficient diges-
tion capacity is preferred.

Summar y and Conclus

The volumes of supernatant which could be obtained from stored
fresh solids, ri e,sludqe, and digestion mixtures were determined from
laboratory experiments. . The quantities of supernatant I|%uor pro-
duced from raw sludge, single and two-stage digestion were determined
from plant operation records. The following conclusions are drawn:

L Supernatant liquor production is affected by the initial concentra-
u|0?j of raw sludge, the time of storage and the temperature of the
sludge.
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Superpatant liguor production |sd|rectl related to the quantities
of freshps lids addgd 1topthe di esters In. gt her wor s, su%ernatant
Hﬂuor production Is a function 0f the loading of the es&ers
ction of 50 per cent supernatant Iguor may be consi Bttmum
O?ttmum loading of two-stag gesters agnears 1o be apout 0.1
pound, of dr voIattles |IdS per cu t of effective primary digestion
capa0|tyﬁer ag If the dig estlon tem erature |s malntalne at™82° to
e total d |gD stton capacn¥ rimary and secondaré/ required
would he about g IC ffet for eftective di est(!on and s AJ (e concen-
Hatlon When Industria aste IS present, JO ucing sluage, the total
|gest|on capacny must be further increas
Two-stage di estton tanks are considered to receive maximum
Ioadtng when abou er cent of the fresh solids volume added can
be qbtained as su ernat nt I|8uor
Higher loadings than 0.1 pound. dry volatile solids per day per
cubic foot of effective primary djgestion ca'namty result in decreased
suPernatant iquor Pro yction, while lower loadings produce a higher
pe centage suPerna ant liquor.

When tne loading I apBrommately twice the allowed maximum,
nocear su ernatant can pe obtained

ver e load |n so 56 ound drg solids or about0042 ound
V0 at|e30| er cu ic foof of effective gestton ca agtay per da
sm le stage digestion tanks maintained at 66° to 72° not pro uce
cear sy ernatant lquor.

The sus en ed solids in the supernatant liquor increase with
Ioadtngs h| ert a(M,he maximum allowah]e.

Ope ation qifficulties increase with greater than maximum
Ioa%tg

With higher than maximum loadings the final sludge disposal
facqmes are taxed.

igher than maximum loadings require either increased diges-
tion capaglty or greater facilities forgfslnalqslu(?ge dlsposa? :



Sewage Works Planning

TRENDS IN S(JEWAGE WORKS
REAT BRITAIN

By James H. Edmundson

President, Institute of Sewage Purification; General Manager, Sewage Department,
City of Sheffield, England

PRACTICE IN

| wish to thank the members of the Institute for the honor they have
conferred upon me in electing me to_the Presidential Chair for the
ensuing year. | am not unmindful of my distinguished predecessors
who, by their national and international reputations in_the sphere of
sewage purification, have added luster to the Institute.. They have also
giver unstinted service and filled the office with dignity, which [ shall
endEavor to follow. . : :

%rf slongje t|rtnhe tI ttﬁ)yed with the |1gea, and Ihgnusttconfest% that it vvtas
a wishful idea, that thé exigencies of war mj stpone the presenta-
tion of this address. Mygﬁrst reaction aftger fl? h%pe had F%/anlshed
was o peruse a numbef of the addresses presented by your Past
Presidents. The effect was very chilly; their surveys "had been
thorou%?. : :
| am a sewage works mana%er, responsible both for design and
operation of sewage works, and tor the past twenty _Years | have also
had the additional responsibility of the contractor, ™ This triple compi-
nation is an ideal arrangement for the local authority as they can easily
Blace the blame for an?/ defect that might develop. | mention this
ecause, it gives me a littfe wider range from which to draw m}/ remarks.

During’the full period of the war"we have been compelled to practice
austerity,"and the past twelve months have been the most severe of all,
The reasons are well known to everyone and the wonderful progress of
the allied cause has fully justified” the necessity. As a conséquence,
the proceedings of the “Institute have been ,con3|d_erabl¥ curtailed
particularly with regard to the visitation and inspection of works and

ants.

The activities of the Council and its committees, however, have been
fully maintained throughout the year, and many important items*
affecting the Institute, and also the welfare of the Individual member,
have been under consideration. In addition to items of a domestic
Issue, two important and represgntative committees have recently been
appointed; one to collaborate with the Water Pollution Research Board
on matters appertaining to research in connection with sewage puri-
fication, and the other to confer with the Agricultural ResearchCouncil

* Presidential Address given by Mr. Edmundson at Annual General Meeting, Institute .of
Sewage Purification, Birmingham, England, December 7, 1944.
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and discuss topics ?f interest in connectjon with the utilization of sew-
age sludge. | shall have occasion to_ refer to both these items later,

Many past addresses have contained complimentary references to
the Prowth and development of the Institute, particula I¥ In regard t0
quality rather than quantity, and | am in full agreement with all that
has been written, In this respect | should liké to refer to the high
stande of the Journal* which has been the subaect of appreciative
letters from qur American friends. [t is in great demand by all allied
gnd kindred institutions at home anF aproad and reflects great credit

oth to the contributors and the skill of the Editor,

The examination scheme continues to_ attract a steady flow of young
men_ of ?ood agdress nd education, which is an encouraging sign for
the futute weltare and progress of the Institute. . | o

It is pleasing to note from advertisements inviting applications for
vacant sewage works appointments that an increasing number of local
authorities are gwmg preference to corporate mémbership of the
Institute. | comimend this Rrocedure to ‘all local authoritigs when
appointing sewarqe works managers and assistants.  The modern sew-
age treatment plant is rather capricious and demands the attention of
the skilled technician if efficiency and economy, in operation and main-
tenance, are to be achieved. | _ .

In company with my five immediate predecessors, | take office while
the world'is Still convllsed in war, but 1 am a ittle more fortunate be-
cause the beginning of the end Is now_unmistakable. This has en-
coyraged all ‘organizations concerned with social services to produce
and perfect their Plans for postwar development and in this respect
the Institute is fully prepared. No one supposes for one moment that
all the idealistic sChemes proposed can he PUt into hand forthwith:
rather must the majority be looked upon as long termed policies to be
gradti(allwn*roduced ?ver a number of years. _ .
- I'know of no plan for reconstruction, however, which can be carried
into effect with as little disruption and cost as the proposals. contained
in the “Memarandum” prepared by the Institute. "When this point of
view is taken into account together with the benefits that would accrue
by its adoption, it Is worthy “of h|,?_h priority for consideration by the
authorities concerned. It is significant that kindred institutions and
societies, Interested in drainage or the prevention of rivers pollutign,
have issued recommendations which are in very close agreement with
those outlined in the “Memorandum. R

The squesnon to promote regional sewage authorities within well
defined watérsheds or drainage areas is not new. They have heen In
operation on the Gontinent for a number of years with outstanding suc-
cess. In certain influential quarters, and, in fact, in the minds of the
vast majority of the public, reg|onal|zat|on_ is viewed with_some sus-
picion. "It IS opportune, therefore, to mention that the significance of

* See This Journal, 17, 2, 393 (March, 1945) for procedure in subscribing to the Journal
of the Institute.
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the word as used in the “ Memorandum” bears no relatignship to the
Pres,ent da accei)_ted definition. The proposed regional _sewage au-
horities can be likened to existing joint sewage or main drainage
boards controlled by the local au[)hon |?s concerned.

the_Rresenttlme most. members of the Institute will be more cop-
cerned with postwar domestic problems rather than with national poli-

cies, among which can be mentioned :

1. The consideration and possible adoption of the Public Health
(Drain eofTrac*e Premises) Act of 1937, .
2. I'e effect of the proposed Housing Development and redistribu-
tion_of the population %pon sewage treatment plants, _

3. Repalr and overhaul of plant which has been unavoidably neg-
lected due to the urgency dp_1‘.war. . :

4. Extensions and additions to plant which were necessary prior to
the war, or have developed during the war.

The consideration and possible .adoption of the Public, Health
(Drainage of Trade Premises) Act will probably affect the majority of
sewage_ undertakmgs. The, Act has already béen freely criticized, as
far as it affects loca| authorities, by mang members and Visiting friends
of the_ Institute, and it is pot my_intention to repeat or amplify any of
the criticism on this gccasion. There appears. t0 be general agreement
that the provisions of the Act should he drastmally revised, but before
this can be anticipated, the concerted action of local authorities, through
their respective organizations, will be necessarly.

The acceptance™ of trade effluent under aq eement has been advo-
cated as an alternative to the adoption of the Act. Although such
Fgreements are subg}ect to the provisions of the Act, the_)( do Qive th?
ocal authority the opportunity of fixing permissible limits to harmfu
substances as'they present themselves, and in this respect the proposal
has definite appeal. On the other hand, any moral ‘support that the
Act_may possess is lost. o

The next item of topical interest is anmllarg/ to the greatest of all
Eroblems _fac,mgf the country—the lamentablé shortage of houses.

veryone is in Tull agreement that the proposed “Housing Develop-
ment” muyst take précedence over all other Postwar develo’g)ments,
and the effect It will'have upon sewage treatment must receive the same
urgent consideration. | . . _

. The development, in the majority of cases, will simply resolve itself
into rehousmqppart of the ex stlng population In the Same drainage
area and, condequently, the presen arranqements for sewage disposal
will not be affected, “In other instances, the new housm_? estates will
be planned as small satellite towns and many of these will extend into
rural dIStHCtS and Iresh _vvater_sh%ds._ L
. In such cases all services, including sewage purification, must kee,R
in step with the development. If treatment plants are to be readx l
time to serve the houses as completed, a high postwar priority for thei
construction will be necessary.

r
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. No one can say how Ionr{; the * Housrnq Development will con-
tinug before saturation point is reached buT, on t]h ssumption_that
it will extend over a number of years, there is much to be said in favor
of desrgnrng the sewage works in two or moye comRIete units. Wi Hh
this arrangement, ong” unit can be completed and ih operation whi
the second”unit 1s undey construction, and the cagrtal and maintenance
charges mourreo will increase In some reasonable proportion to the
ratedble value o the estates.

Sewage works designers, and those responsible for advrsrn? on
schemes of extensions and reconstruction, have a number of well Tried

rocesses at their disposal. _In addition, there are one or fwo new
rocesses and applications of an oIder rocess ripe for develo Ement
tthe gonclusron of the last world war, the activated sludge Ystem
an sludge digestion were in thejr infancy, and in the interval between
the two Wars many, tine examEIes of hoth processes have been con-
structed in various Works Inthi countr and roa here 15 no rea-
son to oubt that they will enjo uar| ostwar esr
probability,"greater at tr N WI aid to the u |zat|on
of methane for the pr? uc |ono Rower avrn reRar totegreat In-
crease m éh grrce of coa Aorrv\y of those wor s Incoypo-
ratrng lgestign, suffrcrent met |l 'be available to |oro uce
the total Power requirements of the sewage undertaking, particularly
If o |(Tm| lon gas engines are installed.

Of the_new”processes available tor development, the various appli-
cations of the percolating filter are the. most outstandrn The X all
aim at hrgh rate osrnp and |n the majorrt%/ of cases po uce fter
settlement, final effluensof good %ua Itrh e_percolating filter proc-
esses referred to are well nown t bers of the Institte and need
no elaboration on my part. They include:

1. High rate primary or “collpidal” filter.

2. D %ble trItPatron \yvrth perror?rc change in order of operation,
3. The enc losed filter, wrth forced aeration.

4. Recirculation or biofiltration.

5. Dilution with nitrated effluent prior to filtration.

At least two of the applications have emerged from the experimental
sta% wh |e the | ast mentroned rocess IS about to be tried out on full
P t scale lines.. As fay as experimental data can be relied ypon, all

he new applrcatlons will considerably increase the present day con-

ceplgono ercoa] P llter ca acrt

xrstrn Installatfons of p rco atrn filters ma benefit consider-
)h B/ in, orﬁora(trng one or ot er of the new devélopments and it i

gro ably in this |rect|on that some of the arfplrcatr ns will first re-
elve atentron Most of te[%rocesses are sti enga mH the athentron

of many workers throughout ecountry and | predict that much more

WI|| he heard ahout th)em In the future

that H {gelgﬁotr? ftoﬁoﬁnlrjeoehzttr 8fryS|F#3 gc?n dalssﬁ%sa(!s lrshgt\rﬁ ?tlnmd){ 3 %ﬁeééepd-
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ularlt% There are, however, some new processes which are being-
investigated and the results will be watched with %;reaA interest, par-
ticularly by those authorities who, having a restricted or congested
sewage works site, are forced to consider an intensified Rrocess,. The
same”applies to many northern towns, not forgetting those situated
on or adjacent to the Pennine Range, where” the Seasonal drying
weather 1S much shorter than in the South. It has been stressed on
previous occasions that a more intensified method of dewatering
sludqe, a method ynaffected by climatic cgnditigns, |s,h|gh|ty desirable
and 1 wish to_emphasize the importance of continued investigation and
expeHment?.tlon in IQIS di ectllon. ,

Tne application of crude sludge to land has been practiced by some
authorities over a number of years, but such final means of dispasal for
liquid digested sludge has not found similar fayor. Having regard to
the high manurial value of the liquid portion of the sludge, this"means
of disposal is worthy of consideration where sufficient land is available
on, oBadjace_ntto, the sewage works site. ,

The provision of a limited area of dr mg beds alqng with an area
of aPncuIturaIIy worked land appears to e an_attractivé combination;
the Tand to take the sludge during the poor drying months and the beds
to come into operation during the spring and summer when the land is
under cultivation. _

The utilization of sewage sludge for manurial purposes has attracted
the attention of high aqnc_ultural authorities during the war years, and
extensive experimental trials have been undertaken by the scientific
officers.of the Rothamsted Agricultural Experimental Station in col-
laboration with many membefs of the Institute. It is hoped that the
results of the trials will enable some competent authority to place a
market value on the various types of sewaPe sludge produced, both for
the guidance *of the farmer and of the local authofity. _

In addition to the material removed from drying beds and filter
presses, there are two or three s(§)eC|aI preparations which can be pro-
duced in most sewage works and the reluctance to do so, in some in-
stances, is S|mﬁ_ly a question, of econgmics and an uncertain market.
Compostm%, which is a case in point, has found favor durm% the war
period. The process seems to be particularly well suited to the vaga-
ries of the British climate, as it possesses an insatiable thirst for water.
|t appears to be generaIIY aq]r_ee_d that the minimum economic price for
straw-sludge comﬁost Is 15 shillings %$3.03)_per ton, exclusive of trans-
port. Altfough this may be within the limits of a wartime emergency,
IS It an economical propasition in peace time? _

. The preparation of a dry powdered fertilizer from activated sludge
is_another example, Admittedly, the process is rather *fickle” ang
will only respond when well conditioned Tiquid sludge is quided through
the plant with a velvet glove. Nevertheless, wher due regard is pald
to the high class fertilizer produced, the effort would be” well worth
while provided the return was commensurate with the expenditure.
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|f some encoura_gement could be given by the Government, either in_the
form of a subsidy or a guarantee_d_ market, partlcularlsy in the initial
stages of production, local authorities would readily respond.

uch valuable inpformation on the use of sewage Sludge as a manure
can be anticipated from the discussions now taking place between rep-
resentatives of the Institute and the Agriculturdl Research Councll,
Thc?y_apqear to be making a most comprenensive surveY of the sTbH_ect
and,"inall robab|I|t?/, many of us will be asked to supply data relating
to the various aspects of thieir deliberations. _ _

This seems to be an age of collaboration, and while the Continental
tyé)e IS not very popular-and the_npenalty awarded not very pleasant
\e welcome th tyge developed in this couptry with enthasiasm, It
IS, therefore, a great Ieasur? to ing to be afforded thﬁ opgor,tumty oJ
referrm% to two instances of collaboration between the Tnstitute “an
Important outside authorities.

The second case ref?fs to the joint conference, about to take_BIace
between the Water Pollution Research Board and representative of
the Institute, to discuss matters appertaining to research in connec-
tion with sewage purification. | do not wish to anticipate their dis-
cussions or conclusions and will consequently confine my few remarks
to research in ?eneral. _ _

The Institute can be éustly proud of the splendid efforts made by
some of its past and present members in the field of research and ex-
perimentation, and it 1s not too much to say that the present day mod-
ern sewage treatment plant is a_direct result of their work. Most of
the research, however, was confined to the initiation and subsequent
development of various processes, while the *reasons why” are still
obscure. It 1 felt that if the fundamentals were avaifable, much
greater progress could lt)e made, and_it is with pleasure that we_wel-
ome the co-operation of the Water Pollution Research Board. They
and other md,eRendent workers have already shqhty |ifted the veil in
connection with the mechanism of the percolating filter, which has
wettehd our a[%petlte for more, .

_The paramount importance of b|0|09,|cal research has been exem-

P|Ifled by the work of the Water Pollution Research Board, just re-
erred 10, and also by independent work emanating from the Leeds
University, but only fhe fringe of the subject has been touched upon
and mucli more remalnfs. to, bé salved. . .
Nor 1s pure scientific mveshga_tl_on all _that is required; one can
instance the urgent need for an efficient grit separator for the smaller
sized works s0as to abolish the collection of that most objectionable
matﬁqlal called d(?trltus. s :

e present aay trend of sewage purification requires much more
from the designer and manager than the prevention, of rivers pollu-
tion. The prevention of aeridl nuisance is almost as |mgortant, whilst
the aesthetic side of de5|rqn and maintenance cannot be overlooked,
Most of our older works [eave much to be desired in one or more of



556 SEWAGE WORKS JOURNAL May, 1945

these requirements, as pointed out by Mr. C. B. Townend in_ his con-
tribution to the Institute, entitled “ Democracy and Sewage Disposal” :

“Although ... . this Country led the world in sewage 0purification up to the last war,
thetref|sd nto question that today our works in general aré 30 to 40 years old and becoming
out-of-date. . . ."

We must not lose sight of the fact, however, that most things de-
velop from the simple fo the comPIex, from the plain and sométimes
u?ly to the pleasing and ‘elabqrate and, consequently, many of our
ofder works are bodnd to be either simple or plain, while & number
are both. The improved processes and methods of operation intro-
duced since the early days of sewage treatment, along with the devel-
opment of mechanical équipment, “show considerablé progress from
the S|m[%le to the complex. o

On the other hand, most of our modern works, including those of
recent reconstruction, show to a very marked degree that sewage treat-
ment plants can be made very. pleasing in design’ and subsequent main-
tenance. The modern plant’is a highly mechanized undertaking, pro-
viding, among other advantages, for the discharge of sludge”under
watef, which In many instances remains unseen Until all itS powers
to become offensive hiave been dissipated.

| do not feel gunty of exaggeration when | suggest that the expert
desagner, with the modern processes and plant at his disposal, _can
produce a sewage treatment plant which, in the hands of the skilled
mana?er, can generally be operated and maintained without offendmg
any of the senSes possessed by man. This has been the aim and tren
in sewage treatment for the past decade and will probably become the
standard practice in postwar design. It is, incidentally, a trend only
sIu%htIy In advance of public opinion which is now becoming conscious
of the amenities of the countryside. _

However perfect a sewaﬁe treatment plant becomes, the name will
always be with us, and will continug to have a psycholo%wal effect
uponthe fanciful, 1t is probably on this account that’one seldom hears
the subject mentioned at any publicly convened meeting, notwithstand-
Ing that sewage disposal, coupled with main drainage, returns one
of the best dividends in the country, When the annual national ex-
penditure for the combined service™is analyzed, the unit cost is only
slightly in excess of one penny per person per week. Surely this
achievement is worthy of much wider publicity, part_mularl_Y when the
benefits growded are’ compared with the unhygienic sanitary condi-
tions of 60 years ago. Apparently, the generdl public_is of the opin-
jon that the subLect, In which we find so much interest, is a very neces-
sary job of work, but one that should not be talked about.

his gives me mY cue to conclude this address by quoting a passage
from J, "C. Stobart’s work—"*The Glory_that was Gree¢e.” When
discussing the “Late Minoan” Penod of "Crete, which is placed in the
second millennium before Christ, Mr. Stobart states :
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“The glum,ber will find a paradise in Knossos. There are lavatories, sinks, sewers
and manholes.

After including a description "prepared by Professor Burrows of
the main and subsidiary sewers, he continues

“Let no cultivated reader despise these details, There is no truer sign of civilization
and. culture than good sanitation. ~ It goes with refined senses and orderly”habits. A good
drain implies as much as a beautiful statue. And lef it be rememberéd that the world
did not reach the Minoan standard of cleanliness again until the great English sanitary
movement of the late nineteenth century.

We are in gtt))od comp‘an%/éwith sculpture and all t

he other refined
arts that contributed to Glory that was Greece.



Industrial Wastes

INDUSTRIAL WASTE DISPOSAL*
By George Ev Symons, Ph.D.

Associate Editor, Water WorTcs Sf Sewerage, New YorTc, New YorTc

The sub#ect of industrial wfa te and its drsPosaI has, within the last
few years, reached the glace 0 %hest |mPor ance In the field of sanj-
tary enr{rrneerrnﬂ Aft [ many years of Ingifferent or complete lack
of attention, followed b ¥sowry awak enrn% Interest in this important
Problem it appears that in the postwar period the disposal of indus-
rraI Wwaste rs 0 he the Jeadin 9to IC,
This trend, acce erate pethaps by the war, has become evident in
many ways: [n the programs of various technical orqanrzatrons anq
soclIgties; in the requests of engineerin organrzatrons 0 be addressed
on the subgect in the report of the U.S.P'H.S, which makes an esti-
mate of the amount of copstruction of remedial works to treat indus-
trigl wastes; in industrial advertising calling attention to the appli-
cation of some product in industrial waste treatment: in the work of
vVarious stream control commissions in the United States and_in Can-
ada In the Work of the U.S.P.H.S. and the Ohio Stream Pollution
urveg In the cal mg of conferences on industrial waste-by uniyersi-
ties ¢ o erating with state departments of health; in the” continued
research pro rams and the establishment of new ones by trade asso-
ciations; and in articles appearing in the trade Aournal Yes, It I
evident that Industrial Waste Disposal 1s the problem of Today and
its solution is the ﬁrogram of Tomorrow,

A problem of the complexity, magnitude, and variety of industrial
waste disposal obviously cannot be presented in detail in apy single
paper.» One can .but hope to resent certain broad aspects of the stib-
Ject, and emphasize some glenera lities. not usually considered in papers
dealrng wrth sPecrfrc details of definite wastes and problems thereof,

Oné concept so frequently lost srnht of In discussions of Industrial
waste IS that drsgosal means “to ge rd of” and, as far as industrial

wastes_ are concerned, “disposal mean with or without treat-
ment; .in thrs aperthat defrnrtron WI|| e borne in mind.
Usin ditor’s prerogative, | have gathered for use here opin-

jons an statements from persons who have had rntrmate contact with
some phases of the problem.

w _HOW M uch nd From W hat?

With this mtroductron we may weII ask, whence come these wastes?
Obviously, if industry uses water’in its processes one may, with surety,

* Presented at Eleventh Annual Meeting, Canadian Institute on Sewage and Sanitation,
Toronto, November 2-3, 1944. 558
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exRect the water to pecome contaminated in the r(ices_s. It is this
fo_tammaAed w%ter that must rgcelve treatment or else impose a po-
ution load on the receiving hody of water. The tremendous quanti-

Table 1.— Industrial Water Requirements *

A—Water Requirements for Selected Chemical Industries
1L AmMmonia....cccoieieininianen.

Carbon dioxide...................

Caustic soda..........

Cellulose nitrate

Corn refining.......

GlyCerine. ..o

GUN POWAET ettt

L HYdroge N s

. Industrial alcohol. ... . 20,000 gal./ton grain

. Lactose....oeieiiiiiiiiiien vee. ....220,000 gal./ton lactose

Magnesium carbonate..........cooviiiiiiiiiiiiiiiiiiins e 39,000 gal./ton salt

Paper

a. De-inKing paper...coii i ... 38,000 gal./ton paper

b. Paper board.....coooiiiiiii .... 14,000 gal./ton paper board

C. Strawboard......coooiiiiiiiiiiii i e 26,000 gal./ton strawboard

14. Phosphoric acid....cooeiuiiiieiiiiiiii i = s . 7,500 gal./ton 35% acid

15. Soda ash 18,000 gal./ton 58% ash

16. Tanning 16,000 gal./ton hides

© P ND O AR

o
= o

B
w

'—Water Requirements for Selected Food Industries

O S ToY -y S Vo - P 2,600-3,200 gal./ton beets
20,000-25,000 gal./ton sugar
2. Canning

. ASPATAGUS . euenineneeeeenenaneeenanenaeaeaeaenenaeaenens 7,000 gal./100 cases No. 2 cans
b. Beans
(1) green 3,500 gal./100 cases No. 2 cans
(2) lima .... 25,000 gal.ZIOO cases No. 2 cans
(3) POrk and...coueenienieiiiiiiee e .... 3,500 gal./100 cases No. 2 cans
c. Corn— cream or Whole.........coeivuieieiiienannnn. 4,000 gal./IO0O cases No. 2 cans
e P BAS . uutitiiiiiiee e e e e e e et e e 3,000 gal./IOO cases No. 2 cans
€. SOUTKIaUL..ciei i, 300 gal./lI00 cases No. 2 cans
f. SPINACH . e 16,000 gal./I00 cases No. 2 cans
g. Tomatoes
(1) ProdUCES..ceeeeeeeeieiieeeeee e e e ee e e 7,000 gal./IO0 cases No. 2 cans
(2) WHOIE et 750 gal./100 cases No. 2 cans
3. Meat packing
a. SIAUGNTEr NOUSE ..cceieeeeeeieieieieiceae e aaaaas 2ooeee 16,000 gal./IOO hog unit
b. packing house... L e 55,000 gal./I00 hog unit
Ce POUIEIY ot ee e 220 gal./I00 lbs. live weight
4. Milk and milk products
a. receiving and bottling...................... 1. ... 450 gal./100 gal. milk
ST TR 4 =Y S 250 gal./I0O0 Ibs. butter
C. CRBESE..uiieiii e 200 gal./100 Ibs. cheese
5. Vegetable dehydration
A DTS e o, 1,870 gal./I00 Ibs. product
b. cabbage....coooumiiii i 750 gal.Z100 Ibs. product
e CAITOTS.cereeeeeeeeieeeeeeeeeeeeeee e e e eeeeens 1,580 gal./100 Ibs. product
d. POLATOES . euinein e 560-1,250 gal.ZI0O0O Ibs. product
e. rutabagas 1,520 gal./100 Ibs. product
f

sweet POtatoeS...cueuieineiniieiieeeieeeeaneans, 900 gal./I00 Ibs. product
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Table 1. —Industrial Water Requirements— Continued *
(7— Water Requirements for Selected Textile Industries

L Cotton
processmg ........................................................ 3,800 gal./100 Ibs. goods
, AYRING v 1.000-2,000 gal./I00 Ibs. goods

2 Llnen ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 10.000 gal./I00 lbs. goods

dISSO|VIn .......................................... 9,500 gal.Z100 Ibs. pulp
SU a-am onlum yarn .................................. 8,000 gal./I00 Ibs. yarn
C. VISCOSE YAM i, 10.000 gal./I00 lbs. yarn
4, \WOOI-SCOUFING. oo vvrvvvssvssrsssssssssssssssssssssne 2.000-15,000 gal./I00 Ibs. raw wool

D— Water Requirementsfor Miscellaneous Industries

1. Air Conditioning
2. Blast Furnac.,..

6,000-15,000 gal./person/season
4.000 gal./ton pig iron

3. Coal Carbonizin 3,500 gal./ton coal carbonized
4, C0a| WaShm ..... 125 gal./ton coal

5. Electric Plan% .......... 120,000 gal./ton coal burned

B Ol FIRIS...ovrroooeveesseeenessseennsssseeessesssseseee 18.000 gal./100 bbl. crude oil

1. Ol RETINEIY....ovoooevesesesess s vensesssssmssssesssssssns 77.000 gal./100 bbl. crude oil

8. ROCkWOO ......................... # ............................... 5.000 gal./ton rock wool

0, SEEEI PIANL, e ceornssssssssssssesssesesssessssssses 20,000-35,000 gal./ton steel

10. Suﬁ?ur Mmmg ...................................................... 3.000 gal./ton sulfur

* Compiled by Alex C. Burr, Director, No. Dakota Research Foundation

ties of water used in industrial Processes are shown in Table | Alex
. Burr, Director, North Dakota Research Foundation, compiled these
data (1) and about them he writes (2),

“The figures cited are not mathematical averages nor are they necessarily typical.
They do, however, represent the quantity requirements of operating plants. Require-
ments for a new plant of a given capacity will depend on design and water economy,
and may vary greatly from the figures given. It should be noted that these figures do not
include water for waste disposal.

“In many cases easily recognizable, a great portion of the water used will eventually
find its way into the waste. This is especially true for those industries in which the
steam and process water requirements are low.

“These figures have been obtained from a great variety of sources; some picked up
from incidental references in literature, some based on inspection of plants. In every
case the experience of at least three plants is involved and used in arriving at a figure.

“It goes without saying that these data should be used with caution. The main value
is in emphasizing the quantity of water required.”

Classification of W astes

These values do emphasize the quantity of water required. They
also emphasize the problem of waste dis osal Burr’s abulat|on
offers, in a way, a classification of wastes. William S. Wise ( ), Chief
Engineer of the Connecticut State Water Commission, I|k ewise has a
classification of sorts in his list of industrial wastes in that state.
From these two lists a broad classification of wastes has been made
and_is sh?wn in Table 11,

Even from this incomplete listing it is obvious that wastes contain-
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ing both or%anlc and inorganic comgounds outnumber those predomi-
nantly organic or inorganic In natur

Inorﬂamc Wastes re mre chemical or mechanical treatment or both
and will not respond to biological treatment, Orgamc wastes wil|
respond to bloloqtcal treatment~and may or may not require chemical
an mechantcal reatment as weII for complete purification. Mixed

wastes may a Fro ab g re(I]uwe both” mechanical and chemical
treatment élS Wel as Didlog |ca| treatment, with special attention to
var|ous and many steps.

E. F. EIdrldge %4) phas made a sllghtly different cIaSS|f|cat|on under
the headings Otrganic, Toxic and Inert; Generally, Eldridge’s toxic
wastes fall“Into the inorganic class, while his organic wastes embrace

Table 11.—Partial Classification of Industrial Wastes
Inorganic Organic Mixed

Metallurgical Vegetable Canning Textile

Brass and Copper Corn Products Dyeing

Iron and Steel Alcohol Production Coke and Gas Wastes

Plating Slaughter House Paper Board and Allied
Sulfur Dairy and Milk Laundry
Sand Washing Beet Sugar Tanning
Acid Manufacturing Citrus Fruit Canning Cutting Oils

Salts Brewery Dye Manufacturing
Alkalies Meat Packing Petroleum
Coal Mines Plastics
Rubber Reclaiming
Natural and Synthetic Rubber
Explosives
Vegetable Dehydration
Wool Scouring

most of those listed here as mixed, (Most notable exceptions are the
coke oven and gas wastes.)

E conomics of W aste Disposal

Historically, the fnost ccgnmon m(fans of waste djsposal has heen bPl
dilution, From ear est industrial evelopment utilizing water powe
It wa l]he natural means of disposin 1) Ht ust[)[/]swaste
While quantities o waste w re_small this method was satlsfactorY
and acceRtabIe As waste quantities mcreased WI'[ mdustrlal deve
opment the capaut of the streams to receive and purif tese Wastes
as overtaxed. eams ormerlgtesource of fish and available for
Pleasure became foue and an économic liability to the region. At
he same time losses from Industry became an economic factor to he
reckoned with.
rue, not all waste substances discharged are recoverable or have
any economic value. On the other hand.’ the economic loss_to somel
industries 1S evident, For examEI Dr.'C, S. Boruff (5), Technica
Director, Hiram Walker and Inc., ‘estimates that so elOOOOOO
tons per year of recoverable materials have a value of $30,000,000, and
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comments, “ From these figures one can obtain some idea of the eco-
nomic loss, in the past, of dlscharglng distillery residues to wastes.”

Dr. Harry Gfehm (6), Technical "Advisor,-~ National Council for
Stream |mprovement of the Pulp, Paper, and Paperboard Industries,
quotes the U. S. Dept, of Agriculture estimate of $45000,000 annually
as the ecogomlc loss of_the pulp, paper and alll(fd industries.

Richard D. Hoak (7), Senior Industrial Fellow, Mellon Institute,
has been working for three years on the problem of pickle liguor dis-
posal from the Steel industry and has estimated the loss of sulfuric
acid “ at 125,000 tons each year along with 500,000 tons of ferrous sul-
fate, if no recovery were practiced.” Hoak (73 has also stated that
before the mine sealm(%(g)ro?ram of apandoned bituminous mines it
was estimated that 2,700,000 Yons of sulfuric acid were discharged an-
nually into streams, obviously c_ausmq considerable economic damage,
He continues, “Actually, considerable ferrous sulfate is recovered
from pickle liquor, but if this compound were recovered from all of the
liquor produced there would be g surplus of perhaps twenty (20) times
the normal annual demand for ferrous sulfate.” _

In regard to the economic recovery aspect of this particular waste,
Hoak continues,

“Development of processes for recovery of by-products from it has not been notabl
successful because of the low value and limited markets for compounds readily prepare
from 1t. Treatment of pickle liquor has been a problem of economies rather than of
technology; a variety ot useful products can be derived from it but transportation,
operatln% costs, saturated markets, and other factors frequently make recovery processes
more Qs Ixthan wastmr%; the liquor. . o _ _ _

“The American Iron and Steel Institute maintains an industrial fellowship at Mellon
Institute for research on steel mill wastes, and a number of processes have been developed
which show promise. Until these processes can be studied on a pilot plant scale, how-
ever, their economic potentiality cannot be properI_Y evaluated. _

“Certain processes r_na¥ be employed which will reduce the cost of treatment if they
are operated on a sufficiently large scale, but it seems unlikely that any Jarocess will te
developed which will yield a Substantial net profit. “Companies which produce only a few
thousand gallons of waste liquor a week will probably find that time and/for limestone
treatment ‘will be the only practicable disposal expedient.”

This statement points deﬂmtelr to one important factor of the “ eco-
n(r)c%lﬁgtgf waste disposal,” namely, that of markets for recovered by-
P An extremely sane attitude on this matter has been expressed by
Maurice LeBosquet, Jr. Prmmgal Public Health Engineer, Sanjtary
En%meerln,g Division, Water and Sanitation Investigations of the
U. 5. Public Health Service. LeBosquet (9) writes,

“I believe that an erroneous impression is created through the use of the phrases
‘Economic loss from industrial wastes” and ‘Value of recoverable waste products.” Such
terms infer that industry, as a rule, 1s quite careless and accustomed to d|scharg|n|g ma-
terials of value into the Sewer. Such instances are the exception rather than the rule and
are usually found at the mdustr%/ that does not sample its own sewers. ,
“It IS true that there may be some value in the contents of industrial wastes, but, in
the t%plcal Industry, this value is somewhat less than the cost of recovery, It is my feel-
Ing that while there remain further possibilities along the line of developing by-praducts,
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industry must first conduct extensive studies leading toward development of recovery
processes and, in manY cases, must also develop the ‘markets to absorb the by-products
after they become available.

Many” industries now realize that they are confronted with an item of expense in
abating ‘pollution, even though part of this expense may come back through. the sale of
y-products. In the future | believe all industries will ‘come to this realization. In the
meantime let us not place too much stress on the ‘Value of recoverable waste products’
even though, during the war period, the prospect of recovering war-needed items from
Industrial Wastes is Inviting.”

Qne other factor must be considered in any evaluation of the, eco-
nomics of waste disposal. Thrs factor of economrc damage to recervmg
bodies of water cannot he evaluated, but judging from™the vehemen
Vojces of sPortsmen an conservatronrsts |t u t be an appreciable
value even In these days of war exPendrtures running into the billions,

While it is true that “economic loss from industrial wastes” creates
an erroneous impression, it is likewise true that mdustrres sometrmes
discharge waste to the economrc detrrment of themselves and therr
nerghbors We may cite the example of a city srt ated on ap inland
laké with several Iar e mdueres n one part oft red ed stream
formrng a harbor.  Some of the In ustrresdrscharge sizeab e amounts
of acidS with the result that at periods, of low strfeam flow the harbor
becomes quite acid, Ind ustrres usmg this water for cooling purposes
have Severe corrosron roblems.  So severe |s the corrosron thaf one
In usé% ?trmate rrosrét repla em nt of $50,000 g year is re-
urre hile anot er spends or lime_neutrafization durrn%

the summer months. This certamly |s a highlight ot economic los
from industrial waste disposal.

Pollution Abatement Programs

Two factors are paramount in_the consideration or development of
Bollutron abatement programs First, to strike an economic. balance
tween the extent of abdtement and the capacity of the receiving body
of water Sdecond to develop individual "abatément programs on a
re |ona or drainage basin hasis.
g As to who wrﬁgor should undertake the develv\}) ment of poIIutron
abatement programs the uestron nas een ans er generay
governmenta action, munrcrgﬂa state ﬁ\rovrncra onal,” and
ederal or Dominion departments, of health and” conse atron Of
recent years, however, mdustr has |tselfundertaken programst at are,
desrgn dto Iead t0 the solu jon of the problems. % notable ex
es are the A merrcan Iron and Stee Instrtute whrc for several
Years has been stud cym g th ergro lem o waste pickle liquor at _Mellon
strtute and the re ent or a |zat|on o a program for study of Paper
Wastes Iy ational Council for Stream Improvement,
thHs atter program has been set forth hy Dr Gehm (6) in a release
as follows:

“In attacking its waste problem, the pulp, paper and paperboard industry has ar-
rived at the stage where co-ordinated effort 1s imperative. Being one of the first indus-
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tries to appreciate the need for research, it has reached the position before many other
large Industries.  Never before has a waste problem been ap{)roached In 5o broad a man-
ner, e_1ndI in v\éorktmg out the procedure, the magnitude of the program has become in-
creasingly evident. , L o

, “B% ore anr large-scale laboratory gmjects can be initiated, the foIIow,mq informa-
tion must be collected”and assembled in” anstracted form for gmdm? the technical planning
and research groups. in determining methods leading to & satis

problems with"a minimum of duplicated effort:

1. Sanitary analysis of the drainage areas involved.

2. An investigation. of prior art.

3. Industry’s experience with treatment and recoveay Lprocesses. -

4. An assembly and analysis of the physical and chemical characteristics of the
wastes involved in the manufacture of“all grades of paper and paper board.

“In order that proper priorities may be asmPned, actual conditions of the various
plants in regard to Stream pollution must be evaluated. This and the collection of in-
dustry experience will be the function of regional committees, A_ctm? simultaneously,
they Will ‘determine their most ressmﬁ needs and what contribution fo the knowledge
of Waste treatment they can make to the industry as @ whole. In order that a balance
may be obtained, each grade of product manufactured in the region must he represented.
The committee memberS, working with_the chairman, will assemble the region’s problems
for submission by the chairman to the Technical Planning and Budget Committee meeting
together with the chairman of other regions, the Council’s staff, and” representatives of the
Mellohn Institute, to decide on the general course of the work to be assigned to the re-
search groups. o

“V\%henpresearch results haye reached the stage where the¥] are ready for application
by the industries, such data will be made available through the chairmén of the various
régional groups. Assistance in applying the knowledge™ obtained, will be rendered by
thé staff and such members of the research organizations as may be indicated.”

actory solution of the

Cost of Abatement Programs

. The cost of industrial waste treatment tg abate pollution in America
will not be_small. Research programs such as outlined above will re-
quire considerable exE)e,ndnures in themselves, , _

A survey of industrial waste pollution in any drainage basin by a
g_overnm_ental agency likewise s not inexpensive, cons_|der|n8 the neges-

ity for investigation of individual industries, collecting andl analyzing
tsrelllmples of various industrial waste and compiling data and information

ereon.

The most recent Iarge survey was that carried on in the Ohio River
Basin by the Qhio Stream Pollgtion Survey of the U. S. Public Health
Service from its Cincinnati office.  About’the extent and cost of this
survey LeBosquet (8) writes,

“The complete Ohio River Pollution S_urve}/ and report cost aboyt $600,000, of which
about half was devoted to Jaboratory studies of the streams and half was devoted to col-
lecting information on methods of sewage and industrial waste disposal and the prepara-
tion o1 the fina| report. o , , _ .

. “The problem’ of collecting information on industrial wastes, including the prepa-
ration of Industrial Waste Guides, required more time than the problem of sewage dis-
posal, so that possibly $200,000 was Spent on_the question of industrial wastes.” This
Is about $100, per industrial plant included. The industrial waste investigations, how-
ever, did not include sampling and gag|n$q1 studies, exceBt In perhaps 20 cases. A samp-
ling and Pagmg study. might “cost from $1,000 to $2,000 for ne industry, depending on
the”complexity of the' industry and the number of sewers involved.”
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Reallzm_? that even the jnvestigation of stream pollution will entail
the expenditure of appreciable sums of mone)(, one may well ask, what
Postw r future exists for industrial waste treatment? How large Is
he constru_ctlonrHob of remedial measures to abate pollytion? Three
sources, of infornation are available to give some idea of the financial
expenditure involved in a comprehensive waste stfotsa' program.

ublica

These are the National Resources Committee p lons “Water

Pollution in the United States™ (9), the report on “ Ohio River Pollu-
tiopal Con_l]r_o_l” %1% ang the * !\Fa?iona% Ineentory of Needs for Sani-
tation Facilities™ (11).

LeBosquet (8) writes,

“The estimate_for a comprehensive waste disposal Bro ram, first %wen in the Na-
tional Resources Committee publication, 15 betwegn $800,000,000 and $900,000,000, the
annual cost being $200,000,000 to $250,000,000. The estimate Is Intended to be complete
and to include dlsgosal' or treatment measures in industries not now_generally pra t|cm%
corrective measures. For example, in certain cases evaporation_is assumed, wherea
there are no_evaporating plants installed at the present time. The estimate does_not
include any item of cost for rearranging sewer gystems within industrial plants. This
In itself milght double the figure, asong instance has been recorded where ™ anindustry
spenft 3%_%0, 00 simply for rearranging Its sewer system inorder to installphenol  recdv-
ery facilities,

Y “The report on Ohio River pallution control . ., . presents an estimate for treatment
and other remedial measures for industrial wastes in the Basin, the total estimated cost
being 1$1_3,580,000 and the annual charges belngR$4,265,000. _ o

This estimate differs from the National Resources Committee estimate in that the
cost_figure rePresent_s what could be sPent foday, with present k_nowlgdge, towards cor-
recting and eliminating Industrial waste pollution. It does not include “an item of cost
for correcting pollution where known successtul methods are not now available. It does
not include any item of cost for industrial wastes which in our opinion could be dls?osed
of to best advantage in municipal treatment £Ian_ts. It does not include any item of cost
for rearranging sewer s¥stems prior to installation of treatment works. It I1s apparent
that any estimate of cost for industrial waste pollution abatement must be qualified with
a statement as to what costs are not included. _

- “The most recent estimate on industrial waste pollution abatement costs was pub-
lished in the Public Health Reports. | (M. LeB.) am familiar with the development of
the estimates presented, havm? been connected with their pr%)aratlon. _

“The estimate 15 based la gely on an expansion of the Ohio River Pollution Survey
detailed data to cover the country as a whole. Estimated costs of independent industrial
waste corrective measures total '$160,000,000, In addition, the increased costs of mu-
nicipal treatment works because of Industrial wastes contributed to municipal sewer
systems total $153,000,000, making the total cost of industrial waste disposal $313,000,000.

“As In the case of the Ohio River Pollution Survey. corrective measures are confined
to those which can be taken now with present kno_wledtqe and do not include corrective
measures which cannot be_taken until after extensive studies have been made in regard
to methods to be used. The estimate, again, does not include the cost of rearranging
sewer systems preliminary to installing tréatment works or other corrective measures,

“In view of the restricted nature of the estimate, It seems I|keIX that the $313,000,000
U. S. Public Health Service estimate and the $800,000,000 to $900,000,000 National Re-
sources Committee estimate are within reasonable agreement.”

. If one ma estlmeﬁeaﬂmllar er ca |tafexﬁ§nd|ture in Capada, then
it becomes obvioys that the construction of industrial pollution abate-
ment may run_for a period of years in the postwar period with
expenditures of 75 to 100 million dollars a year.



566 SEWAGE WORKS JOURNAL May, 1945

Specific W aste Problems

Cdna greneral survey of the broad prcture of industrial waste disposal,
It is, perhaps, g mistake to attempt a K mention of sRecrfrc wastes, to
the exolusr n'of others.  On the other hand, mention has aIready been
made of the extent of some specrfrc waste problems and it oes seem
wise to call attentron to the comPnexrtres of at least two Wastev{oro lems.
When one speaksq for exa le, of the paper and aste one
mrnrmrzeste roblem outo all reason The comPIexrty this waste
Pro lem, rea[v several different wastes, is evident from Table 111 as
urnished by Dr. Harry Gehm (6), Technical Advisor, National Councl
for Stream Improvement

Table 111.—Types of Waste f rom the Pulp and Paper Industry
Type of Waste Type of Treatment
Sulfite Waste Liquor By-products Manufacture:
Vanillin
Alcohol
Yeast
Others

Lagooning, Precipitation Processes, Road Binder
and Soil Stabilizer, etc.

Kraft Waste Liquor Evaporation and Burning

Soda Waste Liquor Evaporation and Burning

De-inking Waste Precipitation, Filtration and Lagooning Sludge

White Waters Precipitation, Flotation, Filtration, Centrifug-
ing, Screening, Re-use of Fiber

Semi-chemical Waste Liquors Barging, Lagooning, Recovery Processes in
Development

Bleach Liquors Precipitation, Lagooning

As another examxle of the complexrty of wastes one may crte the
cannrng rn dustr bout this seasonal "and r[1 v varied "in UStQ
Wt Ryan, { Industrial Waste Consultant of Rochester, N
writes:

“Wastes from vegetables and fruits are chiefly organic in natyre with small amounts
of dirt or mineral matter from the washing proCess.” The principal ve?etables canned
In most plants of New York State are tomatoes, corn, peas, beans, beets and cabbage.
The prrncrpal fruits are apples, pears, peaches and cherries.

During the past ten years many cannerres ave devoted more time to quick freezing
and specialties such as soups, potatoes, milk spa%1 hetti, pork and beans, and baby foods.
This practrce tends to keep the plants operating the year around.

Since the war a few plants have added dehydration and_have specialized on Rota
toes, soup stock, tomatoes, etc, It makes little difference what is ultimately done with the
r;rurt ordvegetable there Is always wash water, blanching water, and wash down wastes
0 consider

“Vegetable and fruit waste is_not poisonous. In most cases the waste has an acid
reaction and soon becomes putreseible. * Peas and corn wastes are most objectionable to
fish life due to drssolved orﬁ]anrc matter such as sugars, starches, etc. One-third of the
tomatoes as received leave lant as waste. Ped, corn and lima_bean ensilage juice
should never be allowed to enter a stream or sewage plant. Pea vineries should be located
in the counry away from the

Introduction of the lye Beel method (caustic soda plus hot water) for loosening
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the skins of potatoes, beets, carrots, etc., h%s mcrease?, the solids as well as the B.O.D.
of the wastes. It Is fortunate that this method of peeling has not been too popular.
“Vibrating or rotary screens are the first units to copsider in treatm% canning wastes.
Removal of waste from picking tables in Plants In the form of gar age reduces, the
B.0.D. of liquid waste. "Lagoons are mos poEuIar, after screening, for disposal of
waste. Sodium nitrate is an-aid in lagoons for keeping down odor ang reducing B.O.D.
g(l/gp oalggge sewage treatment plants accept cannery waste, while small plants are easily
“Flotation method for treating tomato waste has merit. Chemical treatment is not
popular in New York State. Contact or Dunbar filters followed by riffles are used by

many,

Y‘Trickling filters require too long to become active for short season. Odors are a
E_roblem but hothing compared to réduction of oxygen in streams with resultant fish
Ill. * Excess dosage"of lime is not desirable, due to effect on stream life and fish life.”

Xot only are canning wastes. seasonal and varied, but as Ryan con-
cludes, “EVery carJ,nlng plant is an individual problem and must be
studied separdtely.

R ecoveby of By-pboducts

. As pojinted out by LeBosquet, recovery of saleable hy-products from
industrial waste s riot the simple answer’to_the economics of industrial
waste treatment. Not every waste contains a recoverable material
that has a potential market ‘sufficient even to pay a part of the waste
treatment and recovery costs. _

On the oth?r hand,” some industries do waste or have wasted valu-
abl_et recoverable products. For example, about canning wastes, Ryan
writes,

“Apple waste has the greatest possibility for recovery of by-products in the North.
Pea vines and pods can be” dehydrated and_ground for feed admixtures, or fed as dry
hay. Tomato seeds are recovered in New Jérsey and clean tomato and beet waste can
be"dried and used as an admixture 1n dog food. In,?eneral, however, recovery of other
vegetable or fruit waste as saleable by-products has little to offer.”

An outstanding example of recoverable wastes has been in the corn
Products industry; with the recovery of cattle food and other materials
rom starch w?sfe. Still another” example with a h|ﬁ_h| dramatic
story 1S that of the distillery waste problem, about whichi Dr. C. S.
Boruff (5) writes:

“In pre-prohibition and early post-repeal days distillery residues were a waste dis-
posal problem. This is no longer trug; the probfem is now one of recovery of valuahle
materials rather than disposal 0f a nuisance.  Just eror to the war, recovery was at the
rate of about 300,000 tons per year. This year there will be about 500,000 tons re-
covered, and equipment now in the process of being Installed will lead to a recovery of
%000 000 tons a year. This million"tons will have a normal peace time value of some
30,000,000, From these figures you can get some idea of the economic loss, In the past,
of d|‘§ghar |n? distiller remdves 0 waste.. .

. "Somé plants recover only the material retained on screens. Others recover whole
stlllag,e by screenm? and evaparating the screeneﬁ stillage.  Both these Iproolucts arg used
In dairycattle rations. In" 1940, "Hiram Walker introduced the Cp actice of r¥|ng
separatély on drum driers.a portion of the concentrated (clarified by centrifugation) thi
stUlage. “This_ product, distillers’ dried solubles, is finding ready,ac,ce_gtance in poultr)f
and swine rations because it contains high quality protein plus ‘significant quantities o



568 SEWAGE WORKS JOURNAL May, 1945

the water soluble B vitamins, found to be necessary in poultry and swine nutrition.

“As regards costs, | can say that in peace time, at normal prices, the recovery of
by-plrodtéc,t,s Is a profitable busiress when modern recovery equipment and methods’ are
employed.

In at least one instance it is the recovery of water itself which is the
essential and controlling factor In the waste treatment.  This situation
exists at the famous, Fontana (Cal.) steel plant of Henry J. Kaiser
where every drog of water is recovered for re-use. Saleable phenol
recovered gnly p rtly pays for its own recovery, but the extreme short-
ﬁggegga?vaﬂable water makes complete treatnient of waste and re-use

Y.

L ocal Industrial W aste Surveys

While governmental bureaus. are generally staffed -with personnel
familiar with sanitary engineering problems; mummBaImes,_ Rartlcu-
larly smaller ones, often face an industrial waste problem without an
adeguate idea of how to proceed. .

ow then should an Industrial waste survey be conducted and
toward what ends should it strive? In the first flace the end in view
must be abatement of pollution, not persecution of industry,

A good example of what not to do was done in Grafton, North
Dakotd, where the waste from a potatg dehydrating plant had been
extremely detrimental to the operation of the local sewa edola_nt. Lack
of forehand knowledge of these effects had led to thé difficulty, but
co-operative study of the problem was not utilized as the solutiori, On
the contrary, the municipality adopted a mation prohibiting, the dump-
mg of the Waste into the sewer sgstem until the' company “indemnified
thé city agaipst damage and damdge claims, etc. The company closed
the plant and moved t0 another city. _

here are numerous examBIes on.the other side of the ledger where
cgtﬁp&?ﬂ\e/g study of the problems involved has resulted in Denefit to
It a municipality has industrial waste problems and desires to
eliminate or allgviate them, the first step.is to release ade(%uate and in-
formative publicity to the general public, stressmtg the fact that co-
operation and aid to the industry is the paramount consideration.

The second steR is to list and”classify all industries within the area
to be covered by the survey. From these classes (breweries, chemical
products, laundries, dairy” products, tanneries, etc.) it is Boss_LbIe to
divide the clagses Into two groups, accordln,? to the pro abl|lt¥_0r
knowledge of liquid wastes, of other than sani ar% nature. Industries
not having liquid industrial wastes need not De investigated. In-
dustries in the other group should be listed in order of their known
relative importance and the survey is ready to begin. ,

Follow_lng the early publicity “and classification of industries the
next step is 10 notify each industry to be mveshqated by a letter a_sk_mq
for a conference with the technical representatives of the municipd
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authority. First contact should be aimed  at establrshrn% friendly
understandrnq of the pro I?ms involved and the_ intent of the surve
This to be followed Pﬂant sur (ey or Investigation of sewer?
wastes and, |f|nd|cate s anal ¥ses of wastes. In the latter
case It is important to remember hat sampling should be representative
of plant.op eratron and discharges.

Detars of %restrons to be asked information to pe sought and
analyses to b depend ar% on the Iocal srtuatron but"a ?
uide to useful questionnaires be found in the *Final Report to

e Ohio Rrver Commrttee— upplement ‘A’, Collection of Data on
Sources of Pollution,” 4132 Suppjement ‘B Organization and Meth-
ods_of Laboratory Studies” (14) 1s likewise extremely helpful,

Thereafter thé survey consists of interpreting the data and infor-
mation in order that the co- oineratron of the Industry may be obtained
In reachrnq the desired end in view whether it be elimination of the
waste, partial pretreatment of the wastes before disgharge into the
SeWers, of. p a¥ment the rndustr of Its farr share of the“cost to the
munjcipality for the reatm? h he waste,

One Intéresting story of the need for education happened to the
writer, The superintendent of th |n dustry being interviewed said
We don’t have any waste to speak of—we ‘obtain“a 98 per cent yield
eroduct ulte true, nut the2 er cent loss could e20000ppm
In his waste and the [oss of reactants other than the products couid be
95 per cent. |n another Instance, a battery company. was dump rnﬁ;
32ger cent solution of sulfuric acid into thé sewer at’intervals, "While
3.2 beer may not have much Kick, 32,000 p.p.m. of sulfuric acid wreaks
havoc.on concrete sewers

It is not the per cent loss that is important ; it is the quantity loss in
pounds and its effect on the stream, lake, or treatment Works.

Payment for Treatment

As rndrcated above, in some cases rt may be indicated that elimina-
tion of the waste IS desirable and necessdry, in others retreatment
before discharge into sewers, while In still’ other cases the srm# |est
solutron ma OB acceptance in the municipal sewers with treatment a

art of the city s sanitary waste. In the latter case it is entrre
fe sible that the rn ust ayrsshare of the ¢ ?st of treatment.

The idea that mdust ayt e munrcrpal ty or treatrnP the indus-
trraI waste IS, not new, nor 1S the id %a that ment should be on the
basrtsg service rendered or strengt and amount of waste
reate

Fifteen years ago Frank A. Marston (15) stated,

“Where the sewa?e Is treated the cost of OPeratron and marntenance of the sewage
treatment flant is_influenced g/the character of the sewage includ rng industrial wastes,
round water and other leak %e Certain industrial wastes may add .a considerable
urden of expense because of their character; whereas relatrvelg clean rinse waters al-
though of similar volume, would not involve @a corresponding cost. To meet these con-
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ditions, it is Possible to set up the_following: A schedule of charﬁes based not only on
the volume or domestic sewage or industrial” wastes, but also on the degree of pollution
as meatsrL]Jrecic bY relative amount of suspended matter, the biochemical oXygen demand, or
some other factor.

. Ina report on Sewer Rentals in Ohio some years ago, F. H. War-
ing (16), Chief Engineer, said,

“In makinP up a sewer rental schedule, special allowances . . . should be made for
certain unusual premises served, for example—industrial establishments where liquid

wastes are admitted to the sewers, For fhe latter premises, variations jn charges in
accordance with the volume may be supplemented by further variation in accordance
with the strength of the industridl sewage as compared with the domestic sewage.”

Qne of the early municipal-industry agreements was that in Cedar
Rapids, lowa, where a packing company paid Part of the cost of con-
struction. of the plant and pays a yearly sum toward operation costs.
Other cities in the United States hdving’some arrangements as to pay-
ment l%y mdustrY for waste treatment’in the past Several Years have
been Sloux Falfs, South Dakota (packln,(ry lants); Boulder, Colo,
(creameries and laundries); Traverse City, Midi . (grain elevator,
creameries and certain other industries); Phoenix,” Ariz. (dairy
waste); Orville, Ohio good Process, mdustnesf); Hillboro, Ore, sega-
raHe sewer and treatment and_sgema! fharge or all IndUStr¥ge;1tmrer?f

hold, N. J. (sPemaI rate_for_industrial waste delivered to t
Worl\ljlsosl? 0sfePa ate sewer). There are several others.

hese agr_eements nave been on the basis of yearly cha[g_e
or some other negotiated basis. In the past two years, two™ munici-
palities have assessed sewer service charges on the ‘basis of volume of
Wwaste, and strength of constituents which contribute to the cost of
sewage freatment; , _

. The tirst of these was Buffalo, N. Y., where, in 1942, this author and
his associaes develoged a formula for charqne, based on more than three
years’ study. _The Buffalo service charge has, been applied since Feb-
ruary, 1943 The second city to make a similar basis of charge was
New Brunswick, N. J. _

The Buffalo industrial sewer service char%’ as re\ﬁorted bX Symons
and Crane (17) In the March, 1944, issue of Water Works and Sewer-
age, was developed as applicable to all industries and is based on vol-
ume, and concenlratl,on f susPende solids and chlorine demand, as
shown by the following formula (17):

R=FPo (C—Nc)WFPs (S—Ns)

“Where R — rate of special charge in cents per 1,000 cu. ft, of volume of waste. ~ *

F —factor for convertln% parts per million to lbs. per 1,000 cu. ft.

Pc = contract price of chloring In cents per Ib.

C — concentration, in parts Rer million, of chlorine demand of the waste.

Nc= normal dry weather chlorine demand of raw sewage in parts per million of
sewage as received af the treatment works. o _

s= cost in cents for chemicals used in sludge _cond|t|o_n|rglg_and for power for dis-

posal of solids resulting from one Ib. of suspended solids received in the raw sewage at the
sewage treatment works.
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S = concentration, in parts rEer million, of suspended solids of the waste. _

N(%: normal grit-free suspended solids'in parts per million of raw sewage as received
at the Treatment \orks. , _
. “The factor Pc may vary from year to ¥ear accordm? to the contract price for chlo-
rine and the factor Ps may vary acCording 1o the costs ot chemicals and power involved
In the disposal of solids as’ determined from operations for the previoys year or previous
two years. The factors C and S may be established bylanalyses (Perlo IC Or otherwise)
to obtain average concentrations to be applied for any agreed length of period.”

New Brunswick, N. J., decided on “treatment of all wastes at the
municipal plant, without pretreatment by mdustrg”_ and set up indus-
tHth\_/\éﬁst? Sctg%ggses by means of a city ordinance in February, 1944,
In which | :

“The c_hargﬁs for factory effluents or industrial wastes discharged into the city sewers
or tributaries thereof, shall ‘be fixed and determined according to” flow, suspendéd solids
and chlorine demand, according to the following schedule of rates:

22 per million gallons.
5 per ton sludge solids.
5 per 100 Ib. chlorine demand.”

ExRenence at Buffalo to date has been, successful in the application
of such charges. Where questions of concentration were raised, co-
operative stydy and friendl negotaﬂon were the means of solving the
problem. The’ income frorh these special charges_m an agpreuable
ltem In defraﬁ/mg that portion of the cost of op8ration attributable to
thg tgxcess chlorine demand and suspended solids in the industrial
was

About New Brunswick, Mayor Paulus (18) stated his belief

“that If industrialists are willing and do co-operate that most industrial wastes can be
handled in adequately designed sewage treatment plants. constructed for the treatment of
domestic sewage, but, in this co-operation, the industrialists must be prepared to pay
their full sharé of the cost of plant enlargement and plant operation.”

Summary

_Ina broad review of a problem of the size and complexity of that of
md,ustngl waste disposal, the discussion of details must perforce re-
majin supordinated. "Even so, the presentation may run to some Iength.
It 15, well, therefore, to recapitulate certain salient points worth béar-

ing.in mind. : : : :
. Not ong/ma waste discharges involve economic loss to the industry
in some cases, but damage to receiving bodies of water may constitute
& goqnomic loss, o .
Pollutjon abatement lorogr_ams will involve the expenditure of sev-
eral hundred million do Iflrs in the Bostwar period,  These programs
Enatyeabe Initiated qenera ly. by surveys. conducted by 9ov mmental
ureau

: s_”or_gohn{:a_ lebd_ivitm nsbtPer Oft' Studies by trade associa-
lons will. aid materially in the abatement programs. °. .

Po\ﬂunon aBnatement)lshouFd be given PIYSF% cgns{TAeranon_ on the basis
of drainage basin or other hydro ogw region, but munlcwahtles may
wish to undertake the solution of their own problems. In making an
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industrial waste survey, a mun|C|paI|t_¥_ must consider that (1) each
Industry may have a Variety of Specjfic problems,_(zg C0-0peration
with industry Is essential, (3) by-product recovery is not always tne
solution, an (4% final solution of the problem may involve complete
elimination of the waste, pretreatment of the waste before dlschar%e
into the city sewers, or acceptance of the waste for treatment by the

mun*clﬁa Ity. :
IT 1hdustrial wastes are accepted in the sewers for treatment at the
municipal plant, it is both fair and equitable that industry should pay
its share of the cost of such treatment, Equitable means of charging
industry can be developed on the hasis of volume and concentration
of constituents, . . : :
Industrial Waste Disposal is the problem of Today; its solution
should be a definite part of the postwar planning for Tomorrow.
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Stream Pollution

PLANKTON PRODUCTIVITY OF CERTAIN SOUTH-
EASTERN WISCONSIN LAKES AS RELATED
TO FERTILIZATION
l. Surveys

ByJ B. Lackey and C. N. Sawyer

Senior Biologist, U.S.P.H.S. Stream Pollution Investigations Laboratory, Cincinnati, Ohio,
and Director, LaTce Pollution Survey, Madison, Wisconsin, Bespectively

. Certain of the [akes at Madrson Wrsconsrn esI%ecraIIy those recerv-
ing storm and sanitary sewer drainagg, have become noforious hecause
of "their algal blooming resultant offensrve odor conditions, and the
methods of control Whrch have een (Practrce Attention was directed
to Lake Monona at an early date. per sulfate treatment of that [ake
Was begun in 1918 and has been corjtinued each season since. . Lakes
Waubesa and Ke onso have been of considerahle concern during. the
rlJSBSé 10 years and have received treatment with copper sulfate since

Sewage Tr nt at M adi ,WIS.

The City of Madison is served with a separate sanitary system, the
construction of which was started in 1886. ~Raw sewage wa drsposed
of In Lakes Monona and Mendota, maiply the former, unfil 1
From 1899 to 1902 chemjcal treatment of the sewa e was ractrce an
the effluent disposed of In Monona, A septic tank-filter b
compination was used In the errod 1902 to 19 4, 'with Lake I\/Ionona
receving all the efffuent, From 1914 fo 1926 the sewage was treated b
Blarn settling and contact beds followed by trickling filters (Burke
Iant{ the, unsettled filter effluent gorng diréctly to Lake Mopona. In

he first unit of the present“Ning Springs PIant employrng an
Imhott trickling filter sy ste , with d rarnagae to Lake Waubesa, was put
Into operation 10 reIreve the much overloaded condrtrons at the Burke
Plant.” In 1936 the Burke Plant was closed and all sewaqe was sent 1o
the Nine S rrngs Plant which had been enlarged with activated sludge
facilitjes for tr atrnP the additional load. . Since 1936 all treated sew-
age of the metropolitan area has been drscharged to Lake Waubesa.
Adrrhntronallaﬁ(l;tln]/altggo sludge facilities were completed at the Nine
t?rrn 2 the U. S, Army. leased the abandoned Burke PIant
and remo eIed |t for use In trea |n the wastes from Truax Field, a
Rlant Was pa?e |n o(neratron during October, 1942
and has been discharging its effluent intd Lake Monona.

573
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Fig. 1—Map of Madison lakes.

F|gure 1is a map which shows the Madison Lakes Area and the
location of the sewage treatment plants now in operation.

Legislatio

Durm the last 30 ears there has beena rowmg conV|ct|on amonq
the a e ore re3|den s of Lakes Monona aub esa and Kegonsa tha
much of their lake odor problem was related to the d|sposa| of treated
and untreated sewat_{e In those bodies of water. By 1941 the lake shore
re3|dents throu?h he medium of the Southern AVisconsin | akeland
Assoc, and loca |mprovement associations, had become well enough
or%angd to introduce and hav F pasr ed by the Adisconsin le |slaiture

esigned to make 1t unlawful tor“the Madison Metropolitan
Sewerage District to dispose of sewage or treated sewage In Lakes
I\CA?HOSF A;}éaggﬁsa or Kegonsa, the lakes in the drainage area below the
ity |
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The bill, as %assed bg the I(fg|slature, was vetoed by the Governor,
but only after he had Secured " fund of $10,000 from the Madison
MetropOlitan Sewerage District to finance an investi anH of the lake
nuisance. [n due time, a Committee was appointed by the Governor,
that met with the approval of all parties, tg direct the course of the
Investigation and to report the findings to the Governor.

N ature of the Investigation

The .Governor’s Committee chose as the first Ehase of their in-
vestigation to make a one-y_ear survey of the sources and ﬂuantltles of
all fertilizing matters ente mq Lakes Monona, Waubesa and_Kegonsa.
This decision was based mamdy ou the belief that at least 95 per cent
of the odor nuisances created by the lakes were a direct result of
decomgosmg algal deposits annfg the shorelines and that these gr_owths
were largely a direct result of food materlﬁl entering the lakeS in the
form of fertilizing minerals, nitrogen, phosphorus, potassium, efc.
Conse_ﬂue_ntl , 04 mg} and samé)llng of all 5|g_ Ificant tributary waters
were instituted. “Samples for Chenfical anal¥ Is were collected from all
tributaries once each week. During the last six months of the survey,
daily samples were taken from three of the main tribytary . creeks
Door, Nine SPrmgs, and Starkweather, The location of gagmg and
sampllng statlons™ 15 given In Figure 1 .The survey was started In
Juh@_l? 2, and continued hrough une, 1943,

iological studies on the lakes were egun in December, 1942, and
have heen continued over a period of sixtéen months. These studies

Table |I.— Physical and Chemical Characteristics of Certain Southeastern Wisconsin Lakes
rqani Inorganic
Birect o lr{”)tr%age'nc Phosghorus
rain- kake 4 Lgalml y

Lake ﬁge rea Tep F an%e . .

ea.  (sq. mi) get p.p.m. ummer  Winter ~ Summer  Winter

(sq. mi.) nimu N{ammu |n|mu5n NtammU{n

p.p.m. p.p.m. p.p.m. p.p.m.

m
1520  so7  14E-180 06 30

7 W op of f B
8.9 = . . . .
s 7% e o 8 <0 0

M B Dem L 2l #

S A O -

B & A o ® 8 <0 0

BO%) 6 % 8 < 0

ShOe7 1B B U <o <0
Koshkonong........... 48 - 1922 2 12 <] 0o
La Belle,... - i ms a3 W % <0l <Dl
Cuderdale (WG D g 102 06 @ <0 <0l
NRGRWICKA, o 518 %1 twdg 8 0 <0 @
Neraoin (. D o%s i0mm ® & <0 0
CONOMOWOC........... 121 298 161-1% .04 15 <0 01
T LI IR I
BWAUKEE............ . . - , . Ul .
RO 11 00 B @ 0O <o <ol

*Madison, Wisconsin lakes.
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were initiated to ascertain whether or not an(}/ correlation existed he-
tween fertilization, nature of algal blooms, ang productivity in general.

For comparative %urpo es, 12 other lakes of southeastern Wisconsin
all hardwatér lakes, have been studjed from a chemical and biological
viewpoint. ~Samples have_been collected from these 12 lakes ofl an
average of once every five weeks since Aerl, 1943, Table 1.1
Presen_ted to show how the surface waters of these lakes compare with
hose in the Madison group.

Results of Lake Fertilization S

The objective of the survey was to settle, if possible, a time-worn
argument as to whether domestic wastes. or a?ncultural,dramage was
the principal contributor of the fertilizing elements, nitrogen,” phos-

horus, potassium and sulfur entering Lakes Monona, Waubesa and

egonsa.
_ grhe studies on sulfur were short-lived because it was soon estab-
lished that all the local lake waters contained a considerable excess of
this element, usually in concentrations greater than 6 p.p.m., even dur-
ing the summer rowm% period. Potassium determinations were made
at™intervals throughout the year survey and rarely did the concen-
tr?non drog below 15 p.p.m.; .and no consistent deP etion occurred n
all the lakes during the growing season. In view of these facts, it did
not appear feasible that"the addjtion of large quantities of these two
elements In sewage or sewa%e effluent cquld e an important factor in
increasing the blooming of the Madison lakes,

. Onthé other hand, all of the lakes studied showed a marked reduc-
tion in available nitrogen (inorganic form_sg In the surface waters dur-
Ing the seasons of rapjd growth.” ~In practically all cases the concentra-
tion decreased to valueS less than 0.10 p.p.m. sometime during the
summer, The results ?btamed for ingrganic phosphorus were ‘quite
ditferent, however. In lakes receiving little or no sewage pollution, the
concentration seldom exceeded 0.01 p.p.m.. during the” warm months,
while In Lakes Waubesa and Kegonsa, which recgive all the dralnage
from the City of Madison, directly or indirectly, the concentration
normallg excéeded 0.20 p.p.m. during the summer months. It may e
concluded, therefore, that lakes receiving domestic sewage or “bio-
ogm?lly freat%d domestic wastes, to any”marked degree, “will never
ack fof phosphorus. _

_Since it appeared that nitrogen and phosphorus were two of the
critical elements which could act as limiting factors in the plankton
g[oducnv_lty ?f the, lakes, the survey included measurement of these

ements I al S|%n|f|cant forms. _ o

The results obtained during the year for inorganic nitrogen (am-
monig, nitrite and mtrate_nltroqen) are shown in |%ure 2. “The out-
standing fact to consider is the large percenta?e of the contribution to
Waubesa made by the Madison sewage plant effluent, 76.9 per cent or a
total of 660,000 Ihs. Lake Kegonsa received 67.2 per cent of its in-
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organic nltrogen in the drainage from Waubesa, via the Yahara River.
THIS IS reaso abke since I%r_%f UaTtItIeS carr¥ thr_ough Wainesa durin
the winter months when biological usage Is restricted by low tempera-
tures as will be discussed later, o _ o
Starkweather Creek had Its contribution of inorganic mtro_gen
augmente_d during May and June by sewage effluent from Truax Figld,

Nine Springs Creek carried seepage wastes from a rendering plant and

wastes from a large dairy. Thése industrial wastes were ‘generous
contributors of phosR_horus, also.

The_onIY creek which was a large contributor of inorganic nitrogen,
and which to our knowledge carriéd no domestic or trade wastes, Was

Inorgonic  Nitrogen in Pounds per Year

N36 5%j Yahara River (at Rutledge St.)

J"299°/qj Starkweather Creek ( + Truax Field in May and June)

2.7% Murphys Creek

~30.97A Truax Field (6 -f mo.)

A
15.3(%)? Yahara River (at Outlet of Monona)

S.4%1 Nine Springs Creek
N 76.9%N Madison

14]/ Sewage Plant Effluent
0 Swan and Clemens Creek

Yahara River (at Inlet to KegonSa)
Door Creek

William Creek

Halversons Creek

Fig. 2—Annual contributions of inorganic nitrogen to Madison lakes.

Door Creek. It should be mentioned that this creek drains a very well
developed marsh agricultural area as well as a nl h(!and agricultural
area. During_the non-?_rowmg season, especially” during “February
and March, 0f this gar icular”year when soil pércolation was. at a
maxjmum due to unfrozen ground conditions, the nitrate nitrogen in the
creek waéer oft%n exceeded 10 PPm Thus, |1L aPPears that such. well
developed marsn areas can be large sources of nitrogen for fertilizing
Iakeﬁ and streams, .ur|n8 the. winter months. .
. The story. regar ml(:} rganic _nltro?en IS ver)A much different and
|s shown in |gure 3. From this, |tW|L,be noted that the,dralnar%e fro_n]
akes |s the most important source of this secondary fertilizing materia
and that Monona and Waubesa each released mare organic nitrogen
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than they received. Since it is generally recognized that a large
proportion of the plankton organisims formied in @ lake eventually die
and settle to the bottom, if becomes readily ap_Parent that a tremendous
conversion of inorganic nitrogen to organic nitrogen takes place during
the growing seasoi. Furthefmore, these data show that sewages, even
after biological treatment and secondary clarification, are <also irp-
Portant sources, of organic nitrogen. During the course of the year
he waters flowing from Mononacarried apprommat_elg 144,000 16s. of
or%anlc nitrogen and the waters from Waubesa carried approximately
328,000 Ibs. “This increase is much greater than the increase in lake
water discharge from the two lakes and indicates that Waubesa is at
|east twice as productive as Monona.

Organic Nitrogen in Pounds per Year

Yahara River (at Rutledge St.)
17.1% Starkweather Creek (+ Truax Field in May and June)
5.3% Murphys Creek
13.4% Truax Field (6~ mo.)

Yahara River (at Outlet of L.Monona
7.6% Nine Springs Creek
131.5%; Madison Sewage Plant Effluent
1.5% Swan and Clemens Creeks

IO O

=88.6 %: Yahara River
5 (at Inlet to
10.3% Door Creek L. Kegonsa)

0.6% Williams Creek

@l

0.5% Halversons Creek

Pig. 3—Annual contributions of organic nitrogen.

The significance of domestic wastes as a contributor of inorganic
(solyble) ‘phosphorus is shown in Figure 4. During the ellg/lh and
one-half' months 0nona,

_ that the Truax Field sewa?e effluent entered
it contributed aﬂprommately 75 per cent of the morganlc phosphorus
which entered the lake during the entire year. 89.2 per cent of the
inorganic phosphorus entering Waubesa ofiginated from the Madison
sewdge plant, and 98.2 per cént of the phoSphorus _entering Kegonsa
was from Waubesa. It should be noted that Door Creek, which was a
?enerous contributor of inorganic nitrogen, was a relatively poor con-
ributor of inorganic _phosphorus. Thus, it may be concluded that
agricultural drainage in the Madison area is normally an unimportant
source of this important fertilizing element, o _

No measurement was made of the quantities of fertilizing minerals
entering Mendota, Wingra_or the other 12 southeastern Wisconsin
lakes under observation.” Of these 14 lakes, Koshkonong is the only
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one which_receives agrﬁ)remable amounts of fertilizing minerals from
sewage. Geneva, Mendota, and NaﬁaWJ?ka receive” creek or river
waters, containing. sewage from small villages and cities. The data
glven in Table 1Shows that none of these lakes can be compared on a
asis of fertilizing mineral content with Monona, Waubesa or Kegonsa,
esi)emally durlng the winter months. It should also be noted that the
soluble ph?sph rui coptent of all the lakes. except Waubesa and
Kegonsa falls to values, less than 0.01 .p.m.du_rm[q the summer months,
Thére has been very little agitation for chemical treatment to control

Soluble Phosphorus in Pounds per Year

% 3

I 13.0% Yohara River (at Rutledge St.)
g 26.7% Starkweather Creek (+Truax Field in May and lJune)

0.5% Murphys Creek

508%  Truax Field (6/mo.)

18.6%) Yahara River (at outlet of Monona)
18 % Nine Springs Creek

RO i>-% Madison Sewage
Plant Effluent
0.4% Swan and Clemens Creeks

Yahara River (at
Inlet to Kegonsa)
1.4% Door Creek

0.2% Williams Creek

0.2% Halversons Creek

Fig. 4—Annual contributions of soluble phosphorus to Madison lakes.

algal growths in the lakes with low phosphorus and nitrogen concentra-
ti ns,gDeIavan, Nagawicka and Pe\/\}%\u?(e% being the onlygexcepnons.

Biological Utilization of Inorganic Nitrogen

Althou?h it has_been known for. some time that the concentration of
nutrient elements in lake waters increases.during the winter months
and decreases during the summer months, it has hot always been con-
ceded that this chanﬁe IS a result of vawn b|olog|cal actmtg.
Figure 515 a Rresen_ta_ on of data obtained over the cqurSe of one year
which show that minimym congentrations of inorganic nltro?,en were
always encountered during periods of greatest biological activity, as
measured by suspended organic matter in the lake waters. This figure
8js0 shows”in graphic manner the relative potency of the different
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Madison lake waters from the viewpoint of fertilizer content, during the
vartous 5easons of the year.

ata shown in Figure 6 are more sPecmc than those in Figure 5
and demonstrate that marked quantltles of inQ gamc mtrogen are used
durm? periods of algal blooming.  The data also show that'the greatest
reduction in inorganic nitrogen occurred in the waters near the ‘surface
and that the deeper waters Serve as an enormous reservoir for furnish-
Ing additional inorganic nitrogen to support blooms later in the season.

"Fig. 5—Relationship between b|o| ical acHw% nd | anlc nitrogen content of effluent
ater romt |so

Discussion

The great productmty of Lakes Monona, Waubesa ang Ke?onsa
has been”a vexing problem to manY The continued blooming of Mo-
nona even after the transfer of the major portion of the Jomestic
wastes to the lower lakes has proven even more vexing. To those fa-
mm%r \tmth the at%uses to which Monona has been sub%ectedt and with

e fertilizing potency of qrdinary sewage, sewage. etfluents, sewa e
sud es and g |Pta|n nt/dustrlaii Was¥es thg % r% IS not so perplex-
A consideration of the amounts' of, i morganlc nitrogen and phos-
horus which reaches each lake Per acre of"area IS quite* revealing.
hese data are shown in Table |
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normal application of nitrogen and phasphorus fo f rm lands
seld%m exceeds pZ%F é Is. per%ore resp%ctl el and suc pjlca-
tions are not usually made more than once every yeals.
|t can he deduched that the Madison Iake% are beln(% arnll gd from 5
15 times as heavily as or inary farm an e and Smith
have reported that an ﬁn licatjon of 8 [bs. of nltrogen er acre per
month |s optimum for fish production and that appl|cat|ons i excess

Fig. 6.—Relation of Algal *‘blooming-- to reduction of inorganic nitrogen content.

of thls value result in decreased Egroducnvn With the 6- to 7-month
active growing season which exists at Madison, It appears that a load-
ing. of “about %0 Ihs. per acre per year would be optimum. On this
basis, the Madison lakes receiving domestic and industrial wastes are
bemg fertilized from 15 to 85 fimes as heavily as would be recom-
mended for maximum fish production. None ofthese bodies of water
are con5|d$red % ood fishing places at the present. %m(? What part
copper sulfate treatment has had in influencing fish development Is
open to question. It is significant that Waubesa, the most heaV|Iy fer-

Table Il.—rertilization of Madison Lakes

. Inorganic Nitrogen (Ibs. per year) Inorganic Phosphorus (Ibs. per year)

L

- Per Lake Per Acre Per Lake Per Acre
......................... 254,028 n3 23072 68

L A — e I 17351 0

G DO 521,014 168 107,364 342
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tilized of all the lakes studied, is the most productive of a]gal blooms.
Exéer“(swe blooms even occur on occasion under the ice il Waubesa
and Kegonsa. _ _ I
. Another wayg of |IIustr_at|n(I] the extent of fertilization_of Wauhesa
is to estimate the population Toading per acre of area, The Madison
Metrogolltan Sewerage District serves a Popldatlon of approximately
100,000 people in addition to accepting the partially treated wastes
from a Pa_ckmggj plant with an average Kill in excess ¢f 5,000 hog units
per working day (1943), The contribution of nitrogen from this
source représents approximately 30 per cent of the total nitrogen re-
ceived at the treatment plant of the District; therefore, the nitrogen
reaching the sewage plant i comBarabIe to that from a domestic pop-
ulation ”of apprommai}ely 143000 persons.  Lake Waubesa has f}”
area of 2,040 acres, - Thus, it can be deduced that each acre of the lake
IS enriched by f_er'[I|I,ZIn(|] elements equivalent in qua,ntltY to those con-
tained In the biglogically treated wastes of approximately 70 people.
A study of_mor%anlc nitrogen utilization' by the three Madison
lakes is shown in Table 1.

Table I11.— utitization of Inorganic Nitrogen by Madison Lakes

Inorganic Nitrogen (lios)

In Out Used euseg
Lo TLTo 1 — 254,028 131,350 122,678 48
[T TTL L1 F— 859,113 423,413 435,700 51
TV TO] 1Y S— 527,014 284,350 243,664 46

It will be noted that although the loadings on the three lakes varied
in_the ratio of approximately”1:3:2, the percentage of the nitrogen
utilized was surprisingly corstant. This would seem to indicate that
none of the lakes was over fertilized tg such an extent that the food
material present could not be utilized to full advantage during the grow-
Ing season. The facf that only about one-half of thé nltro1gen Wwas’ used
requires some sort of justification. The explanation |s offered that the
per. cent utilization is"governed by the climatic conditions at Madison,
which allow nearly. complete usage in the summer and little usage in
the winter, ~ See |ﬁure 5 for further explanation,

Since Waubesa has_an_area of 3.18 sq. mi. and Monona an area of
544 sq. mi., the data in Table 1l indicate that Waubesa Is about 6
times as productive as Monona. Suspended organic matter and or-
ganlg nitrogen data show Waubesa to be from 3 to 3.6 times as pro-

uctive as Monona. , o

A comparison of the amounts of mor%a_mc_ nitrogen _ released {)/y
each of the lakes to the next one in the chain is shown in Table IV,
These data show the marked influence of sewage fertilization on the
lakes receiving domestic wastes and the carry over effect from one
lake to the neXt one in the chain. The fact that Monona released 3.5
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times as miJCh morgamc nitrogen as Mendota indicates that it is still
qune heawey fertili ed as was found to be the case durmg the course
f the surv% but that it in no way compares to Waubesa which re-
ease es as much |nor19an|c mtro en as M$ndota and over
times as much as _Monona. The eftluent” waters o Ke%onsa carrie
consjderably less inorganic nitrogen than did those from Waubesa.
The latter demonstrates the protective action of each lake in a chain to
succeedlng members.

Table |V —Inorganic Nitrogen Released from Madison Lakes
(July, 1942 toJuly, 1943)

From InorgarH%SIl\iitrogen Avg. La(kef Dgscharge r%orgearn%cf_ls\ygg'gglrrwl)
Mendota to Monona 37,600 92 410
Monona to Waubesa.... 131,350 121 1,085
Waubesa to Kegonsa... 423 413 172 2,460
Kegonsa to Yahara R ... 284,350 205 1,390

It should be pointed out that the value of inorganic nitrogen given
in Table IV for Mendota does not correspond with the value for the
Yahara River contribution to Monona in Figure é The latter value
represents the amount releasedb Mendota |us additions from storm

destrla s% ers of t e Cit eymg into the river aloug#

course throu e city. - Durin ar, the_sewers accounte

595 per cenf of the total.. The contrl ution of Monona to Waubesa
1S, of course, greater than it would be it Monona gid not receive storm
water, sanitary sewaﬁ;e and industrial wastes. ~Another factor in the
release of [nofganic fitrogen from Monona which tends to increase. it
somewhat is the restricting action of copper sulfate treatment on bio-
logical growths in the lake.

Table V.—retention of Nitrogen in Madison Lakes

Total Nitrogen (Ibs.)

Lak er Cen
" In Out Retained Wil
MONONA..oovovvrrvrvrssrirnen 394,298 274500 119,798 i
[T TTLO LT 1,101,014 433,700 667,314 61
([CTI[O]L1: H— 897,489 620,150 277339 3l

A study of the total amount of mtro en Ieavm% g lake as comPared
%0 the amount entering %he lake in Lms should give valuable in-
ormangn In reqard to % e rate at w |c ottom mud degqsns ar ehn
riche deposition of_nitrogenous matter. A comparison 0 t
three lakes Is shown in Table These data show that over 5 éxn
times as much mtrogenous matter is deposited In Waubesa an
gnonsa resP ctively, as_is deposited in Monona.  When corrections are
ade for lake areas (Table 1), the data show that the bottom deposits
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are being- enriched in the ratio of approximately 1:3:10 for Monona,
Kegonsd and Waubesa. With such tremendouS. deposits of unstable
nitrogenous matter as are occyrring annually in Waubesa and Ke-
?ons_a, It seems logical to conclude “that sucli deposits will serve to
urnish large amounts of fertilizing. minerals to the overlaying waters
for several years to come. Thus,”it seems likely that Mdnona is be-
ing fertilized to a large extent at the present time from deposits. laid
down during the many years it was the recipient of the sewage of the
city of Madison. Theréfore, even _thouqh all_sewage be diverted else-
where, 1t seems likely that extensive blooming of Waubesa and Ke-
gonsa will occur anndally until the bottom deposits have hecome well
Stabilized. Whether this will require 1, 5 or a greater number of
years, no one has yet determined.

.. The m\wort_ance of lake shore residences as sourcgs of lake fer-
tilization was Investigated, A survey was conducted during the win-
ter months to determine the number of cottages that could be consid-
ered occupied 12 months of the year. All othefs were assumed occupied
4 months of the year and the number of occupants taken as 3 each,
On this hasis, the cottage contribution to_Monona was estimated at
5 per cent of the quantify contributed by Truax Field and the contri-
butions to Waubesa and"Kegonsa at less than 1 per cent of the total
Input to each lake. _

Much significance_has. been attached to storm sewer drainage as
a source of fertilization in Lake Monona. The investigation shiowed
that storm sewer drajnage was comparable to ordinary surface run-
off from aPrlcuIturaI lands, being quite high in silt and ‘inert material.
The samples collected during the first 6 months of the survey (fall
season) were richer in soluble phosphorus than those collected qurin
the last 6 months. This difference was attributed to the practice o
burning leaves in the streets during the fall, as much of the ash from
the (Ijeaves was washed to the storm sewers before cleanup crews ar-
rived,

...The discussion of this point has made no reference to thefoossr
bility of nltr_ogen fixation from the atmosphe'e by certain alqal forms,
In_lakes which are as_rlchIY fertilized with all the essential erhhzmg
minerals as the Madison Takes, it seems highly Rrobable that suc
reactions may proceed simultaneously and ‘enfich still further the
bottom deposits in the lakes. On the other hand, the lakes which do
not receive sewage pollution to any appreciable degree such as Geneva,
Okauchee, Oconomowoc, La Belle, Lauderdale, Nehmahbin and Rock
do not produce troublesome blooms of blue-green alqae, the nitrogen
fixers.. Therefore, it would seem logical to conclude that the MadiSon
lakes in time, in the absence of sewage pollution, would shed their
ability to produce such heavy blooms of these troublesome algae.

It7is rec_ogmzed that domestic sewage contains certain organic sub-
stances which may act as stimulators to Plant growth, especially when
such a rich medidm is involved. No attemptwas made to ascertain
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the amounts of these substances contributed from the vartous sources
It being held that such substances in the absence of plentiful supplies

f the "basic nuytrients, nitrogen and phosphorus, Would be im gtent
?n producfng aYgaI Booms ! PIosp S

Summary

A twelve-months fertilization survey of three Madison, Wisconsin,
lakes has shown non- agrtcultural dram ge to be the_major contributor
of | morganlc nttrogen an morganlcgt os horus. For instance, Lake
Waubesa received™/6 ent of these fertilizing elements,
respectlvel from the effluent of the Madison sewage treatment glant

Lakes Monona, Waubesa and Kegonsa received 73, 422 and 168
Ibs of inorganic nltro?en per acre, respectively, from inflowing waters
ur|n the Year of su ve¥

Th e net conversion 0 morgamc nitrogen to organlc forms varied
from 46 to 51 per cent ip the three lakes Under study

The concengration of |nor?an|c n|trogen In the surface waters of
the lakes was found to be refated to thé biol ogllcal activity, as Influ-
enced by temperature and light intensity. oomtng was shown
to reduce inorganic n|trogen concentra |ons arked g

Lakes receiving appreciable amount? of raw or b| Io icall treated
swage are . chargcterized by plentifu supp |es of t];a ic %
pnoris auring all seasons “of the year. 'Lakes recelv H limited
amottnts of séwage show abnormal concentrations during the winter
months

Re ? yof studl s on Zh |t|ona| s%uthea tern Wlsfconsn lakes
corre ate very wel with ndings obtained on the five lakes at
Madison, Wisconsin.
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STREAM POLLUTION CONTROL IN PENNSYLVANIA *
By Dr. A. H. Stewart

Secretary of Health and Chairman, State Sanitary Water Board, Harrisburg, Pa.

It rs a great Eoleasure tg meet with the Federation and to present
some of the problems confronting_us in Pennsylvanra in connection
with stream o lution control. “The Pennsylvania epartment of
Health has had an interest in the Federatron of Sewage Works Asso
clations from the time of its organrzatron Seventeen ears ago th e
Department fostered the creationl of the Pennsylvania Sew g orks
Association, the host for this convention, and has maintainéd a con-
stant interest in it activities. It was felt that such an organization
Was greatly needed in the sewaﬁe treatment field and this”has been

%Justrfred by its accomplishments. The Federation in a larger
way as followed the same principle and co-ordinated similar efforts
throughout the United States, Canada, and abroad. Its success has
been phenomenal and | extend my copgratulations for the excellent
work done and my best wishes for continted success.

Wherever ou have communrtres there are problems of waste dis-
Bosal Th ese rhome more_complex as the po&u lation rncreases

ennsylvania with 1ts 10,000,000" pop ulatron ranks. second in size
among the states, only New York cee Ing it. It is_rectangular in
shape, berng 300 mrles long_ east and west, and 160 miles wide, north
and south. ” 11 contains 45,000 square miles of land area and in 1940
had aooyu lation density of 219.8 per square mile, berng the sixth state
rn {that respect. [ts topography is quite varied, a dominant feature
being the Alleg hen Mounitains; whoSe ranges are vast and in man
rnstances ruoﬁ Thy extend dragonaIY approximately throug
the center of the state from the northeast to the Southwest and serye as

a divide between the Susquehanna River hasin on the east and the
Ohro River hasin lying to the west.

Pennsylvania is untusually well blessed with streams. If al| of the
named streams in the state ‘were placed end to end they would form
one stream 100,000 miles long, or the eourvalent of four times, the cir-
cumference of the earth. These ran% rom the small mountain brook
to mrghty rivers, on some of which the commerce of the nation is
carrie

There are_six prrncRoaI drainage basins in Pennsylvania. On the
east lies the Delaware rver basrn the river forming ‘the _dividing line
between Pennsylvania and New J ersey, and draining 15 per cent of
the state’s ared. Ad{ornrng it on the ‘west Is the SuSquehanna Rrver
basin, the largest in the state an drarnrng near)( 50 per cent of its
area. The western edge of the basin lies in the Allegheny Mountains
west of which is the ORio River basin accounting for about 35 per cent

*Presented at 17th Annual Meeting,. F.S.\W.A., Pittsburgh, Pa., October 13, 1944,
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of the state’s area. Three others comprise the Potomac River anng
the southern border, the Genesee draining to New York State, and th
area tributary to Lake Erie In the northwestern corner: all quite small.

Each of the main. rrvers has Im ortant trib utarr 5. which are I%r g
rivers in their own rrg For exa ﬁe the Schuylkill and hhe eni
Rivers in the Delawdre basin: the orth and est Branc es of the
Susquehanna River; the Allegheny and Monongahela Rivers, whrch
form the Ohio River at Prttshurﬂh nd the Beaver River ent rrng the
Ohio near the state line. there 1S a vast network of stréams
%ﬂhts'tﬂtmr?raa natural resource of untold benefit to the citizens of

Along the banks of these streams and scattered over their water-
sheds are the nearly 1,000 |ncor80rated municipalities in Pennsyl-
vania. These comp |r\se 49 cities, 935 boroug s and one éncor orateq
town. In addition, there are_numerous densely populated sections. o
tbwnshrlos In these communities and on the farms of the state, reside
Pennsylvania’s 10,000, 000 citizens, whose lives are so intimately con-
nected wrt t e streams of the state.

It 15 the fask of the De artment of Health and the SanrtarIy Water
Boar ractrcaIX and wrs y 10 contro stream pollution |n order that
this invaluable atura resource maP/ Preserved for the benefit of
all. Its particular duty is to eeF ean streams clean and to improve
the condr}ron of those already pol ute

All of our cities, most of the larger boroughs and many of the
to nsgrp communiti ?s are sewered and through tpese systems are
daily rscharoed millions of gallons of sewage, much of it" untreated,
Into” state waters. Less than 300 sewage. tréatment works have been
bnurtltternrﬁgﬂgsyclg%%a nartt% a Iargﬁ grogrotrtron gf thee;ecater]eteto oe foound
r S r unities. sequ U
lation together with their satellite c%mmt%rtres gre the chrefS offe%d%rs
In the matter of stream pollution. This does not signify that commy-
nities of smaller size have less relative responsibility to"care for their
own particular wastes, but is merely cited to show the scope of the
problem con rontrno the state.

A somewhat similar situation exists with regafd to mdustrralwastes
of which there is a great variety, and some extremeg harmf u t0 oy
streams. Consideralle has already been done to alléviate this condi-
tion, but there 1s sufficient task ahead to challenge the efforts of every-
one concerned. For some of these wastes known processes of treat
ment are at hand, while for others somew at less iS known and stu ly
IS bein de to gevrse ractical means of trgatmentb tt IS R
othfe enera problem of stream pollution and must be aced rankly
and fea
Aer ?ro)rln the mere fact that streams should Pe clean, there is in
enns)( vania a more ur ent reason an that is the fact that the sources
of pu Ic water suppsy or the 1 pub IC waterworks |n the state are
usually the surface streams. Re lativel n)wl Pennsylvania dogs not relhr
much upon underground supplies but makes usé of the streams wit
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which the state is glentrfuly endowed hence rt IS of vital moment to
protect these sour es of supply use 00,000 Pennsylvania citi-
zens. - Of course, the water sugg €S are safe uarded by filtration and
chlorination, some 6,00 8 le receiving Water both filtered and
chlorinated. ‘and a out2b00%0bern? served with water not atésresent
needing filtration, but which 1s chforinated.  Thus, If for no other
reason; we should have clean streams.

History of Stream Pollution Control

A brief review of the background of stream pollution control will be
of Interest. Efforts for such control date back many years but not
until 1905 was there legal backing. In that ){ear the Purty of Waters
Act was passed coincident with the organization of the Department of

Health, giving the Department jurisdiCtion over the discharge of sew-
age info"state waters. It should be noted that there was no similar
control over trade wastes produced by industry. Such legal_ control
wags.not granted untif 1937, The 1905 Act reciurred all municipalities
{0 file a report and plans of existing sewer systems. These basic data
have been added to rn subsequentyears by the submission of other
pans an reports and now constituté a record of great volume,

ner the provisions of the Purity of Waters Act, no sewer system
could be built or exrstrn? r(stem extended, or additional discharge of
sewage be made Avithout Tirst securing a permit from_the Department of
Health. Such permits were issued by the Commissioner of Health,
later called the' Secretary of Health, upon upanimous consent of the
Governor, the Attorney” General and the Commissioner of Health.
Later, the procedure was changed and thrs poAver Avss vested in the

Sanrtarg ater Board.
In 1923 re%rganrzatron occurred for the conduct of the Avork of the
Commonweat Inconnection therewith the Sanitary Water

Board Aves created and placed In the De artment of Health. As at
present constituted it is the administrative board Avithin the PennsYI
vanra DeRartment of Health havrnd jurisdiction over all matters rela-
ting to the pollution of state waters. [t comprises three ex- oﬁrcro
members, the Secretary of Health, as Chairman, the Secretary o
Forests and aters, the Commrssroner ofFrsherres and three memibers
e[tjopornte by the Governor. oar s%ersonne today consrsts of
[ tewart Secretar o Heat hairman; James A. Kell
Secretary of Forest and Waters Charles' A._French, Commissioner of
Fisheries; Dean Elmer A. Holbrook, and H. Rhea Klahr,

The Board is charged with the enforcement, of the IaAvs relating to
the poIIutron of state vaters, and Avrth the investigation and repart upon
Avavs and means of ,é)reventrng ang elrmrnatrng such Pollutron It
administers the rele\ ortions of the Purity” of Waters_ Act, the
stream Pollution LaAv of June 22, 1937, the Fish |aAv of 1917, and the
Adltlrrsory Health Board’s rules and regulations as these relate to stream
pollution
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Whereas the Purrty of Waters Act had as hts objectrve the cont[)ol of
sewage drscharlg the” Act of 1937 upon which the ‘Board mainly bhases
rts ac rvrtres fo gollutron control, ostar bey gnd the orrgfrnallOS Act.
First of all it provides equaI control over the’ disch arge trade wastes
from rndustrY a power which was lacking in the edrlier Act, but the
scope of the Jaw is more far reaching and includes addrtronal ‘features
of Stream life. - This is well set forth in the definjtion of the term
“pollution” which is defined to mean “noxious and deleterious sub-
stances renderrng unclean the waters of the Commonwealth to the
extent of being harmful or inimical to the public health, or to animal or
aquatic life, of to the use of such waters for domestic water supply, or
Industrial i)urgoses or for recreation.”

It should be noted that the definition uses the word “uncleap,”
makes the powers of the Act applicable not only to public health but
to “animal or aquatic life, " and takes co_rlrnrzance ot the use of the Com-
monwealth ’s waters for “recreation.”  The earlier conception confined
the Act exclusively to. the purity_of the waters of the State for the
Protectron of the public health. “This changed point of view is a re-
lection_ of the demands of the publrc that their_streams shall be free
from djscharges harmful to animal or aquatic life or to their use for
recreatronal ur oses n my opinion, this canstitutes a distinct ad-
ﬂnce rnt gre deneral public, which demand was first of

that rts ea th sh otected” and after that an Insistence that
other phases of stream use shaII likewise be given consideration.

Growth op Sewerage

When the Department of Health was ov\r7ran|zed in 1905 most of the
towns and cities In thrs Commonwealth ere rcrent In %ewera e
even some Iar e crtres relie upon oesspoos or rs osa of household
wastes. All en own avrn then a population of 40,000, and Lebanon
with some 2 uatr n drs 0sed of their sewage N underground
formations, Su se uen X g/new systems were ?urlt and exrstrn%
ones extended o that today theré is scarcely a town of 2,500 poPuIatro
unBrovrded With sewers, and In fact, many places much smaller have
public systems.

SOME years ago an estimate Was made of the total mileage of Penn-
sylvania’s sewer System in use. Fancifully, it was stated that this total
\trﬁas e urvaldentt to"a f]ence four ratrls hrgtdoaround the entire border of

e state, a distance of approximatel miles.  Today, undo
thrs total 15 much IargeFr)pperhaps zuffrcrent t0 add a tyth rartJ t0 t :

QIehere has Irkewrse been a _growth in sewage treatment works,
aIthou h not paralleling that of “sewer systems.~ Again referring to
ere were then some, 15 sewaoe treatment works in the entjre

state three were in incorporated mupicipalities, the remarnder
being oun in smaller communifies and at instjtutions. Tod aw there
are approxrmately 300 plants, both large and small. Nevertheless,
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there are man%/ million gallons of untreated sewage. dlschar(ryed to the
Commonwealth’s streams, some of which are heavily polluted.

. Added to the sewage load Is that imposed by trade wastes from
industry. Pennsglvanla IS highly industrialized and trade wastes are
varied and contribute a very considerable burden upon already polluted
streams.  For example, we have the wastes from coal mines, collieries
and_washeries, quarrigs, steel mills, pulp and paper mills, tanneries,
distilleries,. T.N,T. plants, synthetic' rubber plants, canneries, milk
plants, textile mills, dye houses and many others, .

ItIs trug that mary industries are treating thejr trade wastes but

much remains to be done in that field, as well as in the treatment of
sewage. This [atter waste not only pollutes the streams but Is danger-
ous fo health because of the possible presence of disease producing
erms. | . . :
~ . Previous mention has been made of the issuance of permits, author-
|zmg_t_he discharge of sewage, and latterly of industrial wastes under
conditions prescribed first by the Department of Health and since 1923
by the _Sanltar%/ Water Board. In sequence, an application is filed for
the project in hand, an engineering study and report are made and the
case is then presented fo the Sanitary Water Board with suitable recom-
megda_u%ns upon which, at the Board’s option, a permit is either issued
or denigd.

Earlier in the existence of the Sanitary Water Board, in an attempt
to solve in a practical manper the problems of stream pollution, a plan
was devised for the, classification of state streams. This plan later
was abandoned but in a measure the principles then erected are still
being apdplled._ . This classification was based upon a reco?mtlon of the
facts and equities of existing conditions. Streams were placed in three
cateqories, namel%; Class A, B, and C, and they were so desl?nated by
official action of the Board after which they were placed with proper
designation u?on drainage maps. | _ _

lass, A streams wefe those. virtually in their natural state, free
from artificial pollution and subject only’to the surface washings from
fields and forests and to such casual and minor contamination as is
quickly dissipated by the stream.

Class B streams were those which are more or less polluted hut
capable of reclamation. ~ Those remaining, or the Class C streams, were
those so polluted as to be unusable for public water supplies; incapable
of supportlnp fish life; not used for recreational purposes and where it
would e extremely difficult or inadvisable to attempt to restore them
to a clean condition. Notable in this class, are the streams in the coal
fields, at present unusable because of their contamination by silt and
acid drainage from coal operaions. _

At that time the policy of the Board was somewhat radjcal, but
represented an advance in‘the_field of stream Rollutmn_control and, as
previously stated, the princijfies thus established are in effect today,
and to some extent govern the action of the Board.
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Future Plans

So much for the past; now let us consider the future, for the Board
has. very definite plans in this respect. The Sanrtar% Water Board
beheves that thrsr an oEportune ti eto attack the problem on a state-
wide basis, ateverr accomprshe along this line will have a hear-
ing upon the health and welfare of the public. Moreover, the projects
necessary to attain this end will fr in’ admirably with rt)ostwar work
and provide employment |mmed|ate¥ after the close. of the war. We
have strongly uroed that municipalities and industries undertake the
We{pgggyeos of plans in order to be prepared for the day when the

The Sanitary Water Board proposes that all sewa?e before dis-
charPe to state ‘waters, shall receive a minimum of “primary” treaf-
ment,_consisting of quiescent sedimentation or its equivalent. This
should remove ‘about thirty-five per cent of the pollutin
conditions indicate the need, then complete. treatment wilf’ be required
and such treatment should remove a roxrmaAer erghn{ five per cent
of the ?ollutron |oag, For mterme late congitions,  intermediate de-
grees of treatment will be called for. Exceptron will be made in the
ase of those streams now recervrng such large duantrtres of acid drain-
arrrne as to render treatment of sewage of no public value at the present

Correspo{ndrn ly mdust]rralwastes re o Be treat?d(lo an equivalent
e ree ikewise, the coa operators have been called upon to cease
th e |schar|g$ of silt to the strﬁams
In orde to acguamtt JJUblIC with thesg matters and to afford

an opportunrty for those interested to be heard, the Sanitary Water
Board has conducted a series of fen hearings throughout the state.
Prior to the date ofaheanng official notice of the time and rflace Was
lven throu 0 advertisements in news Pers and legal Journas and by
eans of re |ster%d mail to ho ders of mits |3ﬁue by'the Board. At
the oufset Of eac earm% ar man of the Board explained in
detail |ts purpose and plans, after which opportumty was afforded m
tereste Persons to present therrvrews nthe su Hect in order Lhat the
anrtarV Water Board migh %ur(d In reaching a reasonanle and
(t]urtabe decision on what thmgs to be done to"protect the waters

the Commonweca
Having reache frnaI decrsron the Board IS preparing to issue orders
fo those resrﬁ)onsr le orte |scharge of sewage and indusgrial wastes,
Inf ormrn% em of the degree of treatment to be required of the sewage
and induStrial wastes before djscharge into theswaters of the state, afid
requrrrng the pre aratron and submission of ﬁlans for the freatment
of the same. r¥ the mterest with which these matters were
received, the Board 1S | clmed to believe that In rgenera the ub |c
Is convinced of the need for such a_state-wide prog am and 1s hopeful
that this nterest will be translated into actual accomp lishment,

It 1 difficult to estimate accurately the full scope of this work but

matter, |f
t’
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it 1S believed that of the approximately 1,000 incorporated munici-
palities in Pennsylvania, some 500 of thém will be affected. as well as
several hundred”industries. One good feature of the plan is that
uniformity of requirements can thus e inauguraged for all communities
and Industries on a given watershed, or for specific parts of any stream.
It is not the purpose of the Board to place intolerable burdens either
upon municipalities or industries, but with a full realization that the
time has arrived for concerted action, the Board will expect each muni-
cipality, industry or person responsible for the pollution of the state’s
streg_rp_s, to do what is reasonable and practicable to improve their
condition.

Policy on Coal Mine W astes

Practically all the anthracite coal in the United States js located in
Pennsylvanja. Much of the western third of the state is underlain
with DBitumingus coal. Mmmq and processing of_coal produce acjd
waters and silt. more commonly known as culm. The disposal of silt
i a problem which chiefly concerns the anthracite district, although in
the bituminous district there is a somewhat_similar problem ansmg
from present day methods of processing. Over possibly a hundre
years this silt has been discharged into State waters and Some idea of
Its magnitude may be had when it is copsidered that in the Schuylkill
River alone, there are 26,000,000, tons of silt, according to an estimate
of the Army Engineers. ' In addition, there are vast mountains of silt
throughout the éntire anthracite district and enormous, quantities are
produced dallg by the CO||IerI‘fS and washelrles. o

As a part of the stream JJo lution contrg program but consﬂt_utmg
a distinct phase, the Sanitary Water Board has gstablished a pohcyrt

overn the discharge of coal mine wastes into state waters. The
tream Pollytion Law of 1937 definitely granted an exception from the
?eneral E)rovmons of the Act for acid mine drainage_ and silt untjl such
Ime as the Board arrived at the opinion that practical means for the
removal of the poIIutJng[Pr,opertles of such dramaqe had hecome known,
After a careful and intensive study of this subject by the Engineers of
the Department of Health, both in the field and the labordltory, and
foII_owm% fonferences Wlth_th(f coal operators, the Board took “official
action declaring that practical means were known for the removal of
silt from coal mine wastes, at the same time stating that at this time
the Board knows of no practical method of generdl applicability for
removal of the acid properties of mine drainage. _

However, in this regard the Board recognizes the value of mine
sealing, In which an extensive program was carried out in Pennsylvania.
But the application of this methdod is to abandoned mines and not to
active workings.  Within limits, much can be accomplished in this field
provided funds are made available. o

Shortly following the enunciation of this policy, the Board adopted
resolutions covering"the details for the removal of silt in which definite
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dates are stftted for the f|||n9 of data, and the preParatlon anit sub-
m|ss|ono gans orworks fof the treatment of the silt wastes, all with
th e | eat t the pre |m|nar|es in connection with this problem shall be
undert ren Wli out delay and the 1ctual works constructed as.soon as
materials and labor become availab

Conclusion

To conclude, let me say that eoep de have the ri W%ht to cleap streams.
Numerous court decisions have |d this right, which s wel| set orth
m a recent decmon of the Court of Common Pleas of Philadelphia
County, ennsg vania, In a ¢ase concerning the aIIeged pollution 0 the
Schuylkill Kiver. ~In"this, the court said inter alia:

“And nothing is more fundamental than the right of the peoPIe to have the public .
streams from which they draw their water supply, free from pollution. That right is
supreme, for the simple reason that health and lif¢ itself depend on it. The peoplé have
the a%sotutte right to have the ‘ancient purity” of their streams preserved against all other
considerations.

To this doctrine we heartily subscribe and the Sapitary Water
Board will exert |ts best efforts to attain thls 0al, reallzm? that the
roblem can only be so ved rxt e exercise of wise jud%]men and with
ustice to all coricerned, and more than all, with the ‘entire co-operation
of all the citizens of the state.



THE OPERATOR’S CORNER

UNIFORMS FOR OPERATORS

A recent issue_of Sanitar Enptneermg News, a_fact packed news-
letter edited by Prof. Don E, Bloodgood” for the Purdue University
School of Engmeenn contains a brief editorial which is considered
appropriate for repetition here.  The editorial recommends that opera-
tion personnel in Sewage and water works wear uniforms—a practice
which has impressed us most favorably where we have seen it used:

There a[e those who say that in tlm(e of war all uniforms have a certain
iamountt ofﬂ gn that therﬁ are e encies for man to WIS owe r some
orm of sta ar ized dress, but this fee mg is ot the ﬁro [] win

?omme fs. aps this IS not an optt) tine time to discuss the mat er 0? unP

orms oremg?oye s of sewa unflca ion aﬂd water trea melntHIants b) tth re
}E ese plants spoyld dress u orm

are 0 asons w oyees Jn t
S0 er%/ r¥otgta ou It no p ¥he flrst ace }]tlsa ’?/%t tote
Z e emplo ge It can. be a satis-

ation the employge warks.
Eoe e e
empt ees wet’1 resse neat. It no chubt ives tﬂ% g Y%e a eeIS d o?
gres ge that he wouId r\ot have otherW|se ﬁ attempt at improvement_ in

plan

earance of either employee or plant surroun S or equipment tends to im-
pP ve t eeff?mencyoftwgw%rk belﬁ gone Byte g H
_Inwaror ﬂeace uniform dressb oersonnel engaqed in public serv-
ice functlons as much to commen The prinCiple advantages ac-
crue In t e wa o public relations and as pointed qut bg
d, they can be ‘achieved at no cost or even with some savm
cIothtng costs to employees.  When the public visits the treatment
> works, “uniformed personnel impart an air of goqd organlzatlon and
efflden% to the surroundings and anﬁthmg that Ieave the taxpayer
with such an impression Is uhquestionably worthwhile! When the oper-
ation crew visits the public, as during sewer inspection and maintenance
work, the fact that pride is taken Dy them in dress and appearance
brings. an equally desirablg reaction,
his topic brings to mind a personal experience of some years a%
when a sewage tredtment Plant was visited in an offlma caﬁaclt The
5|%ht of an operator_cleaning a bar screen in a freshly laundered white
laboratory coat, obviously donned hut minutes pefore, was such a trans-
parent erdeavor to make a favorable impression that it was amusing.
A matched jacke and trousers in a practical blue, gray or tan, as com-
monly worn by filling station attendants, would b most ao&)ro riate,
aIthongh a coverall fype of garment I similar colors would b more
suitable for “messy” jobs. The service being rendered is best identi-
594
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tied by having the name of the municipality and department stitched
Into the clothas a preast pocket ornament
Why not give the idea a trial?

W. H W.
STEEL PURCHASES FOR_MRO TEMPORARILY
LIMITED

M. D. Sullivan, Chief of the Sewerage and Sanitation Section of
WPB, recently released Direction No. 1to WPB Order P-141, which
Prowdes that orders for steel used in maintenance, repairs and opera-
lon must be reduced in the second quarter of 1045. " The amount of
steel which can be ordered by an operator during the second 3uarter of
1945 |sI|m|d}ed to 80 per cent'of the sheel purchased for MRO during the
same period of 1944, Release from the limitation may be granted under
unusHaI cwcumstanfes

The temporary limitation directive follows :

WAR PRODUCTION BOARD
Part 3287—Government Services

[Preference Eating Order P-141, Direction 1]
TEMPORARY LIMITATION ON THE PURCHASE OF STEEL FOR MRO DURING THE SECOND QUARTER OF 1945

se of a shar of steel in on roIIed mat rial form durin second .calendar quar
ter, t&\h? roduct| B def M haq 5 gossfz) and i (f nqéces
to us stee ou Inventorjes reates exte po SI [n the nce. of

cn(?umfaric S W |ch eXlgbmgforeseen t |s |m| aﬁon Wlh appy ony |n the seconr? quarter
U i s, Bl ffveq ! ms%eaco@ad@ o s
ﬁ mu] cancel or duce suc orlz ontrolle e|a orders by.the amount of th ? exceﬁs
?? i r}cnatlon r reduct on mus once g
8 f‘ e cancellation or e ucwn [ éen required mist 0e nce

W /én% e setond quarter which cannot b%g

rﬁn ggoRBp(‘eve%tre err0m5|omﬂo éyt Iasm%e “Ouam‘} r) 0 the War ugtion é

rr}a(?e fter, Ref - Di i 0I:{]re fin l})&e B 4ef |res(|jn | It ¢ ?
O e ”}nev”ean”t%e ”9%’? OBvenra '%JP“r%‘amte%%”n‘c'%‘“erepgﬁ”%r efsuan- ot 8 Doetied 1>
Brow
of cafgezm steelgantf less ?ﬁgsn rEOt(ons Ioayn%teoﬁ daut%gwtmoeV\élelcloﬁ(rjdau?trerd%l VleSSXS.leSS than 10 tons

aemﬁ‘) i hepsza‘&{ ;E%fendsaer I Wme AR S L S
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War Production Board,
By J. Joseph Whelan,

Recording SecretaryA

TRICKLING FILTERS—A DISCUSSION *
By J. T. Franks

Chief, Water and Sewage Unit, Seventh Service Command, Omaha, Neh.

_ The past ten vears have witnessed the renaissance of the tncklmg
filter.  About 1934 and 1935, the activated sludge process threatene

Denvefr%s ntege temEbgh%, A&{wal Meeting, Rocky Mountain Sewage Works Association,
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to_P_ush other secondar){_treatment rocesses out of the picture. In the
critical review of the Titerature of 1935 in the March, 1936, jssue of
Sewage Works Journal, the statement was made: “ It Is significant of
the'trend of the times that This Journal, including the Reviw Section,
lists for 1935 only one reference to_a sewage filter and this merely to
methods of collecting samples.” But during this period, men Such
as HaJvorson, Savageé and Piret in Minnesota; Mohlman and Wisely in
[llinois; Levine, Luebbers, Galligan, and Vaughn in lfowa; Jenks in
North Carolina and California: an% others, did"pot share thf belief of
some that the trickling filter was through. In fact, tney felt that the
filter had never been used to its maxjmum capaciy” and proceeded to
carry on experiments in methods_of distribution, dpplication rates, re-
circulation, and types of media. These investigatjons brought out some
¥er¥ erphghtgnmg rgﬁw mftorfmattlon and rng_ed tsr%)me Ihaltf-g‘orgotten
acts, gleaned over the past forty years. During, these last ten years
consmgerable addltlonalpknowled%’eyand some ungderstandlng hasybeen
accumulated but we do pot know-all the answers even now. =

Before starting a discussion of any sort, it is well to define the
topic, In order that we may be assured that we are all discussing the
same thing; review the literature and books on the subject, so that we
may avail ourselves of the knowledge of precedmg Investigators; and
summarize the matter in_a general” way, thus providing & basis and
startln?_é)omt for discussion without needless repetition and delay.

A trickling filter, wnich is not a_filter in the usual sense, may he
defined as a ed of filtering media of various kinds, sizes, and shapes:
and of varying depths and areas; over which settled sewage is dis-
tributed b¥ diverse means and at difference rates; and wheré the sew-
aﬁe, upon trickling through, 1s so altered in character by complex biotic,
chemical, and physmal means as to render it sufﬁmentrlX stable to be
innocuous to health apd to prevent nuisance downstream. As will be
noted, this definition is yer_}/ broad, put ang attempt to make it more
specific places upon it limitations which aré subject to numerous daif-
ferences of opinion. o _ _

Amon? the kinds of filtering media- that have been and are bem%
used are Tath, coke, slag, tile or"ceramic and rock. Each of these ha
been touted as being the ideal, or the nearest to the ideal, medja. Ex-
Penence has shown that they all have their advantages and disadvan-
tages. The size of the maferial varigs from one-quarter inch to six
inChes or larger; here again each size has its advantages and dis-
advantages. “All'have been used successfulliy. The shaPe of the media
has also been the subject of considerable discussion but no_really con-
clusive evidence one way or another has been presented. Filters vary
in depth from 2% ft._to 1n excess of 10 ft,—some have been reported up
to depths of 19 ft. The area of the individual filter is dictated by the
kind and amount of waste to be treated, the-method of distribution; and
the t}épe of treatment required. . Distribution is djvided into two gen-
eral kinds: fixed nozzles and various kinds of moving distriutors. ™ In
this country the rotary type has become very popular. One of the
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;Jot reasons for this trend has been the advent of the so-called capa-

P e g gty
ig ity fi | IS poi
ting urshpg \k/leen the standa¥d and hrgh capacPty tYp ..The %fference
IS sometrmes hard to |scern fgenera way, the difference lies In
the method and rate of app |cat|on of the sewage per unit_of filter area.
In order to clarrf some of the differences, & method similar to that
ested g/ 8 omer nSewage Works Journal of September,
|Cthnb”tseda s the low daly capacity” o *standard”
n the first group accurs the™* low daily capaci “standar
filter, generallygcon Isting of a bed of medrg frv o rhore feet In depth
onto which the settled sewage IS disch arged t{]means of either frxed
nozzles or rotar drstrrbuto s from a do |ng c am er or pumps, at a
daily average rate of from Q.5 to 5 or 6 mg higher rates are
generaI}/marntarnedb recrrculatron of thé final effluent to some point
head of the filter. The ewaers dosed at a rel atrveby |g Instan-
taneous rate per unit of surf ace area, with a rest period Betwéen dosing
tank drscharges or rotations of the distributor arms.
In the seCond group are the high capacity f||ters which are drvrded
into three general types, all havrnr[] or claiming to have, some atented
features. “Each of the different types of hight capacity filters has its
roponents, with each orou endeavoring to”dem n%trate With apB
riate data the particu ar dvantarfres t0"be_gained by that partic lar
Pooess It IS not Intende (er 0 enter into anx Iscussion ot R
ative merits of eac me o but merely to bring out some o
ur]oorted drfferences of all the various kinds.

?] caPacrtx frlters are divided m(Jo fwo rrt]ag ti
these havin hrgh instantaneous osrnTg rates and those havin
mstantaneou do%rng rates er unit of t%r surface, dependrn% on the
method istrioution.  Those with Instantaneous rates have
brief rest perrods between rotations of the drstrrbutor those havrng low
mstrrnt neous r:ites have ljttle, if any, rest periods, the sewage being-
ag In an amost contrnuous f|n s ra?/ The h| Instantaneous

te tPI pe is further divig e |nto te lter” whic rs as a general
ruIe eIatrveBy shaIIow 8 ft.) and the “Accelo-Filter,™ which
generﬂ to In epth The sewade to both |sdtstrrbuted bya
olr-arm drstrrbutor at daily average rates of from 10 to4
gta mag eulo by heav recrrculatrontakenfrom aImostan¥porntrfast
e Ilter effluent and retUrned to almost any point ahead Tilter
The low instantaneous rate t¥pe or the “ Aero- FrIter be of any
depth, and 1s dosed at rates of from 10 to 40 m.g.a.0 means oferther
of two types of distributors ; the motor driven drsc t¥rfe for fr ters up
to 35 feet n diameter or the multi-grm type for filters o reater
drameter The dosing rate 15 generally m mtarned by Irght ecircu-

%nlters similar to these and various modifications of all four types
have been built and are in operation. Some of the major differences
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in the various types of filters have been brought out but what ha é)pens
to the sewa e as It passes through them and What, i any, is the differ
ence rntge |uent?

Regar ess of the type of filter the action inside is somewhat the
same. rre ly, if comprrsesacomplex physical and biochemical process
where th esettled sewage solids, consrstrng largely of organic material
ert er rsso ved or in suspensron the latter dividéd into either pseudo

llqids, collojds or residual set leable solids not removed by sedimenta-
tron In passing through. the filter, become entrapped either by adsor‘o-
tion; absorption or adhesronb the zoo leal film on the filter media.. In
the presence of free oxygen these solids are acted upon by the various
organrsms and their enz mes to alter the material from™ a high to a
less putrescible state his. action has been studied by a humber
of Investigators. herr frndrn s have b een numerous an at times In
seemrnq variance, however, there rsagenera agreement apout most of
them, albeit some have been subjected’to differént interpretations to fit
different theories.

It is not intended, nor is_ there time, to r_ro into details regarding
the brology of the trickling filter. “However, to round out the picture,
the following is quoted from Wilson’s “ Supplementary Biological In-
vestigations” of “High Daily Rate Trrcklrng Filter” Performance”
made” under the direction of the State Health” Commissioners, U JJ er
Mississippi River Sanitation Agreement, published in March, 19

“The composition of trrcklrn% filter growth is varied and complex. [t is an amazrnq
assemblage of living organisms, from minute bacteria (and probably viruses) to insec
larvae over two inches long (crane fly larvae). Between these extremes of size there are
many representatives from both the plant and animal kingdoms, including filamentous
bacteria, fungi, aI?ae protozoans of many kinds, and metazoans and even certain adult

insects FCoIIembo Each of these %roups of organisms performs certain functions
in the filter; each occupies its niche in the biological community.”

There are certarn differences, in the action of the filter as the dosrng
rate rs rncrease |t has been determrned that the amount of film an
not t e surf acb area of the film determines the contact time. Inas-
much as It is believed that the changes In the character of the sewage
are a contact phenomenon, the contact time 15 certain to have a beariig
on the kind, and amount of purification.. Goldthorpe,* n conductrnq
some ex errments with high' rate filtration in concrete pipes 8 fee
deep and, 2 feet in diameter, using a 2- to 4-inch clinker, found that the
contact time was 20 to 25 minutes at 10 m.g,a.d., and 7 to 9 minutes at
20 mg.ad. In a standard. rate filter, the film rs reIatrver thick and
spme of It tends to digest in the filter and unload twice a Vear,
sloughi q or humus, Is comparatrvel% stable and settles readily. As
the fate through the frIter rncreases the film becomes thinner, less and
less digestion takes place, the sloughrn% becomes continuous and floc-
culent—=because_ of both the flushing action of the sewage and the ac-
tivities of the biotic life—and Is Iess readily settleable. ~Because ver
little, if any, digestion takes place in the high rate filter, the flog 1s .stifl

The Surveyor, 102 177 243 (1943)
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highly putrescible and should be removed from the settling tank as
?oen as practicable, It has become™an almost universal p{actrce t0
ollow any filter with an, adequate sedimentation tank. In"fact, most
enqrneers preteer consider secon arg treatment as ﬂ single unit con-
sisting of an oxidizing unit plus a se rmentatron tan
At this point, somé mention should be made of recirculation and jts
effect upon_ purification. Experiments seem to demonstrate that bio-
Iogr cal purification In a filter i apProxrmate)(/)unrmoecuIar that Is,
as the ewaﬂe passes through the Tilter the B removal ecreases
Proportrona y 10 the amount. of organic material present hus as
e ngmbeﬁ of recirculations is rncr ased. the amount of ater|%
moved with each assa e through efrlter drmrnrshes athou
cumulative remova rncreases rt no limiting factors, the
removal would tf)roach 100 per cent rf the number of recrrculatrons
were rncrease In rnrte However, this is obvrously imp ossrbl
The findings of Ing en dent rnvestrPators regar rng a t?/pes of
filters mar(] be summarrz briefly as foI ows her the dos-
Ing rate t e sma ler the percentage of r uctron ut the more
p?un s of B.O.D. removed, b) Wrth recrr ulation, the percentage
of removal Increases to an optl oint an then raprdly eCreases.
point varies with eac sewag g In high rate” filters, the

resul obtarned Wrtitout recr&ulatr N aﬁ never as good as those ob-
taine wrt recirculation high. rate filters, increasing the
depths of the filter beyond feet has” little, rf an advanta e,
The advanta s of re rrculatron throu%h th settrn tda
have noft een cearg demonstrate e s -called see rn
effect of recirculation has not heen succe proven, %
effluent from a standard rate filter is generally we nrtrrtred rtrrtr
cation and the quality of the effluent deteriorate as the load rn?
dosrn? rate. IS increased, hz The bacterial count In the effluent of a
h_rgh ate filter 1s generall rgher than in that of the standard rate

filter.

iet UsS now. consider s me of the tac tors aftectrnn the ertormance
?_f al t% ds, of frIters e}m rstﬁr utron 0 e onto the
I|ter, size and kind of media, (c) depth of filter, eratures
of air dsewaPe (e) ventilation, f) organrc loadin and g) condi-
tion of filter influent.

Kinds of distriputors haye been mentroned prevrouslx and only
this need be a%ded_. It s desirable to obtain the best rstrrbutron
ratio possible, that is, uniform coveralge er unit of surface area: how-
ever, conclusive proof of the need for efahorate means of distribution

IS ac ing.

n e eraI the smaller the media, the Iarger the surface rea pos-
sible. Perce tage 0 %rds remgrns almost constant ere are-
numerous other tactors to be consr ered and the efriciency of equal
depth filters remajns very nearly the same over wide variations of

media.and mate[ral The availability and cost of the material remain
as major controlling factors.
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The filter depth has been previously mentioned, In a general way,
the deeper the filter the better the quality of the effluent: however, with
a high rate filter, this Is not true, The I|m|t|n? d(w_th here_has not
been” determined.  Obviously, a very shallow filter will require more
recirculation than a deepef filter. “ Construction costs and economy
of erah?n myst be considered. _ _ _
. The effect of the temperatures of the air and sewage on filter effi-
ciency has been studied rather extensively. The findings are conflict-
Ing but, obviously, filter action being biofic, the temperature plays an
important_part. Low temperatures result in less nitrification and
poorer B.?.D. eructlon.. : iy

Tne effect of ventilation on filter efficiency has not yet been com-
pletely determined. ~Air to furnish free oxygen is necessary, hut it is
generally believed that artificial, or. forced Ventilation, 1s of doubtful
valye. The possible exception fo this is where there is 1jo rest period,
such as occurs in the “Aero-Filter.” Here forced ventilation is prob-

ably very necessary. , o
yrhe Xwec_tlon o¥ the flow of se_wa?e through the filter has little in-
fluence ou air flow. Difference in_femperatUre between the sewage
and air is the controlling factor. The greater the difference hetweén
these two temperatures, the larger the dmount of air flow, When the
air is warmer than the sewage, the flow is downward and vice versa.
Well designed and well constructed underdrains will generally furnish
all the ventilation necessary. ,
. Obviously, the amount and strength of the sewage to be treated will
influence the size of the filter, There are varjous ways_of stating this
loading, all of which leave something to be desired.” This IS because
both rate of flow and B.O.D. load must be considered smultaneouslg.
That is, million gallons per acre per_day and pounds of B.O.D. pér
acre foot, or their equivalent expressions. The term_milljon gallons
prer acre per day is the most common method of stating dosing rate,
he amount of B.O.D. loading is still the subdect of some speculation;
however, present day designers consider 600 Ibs. per day of B.O.D.
per acre foot fqr standard Tilters and 3,000 Ibs. per day of B.O.D. per
acre foot for high capacity filters to be not excessive.” These figures
are ver arbltrar?]/ and are subject to wide variations, depending on
the problem at hand. N , _ _
[t is.well known that the conditjon of the sewage just prior to its
'ﬁlppllcatlon to any form of secondary treatment is Very important,
rade wastes or “septic sewer hinder the effective operation of any
form of secondary treatment, albeit the trickling filter seems better
able to withstand such shocks. The presence of dissolved oxygen in
the filter influent is very important. Horton, Porges and Baity ‘showed
an improvement of approximately 10 per cent”in B.0.D. feduction
where D.0. was present in the filter influent. 1t is the author’s belief
that the oxidation-reduction potential is one of the determmm? fac-
tors In fllter_effluen(:)(aﬁnd hat it Is thf DO. i rec%rculated effluent

{
that is sometimes mistaken for the so-called seeding effect.
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The design of frIters IS very iblrf/ and thoroughlthl covered m several
standar texts and Is out of trie ker of this a er; however, it has een
the writer’s experience that in esranng constructrng any type of
frIter two thrn%s above all else shoHdb considered. First, temedra
S ould1 e chosen with great care, the soecrfrca&rons mad eve\y definite,
and the mspectron thorou h; second he underdrain_and entrlatron
system made a equate £ us a Jarger safet factor. Too many filters
have failed both physically and |n ﬁ] erf ormance on account of ‘poor or
slip-shod eng |neer| aftention at ese_points.

The 0 eratron ofa filter 1 ar? frxed7 by the design and is con-
fined to more, or less routing matters. such as cleaning nozzles, cqn-
trolling ponding and filter flies, lubricating and maiftaining equip-
ment. - All of thiese have been covered in various publications and will
be discussed by qualified men here today, so no further mention rela-
tive to operation will be made except to suggest that the manufac-
tgﬁ(e)\rvgdr commendations regarding care of “&quipment he carefully

It has been the writer’s rrvrleoge durrng the past two years to ob-
serve the Performance of some 50" trickling filters of most types and
srzes located at Army posts at points all over the central west, In
this area, great extremes of clrmate elevation and population obtain.

Unfortuna erd/ compgte operation data are not avaifadle, gnd the fol-
lowing comments and opinions are based. on personal observations
glus a perusal of avarlable literature. 1t is realized that no one will
?reewrth them In their entjrety, and some will ar{;ree with few, If any

them. It 1S also realized that there 1s very [ittle which Is orrgrnal
or particularl new about thgm
emperature, climate, an possrbly eIevatron affect the operation
of the frlter The size, kind aétd sh aoe of the me raare not as ngpor
tant as uniformity of size and quality, Most of the pond mo
satisfactory performance have been irectly attrrbutable to Taulty de-
sign and inspection, Good natural ventilation Is an absolute necessrt

Standard capacrty filters In depths exceeding 8 ft. are not economi-
cally justif |e Let us not forget that the removal of the [ast few
poun sg P .13, dearl padf?

Depths 'of over 6feet in high capacity filters are not justifiable with
the rﬁsults 0 tar&

The tg istributor and the rate of applicatjon are not as im-
portant as that the distributor chosen. distribute the sewage equall
over the entire surface and at a rate in keeping with the results de-
srred Nrtrrfrcatron drops off and the effluent becomes less stable as
the load per unrt(o volume of medJa IS Increase

More |n ependent studg should be made. of the various types, of
hrgh caEacrty |ters to detérmine the economics involved. Thé wrrter
(t)fs S that som? gi:)trmum point must exist relative to the depth

hter method 0 strrbutdon and anhount of recirculation. oo
much distinction is berno made hetween the different types of filters,
losing sight of the fact that a trickling filter is still a trickling filter
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regardless of the somewhat confusing terms used. All are similar
In"construction and perform the same Job In varying degrees, depend-
Ing upon the requirements of the receiving stream of subSequent treat-
mént. There IS a Raucny of dafa pomtm_([] to the su er|or|t¥),of an
particular kind of the so-called high capacity types. Further biochen-
ical investigation should be encourage with éspecial emphasis placed
on the POSSI le benefits to he gained By the presence of D.O. in the filter
inflyent. L -
_ mallg, bearmg in_mind that they can become hurdensome things
in very large_installations, trickling filters can be de3|?ned and pult
to suit anykind of treatment need, and this need should be carefully
determined beforehand. There has heen too much sewage plant dé-
signing done with knowledge but without understanding. "Too few
désigners have had the doubtful pleasure of falling into a clarifier
while trying to clean out a particularly bad hydraulic _mons_trosn}/.
Too many plants have heen built Without due regard being given 1o
the needs? the stream and the commumg. o

In conclusion, it is suggested that, whi tncklmg filters may not be
the ultimate_in secondary sewage treatment method, they do”have a
h:]gh glace in éhe futuré of sewa%e tregtment and whf_n Properly
adapted to conditions, they are economical and always reliable.

OPERATION OF TRICKLING FILTERS*
By T. C. Schaetzle

Superintendent of Sewage Treatment, Akron, Ohio

_Among the oldest and yet most modern sewage_ treatment devices
is the trickling filter. It Has been modified from™ time to time but in
general principle has remained the same and continues to do a good
job under _proger conditions of loading. It definitely retains a promi-
nent position In the field of sewage treatment.

The Standard Filter

. Considerable has been written about the size of media, depth of
filter and form of distribution. The orlqlnal expenmenﬁ in"this coun-
try were conducted_bg Hazen in 1892, n 1909, Rudolpn Hering com-
hined the three variables of bacterial surface, air supply, and time of
liuid passage through the beds into a formula giving the degree of
Purn‘lcatlon. His_redsoning still holds in that the média size affects
he area of bacterial film and both size of media and depth of filter are
directly related to the time, of passage. o
My own experience at both large and small plants has indicated
that with similar sewages, limestone, slag and trap-rock have produced

*Remarks. Introducing Forum Discussion at 18th Ohio Conference on Sewage Treatment,
Marion Juae 2120 164 0 J
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equally good results as long as the size was not less thap one inch, and
tt?at Ay qhs of SIX fseetor rgore ave proved equaﬁy satisfactory. Th
rnlgt”e]}?e(tllrautslgn or cementing of the media has varied with the ‘type of

| should like to know the reason for the variations in the growth on
different b ds. In some, pﬁants the tilm 15 Tig ht but W|th agdlsttnct?y
reddish cast, at others it 1S a deep blue- green and at still others a
black, partlally curled up tou?h rowth.” At one plant with which
| am f am| |ar the1gnrowt competeyencases every stone near the sur-
face of is growth 1s like a shell, varies from % to 14 inch
thick and |s qune tough The sewage at thjs plant contains better
than 1 rp n.m. ch ondes as an ave a?e. The range is 250 to 7,900
gbm Fo ty- |ve hundred gpm IS not uncommon. ~ Why these vari-

tions in the' type of growth

All of you are familiar with the varjous ty[%es of fixed nozzles and
the more commgn rotaiy distributors but | 1magine that few of you
have had experience with the stra|ght Ine t;{be in use at Qberlin.
Each has its advantages ﬁ disadv nta% has_been my experi-
ence that there 1S as trouble W|th ozze cloq at the rotar
distriputors as at the f|xed nozzle types, . At Qoerlin, Very liftle noz-
zle cloggmg oceurs but sllgpa e of the drive Wheels on the rail, main-
tenan egears and ice on the rail and trolley wires are sources of
considerablé troub

High Rate Filters

Although | have had no operating experience with high rate filters
I do believe that some one here can present some worthwhile informa-

The mqupIe arm and dis¢ distributors are interesting develop-
ments, | have seen but one disc d|str|butor In operation and at the
time, |twasn?|vmg excellent goverage ang rodum %averitr fing spray.
Perhaps sone one connected with“the Orrville plant Say a few
Words on this subject.

Problems Common to Both Types

Common to hoth of these are psychoda alternata. The high rate
filter seems to minimize their presence.  One advocate of the high rate
filter does not clajm the absence of the gnat but refers to their”inabif-
|ty to leave the filtering media because the stone 1s kept wet at all

?tefernnrg ain to Oberlln | have been much impressed by the
very small number of g % s at any fime. H ould there be a qjf-
fer nce |n this respect between”the straight line and rotary dis-

tributo
|n the standard filter | have found chlorinatign of ljttle value for
R]sgc oda control but verly effective for rellef of ponding, yet much
re expensive than harrowing every second year.
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At Akron, flooding has proven quite satisfactory. At a certain
pIant which s designed for approximately. 2.25 m.g.d. and which is
8eratlng under climatic conditions very Similar to those at Akron,

d gnat control was not obtainable when the interval between flood-
mqs exceeded seven days. Right here we come up against a problem

et solvedI as far as ’Wknow
or a small plapt with but one filter and with no means of gnat con-
trol other than yroodln the o erator IS confronted with the problem
of tolerating the pst(c 0da or |sc arqtn g un |tere sewage to the re-
ceiving body of water for approximdtely 24 hours every”seven days
Even Where there are two filters, while one is being held in a floo ed
condltlon whenever the sewage flow exceeds the capacity of the operat-
md filter, unfiltered sewage must go to the stream.” To provide excess
Itey ca&amtg 1S 100 expens%
er experience worthy of mention is that in connection with
odors At Ak ron If a bed is left out of service for more than three
days in hot weather the odor is exceedingly offensive and nauseating
to ‘some of the employees. The best remedy is to wet the stone.

Analyses

| presume that we are all jn agreement that the methylene blue sta-

bI|ItY test is st|II the best availablé determination for sméll plants with-
p a orator%/ acilities or technical personnel,  But what of the valye

ammonia |trogen nitrites and nitrates where facilities are avail-
able for these d etermlnattons

We WI|| a%ree | am sure, that D.0. and B.0.D. are our most reljable
servants.  The State Health Department states that 250 pounds of
B.0.D. per acre foot is the limit for a safe filter loading. Akron’s
exgenence certainl conflrms this.  From 1930 to 1938, inclusive, the
B.0.D. loading was 210 or less and nitrates ran(r;ed between 4 and §
p.p.m. From 1939 to 1043 there was a ver?/ sh ap decli |ne In n|trates
as the loading mcreased A e|n|te reak o less than 4 ppm oceurs
at 250 Rounds of B.O.D. per cubic f ootW|t a (ro to as low as [p p.m.
when the B.O.D. reached apprommateﬁ/ 600 pounds per acre foo
With a normal domestic sewage the following effluent analysis is

considered satisfactory:

Suspended Solids. not more than 42 pp
..................... not more than 25 p.p.m
DO ......................... not less than 5 p.p.m.
TIEE T — not less than 6.5 p.p.m
Relative Stability not less than 90 per cent

Conclusion
Finally, I offer three questions to initiate discussion:

(1) .. Is it practicable and economical where standard filters are used
to provide 3 means_ of shutting off or turning on additional filters as
the sewage flow varies!
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filte@ How high can chlorides run without detriment to a trickling
(3) How can chlorides be controlled?

In conclusion, let me suggest that this, paper touches only. a few .of
e Items In connection WI?I? trlcuﬂng h_lt%[poperatlon andyls not in-

th
aanded s a treatise on the subject. "It is intended only to stimulate
ISCUSSion.

BARK FROM THE DAILY LOG
By Watter A Sperry

Superintendent, Aurora Sanitary District

March 1— Wednesday, and the month off to a good start. Gas and tire
restrictions have almost eliminated the occasional pleasant and profitable
hour with a visiting operator but today P. H. Schroeder, Sanitary Engineer
for the Dixon (lll.) Ordinance Plant, came to call. It is always an inspira-
tion to walk about one’s plant with a brother operator and “talk shop.”
Did you ever note how many good ideas are suggested at such times? Wm.
R. Copeland, formerly of the Connecticut State Department of Health, had
a familiar phrase for it: “Always make the visitor pay his way.”

March 3 — Flushing out the filter nozzle riser pipes today. It was a must
job. The surface of the filters was covered with gray grease balls— a
strange sight. The balls were surprisingly round and firm and ranged in size
from one-half inch to nearly two inches in diameter. Some of the risers
were packed so tightly with assorted sizes of balls as to almost cut off the
flow. The phenomena lasted for several weeks and then disappeared.
This condition had not been observed before or since. Nothing connected
with the operation of the clarifiers gave any clue as to the origin of the grease
nor was the condition even suspected till the reduced flow from the nozzles
demanded our attention. An unsolved mystery.

March 4— The telephone again. It always rings in the middle of some
laboratory operation but it is always an adventure and one never knows
‘what to expect. This time a distressed voice informed us that he had just
dropped a ten-dollar bill in the toilet and would we please watch out for it?
We gave him no encouragement. At that, once in a “blue moon,” a bill
does come through and one of the operators has had a lucky day.

March 7— Bought a fine large safe with a combination lock for the office
today. Picked it up at a bargain price from a defunct hotel. In it was a
removable section of forty steel drawers, each with a label pocket and a lock.
It cost someone a lot of money and had been used for storing valuables of
hotel guests. This outfit gave Willard, our valued assistant, a good idea
which was promptly adopted. The removable part was converted to use for
the storage of small supplies and repair parts, such as switches, spark plugs
fuse links, thermal relays, valve packings and the like. The drawers were
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labeled and now provide a place for things difficult to store and easily lost
track of. It gives us an inventory at a quick glance and helps maintain
supplies at a safe level.

March 10— Two things around a plant can quickly make trouble— a mis-
calculated paycheck and the time. It’s odd about the pay checks. No
matter how unskilled with figures a man may be, it is always a matter of
amazement how quickly he senses a “short” check.

As to time-keeping, when we cut off the public utility power supply and
began to depend wholly on our own gas generated current, our electric
clocks went wild. One of the generators ran the clocks too fast and the
other one too slow. Lunch time and quitting time were never right with the
men’s watches and trouble began to brew. We were not running the gen-
erators primarily to operate clocks and so did not provide delicate voltage
regulators. A near riot was averted by buying a good old-fashioned pen-
dulum clock with the familiar octagonal frame. It keeps almost regulator
time and every one is happy again.

March 12— Trouble on the big 69-inch interceptor today. It runs along the
river through the village of Montgomery and, for the third time, one of the
manhole covers has been recovered from the river and replaced. The Kkids
again. Today we sent down a crew of men and pulled out about a half ton
of stones with a bucket and rope— more kids having fun. This time we
struck upon the idea of a simple fix by cap-screwing a plate on the underside
of the cover and over the finger hole. We have had no trouble since. The
youngsters cannot pry off the cover with a stick. Seems to be simple and
effective.

March 24— Just another typical day:

Routine laboratory work on Thursday’s composite samples:
Free amonia, nitrates, pH, stability tests, D.O’s, 5-day
B.O.D’s, suspended solids and Imhoff cone determinations.

Weekly Orsat test of the gas and B.T.U. values calculated.

Downtown pumping stations inspected.

Creasing routines for all machines.

Mowers sent to the shop for annual overhaul.

Two men working on the sludge beds.

Sewer connection inspected in the South Park District.

Working on the river rating chart.

, Working on the filter nozzles.

March 27— Paper mill test day. Chapter Three of the Paper Mill Story.
After the sampling arrangements had been planned and the various gadgets
made and assembled came the problem of where and how to get a measure
of the volume of flow leaving the mill. The best way would have been to
place a 90-degree, V-notch weir in a manhole at a point just before the
waste entered the District interceptor. This manhole, however, was across
the street and, while this arrangement would have given an accurate flow
measure, it was far too inconvenient to be considered. Meantime, there
was a rectangular channel twelve inches wide and about eighteen inches
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deep meandering through the mill into which all the mill wastes found their
way. At a selected point in this channel, a board with a thin metal weir
crest was placed to form a twelve-inch rectangular weir. A stick with a
sharp nail in the end made a good hook gage. On the other end a section of
a rule was placed to be read against the sharp edge of a board placed above
the weir. This arrangement was convenient but not too accurate. Sand
accumulated back of the weir and there was not sufficient vertical height to
give a free fall over the weir. It did give us a reasonably comparable record,
easily computed from tables. Later, a V-notch weir was placed in the
manhole and an occasional set of readings was taken simultaneously over
the two weirs to obtain a correction factor. This proved to be about 18
per cent low on the rectangular weir. (To be continued.)

March 28— Another very pleasant day. We were happily surprised to have
Walter Kunsch, the newly appointed superintendent of the Urbana-Cham-
paign (lll1.) Sanitary District, drop in for a get-acquainted chat. He had
come up to Aurora on a pump repair errand. Walt comes to the Middle
West from the New England States and looks so much like C. R. (Chuck)
Velzey that the writer has been “red-faced” with embarrassment more than
once by mistaking one for the other. Here in lllinois we like him and hope
he learns to like us.

The Fox River is in flood following a 2.7-inch rainfall. Three and a
quarter feet of water is running over the chest of the Main Street dam, the
highest since 1938 when there'was a crest flow of four feet. This flow was
not enough to top the secondary tanks as it did in 1938 but the clarifier over-
flow chamber had to be sandbagged. In 1938 the secondary tanks were
submerged ten inches and trapped about two wheelbarrow loads of fish.
They were finally caught by bypassing the flow when the resulting lack of
oxygen drove the fish to the surface. How the word got about among the
negros who fished for carp at the plant we never found out, but they came
and got the fish.

April 1— April Fool’s Day but a good one. Collected $100 for a factory
sewer connection in the Hercules Park District. A regulation house con-
nection costs $40 but this one was special and the fee was determined by the
Trustees.

Had a caller this afternoon with a new and interesting query as to whether
sludge would make good bedding soil for growing mushrooms. This was
unusual. We once had a friend who put his son through the university with
the money earned from mushroom beds in a gypsum mine. He used the
manure accumulating from the mine mules. Imitators tried it in their base-
ments but the swarms of flies developed rivaled the insect plagues of the
days of Moses and the Pharaohs. Manure is now hard to find, however,
and sludge might be a good substitute. We told him as much as we could
about sludge and he went away promising to try some experimental beds to
be set up in the basement of the old Aurora Brewery. Some will not agree
as to whether this is the best use for a brewery but, if it works, a lot of
sludge will be used.
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April 5— Here is a bit of borrowing philosophy. A neighbor came across
from the nearby cottages to say he was in trouble with a plugged sewer and
asked us to loan him a sewer tap. We reluctantly let him take a small tap
but it did not come back when promised nor for several days thereafter.
Finally, after a second call we found him at home. He acknowledged the
loan and brought the tap back the next day. Fortunately it was not needed
but such things are irritating to a good willed lender and the next time we
will hesitate before allowing the loan. We have boasted of our ability to
borrow anything we needed from anywhere at any time— the secret is to
return the item in good order and on time as promised.

April 10— Have been working on the plant highway sign. For several years
its appearance has been restored by retracing the letters with fresh paint but
the results were getting less and less satisfactory. Then we got the idea for
a more permanent lettering scheme. All the letters were cut out of Mason-
ite, giving a raised letter effect. Next the same letters were cut out of
stainless steel with a chisel and a pair of snips. These were then run through
the enamel-baking ovens of a nearby industry. The black, stainless steel
letters were mounted on the Masonite letters and the combination screwed to
the sign board. The effect was excellent. Now the letters are easily
removed and replaced when the board needs painting and it always has a
well groomed appearance.

April 13— Friday and an unlucky day for the State Highway Department.
A little neighbor girl we always call “Sally” came running breathlessly to
tell us that the asphalt barrels stored at the highway were afire. Sure
enough, we could see the smoke and flame and our men put it out. The
local highway supervisor was called and Sally got a box of candy at our
suggestion. It was during the spring vacation from school and the young-
sters were on a rampage.

April 20— Plenty of trouble at the screen house and about the clarifiers for
the last three days. Periodically, large gobs of a super-slippery, green-yellow
grease of butter-like consistency has been coming down the interceptor.
From whence it came we could not guess. The floor of the screen house
was dangerously slippery and the use of a hose and broom did not phase it.
Sand had to be used to give a safe footing. It clung to the tools and made a
dangerous fire in the incinerator. The men’s clothes were being ruined and
their tempers were getting decidedly short. It looked like a cutting oil or
soap and tested strongly of copper.

About this time the City Engineer and the City Sewer Inspector called
for a conference at a manhole downtown. The manhole, as well as several
blocks of sewer, were found to be caked with the stuff. The Sewer In-
spector was breathing “fire and brimstone” since his men were refusing to
work any longer with the sewer. We then determined the source of the
grease to be a local brass shell-case plant. At first, the plant superintendent
denied strenuously that it came from his plant but later he calmed down and
allowed us to inspect and study the place. Before long, a few laboratory
tests clearly showed the material to be coming from the shell washing
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machines. Individual grease traps improvised from steel oil drums and
some piping completely solved the problem and there has been no grease
trouble since.

There is a moral to this story. The superintendent knew the source of
the trouble but was irritated by heated words and argument. A sincere and

..quiet try at finding the difficulty and suggesting a solution brought the
needed co-operation.

April 25— The night man became the proud father of a baby boy today, his
first. Mighty good cigars!

ACTIVATED SLUDGE ROUND-TABLE *

Charrman George Martin (Green Bay, Wis.)—We now come to the
over C mrnus 17 part of the program. 'The only. reason | can
eyou for my ern% assrt{;ned to g esile over this session 1S that my
nt does not inclyde activated Sludge treatment and that know
abso utely nothh gS about 1f. At least, "1 shall be neutral!
Larson has a question,

? Larson Sﬂrrn field, [11)—l would Irk fo take Jssue with
Pro Blé)odgood seeT is Journal, 16, 5 913 (1944)) in regard to his
rQ 0se s%ck of ratrn actrvated sludge pldnt oEeratron It
strr es me that IS pasis of m d. treated per m.g. of tank capacity Is
more of a esrgn criteria than an operationa] one | would like to"see
more ogerator report on hhe cubic feet of er pound of B.O.D.
removed, which 1s,.to me, the best measure 0 o erating efficiency we
have. | cannot visualize or think In terms of Prof. Bloodgood’s
e, OB 2000 (Lafayette, Ind)—1 contend tat the evalat

rof. Bloodgood (Lafayette, Ind.)—I contend tha e valuation
of activated S?t%) e o eratt/on on the basis of m treate per m%
of aeratron tank vo ume s not a designing engr eer’s figure and b
lieve th at It IS wrong fo say. you can measure the amount of BOD
remoYa by the cubrc feet falr an Lre I is my grnron that w
actually kriow very little as yet about the applicatign of Ir to activate

e we must take the hroadest possiole view of the process and use
onr(/I he very fundamental facts such as the volume of the tank.
Larson—Is not air aP plication a funflamental functjon?
Prof. Bloodggod—Yes, but'you can not tell whether a cubrc foot of
air |s used as %frcrentlér under(?ne set of conditions as und er(an ther.
thews Y t )_No matter Whatt pe of users
ou are usin our plant 1s performing properly you_need onl
gbout 100 cub? geeY ?ar? to remo ?one M 1p 6/3/ h ?
tainly more effrcrent an economica ope ation than if 1000 cubic feet
of arr |% revrdurred to do the same wrir
inter we carry more solids in the mixed liquor than in the

*Fo um Drsc sion,. Seve ee AnnuI Me trn Central States .Sewage Warks
E)Itropohan §ewevr\zge |srtr|c Grégn Bay V\PX Seo ge Martin, guperrntenu%nt 8reen
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summer. If you have the capacity, try operating with low and high
solids contents in the mixed liquor with uniform Use of air. We have
a peculiar condition at Gary. The blowers are operated. at a fixed rate
for several months and there will be a natural variation in the efficiency
of B.0.D. removal during that period. There are several variables
that may cause the efficiency to change, such as solids content, rate of
sludge feturn and rate of waste, Prof. Bloodgood mentioned that
theré was about a month’s Iag. There is always a certain amount of
lag and 1t is only possible to Geal with averages. A day-to-day deter-
minatign is only an indication of the trend of the treatment process.
J. G Mackin (Madison, Wis,)—With reference to Mr. Mathews
remarks about the variation in mixed liquor solids, I presume that such
variation was by intent and not by accident. Tf it was by intent, |
would like to know why the solids go uR In the winter and down in the
%,ummelr, and why he risked reducing tne air last month to such a low
igure . .
ng. Mathews—You have heard Dr. Sawyer_discuss the slowing ug
of the bacterial a&_non during the winter gsee This Journal, 16, 5792
(1944)), which indicates that'you need more solids In the agration tanks
to obtdin the same results that are obtained by less solids in warm
months, The reason the _apPhed alr was_reduced last month was be-
cause the tubes were partially clogged, Since there was an excess of
D.0O. at the end of aeration 1t was safe to reduce the amount of air
applied so as to reduce the pressure at the blowers. _
Durmgﬂthe winter months, mixed liquor solids may run as high as
1,800 p.p.m. while in summer they are held to about 1,000 p.p.m. ~ The
sludge index was low i January; about 55, while at present it is about
20, showing a gradual_rise with increasing raw. sewage temperature.
This does not check with our exoo%nence one winter Wwhen the sIud%e
index went to a high of 495 In 10 below zero weather. There was o
bulking present in‘the sense that large ?uantmes of solids were pass-
Ing over the weirs of the final tanks, for the effluent suspended solids
never exceeded 10 ppm. _ _ _
Mr. Mackin—Then you did adjust the solids concentration by intent
ang to serve a E)urpose; you pointed out that the or%snlsms may be less
active, suggest ng a need for higher solids in the Winter, butdid you
flngtggg B:0.D. load to vary—to Show a rise in the summer and drop in
winter?
Mr. Mathews—Operation was being controlled merely tq be sure
that the quality of the plant effluent stayed where we wanted it, paying
no attention 10 the load coming otfer from the primary clarifiers.
. .Mr. Mackin—I think that point should be stressed.” The Gary plant
IS, in very fortunate, circumstances in reqard t0 Ioadln% and is not af-
flicted with the bulking that occurs when the secondary treatment proc-
ess Is overloaded at ofher plants, . _ _ _
James Brower (Milwaukee, Wis.)—While we are talking, about air
aprI|cat|on, | would like to say sorhething about getting air through
diffuser plates under summer conditions. “In 1928 we started to study
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the effect of moisture on the efficiency of diffusers and we have found
(sroonndruess!h/fls/ that conditioning the air has an appreciable effect on diffu-

A %reat many operators, if theg were Ftdsked if thelv had notrced an
increase In air pre sure In summer, would say no, but | have never
yet gone through the summer period without observrng that the air
capacity did not fall off and that the pressure went up. In ffrct It
costs us apout $84 per day more in the ‘summer months to supply our
waulgea a(irtx of about 195" million cubic feet of air per day at'thé Mil-
I have here a chart which shows that at 90 per cent relative hp
midity, a total of 45 oun s of water per day will be put mtogsrnge
contarner of 9 Iates |sc arging one c.tm. per plate. = Since the séw

age Is a great deal cooler in summer the moisture contained in the air
under ressure is condlensed Jn the ‘coptamer and must be blown out.
C(hre Ica(pacrty of the plates will fall off 30 to 50 per cent under these

Our 1928-29 studres were made on new, clean plates in a research
sef-up. Tests of eﬁrcrency were made under different conditions of
relative humrdrthv and b arometrrc ressure fan one IS Interested |n
our report on this work | will beag ad to h ave th fget in touch with
me. | think these studres resulte In the adoption o t e present sys-
tem of testrng v p gte manufacturers whereby the p late capacrty 1S

xpresse atasae temperature and barometric pressure.

atfreld Decatu I1l.) —I\\/I/\vex perience is atfsolut I[y ina ree
ment wrth that of rowers e have a special condition
catur bec?use our sewa e 1S of hrrg er temB 1rature than in mostrp acs
but qur blowers almost stop entirely just before a storm and when
humidity is high.  With a low bargmeter and high humidity, the pres
sure at our bIowers erI Increase 1to 1.5 poynds ger square inch. and
It 1s almost imp ossr le to et the arrthrough the plates. ~ At such times
we must ventt e alr 1o e ahmos here.

There 1S no question but that the containers or plates will hecome
filled with water undey certain humidity and temperature conditions.

Starr Nichols (Madison, Wrs{ | ‘have heard of people with
theumatism predicting humidity and storms, etc. Perhaps Mr. Brower
might get in touch with the meteorologists in the hope that he could
heIp them predict the weather more accurately,

r. Brower—I do not know if it is arthritis or rheumatism but it
IS a nursance and, as far as taking it up with the weather man, we have
enou%h pro Iemls( ofopr ow.

The "Mjlwaykee pant 1S Iocated on the shore of Lake Mrchr&ran
where the humidity Is ver h% ave had a lot of trouble keep nq
the air pressure own. and g(pv arr to the tan |rs

%htt at our coptainers, locat ?w the Iae eve mrr% 8
ea | because we found them almost fu water, which we remove
with ap our enrprneers a(fsured s that fhese containers were

made of ver dense coricrete and were water-tight,
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Finally. catclung on.that the weather conditions played havoc with
the opergtion of the diffusers, we constructed a large “pipe in such a
manner that we couId condition the air passrnq through it'and produce
humidities comparable to those exrstrn? he oufside atmosPnhere
This apparatus was eciurpped with a certified qas meter, mano eter,
and wet and dry bulb thermometer in the pipe Ting passing the air to
the plate container. New plates of known porosity were tested and
the results checked our findings under actual operating conditions—the
capacrtg/ a ||ng off as much &s 30 per cent in some Cases.
work ‘convinced us that high relative humidity With certain
temperature of the sewage caused the air to reach its dew pornt creat
Ing an increase in pressire and a reduction in volume passed through
the plates, From an economic standpoint, this becomesaserrousmat
ter, ‘especially In large plants where hyge volumes o air are op lied.
VerP/ little has been %ublrshed about this phase of E lant op eratr
t was surPrrsrng to me to read in Sewage Wor sJourna that dif-
fyser plates at Cleveland lasted only about a’year and a half. We have
Plates which have been in ooeratron since 1925 and, although we burned
hem down once an smoo hed them with a carborundum stone th eru
nows ow onr; a slight mcrease |n pressure over plates which were |
stalled in 1937, The plates in the old plant have permeability ratings
of only § to 12 as com ared to the permeabil w]y of 30 to 36 In the new
plates; Today many plants are e%urlg)ped wit pates of 60 to 80 per-
meability and”encounter serious tr One hegins to wonder |f It
IS the proper thing to go to such courseolates although of course, It i
necessar%/ to use. plates of large capacity where it 15 desired to limit
the num er of diffusers to a minimum.
Steam driven blowers are used at I\/Irlwaukee each requiring, about
100 horsePower The pressure can build up fo a certain limit after
which the blowers will drog off the ling. In order to put them back in
service It is necessary to reduce the arrgressure over the entire plant,
In our case, a ressure Increase of 110 pounds costs about $84 dail
We have been talking about the above problem for some, years and
| have met only one operator who experienced the same conditions from
June to September and he rePorted that plates were actuaIIy blown
out of the c%ntarners because he pressure became so h " helieve
tatt is problem is of vital Importance to ever drffuse arr activated
squ Pant and hope that research will be initiated,
rof. Bloodgood—The same difficulty is experienced at Indian-
apolis.

Mr. Brower—I am interested to hear that,

. Leland Bradney (Sioux Falls, S. Dak.)—I can add nothing to this
drscussron on diffuser plates but we have one of the most serigus acti-
vated sludge problems in the country at Sioux Falls, We are handling
a mixture of sewaqe and of ackranr house wastes, the latter after pre-
liminary treatment on trickfling filters. For some time we have been
troubled by rrsrnd sludﬁe in the final settling tanks. The drscouradrng
thing about it 1S that the condition only occlrs when we have what we
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onsider a good activated sludge but the stuff just will not stay down
?n the Eotto?n of { etan?(. _Weghave aﬁso ?oundj,that theqoadin odf the
process has no effect on this nsmg slydge condition; the B.O.D: of the
Influent sewage to the aeration tanks has varied from 65 to 350 ?.p.m.
and the rising sludge occurs through the entire range.  Another thing,
the dissolved oxygen concentration does not seem t0 make much differ-
ence. We get above 0.5 p.p.m. in the aerated mixed liquor and the
sludge doesn’t rise any worse with 0.5 g.p.m. than it does with 2 p.p.m.
lco% Iti|Onnterested to Know If anyone else has encountered a similar

Prof. Blood?ood—_We have had trouble with ri mg _sludge and have
been able to cofrect it ba/ Increasing the Ioadln([;, that'is InCreasing the
m.g.d. treated per m.g. of aeration tank capacl P/ _ _

K. V. Hill (Chicago, III.)=I think the problem at Sioux Falls is a
ver}/ special case. With reference to Prof. Bloodgood’s. su?gesnon
that he has corrected the difficulty at Indianapolis by hoosting the load
on the aeration tanks, we have analyzed the Ioaqu on thé basis of
pounds daily of applied B.0.D, per thousand cubic feet of aeration tank
capacity and have found that it'varies from 27 to about 100 pounds per
day per thousand cubic feet. o

| "'would also like to bring oyt that this rising slud?e 0CCUTS even
following the second stage trickling filters, The ®ffluent from the sec-
ond stage of filtration, Upon settlmq produces the identical condition.
_ Mr_Mackin—I question Mr. Hill’s interpretation. | am not syre
it is the same condition. [t seems to me that the sludge Is going
seﬁnc and | know that, on occasion a rising sludge in the aératjon sys-
%e can be a well oxidized sludge, so I do not thirik they are of the same

e -
prr. Hill—The effluent from the second stage of filtration frequently
cotntatms 2 p.p.m. of dissolved oxygen and Some 10 to 17 p.p.m. of
nitrate.

Mr. Mackin—Have you examined the trickling filter sludge under
a microscope to determine if it appears to be Similar to &ctivated

sludge ?
Mr. Hill—No

. Mr. Bradney—We have taken activated slud?e that rises very rap-
idly and placed it in a fiocculator. Once the nifrate s used up, which
takes about 4 hours, that_sludPe does not rise at all in 8 or 10 hours.
We did the same thing with sfudge from the secondary trickling filter
with the same result. _ .

. Chairman Martln—MaP/ | su(gg_es,t that we give some of the time in
this discussion to the Maflory OXidized Sludge Process. Mr. Mackin
has been operating the Madison plant for sgéveral months under this
mithod of control. Stwgose we mvhte que_stlon%_alon these lines and
ask Mr, Mackin to answer them on the basis of his -experience.

Prof. Bloodgood—Mr. Mackin, how much have you increased the
loading in your plant since converting to the new method of control?



614 SEWAGE WORKS JOURNAL May, 1945

Mr. Mackin—We have increased the loading about 1.0 to 1.5 m.g.d.
The %Iant now treats some 85 to 9.25 m.g.d. ,

The B.0.D. of the sewage is very similar to that formerly received
although we had 3 or 4 inches above normal rainfall in June and the
total rainfall for the year thus far is 2 or 3 inches above normal. Fur-
thermore, | have noticed that the Madison sewage has shown a tend-
enc>{ to increase in strength. | do not know if this’is a result of the cop-
centrated housing condifions because of the fact that we have a sizeable
camp. nearby or whether it is a normal wartime experience, but | have
definitely noticed that the strenPth of the sewage is gqing up. We have
increased the air under heavy foads as in the past Wintér when we had
a very critical condition brou?ht about by the unusually heavy kill at
the Oscar Mayer qackmﬁ; glan L

P. W. Riefesel (Minneapolis, Minn.)—As an operator of a plant
usm? the oxidized sud?e_s stem, have You found the method of con-
trol 1o be practical? | think that is the point which is bothering many

eople. . o :

P f\)/lr. Mackin—Yes, | do consider it a practical method of control.
There are other places in which the application would be much more
simple than at Madison_ because of the variable load that we have; for
example, where there is a fairly normal, uniform load without any
severe shocks. | can sympathize with Dr, Hatfield of Decatur, be-
cause, his plant receives’some tremendous shocks, but where these are
absent oxidized sludge control is most satlsfactor)(. >

[%r.kl-j)atfleld—What IS the extent of the shock Toad that your plant
can take?

Mr. Mackin—An overload of about 50 per cent for 4 hours and 10
Per cent for 24 hours, only providing a normal load is not exceeded
or the next day. or two. “Mr. Malloq has a method for rating the
plant. The Madison plant is rated at 15,000 pounds per day. _

Mr. Mathews—How much did you increase the mixed liquor solids
and the applied air? _ _
~Mr, Mackin—We tended to decrease the solids. We increase the
air only during the winter time.. L _

Mr.” Mathews—Are you trying to maintain uniform operations or
do X/IOU make adjustments_in the 24 hours? _

r. Mackin—=Very definitely not uniform. We vary the control in
accordance with the” demands’ that are established from the charts
which Mr. Mallory provides. We check these items six times a day
andhr?alie necessary adjustments to keep the process in balance after
each test,

Mr. Larson—Where do you get the men to do that?

Mr. Mackin—Only one man s required. _ _

. Mr. Mathews—How much do you vary the concentration of solids
in the mixed liquor? o

. Mr. Mackin—We haven’t analyzed the suspended solids in the aera-
tion tanks on each shift but | would estimate that the variation would
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not exceed 200 to 500 p.p.m rangrng from 1,200 to 1,700, as ah example.
The solids con%entratron has varied from ‘about 500 to' 2,400 0 p.p.m. in
our seven mont ex errence to date.

Larson—Do 3/ou find that soch variation qwes ¥ou better re-
sults tha]n when you operate at a irnr orm ¢o centra lon of 3,000 p.p.m.?
IS not the a|r C nsumptron greatly increased?

Mackin—The more Solids ‘that mHst be carried in the aeratror]
tanks the more alr that must be suPphe Hence, where our contro
tests ca for_high solids jn the aeration_tanks, the air costs are nE)g

|gm hese conditions will IErevarl when there 1s a heavy B.
oad on e secondary treatment units

Larson—What is the average B.0.D. load in your plant?

Mr Mackrn—We tr to keep the load on the aeratron lant below
the rated capacrtyo 15.0 0pounds per aay, but we ave apred 0ads
al the way from 12,000 to 0 pounds. We requlate 1t to try to
appl\)( u% {0 15000 oundsdoer da of course.

r. Brower—Can you determine the extent of the load from your
routine control tests?

Mr. Mackin—We can not. This demonstrates the very great need
which has been mentioned by man operators for some ofher test that
would be comi)arable to the’ B.0.D. but which could be determrned In
a half-hour. 1 have recently undertaken ox gen consumed tests but
have nothrn? to conclude at this time. It is (qnfortunate that we have
no other determination which will give an index of load within 2 or 3

ours
wer— Do you believe that |t ou have g go lity of acti-
vated sIEErd e in the glant and, sakv Xé)[p %?nrxe Lhaqu rso?r ds,
hat the plant could stand a shock load better than when the solids are
ess than 1200 o{
Mackin—Yes.

Brower —We strive as much as possiple to car g between 3000
and 3500 p.m. solids at Milwaukee. What is the B.0.D. concentration
of the mflue(nt sewage to the aeration tanks?

ckin—OuT raw sewage runs about 250 p.p.m. of 5-day B.O.D.

and about 200 to 250 p.p.m. in” suspended solids. ' The settle sewa e

to aeratron has shown approximately 175 p.p.m. B.0.D. and 100 p.p.m.
susﬁﬂen % solids.

rower—It |s interesting that, while there has been a ﬁreat

increase in war Ero duction at waukee the sewage flow has shown

ver I|ttaleorvncrea e bunt] the B. a\?era) the sewa%e has reached from 250

?nn Irt prs evrdent that gt?te high mixe ? iquor Jo[nds con-

centratron carried at Milwaukee Is necessary because of the strong

sewage receive

V\ﬁ% |edeseq—Do you feel that the tests such as you make constitute
satrsfac'\ﬁgtcr h? nt1o emaeasruorgrsmatron of suspended solids by centrifuge
and the results of setﬁgometer tests grvepan Immediate y|dea of tﬂ
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physical characteristics of the sludge, from which it is possible to deter-
mine the state of halance of the progess. ,

- W.H. Wisely (Champaign, I11.)—What particular change was made
In the rate of aCtivated sludge retlrn, based on your normal operation
prior to adohptlng HHS method . of camtrol? _

Mr. Machiw—The activated. sludge return was increased very sub-
stantially above the de3|Pn basis, However, | was returning activated
sludge at fairly h|([1h rates prevmule but we have increaséd the rate
of réturn _ov?r thaf em Ioge%formerey. .

M}r. Wisely—What was the formér fate of return and what is it

oW’ :

Mr. MacMn—The rate has been increased from a range of 25 to 35
per cent tq a ran%e at present of 40 to 60 pﬁr cent. _

Mr, Wlselké— 0 Yyou atiribute ang of the improvement which has
apparently taken place to the reduction of B.0.D. concentration in the
s%wage agplled to the aeration tanks by virtue of the increased rate
of return?” _ _ .

Mr. Machin—No, | am not sure that is a factor. It is my opinion
that the total B.0.D. load is the determlnmg factor.

Mr. Larson—When you returp 50 Per ent of the flow as return
sludge, the bulk of it Is actually plant effluent. ~Are you not just dilut-
Ing the incoming settled sewage with final effluent? *

.~ Mr. Machin—Yes, there is dilution of the sewage go_m?_to the aera-
tion tanks but it has not been demonstrated that the "dilution is a sub-
stantial factor in producing a better effluent, _

Mr. Brower—You have also jncreased your pumping costs and de-
creased the detention period In the aeration tanks.

Mr. Machin—Yes. _

_Chairman Martin—What about operation costs and personnel re-
quirements ? _ _ _

Mr. Machin—Costs will have to be revised slightly upward; | would
estimate 5 to 10 per cent above our costs before adopting this method
of control. ~As to personnel, there have been no demands on the operat-
ing force that are at all excessive, . _

Mr. Brower—What has heen the extent of the reduction in aeration
period by the. change fo Your present_ high rate of sludge return?

Mr. Machin—OTigina I% the aeration” period was 7% to 10 hours;
now we have about 45 to 6.5 hours. _ _

Mr, BEQ\t/ver—We prefer to have about 7.5 hours at Milwaukee if
we can get it,

Mr. "Machin—I do not think that is a factor but that is just my
opinion.

d Mr. Bloodgood—You do not believe aeration time to he a factor?

Mr. Machin—Not beyond certain limits, There is a tendency In a
ot of thinking to over émphasize one particular factor; we must look
at the thing With a_broad viewpoint and realize that there are many
factorts involved. Each item must be weighed in proportion to Its
Importance.
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hajrman Martin—We have a representative of Mr. Mallory’s or
g Ezatgon with us today ana I WOUI% ?fke to call on Mr. AL W yWest

A, W, West %Madlson Wis.)—It is unfortynate that unforeseen
trar]sdportatlon dhhculues in New York maqe It impossible for Mr

Ory to be with us toda smce he |s the only person who Is quahﬂed
topresent the entire su {ec of oxidized sludge’

The prevmus dscuss on roueght I the estlon ?s to Wgether h
creased rafes of sludge pump ag were called for so eI’X to dilute t
strength of the settled sewagge. ~ Dilution along 1s not the p rlmar¥ -
jective. It you have a certdin combination of aerators and clar| |ers
youmustoperate the system according to the Jaws that govern for that
Pe ific combination of tanks. This also applies to the rate of return

/gs an illustration, let ys take the Madison plant with all of the aera-
tors and clarifiers in service. Accordln? to our method of rating, this
IS a 46 per cent return sludge plant designed to_ treat a sewage of 200
p.p.m. Now let us take one’cl r|f|er out of service apd the plant char-
acteristics have been altered to a 26 per cent return sludge rate to treat
a sewage of 235 p.p.m. B.O.D. In this case, there is less dilution for a
strongér sewage.

There werg uest|ons as to the amount of solids that should be cay-
ried in the mixed liquor and the amount of air that is necessary, _Itis
impossible to Oget the best results out of any plant by maintaining a
constant mixe I|quor solids content or a constant rate of air apﬁhca
tion. These and other values must be varied in accordance with_ the
fluctuations of flow and sewage strength as reflected in the various
process demands.

This brings us back to the most important subject of all. The plant
structures angd tank relatjonships should be designed to conform to the
flow and loadings that will be imposed.

INTERESTING EXTRACTS FROM OPERATION
REPORTS

Conducted by LeRoy W. Van K leeck

Annual Report pf the Sewage Disposal Commission of the City of
New Britain for the Year Ending March 31, 1944 *

By John R. Szymanski, Supt.

This plant bega nactval operations on May 1, 1937. It employs the
ug} genheim ?wc emical process of treatment. The successive tages
in the path of the main sewage flow are: bar screens having one-ifich

*For a previous extract see: This sournal, 10, 770 (1938).
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clear openings, a dosm? tank used as a grit settler, primary settling
tanks, chemiCal dosing tank, mixing tanks, and final settling “tanks,

Design Data

POPUIALION 1N 1950, w0c.rsvrvrerssvrssnsrmsssmsrmssmssrssmmsssssssssssssssssssssssssrssssssssssssssssess 80,000
AVErage dry WALNEr fIOW ... 9m.g.d,
Maximum rate of dry WEAther FlOW.........vuvmommimsrmmsmssmsnsmsmsssmssssssssssssssssne 13.5m.%.d.
Maximum rate subject to complete treatment. ... 18.0m.g.0.
Maximum rate subTJect to primary sedimentation i 25.0m.g.d.
Detention periods for tanks at 9.0 m.g.d. flow: _
D0SING tANKS, BACN...ocvvrvrvrsssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssnen 4.0mins.
Primary AIKS, I1ENTEC o 1-0hrs.
MIXING TANKS, A1 FOUT oo 1-5hrs,
Final SEtting tankS, Al FOUR oo 2.0hrs,

Extensive Repairs Made to Sludge Incinerator
The following work was done on the incinerator during the past

year
Hearths Nos, 1. 2 3 and 4 were rebuilt.
Th |de wall between hearths No. 1 and No. 2 was rebuilt.
Elght new rabble arms were installed with new teeth.
The arms in the uBPer six hearths were insulated.
e) The shaft was Insulated from hearths No. 1to No. 6 inclusive.
f) All thermocouples were redc aced.
% Burner boxes No. and No. 6 were rebuilt.
All burners were thoroughly checked and cleaned.

(gp e y<t]

General

As a result of numerous conferences with state officials, a definite
Rrogram Was fmaly |nst|tuted w ereas the Commlssmn IS going 10
ave a deta|e survey made of th eﬁ) lant as well as the storm water
stream Dby a compete t en |neer|ng rm. The money for this survey
was set a3|de by the City Council.
detailed | vesHEaton IS In_progress on the advisability of con-
vertmg the sludqe cake into fertilizer or soil conditioner.
B Incinerator has been rebuilt and 1s gperating satlsfactorll%
Foélowmg is a summary of operating data for the plant during the
perio

Summary of Operating Data at New Britain, Conn. (1944)

Item Average
Sewage flows, m.g..

QY MAXIMUM o s 13.14
Da|Iy MNIMUM oo s s 6.36
R T (T 10.29
Total bytpassed after primary treatment, YEar. . 200.0

Screenings, ¢
Total for - L 16,002.0
POI M.G. SBWAGR cvvvrvvvssvvmssmrsssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 44
Grease, c.f.;

Total for year

134110
POI M0, SBWAGR..covvvrvvsssvvnsssssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnn 3.6
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Summaay of Operating Data at New Britain, Conn. (19AA)

_ Item _ Average
Mixed sludge removed for disposal:
LT IR (0T T L 10.08
PEI CENE SOLIUS ..vvvvsrvrsvrsrvssvsserssesenssssssssssssssssssssssesssssssssssssssssssssssesssssssssens 1.59

Chemicals and air used for sewage treatment:

Copperas, total Ibs. for year... 566,205.0

Ferrisul, total lbs. for yéar.... 62,457.0
Chlorine, total Ibs. for'year... 76,022.0
Air, ¢.f. per gal. of SEWAJE. oo 46
Returned sIunge wasted to primaries:
Million gals, total '38.05
T 0] 0.78
Sludge disposal:
Otal Tilter NOUTS fOI YRAT v s 7,957.74
Lbs. ferric CRIOTIAE fOr YEAT ... 183,607.0
LDS. Prestolime fOr YRAT ....ummmmmmrrmmmsmsmssssssssmsssssssssssssmssssssssssssssssssnns 1 2.010,958,0
LbS. A1y SOlIAS FIEred 0T YEAT....... ..o 5,348 849.0
Lbs. dry solids per sq. ft. Perr. (FIErS). .. 40
Suspended solids, p.p.m..
RIAW covsvsrvvssssvssssssssssssssssssssss s st 251.0
35.0
_ 195.0
T 1T O R 48.0
Per cent solids:
REEUM SIUAYR v 0.78
T LT 1.59
Filter cak®.........ouuven e | e ——————————— 30.2
Total iron, p.p.m.:
RAW v vvtvvvssvssssssssssssssssssssssssssssssssssss st 21.0
0] SO 50
Cost of treatment in 1944, dollars:
CRBMICAIS.. oo s s 14,767.71
SUPEIVISION AN [ADOT oo 34,239.50
Light, power and gas . 10,117.19
Fuel and supplies. 3,680.44
Maintenance........ 313197
Building maintenance . , 367.80
Total cost of operation and maintenance. . 06,304.61
COSE BT M.0rrrvvtvvrrssssssssssssmssssmsssssssssssssssmsssssssssssssssssssssssssssssssssssssssssssssssssnens 1743

Eleventh Report of the Minneapolis—Saint Paul Sanitary District
for the Year 1943 *

By George J. Schroepfer, Superintendent and Chief E ngineer

Rules for Promotion— Grievance Committee

Difficulties which ordinarily occur as a result of poor working con-
ditions, pay, or lack of understanding between employer and employee,
have never been a source of concern to the District.

The Board of Trustees has consistently promoted good labor rela-
tionship in the knowledge that both management and employee accrue

*For previous extracts see: This sournar, 11, 1078 (1939) ; 14, 199 (1942); 16, 632 (1944).
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mang,beneflts, as a result the Board helieved it would be well to
establish a plan for making promotions based on seniority and quali-
fications, uniform in all réspects to each and every employee. "The
empl%yees select a committee of their own, known’as the Grievance
Comnfittee, which meets with the Board’s Committee for the purpose
of studying proposed plans for making promotions and other ma

of concern'to them.

Sludge Fertiliser

.. The experimental work mvolvm%,the_ use of sludge cake as a fer-
tilizer was continued bg/ both the District and the University Farm
School.  An exhibit was held at the Minnesota State Fair again and
the District is indebted for exhibit space. ~ Samples dlsP_Iayed were
those taken from the State University Farm ExRerlm_ent_aI jelds. That
the exhibit at the Fair s considered well worth while, IS borne out by
the fact that additional information as to the use of sludge cake as a
fertilizer with a corresponding increase in demand for “sludge cake
itself was requested especially by farmers living in the vicinity of the
Twin Cities. It is mterestmg t0_point out the stead;r}_mcrease_ in the
guanmy of filter cake used a3 a fertilizer. In 1939 this quantity was
1 tons; In 1940, 2.756.8 tons; In 1941, 3,678.3 tons; in 1942,°6,867.3 tons.
For the year, 1943, this (%uantlty has risen to 11,580.1 tons or approxi-
mately twelve per cent of the total annual production.

Inoculations

Continuing its policy of safequarding the health of its employees
the Boarg of Trustees althorized re-inoculation of all emPIo ees _a%a_msf
typhoid fever and paratyphoid. This work was done at thie District’s
expense in December,

Screen and Grit Chambers

Provision is made for ventilation of the screen and grit chambers,
the superstructure over these units, and the incoming sewer by means
of 4 20,000 cu, ft. per minute fan. o

In"the 1941 report mention. was made of the fact that difficulties and
the .cost of r_emovmg scregnings from the coarse bar screens with
six-inch openings had resulted ‘In the carrying out of an experiment
leading to the &ctual removal of the coarsé hdr screens in October of
1941, “In more than two years of continuous operatjon with the screens
removed, it has been determined that operation savings of some magni-
tude have been effected by the elimination of these Tacks, which have
more than offset the small‘increase in maintenance costs of the one-inch,
mechanically-cleaned bar screens which has resulted.

Settling Tanks

Sludge is pumped once each shift and a determined effort is made
to securg as concentrated a sludge as possible. That such efforts have

ters
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been successful is shown by the fact that for the entrre Hear solrds
concentration In the raw sIudge um%ed from te set tanks
averaged 8.29 per cent as com wit 8.00 and 61 per
cent, Tespectively, in 1939 1940, 1941 and 1942 As an aid in the rn-
creasing' sludge “concentration, werg Ing of slud ge samples during the
pumping p errod was continued dufing the year1

. Again urrnag the Ir/ear 1943, the automatrc scum ‘removal mechan-
rsms Were operated %, during the warmer months ot the year, their
use being di ensedwrt In the winter months, Whent e Wo ofmarn
taining this erﬂur ment In oPerattron for mechhanrca Oremoval of sk |m
mings proved to be much more of a problem than_hana skimming.
skimmings removed from the settlrng tanks, are_ejected to an area south
ﬁurstgr?c ant where they are covered with inCinerator ash without

Effluent Filters
The operation of these filters was not required during the year.

Vacuum Filtration

Continued reduction in the rruantrty of conditioning chemicals was
effected. During the year 1943 the quantit of ferric chloride required
was 1.12 per cent of the Werg of the sewage solrds and the
%uantrty of Irme expressed on a calcium oxr e basis was 3.05 per cent.
omparable rgures for the year 1940 were 192 and 4.76 per _cept
res ectrvely, d during 1939°'were 2.1 and 5.68 per cent, respectively.
Durrng the year 1943 the use of hydrochloric acid containing an
inhibitor In the ¢leaning of the drums and screens of the vacuum filters
and for prolonging the" life of filter cIoth Was contrnue The life of
the cloth was éxténded to an average of approximatel 0y hours by
cIeanrn&the cloth with acid after approximately 300 hours of use,

e past some difficulty has heen encountered because of the
build-up of calcrum carbonate’in the sludge distribution lings from the
conditioning tanks to the vacuyum filters.” This carbonate deposit has
also occurréd in the vacuum [ines on the mdrvrdual filters and on the
woodwork and screens forming the drum of the filter. In April, 1943,
a devrce was installed to feed” hexametaphosphate continuously to the
slud[qe along with the lime and ferrrc chIorrde as a means of attempting
to e mrn%e the build-up of lime. sbexperrment w%s continued for
two months with ne%atrve results, possi
organic material in the sud?
trol the build-up of carbonate de osrts the next effort in this direction
was the control of the pH nearer the stability point, so -3 to eliminate
carbonate deposits on the one hand or corrosion of the metal parts on
the other. ~As shown in the following tabulation, the pH of the filtrate
has been ?radually reduced from 11.7 in 1938 to 8.9 for the last half of
the year 1943

due to Its absorption b the
Upon the/ fatlure of this e?fort toycon
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Finally. catchmg on.that the weather conditions played havoc with
the opergtion of the diffusers, we constructed a large “pipe In such a
manner that we could conditjon the air ass_mqthrou?h it'and produce
humidities comparable to those existing In the oufside atmosphere.
This apparatus was e(impped with a certified qas meter, manometer,
and wet and dry bulb thermometer in the pipe ling passing the air tQ
the plate container. New plates of known porosity were”tested and
the results checked our fmdmgs under actual operating conditions—the
capam_t! falling off as much as 30 per cent jn some cases. ,

This work ‘convinced us that high relative humidity vfith certain
temperature of the sewage caused the air to reach Its dew point, creat-
Ing an increase in pressiire and a reduction in volume passed through
thé plates, From an economic standpoint, this becomes a serious ma-
ter, especially in large plants where huge volumes of air are applied.
Verly little lias heen published about thi$ phase of Elant operation, |

t was surPnsmg to me to read in Sewage Works Journal that dif-
fyser plates at Cleveland lasted only about a’year and a half. We have
Plates which have been in o?eranon since 1925 and, although we burned
hem down once and smoothed them with a carborundum stone, the
now show only a slight increase in pressure qver plates which were in-
stalled in 1937. The plates in the old plant have permeability ratings
of only 8 to 12 as compared to the permeability of 30 to 36 in the néw

lates.. Today many plants_are e%mgped with plates of 60 to 80 Pe[-
meability and’encounter serious troubles, One begins to wonder If jt
IS the proper thing to go to such course,PIates although, of course, it is
necessarg to use plates of large capacity where it IS desired to limit
the number of diffusers to a minimum. .

Steam driven blowers are used at Milwaukee, each requiring about
2,100 horsepower. The pressure can build up to a certain limit after
which the blowers will drog off the ling. In order to put them back in
service It is necessary to reduce the alrfressure over the entire plant,
In our case, a pressure increase of 110 2 pounds costs about $84 daily,

We have heen talking about the above problem for some, years, and
| have met only gne opefator who experienced the same conditions from
June to September and he rePorted that plates were actually blown
out of the containgrs because the pressure becamcf_ 50 high, I believe
that this problem is of vital importance to every diffused air activated
slunge 1plant and hope that research will be inifiated, _

I_ro. Bloodgood—The same difficulty is experienced at Indian-
apolis.

P Mr. Brower—I am interested to hear that. _ _
. Leland Bradney (Sioux Falls, S. Dak.)-—I can add nothing to this
discussion on diffuser plates but we have ‘one of the most serious acti-
vated sludge problems in the country at Sioux Falls, We are handling
fmexture of sewaqe and of Ipackm? house wastes, the latter after pre-
Iminary treatment on trickfing filters. For some time we have been
troubled b [|sgnq sludge In the final settling tanks. The dlscoura(tqln%
thing about it Is that the condition only occurs when we have what w
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consider a good activated sludge but the stuff just will not stay down
In the bottom of the tank. We have also found that the loading of the
process has no effect on this rising sludge condition; the B.0.D. of the
Influent sewage to the aeration tanks Pas varied from 65 to %50 ;t).p.m.
and the rising sludge occurs through the entire range. Another thing
the dissolved oxXgen concentration” does not seem t0 make much differ-
ence. We get dhove 05 p.sp.m._ln the aerated mjxed liquor and the
sludge doesn’t rise any worse with 0.5 gfm than it does with me

| Ise

%0% ti!)nnterested to Know If anyone has encountered a sintilar

Prof. Bloodgood—We have had trouble with riging sludge and have
been able to ogrect ith Pncreas%n% the oadfn ,t%agis lilngreasnmg the
m.g.0. treated per m.g. of aeration tank capac| _ _
K. V. Hill (Chlca{;\qlq [11.)—I think the problem at Siqux Falls is a
verY special case. With reference to Prof. Bloodgood’s su%gestmn
that he has corrected the difficulty at Indlanagolls hy boostmg e load
on the aeration tanks, we have analyzed th Ioadlnq on thé basis of
pounds daily of ap? ied B.0.D, per thousand cubic feet of aeration tank
caea(:lt %nd havg o%nd that it varies from 27 to about 100 pounds per

|

day pef thousand cubic feet. oL

| 'would also like to bring oyt that this rising slud?e 0CcCUrs even
following the second stage trickling filters, The ®ffluent from the sec-
ond stage of filtration, Upon settlln_(i produces the dentical condition.
_ Mr, Mackin—I question Mr. Hill’s interpretation. | am not sure
it is the same condition. It seems to_me that the sludge Is going
septic and | know that, on occasion a r|sm% sludge in the agratjon sys-
%e can be a well oxidized sludge, so | do not think they are of the same

e . —
prr. Hill—The effluent from the second stage of filtration frequently
cotnte}ms 2 p.p.m. of dissolved oxygen and Some 10 to 17 p.p.m. of
nitrate, . . e

Mr. Mackin—Have you examined the trickling filter sludge under
aI rgwrgscope to determine if it appears to be Similar to activated
sludge

|P|r. Hill— No. . :
.. Mr. Bradney—We have taken activated slud?e that rises very rap-
idly and placed it in a flocculator. Once the nitrate is used up, ‘which
takes about 4 hours, that,sludl%e does not rise at all in 8 or 10 h?_urs.
We dia the same thing with sfudge from the secondary trickling filter
with the same result, . .

_Chairman Martm—MaP/ I sugg_es_t that we give some of the time in
this discussion to the Maflory XI?IZGd Sludge Process. Mr. Mackin
has been operating the Madison plant for séveral months under this
method of control.” Suppose we invite questions along these lines and
ask Mr, Mackin to answer them on the basis of his -eXperience.

Prof. Bloodgood—Mr. Mackin, how much have you increased the
loading in your plant since converting to the new method of control?
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Mr. Mackin—We have increased the loading about 1.0 to 15 m.g.d.
The Rlant now treats some 8.5 to 9.25 m.g.d. _

The B.0.D. of the sewage is very similar to that formerly received
although we had 3 or 4 inches above normal rainfall in Jurie and the
total rainfall for the year thus far is 2 or 3 inches above normal. Fur-
thermore, | have noticed that the Madison sewage has shown a tend-
ency to increase in strength. | do not know if this’is a result of the con-
centrated housing conditions because of the fact that we have a sizeable
camp.nearby or whether it is a normal wartime experience, but | have
definitely noticed that the strength of the sewage is going up, We have
increased the air under heavy loads as in the past wintér when we had
a very critical condition brou?ht about by the unusually heavy kill at
the Oscar Mayer ;iackm[%; plant,

P W. Riedesel (Minneapolis, Minn.)—As an operator of a plant
usmq the oxidized sud?e_s stem, have you found the method of con-
trol To be practical? | think that is the point which is bothering many
peaple. . o :

r. Mackin—Yes, | do consider it a practical method of control.
There are other places in which the application would be much more
simple than at Madison_because of the variable load that we have; for
example, where there is a fairly normal, uniform load without any
severe shocks. | can sympathize with Dr. Hatfield of Decatur, bé-
cause, his_plant receives some tremendous shocks, but where these are
absent oxidized sludge control is most sahsfactor){. ;

Dtr.kl-loatneld—What Is the extent of the shock Toad that your plant
can take?

Mr. Mackin—An overload of about 50 per cent for 4 hours and 10
Per cent for 24 hours, only providing a normal load is not exceeded
or the next day. or two. “Mr. Malloq has a method for rating the
plant.  The Madison plant is rated at 15,000 pounds per day. ,

Mr. Mathews—How much did you increase the mixed liquor solids
and the applied air? _ _

~Mr, Mackin—We tended to decrease the solids. We increase the
air only during the winter time.. o _

Mr.” Mathews—Are you tr)(]m% to maintain uniform operations or
do XAOU make adjustments_in the 24 hours? _

r. Mackin—Very definitely not uniform. We vary the control in
accordance with the” demands” that are established from the charts
which Mr. Mallory provides. We check these items six times a day
andhr?alie necessary adjustments to keep the process in halance after
each test,

Mr. Larson—Where do you get the men to do that?

Mr. Mackin—Only one man s required. _ _

. Mr. Mathews—How much do you vary the concentration of solids
in the mixed liquor ?e o

. Mr. Mackin—We haven’t analyzed the suspended solids,in the aera-
tion tanks on each shift but | would estimate that the variation would
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not exceed 200 to 500 p. rangrng from 1,200 to 1,700, as an example.

The solids con%entr tron has varie from about 500 to 2400 p.p.m. in
our seven months_of experience to date.

Larson—Do ou find that such variation qrves ¥ou better re-
su ts th%n when you Operate atairnn‘orm coggentra lon of 3,000 p.p.m.?
s not the arr consumption greatly increase

Mr. Mackin—The more Solids ‘that must be carried in the aeratron
tanks the more air that must he suoplred Hence, where our control
tests ca for_high solids jn the aeration, tanks, the air costs areBgorre)q
[ % h se conditions will Rrevarl when there is a heavy
oad on‘the secondary treatment uni

Mr. Larson— What is the average B.0.D. load in your plant?

Mr, Mackrn—We try to keep the load on the aeration plant below
the rated capacity of 15,000 pounds per day, but we haye applred loads
all \he way from 12,000 to 24,000 poynds.” We regulate It to try to
appNY u% to 15,000 pounds(Per day, o course.

r. Brower—Can you determine the extent of the load from your
routine contro tests?

h/Lr Mackin—We can(n% This demonstraftes the ver% reat nﬁed
which has been mentrone ymarB/ operators or some ofher test that
would be comi)ara le to the'B oyt which could be determrned In
ﬁ nalt-hour. 1 have recentIY undertaken ox roen consumed tests but
ave not rn? to conclude at this fime. It is Uftortunate that we have
ng other determination which will give an index of load within 2 or 3

nou

roiver—Do you believe that if ou have ood quality of acti-
vated sﬁtd eint h)e glant and, say 300 Z}(TJnrxe thu rso?rds
that the p ant could stand a shock load bet er than when the solids are
Iess than 1,20 o(

Mr. Mack rn— €s.

Mr. Brower—We strive as much as possible to carry between 3,000
and 3500 p.p.m. solids at Milwaukee. What is the B.O.D. concentration
of the mque{nt sewage to the aeration tanks?

ckin— Qur raw sewage runs about 250 p.p.m. of 5-day B.0.D.
and about 200 to 250 p.p.m. in suspended solids._” The settle sewa e
to aeration has shown approximately 175 p.p.m. B.0.D. and 100 p.p.m.
suspended solids.

r. Brower—It rs interesting that, whrle there ha? been a %reat
increase in. war Ero duction at wau ee, the sewage flow has shown
very little rncrea e but the B.O.D. of the sewa%e has” reached from 250
to Well ahove 400 p.p.m. The average last month was. 465 p.p.m

Mr Mackrn Itis evrdent that the high mixed liguor solids con-
centration carried at Milwaukee 1S necessary hecause of the strong
sewh%;e [ecelve

Biedesel—Do rXOU feel that the tests such as you make constitute
Sa“l\?lfra Clt\h)a%kfr? o The aeasrtorfrsmatron of suspended solids by centrifuge
and the results of setﬁgometer tests grvepan |mmedratey|dea of t%
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physical characteristics of the sludge, from which it is possible to deter-
mine the state of behlance of the roceshs.
. WoH. Wisely (C amgal n, 11)—What
in the rate of activated Sludge retlrn, base
prigr to adolPtlng hhls method  of c&mtrol? :
Mr. MacKiw—The activated, sludge return was increased very sub-
stantially above the de3|?n basis. However, | was returning activated
sludge at fairly h|?h rates prevmule but we have increaséd the rate
of réturn _ov?r tha emwoze formerly. | .
Mr. Wisely—What was the tormér iate of return and what is it

now? , :
V\f\/lr. Mackin—The rate has been increased from a range of 25 to 35
per cent tq a range at present of 40 to 60 per cent. _

Mr, Wlselké— 0 you atfribute any of the improvement which has
apparently taken place to the reduction of B.0.D. concentration in the
sfwa?e agphed to the aeration tanks by virtue of the increased rate
of return? . . .

Mr. Mackin—No, | am not sure that is a factor. [t is my opinion
that the total B.0.D. load is the determlnlng factar.

Mr. Larson—When you return 50 Per ent of the flow as return
sludge, the bulk of it is actually plant etfluent. ~Are you not just dilut-
Ing.fhe incoming settled sewagde with final effluent? ~
_ilir. Mackin—Yes, there 1s djlution of the sewa%e go,ln?_ to the aera-
tion tanks but it has not been demonstrated that the dilution Is a sub-
stantial factor in producing a better effluent, _

Mr. Brower—You have also increased your pumping costs and de-
creased the detention period in the aeration tanks.

r. Mackin—Yes. _

.Chairman Martin—What about operation costs and personnel re-
quirements? _ , _

Mr. Mackin—Costs will have to be revised slightly upward; I would
estimate 5 to 10 per cent above our costs before adopting this method
of control. ~As to personnel, there have been no demands 0n the operat-
ing I\1;|orce that are a|1 all excessive,

garticular change was made
on your normal operation

Mr. Brower—What has been the extent of the reduction in aeration
period by the. change to Your present high rate of sludge return?
Mr. Mackin—OTigina l%Sthhe aeration” period was 75 to 10 hours;
5 hours

now we have about 45 to . _ _
Mr. BEQ\t/ver—We prefer to have about 7.5 hours at Milwaukee if
we can get it
Mr. "Mackin—I do not think that is a factor but that is just my
opinion. _ L
d Mr. BIood%ood—You do not believe aeration time to be a factor?
Mr. Mackin—Not beyond certain limits, There 1S a tendency In a
ot of thinking to over émphasize one particular factor; we must look
at the thing with a_broad viewpoint and realize that there are many
factorts involved. Each item must be weighed in proportion to ifs
importance.
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hajrman.Martin—We have a representative of Mr. Mallory’s or
g Ezatron with us today ana | woul% Irske to call on Mr. A, WyWest

A. W, West %Madrson Wrs)—lt is unfortunate that unforeseen
transportatron difficulties in York made 1t impossible for Mr
Mallory to be with us today srpce ers the gnly person who Is qualified
to resentt eentrre subject 0 oxrdrze su
previous rscussron brough q estion as to whether in-
creased rates of slydge pumpag wee ca e for solely to dilute the
strength of the settled sewage. ™ Dilution alone 1s not the prrmar¥ 0b-
ective. If you have a certdin combination of aerators and claritiers
ou must operate, the system according to the Jaws that govern for that
Pe Ific combination of tanks. This dlso applies to the rate of return

/-gs an illustration, let us take the Madison plant with all of the aera-
tors and clarifiers in service. ccordrng to our method of rating, this
IS a 46 per cent return sludg e{f lant designed to, treat a sewage of 200
g‘n Now let us take one claritier out of service altd the plant char-

teristics have been altered to a 26 per cent return. sludge rate to freat
a sewage of 235 p.p.m. B.O.D. In this case, there is less dilution for a
stronger sewage. |

THiere were guestions as to the amount of solids that should be cay-
ried in the mixed liguor and the amount of air that is necessary. It is
Impossible to et the best results out of any plant by marntarnrn a
constant mixe rqu%r solids content or a constant raté of air aPR %a
tion, These and other values must be varied In accordance with,t
fluctuations of flow and sewage strength as reflected in the various
proce}ss emands.

This brings us back to the most impartant subject of all. The plant
structures and tank relationships should be designed to conform to the
flow and loadings that will be imposed.

INTERESTING EXTRACTS FROM OPERATION
REPORTS

Conducted by LeRoy W. Van Ki1eeck

Annual Report tf the Sewage Disposal Commission of the City of
New Britain for the Year Ending March 31, 1944 *

By John R. Szymanski, Supt.

This plant begnan actyal ogeratrons on May 1, 1937. It employs the
uH] enherm hiochemical process of treatment. The successive tages
in fne path of the main sewage flow are: bar screens having one-ifich

*For a previous extract See: This sournar, 10, 770 (1938).
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clear openings, a dosm? tank used as a grit seftler, primary settling
tanks, chemical dosing tank, mixing tanks, and final settling tanks.

Design Data

POPUIALION N 1950..00.0mvmsrvmsvmssssssmssssssssmssmmssssssssssssssssssssssssssssssssssssssssssssssnnn 80,000
AVerage dry WeAINET fFIOW.............wvmmmmmnrsismsssssssssssssssssesessenn, 9m.g.d,
Maximum Tate of dry WEAther FlOW........vwevvmrmmmmmsmsssssssssssssmssssssssssmssnenss 13.5m.g.d.
Maximum rate subject to complete treatm ent. ... 18.0m.g.d.
Maximum rate sub#ect to pnmar sedimentation 25.0m.g.d.
Detention periods for tanks at 9.0 m.g.d. flow: _
Dosing tanks, each 4.0 mins.
Primary tanks, all three 1-0 frs.
Mixing tanks, all four 15 hrs.
FiNal SEHNG tANKS, A1 FOUR . 2.0 hrs.

Extensive Repairs Made to Sludge Incinerator

The following work was done on the incinerator during the past
year:

g Hearths No? 1.2 3and 4 were rebuilt.
h 3|de wall between hearths No. 1and No. 2 was rebuilt.
Elght new rabble arms were installed with new teeth.
The arms in the uBloer SIX heaLths were Insulated. _
The shaft was instlated from hearths No. 1 to No. 6 inclusive.
All thermocouples were replaced
% Burner hoxes No. 2, No. 4 and No. 6 were rebuilt.
All'burners were thoroughly checked and cleaned.

C
d
e
f

General

.As a result of numerous conferences with state officials, a definite
Rrogram Was fmaly |nst|tuted w ereas the Comm|33|on 15 going to
aveé a detale surve* made of th efp lant as well as the storm water
stream by .a competent en meermg rm. The money for this survey
was sed} aSJde by the City Cauncil.
etailed | veshgaton 1S In_progress on the advisability of con-
vertmg the sludqe cake into fertilizer or sail conditioner.
The Incinerator has been rebuilt and is qperating saUsfactonIK
Fo(ljlowmg is a summary of operating data for the plant during the
perio

Summary of Operating Data at New Britain, Conn. (194-4)

Item Average
Sewage flows, m.g..
AIY MAXIMUM sttt 1314

DALY MINIMUM v 6.36

T T N 10.29

Total by fassed after primary treatment, Year .. 2000
Screenings, C.

Total for - L 16,002.0

PI M., SEWAGR .. vvvrvvvssrvsssssssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 44
Greage, cf.

Total L L, 134110

1 R 3.6
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Summaay of Operating Data at New Britain, Conn. {19AA)

Item Average
Mixed sludfge removed for disposal:
TOTAl TOF YEAT, M.0.rvvrrvrrvssvmsrsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 10.08
Per cent solrds ..................................................................................................................... 7.59
Chemrcas and air used for sewage treatment:
olprperas tota s for ear ..................................................................................... 566,205.0
total I ? ........................................................................................... 62.457.0
C orrne total Ibs or year ............................................................................ 76,0220
Ar, cf 8er%\/ OFSBWADE.  vooveeeeessssssssssssssrsmmmmssssssssssssssssssssesesssssssssssssssssssssens 0.146
Returned sluq asted to primaries:
VI|II|on gals, total 3.05
B L] 1 0.78
Sluage disposal:
OA IltEr NOUPS TOF YEAT ... 9o7.74
_bs ferric chlorrde for year.. 183.607.0
| hs. Prestolime for Iyear ..................... . 2,010.958.0
LS. dlry SONQS TIEErRO OF VAT ..vvsr o vvivsssssssssssssssssssssssssssssssssssssssssssnes 6.348'849.0
s, dry solids per sq ft. per 1 O (1T ) 40
Suspended solids, p.p.
T 251.0
Frnal efﬂuent ............................................................................................................... 3.0
ay B.O.D., pp.m.:
AW, .ot 195.0
FINALBIFIUBNL.......ooo oo ssssssssssssssss s sesssssssss s R 480
Per cent solids:
REEUI SIUAGE. o vvvrvvvsvrssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 0.78
RAW SIUAGE. ..o vvrvvrsrrrrrrrrs .59
Tot ||:|Iter TS e ———————————————_— 30.2
otal iron, p.p.m..
pp .................................................................................................................... 2
Cost 0 treat ent in 1944, dollars:
Fr n] ................................................................................................................. 14767.71
Su ervrsron and Iabor ............................................................................................... 3423950
Lrght é)wer and gas.. 1.1
Fuel a ligs......... 80.44
Marntenance .................
Burldrng MAUNEENANCE. . .v.vvpvevevsgsesssesssssesesssssssessssssssssss 1.
Total cdst of operation and MAINENANCE.............voeremressmsr 66,304.61
O T 1743

Eleventh Report of the Minneapolis—Saint Paul Sanitary District
for the Year 1943 *

By George J. Schroepfer, Superintendent and Chief Engineer

Rules for Promotion— Grievance Committee

Difficulties which ordinarily occur as a result of poor working con-

ditions, pay, or lack of understanding between employer and employee,
have never been a source of concern to the District.

The Board of Trustees has consistently promoted good labor rela-

tionship in the knowledge that both management and employee accrue
* For previous extracts see: Tnis sournal, 11, 1078 (1939) ; 14, 199 (1942). 16, 632 (1944).
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many benefits, as a result the Board believed it would be well o
establish a plan for making promotions based on seniority and quali-
fications, uniform in all réspects to each and every employee. "The
employees select a committee of their own, known  as the Grievance
Committee, which meets with the Board’s Committee for the purpose
of studying proposed plans for making promotions and other matters
of concern'to them.

Sludge Fertiliser

... The experimental work mvoIvmg,the_ use of sludge cake as a fer-
tilizer was continued by both the District and the University Farm
School.  An exhibit was held at the Minnesota State Fair again and
the District is indebted for exhihit sgoace. Samples dlsP_Iayed were
those taken from the State University Farm ExRerlm,ent_aI lelds.  That
the exhibit at the Fair is considered well worth while is borne out by
the fact that additional information as to the use of sludge cake as a
fertilizer with a corresponding increase in demand for “sludge cake
itself was requested especially Dy farmers living in the vicinity of the
Twin Cities. . It 1 mterestmg t0_point out the stead)(]_mcrease_ in the
%uantlty of filter cake usea a3 a fertilizer. In 1939 this quantity was
1tons; in 194? 2.150.8 tons; in 1941, 3,678.3 tons; In 1942, °6,867.3 tons.
For the year, 943, this (%uantlty has risen to 11,580.1 tons or approxi-
mately twelve per cent of the total annual production.

Inoculations

Continuin% its policy of safeguarding the health of its employees
the Boarg of Trustees authorized re-inoculation ofJaII emPIo ees a%a_msf
typhoid tever and paratyphoid. This work was done at thie District’s
expense In December.

Screen and Grit Chambers

Provision is made for ventilation of the screen and grit chambers,
the suonerstructure over these units, and the incoming sewer by means
of 20,000 cu, ft. per minute fan. o

In the 1941 report mention was made of the fact that difficulties and
the cost of r_emovmg screenings from the coarse bar screens with
six-inch openings had resulted ‘In the carrying out of an experiment
leading to' the actual removal of the coarsé bdr screens in October of
1941, “In more than two years of continuous operatjon with the screens
removed, it has been determined that operation savings of some magni-
tude have been effected by the elimination of these Tacks, which have
more than offset the small‘increase in maintenance costs of the one-inch,
mechanically-cleaned bar screens which has resulted.

Settling Tanks

Sludge is pumped once each shift and a determined effort is made
to securé as concentrated a sludge as possible. That such efforts have
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been successful is shown by the fact that fqr the enttre gar soltds
concentr tlon In the raw sIudge um%ed from te settli % tanks
averatft 9 per cent as com wit 8.00 and 61 per
cent, fesp ecttvel In 1939 1940, 1941 and 1942 As an a| in the |n-
creasing su %e concentra lon, wetlg md of slud ge samp es during the
pumping er| d was continued during the year'l

Agam uring the year 1943, the automattc scum removal mechan
isms Were operdted o I% during the warmer months &ear their
use peing di Eensed with in the winter months, w ent ewo of mam-
taining this equipment in operation for mechanical removal of skim-
mings proved to be much more of a problem than_hand skimming. ~The
ski mmqs removed from the settling tanks, are_ejected to an aréa south
ﬁhﬁgﬁc ant where they are coveéred with inCinerator ash without

Effluent Filters
The operation of these filters was not required during the year.

Vacuum Filtration

Continued reduction in the quantity of conditioning chemicals was
effected. During the year 1943 the duantlt of ferric chloride required
was 1.12 per cent of the weight of the sewage solids, and the
%uanttty of I|me expressed on a calcium oxide ba5|s was 3.05 per cent.

omparable |gures for the year 1940 were 192 and 4.76 per _cent,
respect|ve|y, and urln% 1939"were 2.1 and 568 per cent, respectively.

During “the year 19 t e use of hydrochloric acid contalnln? an
inhibitor |n the cleamn of the drums and screens of the vacuym fifters

and for prolonging the life of filter cloth was continued. The life of
the cloth was éxtended to an average of approximately 450 hours by
cleaning the cloth with acid after approximately 300 hours of e,

In the past some difficulty has been encodntered hecause of the
build-up of calcium carbonatein the sludge distribution lines from the
conditioning tanks to the vacyum filters.” This carbonate deposit has
also occurred in the vacuum [ines on the indjvidyal filters and_ on the
woodwork and screens forming the drum of the filter. In April, 1943
a device was Installed to feed hexametaphosphate continuously to the
sIudPe along with the lime and ferric chloride as a means of attempting
to eliminaté” the build-up of Ilme Thig experiment was continued for
two months with neqatlve results p035|b| due to Its absorption by the
organic material in the slud P Upon the failure of this effort to” con-
trol the build-up of carbonate de oslts the next effort in this direction
was the control of the pH nearer the stability point, so*as to eliminate
carbonate deposjts on the one hand or corrojon of the metal parts on
the other. ~As shown in the following tabulation, the pH of the filtrate
has been ?radually reduced from 117 in 1938 to 8.9 for the last half of

the year 1943
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Table Showing Filtrate pH, Lime, and Ferric Chloride Doses

Year PH % FeCb % Ca0
1938 AVEIAQ0R..cvvvvvvvsrrssrvssrrrsrins 107 317 10.30
1939 AVEIA0R...cvvvvvsrvssrvrrsrsrins 11.6 210 5.68
1940 BVErAQe...ccvvvvvrnverssirsens 105 192 4.76
1941 AVErage..cvvvvvrvrsrersrrrsrins 10.0 1.53 317
1942 QVEIAQL...vvvvrrverrsrsissrsins 104 1.20 344
1943 (JaN.=JUNE) wvvvsvrsrrrsvrnn 102 107 2.98
1943 (July-Dee.) v 8.9 119 3.16

An inspection of the piping after six months of operation with |lower
pH values revealed con3|dera_bl¥ less bqu-uP than had formerly oc-
curred. This statement applies as well to the accumulation on the
screens and woodwork of the filters. However, with the reduction of
the Tjme build-up on the filters another problem presented itself:
namely, the accumulation of a gelatinous coating on'the filter drums
and_screens, efforts toward thecontrol of which® are now under wa%.

Realizing the inherent accuracy of the yard-stick for filtration gie
erally_employed, namely, pounds per square foot per hour, counters
were installed on all filtérs in the latter part of 1941, s as to permit the
determination of the actual area of filtering service used In an,Y
?lve_n period of time. While the conventional hasis of expressing fil-
ration rates is still being calculated, it has been found that the “new
yardstick, based upon the pounds per square foot of filtering area actu-

ally used, measures more, accurateI%/ the work performed by filters,
sifce the conventional basis does nof take into account several factors
and,_therefore, the filtering area in aqwen period. of time.

During October of 1943 two of the three conditioning tanks and one
?ur ose hack of th|s_|_mﬁ_rovement wa?] to_Permit the flow of heavier
ludge from the conditigning tanks to the filter pans, by approximately

e

lias definitely been successful as shown py the félCt that revuius
sludge containing as low as 8 per cent solids would_have to be dilute
with"water to permit of jts flow to the filter pans. . The use of dilution
water for this purpose has practically been. eliminated except for its
fouled.
Incinerators
Planned to remove the preheaters and hot air fans from the incinera-
ors o as to effect economies in operation and maintenance of these
du_rmg May of 1941 the second unit during March, 1943, and the last
unit during December of 1943. Operation under the improved ar-

affecting filtration, more_particularly the speed of rotation of the drum
of the two bucket elevators were elevated a total of three feet. The
doubling the head availablé hetween those two points. " This c,hangiy
Jiluted

occasional use when the sludge distribition lines have become partially
In earlier reports mention has been made of the fact that it was
units. Removal of the prelieaters in one incinerator was completed
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rawgdement shows that he expected economigs can more tgan He ful-
As an exam epo er reclj uirements have been reduce from
an average of 17 k owatt ours Iy, ton in both teyears 1939

1940 to 4kr|owaf ours per dry ton’in 941, Ho 8.8 kilowatt hour (Jt
1943 and to 4.7 kilowatt hours | 1943 a ter all units were converte

When rt is remembereq that power during the year 1943 cost an aver-

Eg of 1.20 cents per kilowatt hour, the mgagnrtude of such savings will
apparent.

Sampling Methods

Laboratory results are onIK as reliable as the samples on which the
determrnatrons are made, The samples should be as representative
o t e sewag e sludge and other materials being sampled as 1s reason-
% Z pJactrca le and as their JmportaRce justifies. " There follows a
rief “description of the sampling methods™ Iin use, together with the
frequency of sampling:

The screeni érs and grit removed from the sewage in the Screen and
Grit Chamber urdrn were sampled daily, with 24-hour composite
samples made up rom grabs off the conveyor belts. The ?rab sam-
ples are placed rn pails with Rerforated bottoms to permit drainage of
any excess Water after which the ynif Werght per cubic foot Is deter-
mined. %uantrtres In cubjc feet are comguted from hhe num-
ber and estrmated 1ze of truckloads hauled. to tn dum The mois-
ture_and volatile matter contents are determrned in the |aborator Y
Samples of the sewage from the varr% plant units copsisted 0

daily 24-hour composjte sam les collected gautomatrc samplers.w rch
gro ort]ron he sa nnle to the rate of sew eg(e flow. Once a shift the
ne-gallon aluminy sampecans are remov romteautomatrc sam-
pIers and placed in a re rr%erator The pipe lines to the automatic
samplers are backwashed o ce a shift Wrth lnlant effluent und]er pres]
sure.  Once a week the samP er parts are rushed and washed wit
cogper sulfate solution and the raw fewage samg er lines dare blown
back with compresse arr The samplers are checked periodically im-
pror%ﬁr propor onrn% d mechanic I o eration.

e raw. sludge Samp Ies Were 24-hour com osrtes of grahs

from sampling cacks o tesu From each pu ert
tg asanrt]p Ile(t’ (i(m rt]n fteeerr]t morrne teEea?ﬁerestarrt]rng,S%\t/grﬁ tan rt) mr::n
ur| pumpi wh r Wi
the sF gegto ﬁush th)ror?gh the sampling prpg% Pore coIP ction o? eacR
mtohe supernatant liguor pumped pack to the raw sewage from the
sludge concentratront ks was sampled by collecting two 100-ml. ladles
everiy fifteen mrnutgs J' prnal
he concentrate e’s m ere daily 24-liour composites of
the sIu gd e orng to the condrtroErng tanks, obtained by taking two

hour from a bucket of each bucket elevator operating.
One to two gallons of composite sample were thus obtained.
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The filter cake samples were daily 24-hour composites collected by
?jpplylng a_cookie cutter to the discharge side of the vacuum filters.

ne ™ cookie” was collected per filter operating per hour. The sludge
and filter cake sam,oles are deposited in milk tans having tight fitting
covers to minimize loss of moisture by evaporation.during the sampling

ay.
yThe sIud([;e filtrate samples were daily 24-hour composites of hourly
grabs collected from the filtrate receivers. _

Toward, the end of each shift, the samples collected during each
8-hour period of operation were all hroyght to the laboratory and
Placed in the refrigerator to await compositing by the chemist on duty
he following moring,

Samples “for dissolved oxygen were grab samples collected once a

week. t

Mississippi River Data

The river discharges and a total of 905 river samples were collected
during 1943. The river water samples were subjected to the following
determinations: temperature, dissolved oxygen, pH, turbidity, one-
five- and ten-day biochemical oxygen demand, total bacterjal count and
coliform organiSms. In addition to the analytical determinations, field
ohservations were recorded on weather conditions at the time of sam-
pling, existence of floating material or gassing, extent of ice coverage,
algae, midge flies, and other conditions Which might aid in interpreting
the analytical data. . _

Following is a table summarizing the operating data for 1943

Summary of Operating Data, Minneapolis—Saint Paul Sanitary District (1943)
Item Average

Sewage ﬂow,.m.?.d..................: ......................................................................................................... 119.1
Estimated tribufary pOPUIALION ... * . 826,000.0
Screenmgfs:
Cu. Tt. per m.gu.vrns 0.90
LT T 333
Total solids, per cent.. 165
. _tVoIatlle S0 T ] O 88.6
rit:
T L Y N 39
LT T T 1 85.8
' 88.0
59
63.0
_ , 61.0
Settling tank detention, hours. .A ... 12
Sewage analyses:
.0.D.—5-day
R 1 X 170.0
Settled, PPM v ——————————— 105.0

P CENE TEMOVAL oo eeeeeeeeoeeveesssssessesssssesssssssssssssssssessssssssssssesssssessssssssssssses e 395
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Summary of Operating Data, Minneapolis—Saint Paul Sanitary District (19A3)— Continued

Item Average

Suspended solids:

T B L R 265.0
Settled, p.p.m.. _ 95.0
Per cent removal, SEttling taNKS.....umemmmermmssvnsmmsmmsmmmmssmssmmsssssssrssnssnns 64.3
Per cent removal, total iNCl. SC. & Gt 68.4

Settleable solids:

Raw, ml. ?er N 6.5

Settled, ML PEr IBF .o 1.3

_ Per cent removal, SEtling tANKS...vv.vvevvrvsmmsrmsmssmsssssssssssssmssssrssssssrmssssnns 79.1
Analyﬂs of sludge:

] [T O 6.2

THICKENEA SIUAGE.rvvrvrsvmsvvsrrssvmsrrsmsssssssssssssssssssssssssssssrssnen 6.0

Y 9.6

Total solids, per cent:

RAW SIUTG. v vvvvrsvesrrssrssersnsssessrsssssssssnssnens 8.29
THICKENEA SIUAQR...vvvervvrvssrvrsvrssvssssssssssmsssssssssssssssssssssssssssssssssssn 9.47
Filtered sludge (SIUAGE CAKE)....vvvrmsmsvsmsmsssisssssssssssessssssssssnns 334

Volatile solids, per cent:

RAW SIUAGE. ..o 66.1

Thickened sludge 64.5

_ SIudFe cake 61.3
Analysis of filtrate:

01l SOHUS, P.PM s 3,100.0

SUSPENEd SOLIAS, PP v 91.0
Raw sludge: .

GAIIONS AT v 315,000.0

DY LONS BAHY v 1112
Thickened sludge:

GAIONS ATTY vt 225,700.0

Dry tons daily.......... A e 62.2
Conditioning tanks detention, MINS........wrmrsermmmmemmmsmmssmsmmrssssin 8.0
Condmonm% chemicals:

PEI CENT CAD o ".05
—Per CeNt FRITIC CRIOTIR ..o 112
Filter cake: _

WEL ONS QAITY covvrsrvvsvvsrrsrrsssrsrsssssssmsssssssssssssssssssssssssnes [ I 2175
DY HONS GATY s ———————— 62-8
Filter rate:

Wet |bs. per sg. ft. per hr 104
 Wet lbs. per sq. ft. of area USed.......u.vvvernen °-86
Filter cake used for fertilizer, dry tons, total for y 3,623.3
Filter cake incinerated, dry tons daily............... 824
Ash, dry tons daily .., -

Power Used', k.w.h. per ton dry solids.
Euel il useéi,l?als, LT T L O 2.54
ost data, dollars: .

otal operation and MaiNtENANCE COSE..vvvmummmmmmmmmsmmmmmmmmsmmsmmsrmsssssrsssssrssrsssenes 280,345.50
LigNt a0 POWET COSLormmmmmmmmmmmmmmmsmsssmssssssssssmsssssssssssssssssssssssssssssssssssssssisssne 20,232.62
Materials and supplies............ BB 40,074.14
Chemicals for sludge CONAIIONING..c.vvvrvvvsrmsemrssrrssessrsssessesssssssssssssssessnn 23,416.10
 Chemicals PEr ary t0N s 0-71
SAIAMTES AN WAGES..vvrvvnsrvssvsssrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 192,704.59

Per million gallons SEWAQE TrEALEM........vvvvrvrmersrmvssrsrsssssssssesesssssessenns 6.29
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Thirteenth Annual Report on the Sewage Treatment Plant of the
Aurora Sanitary District, Aurora, 111, for the Year 1943 *

By Waitter A. Sperry, Superintendent

Saving Through TJse of Plant Produced Power

December 31,1943, completed three years and one month of comi)lete
dependence on plant produced power and. independence from the local
power uhh%_ There were no substantial power interruptions an
only a few minor breakdowns.  Eight hundred and twenty-three gal-
lon$ of gasoline were used to bridge deficient gas supply in“the moriths
of February, March, April and May. With purchaged power the total
operath ost would have been %3 008 instead of $26,149, a reduction
due to pfant produced power of 20.8 per cent.

Postwar Program

. Agreeable with good policy and by government request a well cop-
sideréd pos_\war rogram is under stdy. |LIS not expected that(Jms
Program will be completed in any one year, but that it will proceed as
unds are available and somewhat in the order listed.

Included among the projects are two of general interest:

1. The installation of four aeration-flotation ypits in Clarifier No. 1
for the P]retre_atment of raw sewage and primarily for the removal_ of

( r_o%e sulfide to qaln better odor control.  Some increase in clarifier
efficie c%/ IS anticipated. _ _ N

2. The consideration of an intermediate recewmg tank for transfer
sludge which will solve a sampling problem and allow for sufficient
c? centration and decantation of sugern fant I|%uor as may materially
erfect the operation of the second stage digesters.

A Few General Notes

The plant redesigned a highway sign announcing the qualities of
sludge aE a erman_e%t advertlgemeXt thgat sludge Was_g_here 1gor_the asﬁ-
Ing. " Due t0 the distance from the city, the prohibitjon on tires and
glas(?lme and the QIPh 8ercentage of ‘men employed, practically no
udge was removed In 1943
perator’s note: “Installed screens on the louyer of the Bu_mp_ room
tg exclyde sgarro,yvs who persisted in making a ‘Sanitary District’ of
the en?me room. _ _

_Installed a pendulum clock in the main pump room. Normally,
with_ utility power, an electric clock would be used. At the time of in-
stalling the gnas g,ene_rators, the electric clock, then in use, began to
“race,” and the District was the butt of some joking by the utility men,
It was pointed out, however, that the generators Were not purchased
to Oﬁ,erate C|0ﬁkS and l\t as o[( possible to requlate the 35-kilowat
machines closely enough for clock operating purgoses.

*For previous extracts see This sournar, 8, 659 (1936); 13, 1242 (1941); 15, 949 (1943L



Vol. 17, No. 3 EXTRACTS FROM OPERATION REPORTS 627

Gross Totals of Suspended and Soluble Solids Received and Removed

In the table summarizing the operatmg data for 1943 are given the
usual figures for B.0.D. and siispended olids removal bey this plant.
In tables A and B directly below, however, are tabulatéd the gross
totals of suspended and soluble solids received and removed by the
plant during 1943, “ These figures were compiled from meter and labo-
ratory data. While these figures may be opep to some discussion as
to their absolute correctness, they are nevertheless, based on careful
observations, which makes them a valuable comparison from year to
year as to the overall work accomplished. ~This abstractor "recom-

Table A.—Suspended Solids Data

Total pounds of suspended solids brought down By raw SBWAGE.......c..uwmuwmsemsvmsvssninns 4,381,460

Total pounds of suspended solids removed DY PIANT......oevmmsrmrvmmmsmmsmssrssrsssssrnne 3,702,740
Total pounds SCrEeNiNgS rEMOVED.......c.riwvmvsmmsvrsvmsmssmssrsssssssssesssssssessssssssssenes 30,560
Total pounds grit FEMOVE....vmuvvvmsrsssmsmmmssmsssssssmsssssssssssssssssssssssssssssssssssssens 266,700
Total pounds grease-scum removed. ............. e 43,600
Total pounds sewage solids removed by Settling tanKS.......vvvmmvvmmmssmmsnsssnnen 2,199,300
Total pounds sewage solids removed by filters............... 814,300
Total pounds sewagie solids removed by secondary tanks. 348,280

Total pounds sewage solids discharged to Fox River 678,720

Table B.—soluble solids pata

Total pounds “oxygen demand” Of TAW SEWAGE......urvwmmmrmmssmmsmsmsssssmsmsssssrssnnn 2,580,920

Total pounds “0xygen demand” reAUCEH.......uurmurmsrmsrmssmmsmmmssmssmsssmssssrssssssrnne 2,168,620
Oxygen demand reduced by SEttling tANKS. ... 922,720
Oxygen demand reduced by filterS. .. s 1,092,760
Oxygen demand reduced by SECONAAry tANKS...ommvmsssmssmssssssssssss 153,140

Total pounds “oxygen demand” dischargéd to FOX RIVEr.....vmervmrmsrinen 412,300

Summary of Operating Data, Aurora SanitaryDistrict, Aurora, Illinois (19A3)
Item Average

Sewage flow, m ?d ..................................................................................................................................

Estimated population served...

Screenings, cu. ft. daily.......

GIIL. €U Tt Ga11Y oo

Skimmings from Settling tanks, cu. ft. daily....
Settleable solids, ml. per liter:

RAW, SEWAGR. .1 vvvvvvsvvvsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 59
TANK BFFUBNE oo ®
LT 1 0-8
FINALTFIUBNL ...t ®?2

Chemical analgsis of sewage:
B.0.D.—5-day, p.p.m..

RAW SBWAGE vvvvvvvvsssvssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssons 1110

Settled sewage..... :

Filtered sewage

LT L VT3 %l
Relative stability, final effluent, per Centu. s e 9.
Suspended solids, p.p.m..

RAW SBWAGE..vvvsvvvvssrvsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 1740

Settled sewage.. 78-°

Filtered sewage 41.0

Final effluent
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Summary of Operating Data, Aurora Sanitary District, Aurora, Illinois (1943)— Continued

[tem Average
Dissolved oxygen in FOX RIVEr, p.p.M v e —————— 105
FOX RIVer flow, C.fS.mwevsrrrsnns N 950.0
Lbs. oxygen available daily in Fox River......... .. 10,400.0
Lbs. oxygen demand of plant effluent, daily ... 9500

Primary sludge to first stage:
Per centsolids:

MBXIMUM oo sssssssssssssssssssssssssssssssssssssssssssssssssssens 140
MINIMUM o 16
AVETAQR.....ooevvvvssvvssssssssssssssssssssssssssssssssssssssssssssss s 47
Per Cent VOIAtile MBI ... s 731
DIY DS, QAIY oo vvevvsrrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnos 6,750.0
Secondary sludge to second stage:
Per Cent solids:
MAXTMUM oo nissssssss s s s s 8.3
MINTMUM e P 30
Average...... . 57
Per cent volatile matter 62.4
Dry Ibs. daﬂX .................................................................................................................... 690.0
Transfer sludge (first to second stage):
AVErage Per CeNt SONUS. ... 2.2
- Per Cent Volatile MALEr....ivvrrvsrrrmmmsrsrmssssrssrssmssssssssssssssssrne 571
Digester temperatures, F°:
DIGESTEI NO. Lerovovovvvsvevsssivsssmvsssssssessssssssmssssssssssssssssssssssssssssssssssssssssssssssssssssens 82.0
DIGESTEN NO. 2 ovvvvvvssvvsssmvssssssssmsssssssssssssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssnens 81.0
Digester No. 3..... . 81.0
Per cent of sludge gas from firSt STAGR ... 60.6
Total cU. ft. 0F 43S, QAIIY.curmervsrrsmsrrsrssssssssssssssssssssss s 48,740.0
T T LT 1 T 6,300.0
Cu. ft. gas per Ib. volatile matter added.......mmmmmmmmmm————- 84
Cu. ft. gas F_er CAPIEA AAIY v 0.95
Lbs. dry solids removed by settling tanks(primary)per m.g. SEWage......uuuvvurvmsvssssssnn 860.0
Lbs. dry solids removed by primary tanks Per CapIa.....mmmmmmmmmmmmmmmmsmmsmmmsmmsssssssns 0.132
Lbs. dry solids removed by secondary tanks perm.g. SEWAQE......mmmrmmsmmmssmssmsssnnnes 180.
Cost 0 oi)eratlon, dollars; _
Total for administration and operation 31,548.91
Per MIHTON GAIlONS....vvvrvrrnsrsssssssssssssssrssssmsrsssssssssmsssssssssssssssssssssssns 11.06
Per capita per year....mn. 0.62

mends that other plants consider the PubllshmP of similar data not
only for the yearly comparison of plant accomplishments, but also be-
cause of the popular appeal of such figures Tor newspaper articles,
Publlc talks and general appreciation 0f plant performance hy the

ayman.

Sewage Treatment Plant at Cortland, New York. Operating Report
for the Year 1943 *

By Uht. T. Mann, Superintendent

This plant was placed in operation on May 1, 1940, It serves an
%S(}hmn?tge population of 15,000 and had a mean daily flow in 1943 of

1944* This report won the rating award of the New York State Sewage Works Association for
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The treatment processes, in the sequence of sewage flow, are:

Pre-chlgrinatiop chamber

Mechanicall cIe%ned bar screen

Two han ceane bar screens

Screenin s r|n er

Four. se r%

Dqullcate r|t cha bers

shal me for measurln[((] flow

ate sedimen athB tanks with collectors
hormanon champer

Outa to river

The sludge treatment and accessory processes are:

DuEH%ateerheated sludge digestion tanks
Three sludge pumps
Two vacuym ilte
Duplicate batch-mix conditioning tanks
Contmuous mix_tank

Belt conveyars for dried sludge

Gas and oil boiler

629

FoIIowmg is a table giving a summary of operating data for the

year 1943;
Summary of Operating Data, Cortland, N. Y. (,194-8)
Item
Estimated pOpUIALION SEIVEX......vmeuvvmmmssvssmsmssssssssssssssssmssssssssssssssssssess
SEWAZE TIOW, M08
Grit, cu. ft.: .
Per month ............................................................................................................

er
Screenmgs cu, ft.:
Per month..

Settllng tan%s ) T Y
Primary slud%e removed, cu. ft.:
Per 11101 RN

Settleable solids, ml. per liter, 1hr.:
]
N
Chlorine used, Ibs. permg .......................................................................................
CIOFINg 1ESIAURL, DM v

Slud %etemperature In digesters, F°:
10RO
D|ges 0
Slud%e PH in dlgesters
igester N0 I......
Digester No 2 ottt

Average

15,000.0
6.04
113.0
0.76
661.0
3
31,7130
183.7

578.2
3.1
31

i

0.
87,
89,

7

6.

4
5
9

[{oYan] O~ o
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Summary of Operating Data, Cortland, N. Y. (1943)— Continued

Item Average
Digested sludge drawn, cu. ft.:
PEI MONTN . euvsscssssss s sssssstss e 6,475.0
LY 35.2
Dry solids in sludge, per cent:
Primary sIuddge 261
Digestedsludge e £ 9.98
Sludge cake from, vacuum filters 385
Slud e_condmonln([; chemlcalsz 1
IME, PEr CENT ArY DASIS....oovvsrvssvrsrmssmrserssrssessssssesssssssssrssssssssssssssssssssssessssssesens 10.24
Ferric chloride, per cent dry Dasis....wmmun. 301
PH UNCONGIEIONE SIUAGE..ovivvvvrvrrsrssrssssmsssssssesssmsssessssssssssssssssssessessesnes 6.9
EH CONItIONEA SIUAGR . rvrrrvvrsnssvssmsrmsrsssmsrsrssessssmsssssrsesessssssssses 109
ilter rate, dry [bs. per sq. ft. Per Al 9.3
Gas Broductlon, cu. ft.:
er day....... 14,257.0
Per capita dail 0.95
Carbon dioxide in's 30.4
Sewage analysis;
.0.D.," 5-day, p.p.m.:
BaI-SCIEENEA SBWATE ..vvvvvvsvssvssrssssssssssssssssssssssssssssesssssssssssssssssssssses 384.1
TANK BFFIUBNT o 184.5
Suspended solids, p.p.m..
Bar-screened SBWAYR .. .vvvvvvrssssssssssssssssssssssssssssssssssssssssssss s 1440
BRI 1G] 1T Y 53.2
Receiving stream:
AVETAQE FIOW, C.E.Suurvrirvrrvsvssrvsssmsnssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 498.0
B.O.D-, UP-SHIAM, PP o 315
B.0.D., down-stream, p.p.m ... 8.93
Dissolved 0Xygen, Up-Stream, P.p.M s 103
Dissolved oxyFen, AOWN-SLEAM, PP M o 8.57
Relative stability, Up-Stream, Pr CENT.......mmrmrmmmmmsssessesssssssssssnsn 97.0
Relative stability, dOWN-Stream, PEr CENt..... s 97.0
COSt OF PIANE, AOAIS..ovvrvrcvvrvssvrsrrssrsssssrmssssrssssssssssssssrssssssrsssssssssssssssssssssssens 190,101.30
Power and Ilgiht_ COSES IN 1943 . 1,747.55
ChemiCal COSES IN 1943.......ooovesirsssinsssssissssssssssssssssssssss s, 1,682.83
Total operation and maintenance costs, 1943............ w 13589.72
Cost per m.g. treated, excl. amortizationand interest 6.16

WARTIME MAINTENANCE PROBLEMS *

By Paul Winfrey

Operating Engineer, Des Moines, lowa

Maintenance of sewage plant e(wlpment is always a problem—a
problem of finances, manpower and the supervisor’s personal time and
energy. Maintenance in fime of war lias hecome more of a problem
because of the added worries of limited supply of critical materials and
of the inability of the manufacturers to make and deliver repair and
replacement parts with any promptness. When parts are ordered in
December and received the next September or, as sometimes hapPens,
the company does not bother to acknowledge receipt of the order, those

. P : : -
Ames,ngs?erlr%eéjerahthfgdwenty fifth Annual Meeting of lowa Wastes Disposal Association
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!) E % ofnnlant 0 era‘ton take maintenance for the prevention of
reaS ¢ I Orte he OubS d rightl high -

ewage plants have beén given, and ri s0, a high prjority ra
|n? He F\)/\/ar Prodyction %oard Thegti e/sent rati gpof Aﬁyl IS
su f|(:|ent to purchase If a seller who can deliver can be found. Early
In the war'there was, | believe, Ftendency tf urc afe ugd [a IPwer
priority rating than that allowable, I 'have always believe tatpants
should” purchase garts and supplies on the h|ghest ratlnfg available.
The vendor can re-order and eep up hIS stock th e many acturer can
get allotments of raw materials for ma m\g{or&goo sre%une by those

usmg the h|gh priority rating. In other use the (% hest rating,
Ssrarttteé what was’ intended or such rating would not have begn

The slowness of dellvenes must be recognized and the orders for
szfhndlble articles suc as IEac |n?s wear nnrq (P ﬁ impellers,
ther and rubber gas ets a d seals must be place ler an |n
normal times. A good rule for some things such assu1g gum
mgs IS to rg -order at the time a new set |s Installed. This ca no
called hoarding;. it 1 certalnI?/ allowable under government rules an
bsecr%nlsnlstent with the government’s desire to” keep sewage plants
Ipresume thﬁt most of y ov as it is with me, are flooded with the
b)vag wasting flow of miscellaneous advertlsm% advice,. and 8?od
hes of manUfacturing concerns, many of whom have nothing to off
Erlnt atk |ns t|nsaee aHeoweétlner some r\n/gn)t go'g\n agttele?n %net prln%“r?heendar? those
| Ul ul Int
0 erat?on fi eanR }o d(erq‘or each |eceqofpmach|ner 1S mvaﬁuaq
ia (]il IS a handy place to keep such Instruction sheets and mformatlon
eaflets.
The latest cyrrent articles on detalled maintenance of eqmpment
themrg published in S Wage orks Engin erlngl One hnsta ment
“ peanng eac mont smce cto 943 The articles
E U|pmen Mainténance In Tlmeo War” ar compl led by Mcirns M.
Cohn, Editor of the magazine. It is promised that these articles will
be republtshed in the form of a manual and, if so, it will be a very valu-
able referegce book
doubt most of you subscnbe to Sewage Works Engtneerlng hut
shou you not, | ca strongy recommend” this magazife anng with
Sewag Works Journal as. a “must” for sewag lant operator
Probably no one item of maintenance is moreé vital and common than
that of a| ting. Due to the nature of the matenals handled, sewa e
Bants lways ne% épatnt Build mgs p|Pe |nes motors, tk
alve stands machin rZ f requir artgular aftention. Inds
of paint seem to be av ilable in n neede uantttY even aumlnum
Eatnt IS to be h a emango Htayf)e scarce but usuall qreat
kill |s requne to paint around the plant so that whatever
available can paint, Certa|n| It 1S a poor policy to get into the habit
of not spending money for palntmg War or no war.
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As to kinds of paint to use, | will not saa/. 1 am still Iookmg for a
ood paint to use on outdoor equipment stcli as rotary distributors,
0 priorities are required to purchase paint and the O.P.A. has just
recentlg promised relief from the outlandish rise in the |prl,ces of paint
brushes. = Good paint hrush maintenance can do wonders in making a
brush last. A good chemical soaking and a hot water Washmg can
often revive an” old stiff brush. We have all thrown away Detter
brushes than can now be purchased. . .

Electric motors usually need very little care hut the inconveniencel
of Iosmg the yse of a mator makes 1t especially |mP_ortant to give all
motors Exceptional care. Check your motors every time they afe used
b usm? our nose, your hands an,dryo_urears. A motor too"warm will
smell of hot grease.” Heat and vibration can be felt with your hands.
Your ears will tell of loose, slapping chains and belts. Listen to a
motor start—it should come up to fu sFeed qu_|ck|3/. _

The only good method of motor lubrication is t0 use a good oil or
grease systenatically according to a schedule and to keep a written rec-

rd of what and when. Al motor manutacturers furnish  instructions
for motor care. It is always a safe and good practice to follow their
recommendations, Good greases and oils are cheap—only poor ones
are expensive. Remember that ball pearings can he overgreased. .

Power transmission chains and belts need rather close attention,
The wear on loose chains is much greater than the wear on chains just
tight enough. ~ Chains and belts that are too tight put much strain on
the shafts “and bearmtqs. V-helts qet their grip from the sides of the
belt_and do not nee? 0 10 be very |6;ht.

The electric welder .is a great boon to the plant operator. The
speed and ease with which repairs, reinforcements, additions and even
enhrelty new equipment can be built is something to fook into if you do
not already have a welder. Welders are available to sewage plants.
IT women war workers can weld, the men who make se_wa?e plants go
can do it just as well. _Many time and labor s_avmq implements afd
gadgets can be made with a ‘small welding outfit. IT you can not get
,your own welder, the next best solution is'to call the local garage nan
0 do your welding. _ _

| have tried to"generalize somewhat on plant maintenance and have
mentioned painting, motor care, chains and belts, and electric arc weld-
|n%_ No doubt the discussion to follow will get into the details and
subjects in which you are most interested.

Discussion

Notes by L. 0. Stewart

Secretary, lowa Wastes Disposal Association, Ames, lowa

There seems to be 1o paint that will stand up completely. A good
grade of aluminum paint is very satisfactory and zinc chromate primer
Covered by bituminous base aluminum has been found satisfactory.
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ﬁas been difficult to Warnéarn roatrn digester covers because of
the |cutty n ettrng the sides emper suggested consr a-
|on ofc t |c rotect |t was su ested that s ematerra 0t er
tan stee might be use |n Some Iace For example, floating covers
mrgI ht be made of wood using modern methods of construction.

n conneﬁtron with the fhortage of repair Parts ne ogerator re-
Eorte that he had been able to Have, man¥ arts made at a local ma-

hine shop. There was some giscussion of wear at under- Water bear-
Ings because of grit action, The suggested remedg was to urnrs
g ase lubrication to, such bearrng ne plant opérator re orte a

stantial saving of money wherfe it seemed necessary to replace a
Iarqe chain by burldrn% up the teeth of the sProckets by weldrn?

f was suggested that a combination of flocculation”and grr basins
would give more effectrve r|t removal and thus aid rn alleviating some
of the Problems caused ¥ resence of grit.  This would %rve us
something in the nature of an assembly line procedure. One difficulty
seems to fie with patents.

There was discussion of rotar[y drs’qrrbutors in small towns. They
often go out of service in the winter, which is a very critical perjod for
streams which are frozen over and in poor condition to receive the
treatment effluent. It was suggested that it might be desirable to build
covers over the filter beds which would |nvoIve an addrtronal cost etlual
to agproxrmateyten per cent of the orrgrna cost. nsome places this
con éron can be“alleyiated by recircu atrngI the s%wagg t0.e |m|nate rest

eriods.  The use of snow fences ma dition of a cover
ano Igdberrng”other maintenance problems such as the upkeep of roof

de w

TIPS AND QUIPS

(] [ ] %

Our apolor\]Nes toSuperrntendentN Herda of the sjewage treatment

works af the ow un Bomber Plant of the Ford Motor C ompany
Y psilanti, Mr PIerda was, one of the uy nw 0 cor-
trrbutd a most compete uestronnarre retur t “ Summary ‘of
Ex errence in Mechanical A ratron ctrvate Slud e lant Operation,”
g lished In the #anuar Journal ( 8 (194 \R/ D eto an over
| t credrttort e contributjon was accor ed'to R_W. Dulmage instead

Mr, Herda, an eﬁror which we reqret excee Jngw Mr Dul mae
|s su erintendent of the Power Department at Wi Run and is not
in ch arg Isew e treafment,

see thiat It doesn’t happen again!

(] « (]

superintendent J. H. Spaeth of Salina, Kansas, in a lefter ordering
additional copies of the Federation’s new safety manual, advises that he



634 SEWAGE WORKS JOURNAL May, 1945

expects to use them for acquainting members of the City Council with
some of his problems. He deplorés the common inclination of muni-
cipal officials to place the requirements of the sewage works at the
bottom of the list when it comes to purchasing needed equipment and
supglles. :

ou have _somethln% there, Mr. Spaeth, but you have alsp struck
uPon,the solution. If the City Dads do not appreciate the requirements
of the sewage works, it is because they lack understanding and must be
educated. Seeing that they become ‘informed 1s just another of the
many inherent reSponsibilities of the superintendent!

Distribution of the safety manual Tprompted another interesting com-
munication from Martin C’ Klann, formerly city sanitary engineer at
Bar?/ City, Michigan. The list of sewage WworkS acciderits in the ap-
pendix of the report reminded Mr. Klanr of some personal experiences,
which he relates as follows:

~ "] have been connected with a 'series’ of sewer explosions. The first one occurred
in the extreme south end of Bay City when the plumbing inspector and myself were called
out to investigate gasoline odors in some homes and a school. We opened several man-
hole covers to check for gasoline odors. One appeared suspicious and, as we were hoth
kneeling and Iookln% into it, a lighted cigarette fell into the sewer—and nothing hap-
pened. A moment later, the pIumblnE inspector dropped a Ilghted match and as it
struck the bottom a ball of flame struck me squarely in the face! | was set aflame, of
course, but my companion soon put out the fire. [t left me with a badly burned face
and_almost no hair on my head. This was about March, 1941. r[Thls method of de-
tecting explosive gases is not recommended. See pp. 30-31 of the safety manual.—Ed ]

- “The same year, a Iar?e 48-inch and 60-ineh storm sewer, which was under constryc-
tion, exploded and blew off manholes for several blocks in all directions from the point
of ignition.  The blast was caused by the presence of natural gias which had escaped from
a leaking main and was set off by ‘open flame type miner’s lamps worn by men in in-
specting the job. Several men working on the” sewer were injured by this explosion.
[See page 36 of the safety manual for recommended lighting” equipment in explosive
atmospheres.—Ed.]

“Another explosion in 1942 was caused by escaping natural gas, evidently ignited
by a spark at the street surface. A manhole cover was blown 50 feet in the air, damaging
a nearby tree, and burst a fire hydrant and water main.”

There must be others who have had similar experiences, previously
unreported, Let us hear about them—each carries a lesson which may
prevent a like accident somewhere else.

At this paint, it is pertinent to inquire if you have all of the copies
of Manual of Practice No. 1 that you need. “(Subtle, isn't it!) Fore-
mden, cthlef shift operators, city officials and others can use them to good
advantage:

The %emand has been heavy and it appears that a second printing
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will be neceBsary Extra copies are 25" each to members and 50" each
to non-memoers
Place your order now for prompt delivery!

9 9 9

Notes from New York cny where the New York State Sewage
Works Assocmtlon barely beat'the gun on the ODT ruling by stagi q
Its Seventeent Annual Meettn% on Januar 19, 194 actugd
b tInstr lon f|geures are not at hand but the at endan%e Was obV|ousgl

an av resenta |on of two Kenne Award
S8 WA Kenrett J) eHomtx to Lloyd K. Setter and
Gath Edwards and t eFederat| the same name of serV|ce
to Member Associations to C ar es A. Holmquist . spema mg}
nificance In the fact that Mr. Holmquist succeeded the ate enne
Allen when he became the second gremdent of t S.9,
... a technical program of unusually high . callber mcludmg at Ieast
four papers certain to receive consideration in the deliberations of the

46 Awards Committee ... a most interesting historical paper by
Charles A. Emerson, |n which he reviewed 35 %ears of progress In sew-
ae treatment ... a sequel to Mr. Emerson’s remarks by William

opeIand a member of the original technical staff of the Lawrence
Mass Experiment Station ... an un%rogramme k by Major

m uller, now of the Sanitary Corps ormer
the New York State Department of Heth who reIaed hIS ex enences
and observations op sanitation in the China-Burma-India t eat?r of
war, in which he has served for 21 years ... a most safistying
personal thrill in the resolution_adopted by the Association in co-
mendation of “ The Operator’s Corner”, for which coIIaborators Van
Kleeck, Sperry and Drejer may take well-earned bows . oIIowed
b a eh ermination that “The Corner” will receive everY pgortuntty

r further improvement as compensation to such ag reclative readers
... a conviction, while homeward bound, that megtings such as this
are of un uestlonable valye and a_ feeling of regret that #here
would be ew, If any, of them held during the remainder of the
year .

+ 99

Sulllvan has recently been appointed as Chief of the Seweraﬂe
Sanltatlon and |§ % Branc of the Government Division of
War Productlon oard, replacing Henry M. Evans, who has been

assigned. to another post.
&n inquiries on psewage works priorities should be directed to Mr.

SuIItvans personal attention.

9 9

Statls%cs on labor and atertals used in sewag? works construction
released by the Associated General Contractors of America, show that
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this type of work will go far toward providing postwar employment.
Data comlo,ned by the U S. Bureau of Labor statistics indicate that for
evera/ million dollars of such construction ,gat 1940 levels), “a total of
330,000 man-hours of labor would be provided on the site, and 430,000
hours off site—in mines, forests, factories, transportation and ad-
ministration—and about 50 different kinds of materials and equipment
would be T<Sded . .

A breakdown of expenditures for labor and materials Per $1,000,000

of contracts awarded for water and sewerage projects follows :
O G (N $ 318,000 31.8%
Materials:

[ron and steel ProduCtS.......emsmmsensmmsensnns $236,200

Stone, clay and glass productS..........mwmmnns 122,500

MACHINEIY oot 57,100

FOIESt PrOTUCES..vvsvvvsvmsrvssvssrsssrsssssssssssssssrssnen 42,800

NON-TETOUS MELAS...covvcvvvcsrrsisrssssssssesssssin 9,900

CREMICAIS...osvvirvesvesssssssisssssssssssssssssssssssns 6,400

Other MAtErIalS. ... 17,100

_ 492,000 49.2%

Other expenses and Profit.........rmmmmmmnen 190,000 19.0%
TOIS v $1,000,000 100.0%

New gas_engine designs announced recently by the Waorthington
Machmer%f Corp: and the Cooper-Bessemer Corp. will make LhIS equip-
ment eveh more popular_in modern sewage treatment waorks than it
has been in the past. Both manufactyrers are introducing engmes
capahle of operatmg on _?as or liguid fuel, which can be converted Trom
one fuel to angther” while opera mclg_ under load and which will yield
much hlﬁ;her efﬁ_uenme_? when opera mg on ga; fuel. _

. The fiew, engines wil| also be advantageous from a safety standpoint,
since electric spark ignition is not used.

Superintendent C. D. Decker of Br}/an, Ohio, .offers a simple hut
effective t|R_on the prevention of electrolytic corrgsion at the dispersing
cones of Chicago mechanical aerators.  There being no metallic conneg-
tion between thie motoreone-impeller assembly and the cylindrical draft
tube which comprises this_equipment, Mr. Decker ascribed a severe
Pntmg near the hottom of the aluminum cone to electrolytic action
he mixed liquor serving as the electrolyte in conducting the current
from the cong to the grounded draft tubé. Some of the pitting in the
lower part of the coné developed into holes t_hrou?h_the metal.

' It\/llrI D%cketr_’st analysis was confirmed by his sofution of the problem.
e tells about it:

_ “Being unable to ?et replacement cones without undue delay, we provided a copper
wire to carry any electrical currents from the upper cone assembly directly to the draft
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tube. This wire was fastened to the shaft collar above the cone, out over the edge of
the cone and the lower end connected to the draft tube below the mixed liquor surface,
makln\%lsure that a good contact between the wire and metal was made at both ends.

“We then patchied the pitted part of the cone and filled the holes with a paste made
?f litharge, an (I]I cerin and gave the entire surface of the aluminum cone a coat of

nertol under-water paint. , - ,

. “Upon examination of these cones after fifteen months of additional service, the
pitting appears to have stopped, although the paint on some of the cones has scaled off
ni Iace%. We believe this Is Qecguse thé surface of the metal may not have been entirely
clean before the paint was applied. _ _ _

“From our experience, we feel that we can recommend this solution for this type of

roblem to those who operate the same equipment. We are glad to pass it along for
b)vhatever It may be worﬁm” TP . P )

e too, Mr. Decker, are glad to have you pass it along! Man
thanks! : you'p ' Many



Editorial

STATE POLLUTION CONTROL AGENCIES
IN ACTION

Across the nation, state departments of health, samtary water
boards and water control agencies are working vigorously to mak
sure that stream pollution abatement receives proper consideration in
the postwar Iannm[q picture. ~Municipal sewage treatment projects
are not spontaneousfy initiated and_developed, even in the most far-
sighted of city councils, and i1t is gratifying that the various state pollu-
tion control_dgencies are directing atténtion, where necessary, to prob-
lems requmng early solution. . : :

e PennSylvania Sanitary Water Board is now in the midst of
one of the most comprehensive and well timed rograms in the nation.
Ten regional hearings were held in the summer or 1944 at which mu-
nicipal“and industrigl officials were acquainted with the policies of the
Board, Basic requirements as to degree of treatment are simple and
logical; excegt where streams are so"polluted by acid mine waters as
to"make sewage treatment unreasonable at this time, all sewage is to
receive a minimum of primary treatment and, where the character and
usage of the stream dictates, complete treatment must be provided:
Industrjal pollution abatement is re%uested on an equivalent basis, At
this writing, the Board has issued orders to about 200 municipalities,
gwm%; specific notice of the de%ee of treatment required and settlng

definite date by which plans must be submitted, A few other stat
pollution control”agencies are proceeding along similar lines but on a
smaller scale than in Pennsylvania, as_in Illinois, for example, where
about 80 cases of long standing are being pressed against municipali-
ties, The IE)_Ian IS sound and well advised.

In Michigan, the State Department of Health and State Stream
Control Commission are working closely with the State Postwar Plan-
nmﬂ(Commwsmn to assure inclusion of ne_cessaré/ Eo_llunqn ahatement
works in the hroad program. New York Is proceeding likewise, with
excellent results, to set"a pattern for other states in which planning
funds are appropriated from the state treasury.

Many states are handicapped in that there is no agency empowered
adequately to control stream Hollutmn but several of*them are consid-
ering legislation which would create such bodies. In Tennessee, a
committée of the Ie%lslatu,re has completed a lengthy study and report
on the pollution problem in that state, and recommends legislation cre-
ating a Stream Pollytion Control Board. The proposed Ieglslatlon
IS much the same as that which has been administered successiully for
some years in Pennsylvania and Illinois.  Colorado, where water cop-
servation is of paramount importance, is alsg consLde_rln%/lmore specific
pollution control laws, as are the states of Virginia, Maryland and

638
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others. Even where the enforcement authority is |imited, however,

most state health departments are exercising their advrsor¥ DOWETS 10

tr}e ?reatest possible extent nY drrectrlng the attention of municipal
officials to needed sewage treatment works

In Indiana, a weII concel ved E)ublrcrt cam ar%n IS k%eprng the
states stream pollution pro n the or% un Isstie of
T eMont d}lletrn gublrshed anddrstrrbute st tewrdeh%/the ?tate

Board of ea contains a non-technical article by a member o
State Stream Pollution Control Board or of its technrcal staff The
ﬁm(f publication carries a series of discussions, b grrncrpa1 ater
eds, of the present srtuatron m each region of the ‘state, so that local
newspapers re supplied with “ammunition.” In cooperatron with
the Bureau of Government Research of Indrana Unjversity, the oard
of Health has published an extremely usefu loannrn g manual for the
assistance and guidance of munrcrﬁ]a offrcrash dével %prng sewa%e
and water wor sproglects A Tew 0 er states have distributed sim
literature and have achieved good results.

Recognizing the need for Scientific progress in meetrng drffrcult m
dustrial waste”pollution problems, ma state pollution control aé;
cles are sponsoring or conductrng valuab gornt research stu es
Ty pical of these are the Upper Mississippi B f Engineers com-
P N 9 Minnesota, Wrsconsrn lowa, [llinois and Indiand) and the n-
erstate. Commussion on the Potomac River Bafs com rrsrnF? Cy
land, Virginig, West Virginia and the District of Columb 3 esear
in more localized problems Is bem% fostered in a number of individual
states, such as on mine drainage In Pennsylvanja, citrus fruit process-
Ing wastes in Florida, textile and metal wastes in"Connecticut and pulp
and pager wastes in'Washington. Great advances in the art may be
antrcrﬁ ted from these and like actjvities in other states.

When 1t 1s noted that the technjcal staffs of all state a encres are
reduced to very limited numbers of trained men at this ti ecause
of contriputions to the armed services, the resent accomglrs ments
of these bodies are eyen more commendable. ' Several offices, depleted
0 the most meager of staffs, have found 1t necessary to eljminate man
routine functions in order to make sure that nee ed oIIutron abat -
ment works are “ blugprinted now.”  Such art) cg/ 1S ustr led
Hermanence of the drvrden acc[}um g from ffor mvested
enotes vrfron and r(e es% state enﬁrneers have not or
got en the lesson learned in regard to hasty planfiing in the mad scram-

le
10he yhlatrond/ Inventory of Needs for S%nrtatron Faciljties,”
nt ed bZ the USP.H.S. 31944 estimates that 10522md]n|cr aIrtres
re fl new or Improved sewage treatment works. This surpris-
ﬁ tot offer a formrdable challgn de to the postwar planners and
when the resu ts are \abu ated, a full share of credjt must go to the
state pollution control agencies WhICh are performing such” sterling

service today. WoH W



Proceedings of Member Associations

IOWA WASTES DISPOSAL ASSOCIATION

Twenty-fifth Annual Meeting
Ames, lowa, September 15, 1944

A meetng of the lowa Wastes Disposal Association was held at the
I%vggtssgat%gndiorllege, Ames, ou September 15, 1944, with 53 members and
! Of special ignte_rest on the program was the paper, “Maintenance
Problems in Wartime,” which wa3 presented by Paul Winfrey of the
Des Moines sewage works, and discussed by Leo Holtcamp of Wehster
City and H. J. Sp_raﬁ;g of the lowa Great Lakes sewage WOrks.
Another hl?hh t of the meeting was a paper by Charles Alex-
ander, Superintendent of the water works at Ames, outlining the steps
which should be followed In putting. into_effect a program on “Retire-
ment and Pension Plans for MuniCipal Employees.””.
. H. Wisely, Executive Secretary of the Federation, was present
gtr gl}]e arrtm_%entmg and explained the Objectives and progress of that
|zation,
g‘,‘ Some T,houghts"on Unification of Water Works and Sewage Or-
%amzauons in_10wa” was presented bg Earle Waterman, Professor,
tate University of lowa, and discussed by H. V. Pederson, Marshall-
town, and C. T. Wilson, Waterloo. _
Officers elected to serve during the ensuing year are as follows:

President—T. R. Lovell, Marshalltown

Vice-President—Paul Winfrey, Des Moines

Director—R. G. Miller, Vinton

Director—C. G, S_prang, Arnolds Park

Director, Federation Board of Control—John Pray, Fort Dodge
Secretary-Treasurer—L. 0. Stewart, Ames

L. 0. Stewart, Secretary-Treasurer

OHIO CONFERENCE ON SEWAGE TREATMENT

Executive Committee Meeting
Mansfield, Ohio, February 26, 1945

An Executive Committee meeting of the Ohio Conference was held
at the Mansfield sewage treatment works on February 20 with J. R.
Turner presiding. Present were Chairman Turner, C. D. McGuire
J. Tl Wen?_er, R. L. Snyder, L. C. Huffman, L. B. Barnes and Ben H.
Barton, acting for C. D. Decker.

640
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A motron Was made and se 8 ded that the 1945 Ann d%l MeetrnB of
the Ohro onference ecance ermrt IS not ISSue
omr ee enneth llen Award the recr |ent to e
selected tte[g II of the membership, are F. D
Waring a urre

Cor%r%rﬂtrgem\erveeraepgs %ments by Chairman Turner, approved by the

MeE]rlaean%FIr?RJ H. Wenger, Chairman, V. R. Shick, H. Bloem,

Nomrnatrng R L Sn der Chairman, A H. Niles, B. H. Barton.

Le Islation; A t\“ Chairman, C. D. McGuire, Fond Browne.
catron Schaetzle, Chairman, G. E. Flower,

Researc arton harrman E F Whittmer, C. D. Decker.

Program: IR D Hetfelfinger, Chairman, with two additional mem-
ers of his choice.

The report Secretary-Treasurer showed a total membershi
of 82 whe h rnc d 7new melmhers d

here being no further business, Chairman Turner adjourned the

meetin
4 L. B. Barnes, Secretary-Treasurer
TEXAS WATER WORKS_A
SHORT SCHOOL AND TE
WORKS SECTI

Twenty-Seventh Annual Meeting
College Station, Texas, February 5-7, 1945

The twenty-seventh Annual Meeting of the Texas Water Works
and Sewerage Short School was helg at*College Station, Texas, durrng
the period g Februar¥ 45, in co-operation with the Stat
RO%{R/I o(r; Health, Sta Board for Vocational Education, and Texas
urrng thg week Precedrng the regular Short School, a special labo-
ratory tr mrnﬂ;; &ou se was conducted. Fach. of the twenty-nine. re-
9rona water Works and sewerage associations in #he statei re.Invited
ohave one representatrve attend this course, which Included instruc-
tion and emon tration, on procedures employed in water works ang
sewage works laboratories. " Twelve persons attended this course and
recerved ertificates r[)on comPIetron

n order to exge e regrst ation, a majority of the attendants nde
istered for t e ort School on Sundaﬁ Februar nda
gvenin®- aswel as eachmornrn?durrngt Short S ooI Messrs

andy_and W Cugrck itinerant instructors, condugte coach nwses
sron for the men desiring to take examinations for ejther ater
Works or Sewage Plant Operators Licenses. Examinations for all

ND
XAS
ON
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grades_of licenses were held each afternoop during the Short School,
Supervised by the members of the Licensing Committees. Approxi-
mately 50 men took examinations. _

A very excellent program on subjects of interest to both the water
works and sewage plant oRerators and engineers was arran?ed. Dur-
!n? the first’day of the Short School, subjects of a general nature of
Inferest to hoth fgroups were presented and the groups met jointly.
The remainder of the program was divided into water works sgssions
and sewage works sessions, Prominent out-of-state speakers who_Par-
ticipated 'in the program included Col. W. A. Hardenbergh, Sanitary
Corps, U. S, _ArmK, ashington, D. C.; Prof. Don E. Bloodgood, Puj-
due’ Universjty, Lafayette,"Indiana: Dr. H. T. Dean, U."S. Public
Health Service, Washington, D. C.. Y. C. Mar, Sanitary Engineer,
National Health Administration, China, who has been VISIt_In(g in the
state for several weeks, observing methods and procedures, in the field
of sanitary engineering; and H.'E. Hargis, Sanitary Engineer of the
Pan American Sanitary Bureau, now stationed in Mexico. Five sani-
tary engmeers from thie Department of Public Health of Mexico City
attended the Skort School.” The remainger of the speakers partici-
patlr%glhn the program were also outstanding authorities in their vari-
ous fields.

Of Rartlcu_lar interest to those attending the Short School this year
were the supjects concerning p_endmtg legislation, the material that is
being Compiled for, the publication of a Manual for Sewage Plant Op-
erators, and a review of the status and activities of the Texas Water
and Sanitation Research Foundation which was created last year,

On Tuesday evening the annual banquet for the group was held, at
which Dr._George W.” Cox, State Health Officer, was the principal
speaker. Dr. Cox gave a review of the progress in the water and sew-
age works fields in"Texas during 1944 and“announced the Honor Roll
for the State Department of Health for the year as follows:

W ater Supply Systems:
Highest percentage of population connected to the public water supply system.

Mosi
Municipality having the best bacteriological analrsis To(0] {1 FR——— Jacksboro
For maintaining .the best laboratory foF CONtrol.. ..o Jacksonville

City completing the greatest improvements to its water treatment plant .... E | Paso
City maintaining the most attractive water plant (West Texas Utilities Company).

San Angelo

Sewer Systems :

For having the highest percentage of its population connected to the water flush

CSYSIBIMT s . Brady
Maintaining the sewagetreatment plant presenting the most attractive appearance.
C Swift

Most advantagequs use of the effluent from the sewage plant e
FOF INAUSEIAl PUTPOSES..ovvrvvsvmsirmsssssssssssssmsssssssssssssssssssssssssssssssssins Big Spring

FOI ITTIGATION c..vvvvccvsrsressnsssssssns st sssssssnes Uvalde
Best method of SIUAQE diSPOSAL....mummrrmimmmmsmmsmmsssmsmsssssssssssssssssnns Lubbock
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For maintaining the best laboratory for sewage treatment plant control.

e Nceth Americen Aviati .
For mzﬁmtamlng the sewage treatment plant which ﬂ?{ﬁéaf944vﬁaaamtﬁecb%§ Oarvaetrlaogne

Y[V Aloe Army Air Field
Greatest im{)_rovem ent to the sewage treatment(f L T Big Spring
Greatest ratio of sewer connection completed during 1944 ........... W est Columbia

Special awards in the form_ of loving cups and plagues were presented

Dr. Cox EQ representatives of Aloe Ariny Air Field, Bi Fprlng
Elesgsgolum la, West Texas Utilities Company of San Angelo, and

Other s;tJeakers at the bancw_et included Col. J. W. McNew who has
recently returned from the China-Burma-India area and gave a mos%
Interes mg account of conditions In that area and of experiences o
our troops, Senator A, M. Aikin, Jr,, of Paris and Roger Q. Evans,
member of the House of Reﬁ]resentﬁtl}qes,_fr_om Denison, botfi compli-
mented the organjzation for the work that it is carrying on and pledged
their supportof legislation affecting the group. .C. N. Avery of Aus-
tin, who_served this organization as Its President in 1925, made a short,
mtereftln? and humorous talk to thec%ro_upn. _

Uel Stepnens of Fort Worth, Chairman of the Committee on
Awards, made the following presentations:

Honorary Membership Awards—J. L. Horner, Henderson and Ma-
rJor_LeW|s Dodson, Elghth Service Command, Dallas
For faithful and meritorious service—W. S. Mahlie, Fort Worth

Attendance Award—Panhandle Water and Sewerage Association
for havm? the greatest numper of members who had_ travelled the most
number of miles to attend the Short School. This is the third succes-
sive year that this Association has won this award and it thereby be-
comes the permanent possessors of the glacbue. _

There was a cnange in the usual procedure of the Short School this
year and Wednesdayafternoon was set aside for the regular bysiness
Session. At this session reports of the standing and” special com-
mittees were presented. Copies of these reports will be ‘included in
the printed- Proceedmgs of 'the Short School with the abstracts of
papgr?_ which wer ;I)re ented %t the meetm%.

fficers elected to serve the Texas Water Works and Sewerage
Short School for the ensuing year included:

President—W. N, Joiner, San Marcos

First (}/lce-Premd_J]t—Joe B. W,nston, Galveston . .
Second Vice-Presjdent—S. L. Al |s?n, Corpus Christi
Third Vice-Presigent—N. E, Trostle, Tem’ple
Fourth Vice-President—E. J. Umbenhauer, EI Paso
Secretaré/—v. M. Ehlers, AUftIn , _
Asst. Secy.-Treas.—Mrs, Earl H. Goodwin, Austin

On Tuesday afternoon there was a special business session of the
Texas Sewage” Section.  Mr. E. J. M. Berg, Chairman of the Section,
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presided at the meeting. = The report of the Committee_on Resolutions
was adoRted and copg of this re?ort will be included in the Proceed-
Ings.. The primary activity of the Sewage Works Section at their
meeting this Year Was the réview of the manuscript for the Manual for
Sewe{](\;le Plant Operators which is proposed to be published this year.
Mr. W. S. Malilie of Fort Worth 1s Chairman of the Committee pre-
aring the data for the proposed Manual. Officers elected to serve the
ewage Section during the ensuing year were:

Chairman—Major R. M, Dixon_Dallas
Vice-Chairman—L. C. Billings, Dallas
Secretary—V. M. Ehlers, Austin

V. M. E ni1ers, Secretary-Treasurer
Mrs. E. H. Goodwin, ASSt. Secretary-Treasurer



Reviews and Abstracts

Conducted by
Gladys Swope

Mellon Institute of Industrial Research,
Pittshurgh 13, Pennsylvania

(DRAINAGE OF TRADE PREMISES) ACT, 1937,
ANOMALIES; DESIRABLE AMENDMENTS

By W. Porthouse
Institute of Sewage Purification (Dee. 6 and 7 1944)

Five years of war have hindered the local authorities in administering the Act, which
came into’force on July 1, 1938.  Under the Act, the trader can turn effluent into public
sewers, on terms determined by local authority, with right of appeal to Minister of Health.
The local authorjties may charge for the service but only under certain conditions.

The unsatisfactory administrative features of the Act are as follows:

1. Creation of prescriptive right, o o

2. Unsatisfactory basis for the determination of prescriptive right.

3 Undes|rab|l|t¥ of administration by a code of by-laws.

4. Restriction of control of discharges, unless by-laws are codified.

5. Guidance lacking where sewers have insufficient capacity to receive trade effluent
b

I

)

PUBLIC HEALT
FAULTS AN

| e

discharges.

Exempfion of liquids “produced solely in the course of laundering articles.”
[mperfect definition of “trade premises.” _ _
Guidance lacking as to whether trader or local authority shall pay for measuring
or recording apparatus.

. The greatest fault of the Act is its_unfortunate recognition of a prescriptive right to
discharge trade efflugnts into sewers. This creates an unfair discrimination between old
and new industry, The author believes payment should be compulsory in all cases.

In the adoption of by-laws, authority’should be granted to control the temperature
and reaction of trade effluents. _

Further, the Minister of Health should not have the power to override the local au-
thOI‘I_'% on making by-laws. _ L _

e Act Is*vague as to the necessity of the municipality to furnish adequate sewers
or build new ones, Where none exist. _ _ _
. The exemption of laundry wastes is unfair. Further, the Act fails to_define what
is meant by “any liguid produced solely in the course of laundering articles.” _
. The author Delieves it is unfair to @ trader with a prescriptive_Fight to lose, that right
if he_moves. Ap#]arentlg the prescriptive n%ht Vests |n the premises, ,
A The tcoslt of meters and inspection chambers should rest on the trader. On this the

ct is not clear.

Langdon Pearse

MELBOURNE AND METROPOLITAN BOARD OF WORKS

Annual Report for Tear Ending June 30, 1944

In the year ending June 30, 1944, there was a record demand for water, with in-
creases n the domestic and manufacturl,nﬂ use. On two days the dallg consumgtlon
exceeded 197 million Im'o. Gal. (2364 million U. S Gal.) for_approximately 1144000
People. The annual daily average rose from 77 million Imp. Gal.'in 1938 to" 96 million

mp. Gal. in 1944.
pulleibs ?S'R']'ec?ﬁfr%ﬁé?%a‘&% 1 Mbs e %T'?sﬁlﬁaﬁ?fj? ?”r‘*é%s??aaé't'i%i ‘ﬂﬁ‘%f?ﬂi‘!ﬂ‘!ﬁ? iR
catlons of health departments, sre'flm ;}1)0 lufion control agencies, research organizations and
educational nstitutions are particularl eswgg5
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In the sewerage system an _imp_ortant problem, resulting from the generation  of
hydrogen sulfide, IS under investigation. The sewage farm is Iar?ely used for raising
and_f_attenmg cattle.  During the year, 5288 cattle” were bou%ht or fattening and an
additional 2,000 bred. Sales numbered 6,549, Owing to the destruction by fire of the
?rass on large areas of Jand in Victoria, the Board accepted free of charge 11,648 sheep
or ,temporarY care. The farm income for the year was £59,904 Egof which £52,589 was
PrOfIt on cattle and sheep): the expense (including interest) £137,581, making a net cost
or sewage purification of £/7,677, or one s_h||||n9 four pence (fpgz)rommately 27 cents)
per capifa.  The total acreage of the farm Is 23,793, including 1,125 acres récently pur-
chased for £34,000 F]apprommately $121.00 per acre). _

The accounts show a substantial increase in révenue in the sale of water. In the
last four years 12,000 new houses have been erected. Postwar works are being considered
for a 5-year period, scheduling approximately £10,000,000, mostly new work: The staff
(1,659 employees) is about half its pre-war size.

Langdon Pearse

MEMO ON THE AGRICULTURAL USE OF SEWAGE SLUDGE AND
STRAW SLUDGE COMPOSTS

British Agricultural Research Council (1944)

Since 1940, over 80 field experiments have been conducted in England to test the
manurial valug of sewage slud?e, and determine its short-term (one-year) and long-term
(repeated additions for” severa earsr)]_value, as well as the value of the principal”kinds
of sludge and the conditions under which they can best be used. _

It Is estimated that of the nitrogen and” phosphorus originally in the sewage, from
one-half to two-thirds is lost in the stwage works effluent, as well as most of the potash.
_Raw sewage sludges are generally wet and offensive, drying slowly. If lagooned,
digestion occurs. _

Digested sIu_dﬂes dry more readily, P
few works, partially dried sludge'from
sheds.  The material heats up r

roducing an almost inoffensive product, In a
he drying beds is stacked under cover in open
pidly, often to"60* C., and dries down below 20 per Cent
moisture. At this stage disintegration will produce a fine powder, easy to handle, and
higher in available nitrogen_ than ordinary sludge. - _ _

A moisture content f 55 per cent appears to be a critical R_omt, above which sludge
appears wet and is handled in'lumps with a fork, and below which sludge is friable and
appears dry. , , ,

It 15 unlikely that sewage slud?e exerts the same physical action on soil as farmyard
manure, as slydge lacks fibrous material such as straw. “However, at some sewage works
farms heavy dressings of sludge have improved the physical condition of the soil)

The ctiemical composition of sewage sludges may” average as follows:

iler  IE Ao Nﬁrootalen W?Jr%%%'r% PDs
Per cent of fresh material:

Raw sSIUdge......covvvren 40 20 20 0.9 0.05 05
Digested sludge.. - 92 23 29 14 0.06 11
Digested shed-dried. ... 80 32 48 2.0 0.26 21
Farmyard manure........ 26 16 10 0.6 0.06 04
Per cent of dry matter:
RAW SIUAGE ... 100 51 49 24 0.13 13
Digested Sludge............ 100 44 56 2.6 0.12 2.2
Digested shed-dried 100 39 61 24 0.33 2.6
Farmyard manure......... 100 64 36 2.2 0.22 16
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. Sewage sludges are %nmanly nitrogenous manures, in which a considerable propor-
tion of organic nitrogen becomes slowhv a}\]/anable. Some digested sludges, however, may
contain more active ritrogen comﬁ_oun s than raw sludge. ° o
, ﬁ\ctw?ted sludge hgs a ver,g |gh contené ?f n|trolgen, with an availability approach-
ing that of concentFated organic manures and fertilizers. = oo

Tne PhOSRj‘IOI’ICha%Id in ?ormal srl]ud ﬁ is about as effective as half of its weight of
phosg oric acfd In the form of superphosphate. _

ewage sludges are very deficient in potash, as compared with farmyard manure.

Sewage sludge may coritain weed seeds and eelworms. No case 1s known where the
use of sewage sludge as fertilizer of crops for human consumption has caused either
typhoid or dysentery. However, wet sewage sludge should not be used for salad or other
crops to he éaten raw. . If dried sludge is Used for those crops, it should be applied sev-
eral months betore sowing. .

In the field experiments, gota_toes were used mostl)r_. Where no potassium was added,
sewa\% sludge gave much lower yields and 8oorer quality than farm manure.
hen adequate potash was added, in 1942 and 1943°(26 tests), the results were:

Yield of Potatoes

Tons per Acre

NO OFQANIC MANUIE...oovvvvssvrssrsssssssssssssssssssssssrsssnns 15
SEWAGE SIUAGE.....ovvrvsvrsrvsrrsssssrsssvsssssssssrsssrssrsssnns 8.5
Farmyard MaNUIE.........vevvmvmsssmssssssssmsssssssssssssssssnes 95

In these tests 7.5 tons of dry sludge per acre (at least 15 tons fresh sludge (wet) were
used, and about 12 tons of farm¥ard manure per acre p‘re,sh weight).
Further tests with sulfate ot ammonia gave the following results:

Yield of Potatoes

ot Sl AR

NO OFGANIC MANUE. .o vvvvvvsrvssvrsrsssessssssrssrssnen 6.6 .1
SEWAGE SIUAGE...v.vvvvecvvsrrssrsssres sessssssssssssssnns 8.3 8.6
Farmyard ManUIE........c.vuevsrmssessmsssessrsssesen 8.7 95

On su%ar beet, vegetable, and green fodder crops, the sewage sludge worked better
than on potatoes. On'Swedes, either superphosphate, sewage sludge, or farmyard manure
ensured a good crop.

The géneral conclusions given were as follows:

1. Sewage sludg_e is a material of moderate but definite agricultural valug as a source

of slowly avdilable nitrogen and ﬂhos hate, In general Its crop producing power
IS less than that of an equal weight of good farmyard manure,

2. 1t is markedly deficient In potash and 1s therefore markedly inferior to farmyard

manure for tato?_s_and other fro#s needlnghmuch otash, _

3. It may have beneficial physical effects on the land but these are of a different

natFre frgm those produced by farmyard manure. _

4, QnY sludges In a comparatively dry state (less than 50 per cent moisture) are

likely to he generallp{ useful owmg to’the cost of transport, . Parnal!}/ dried sludges

need to_be Used at heavy rates pér acre, and the material is therefdre likely to be
eDc,onog,ncal, onl wﬂhhn a rI;ew m|I|ES c()jftthe worl|<sb|

. Digestion improves the physical condition of sludge. . _

. The most vaﬁjable TIor at present ava_ﬂab[e Is the digested, shed-dried and pul-
verized sludge from works usmg the activated slud%e process. .

. Certain industrial sludges contain metallic and other wastes which may render

their tphosphate ynavailable or be harmiul to crops in heavy dressings.

. Safisfactory rotting of straw takes place in compost heaps with about one-and-a-
half fparts_of sludge drrY matter to one,gart of ong straw, E_rowded the heap I
satisfactorily wettéd arid aerated. It iS_not, however, possible as yet to state

Wwhether they have any appreciable manurial value.

oo ~N ool

Langdon Pearse
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OPERATION OF AN ENCLOSED AERATED FILTER AT
DALMARNOCK SEWAGE WORKS

By A. Hunter and T. Cockburn
Institute of Sewage Purification (Dee. 6-7, 1944)

. For test purposes an enclosed filter was built with 9-ineh reinforced walls, 52 ft.
internal diam., containing 18 ft. of f||ter|n%_ material _re_stln? on 12-inch semi-circular
aerating tiles.  The filtering material was whinstone, original

Layer Thiggess frade
Top 15 28
Middle 155 H
Bottom 10 3

Tank effluent was pumped into a rotary distributor with four arms, each 4%-in. internal
diameter.  Air was taken in at the top by a 25-In. diameter fan, 3,000 cu. ft. per min.
capacity and vented to the atmosphere through 104 3-inch exhaust posts,

The crude sewage was chemically precipitated with [ime and albumina sulfate. The
sewage flow was 24 mt%d. (U. S.) containing a variety of industrial waste. For the year
e com

ended May 31, 1938, position was:
wd Parts per Million ok
' Determination gevl\fagee E#}uent
FIee AMMONIA..vvrvvvsrvvsssssssssssssssssssssssssssssssssssssennes 2.1 22.6
AlD. AMMONIA..vvvvrirsisrsissisninns e 6.84 3.95
Ongen Absorbed N/80 Permang. in 4 hr. at 27°C.. 102. 76.8
Chloride as Cl 1183 1239
5-day B.O.D........ . 137.2
Suspended Solids. 25

The strength of the sewa?e varies widely,, _ _
The area of open filters in use was 4.75 acres, with material as follows:

Layer Thi e ?nréﬁjees
TOR.vvervrmsrvrmsnmsssmsssmsssssssssssssssssssnens 15 H
IVHAGIE. ... seseeeressssneeeens 3 2\
10101 S 3 4

It is dosed by 16 recta{ljgular water driven distributors, receiving 841 m.g.d. (U. S.) of
tank effluent, or 156.1 (U. S.) gal. per eu. yd. _ _

_ The enclosed filter went into service on May 30, 1938, The filter was magured with
recirculation of effluent, starting with 660,500 8 . S.) gal. per day of tank effluent and
increasing the amount of tank’ effluent by 18,013 to 24,018 gal. “daily, while reducing
the volume of recirculated |I(%Uld, s that by July23 (7 weeks' period) the filter was
receiving and treatmg tank effluent of 660,50 %U. S.) gal.per day.

Poniding occurred bY September 23, so the flow was reduced for two weeks to 240,200
gal. er daP/, and again 1o a rate of 120,100 tt;al. per day, with recirculation at the rate_of
40,400 gal. per day, Gradually the amount of tank liquor was built up and circulating
liquor decreased until on November 21 the guaranteed volume of 660,500 (U. S.) gal. per
day was handled. Clogging built up the pressure to 2 inches by the end of December.
Far five months various rates and Procedures weretried. A IarFer fan was installed in.
I\{Iay to de_||v%r”5,800 ¢.f.m. against 2.5 inch water pressure. In August, coarser whiij-
stone was installed:

Layer Thif_:lé%ss, ?r{gﬁees
Top 1 3104
Second 2 2t02?

Third 14 B§to?
Bottom

[N
N~
—
o
o
-
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Th|s was washed in glace for four hours atarate of 859 (U, S.) %I ’?er day. Iﬁ)er eu. (yd
ten osed at the rate of 240,190 (U. S.) gal. Per 24 hr for 4 Weeks and’ increase 3

(U S 9 per day for two weeks and then built up to an application of 360,28
(U S) day for €ighteen hours, and a rest period of sis hours.

Table |.—Da|marnock Sewage Works
Results of Operation of Enclosed and Open Filters

Enclosed Filter Open Filter
Perid . 5-day B.O.D. 5-day B.0.D.
a. . .
& o Nigees %%L - Nitgaes
d o §eert B G i geeét Bt
Inf.  Eff, ReC Inf.  Eff. RO
January 65.7 Trace 161 1544 681 55.9
February- 12.

0

June-Ju . . 5 . . .
Auqust eptember.... 395 1197 267 777 175 156 1201 338 716
September-November . 440 1044 277 732 2

December........vnnes 423 1169 401 657

1941
January-August......... 423 1232 399 674 166 124 1253 466 618 490
September-Deeember.. 255 1151 293 741 205 124 1196 422 641 475

1942
January-April.......... 255 1954 570 705 025 118 2017 1012 501 28
May-December........... 296 1748 282 833 20 149 1763 566 685 28

1943
January-February....... 302 1313 196 852 325 158 1313 5L7 610 375
March-December........ 38 1364 251 807 112 152 1364 R2 752 3%

When the fan was shut down for three weeks the effluent deteriorated. The air pres-
sure was low in the winter, rising during the summer and autumn, and falling towards
the end of the year. Pondmgnwas most pronounced jn the late fall, ~As the pressure
built up from 0to 1.6 inches, the air tlow was reduced from 5,000 cu. ft. per min. to 500

On an ave(rage of four years (1940-1943) the enclosed filter treated twice, as muc
volume of tank liquor per cu. yd. as the open filter, No odors were noted wit e|t
filter, Recwculaﬂop was beneflual Purm ger Inds of excessh ng]rowt

Operating results are given for four years (1940-1943 onths (Table 1)

The cost of the enclosed filter was £6,250 ($25,000).

Langdon Peaese
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SOME RISKS OF TRANSMISSION OF DISEASE DURING THE
TREATMENT, DISPOSAL, AND UTILIZATION OF
SEWAGE, SEWAGE EFFLUENT AND
SEWAGE SLUDGE

By H. Wilson

South African Branch, Inst. Sewage Purification (1944)

In this paFer Wilson reviews the subject durin? the past 100 years. = After pointing
out the general good health in and around sewage farms or works, he discusses the spe-
cific supposed hazards, such as—

parisitic_Entozoa or kelmintha. OFf this Bilharzia has been confined to, tropical or
sub-tropical climate. . The embryo, when released from the eggs, dies in 24 hours
unless It reaches its immediate host, the fresh water snail. The eercariae is devel-
oped in 14 days, and released, to,die in 48 hours unless it has access to the human
host or other animal.  The eercarie of sitharzia mansoni are Killed by 3.5 to 7 p.p.m.
of free chloring in 10 min. (Hamburg tests).

Tapeworm €00S May survive for a long time in sewage or sludge. At the Melbourne
(Australia) Sewage farm, 40 per cent of the cattle on the farm for six months were
infested with the cysts but many become jmmune after 2y> to 3 years. The sale of
cattle from the farm for human consumption is still banned.

Hookworm 1S @ danger in tropical, sub-tropical, and warm-damp climates. In the
soil larvae may persist over two years. At Sm?apore, hookworm eggs survived in
Imhoff tank sludge, but in the United States Bro onged digestion destroys them. At
Colombo, Ceylon, covered and heated drying beds were reommended.

For the parasitic neiminen, reference is made to Wright, Cram, and Nolan (sew.
wks. 1., 14: 1274 (Nov., 1942).

Among the diseases due to Protozoa, amoebic dysenterzl is widespread. In 1938
Craq (1. Am. pub. Health assn., 28: 187 (1938)) “estimated 10 per cent of the U. S.
population harbored entamoeba Histoiytica. Falr and Chang . am. water wks.
assn., 33: 1705 61941)) reported cysts transmitted by sewage and a survival of 90
dags at 10° C.; 30 days at 20° C.; 10°days at 30° C. Bolduc (can. pub. Heaith 5. 26:
21 1935)2) r%po_rts cysts live in watér for months but are killed in 5 minutes at
65° C, or esiccation at room temperature for 10 min. Fair and Chang state
in_ water of fow pH 3 p.ﬁ.m. Cl» killed in 30 min.; 2 p.p.m., 60 min.; 1 g7pm 120
min. The work of Wright et al., and Cram is cited (sew. wks. 1., 14: 1274 g942
and 15: 1119 (1943)). ~ Their conclusion was that e. nistotytica CySts probably do
not withstand sludge” digestion and are destroyed by heating to 103° C. for three
minutes, The disease is”likely to be spread by eating uncooked and poorly washed
vegetables irrigated with fresh sewage or top dressed with undried sewage Sludge.

Among the diseases due to Bacteria are cnotera (N0 record of properly authenticated
outbreaks attriputable to, properly managed sewage treatment works, although the
disease is usually transmitted by polluted water).

Typhoid) (Can survive in sewage). . Cites McConkey (2nd Rep., Royal Com. on Sew-
age Disposal, 1902); Shaw (Public Health Report) on outoreak at Malton, York-
shire, 1932; Ministry of Health No. 69, 1933: Houston (25th, 26th, and 27th Re-
ports, Met, Water Board, 1930, 1931, and 1932),

paratyphoid Nas heen found in sewa?e. Cites epidemic at E pin% in 1931 due to
sewage polluted water supglg &Hous on); North Battleford, Saskatchewan (David-
son, Canadian P.H.D., 33, 305 (1942)).
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Anthiax_IS AN example of organism formin verg resistant spores. Cites investiga-
tion at Yeovl, Englan_d (Houston, _2nd_Re%. Royal Com. Sewage Disposal, 1902).
The sewage of towns with large tanning industries’ may be dangerous.

patiomyetitis 1S @ Virus disease. ~Cites work on polio jn sewage in the United States.
Iso noteﬁ W one ease recorded 01 solation of polio In drinking water from in-
ected we ? Ing, Internat. sun. A 05

gévvpayg"ecyﬁﬁ'f)Lé?all,Je:{:s%).for 10 days in sewage (Houston, 4th Report Royal Com.

Bacteriophages alf ?oorl _Oefined and with little definite information. Various
hages are said to be found in sewage_ (Hadley, 1. infectious piseases, 40 1 (1927)).
he development of phages may furnish a control for pollution in time of epidemics.

The evidence indicates that “Although the eggs or larvae of disease-causing parasites
and man¥ pathogenic mlcro-or?anlsms can survive in sewage, sewage sludge, or sewage
BAH%r],ts or a time, they do not reproduce under the unfavorable conditions of a sewae

“Taking s. cosi as an index, the reduction in numbers is of the same order as the
reduction i bacteria of all forms.” “On the other hand, bacteria of all kinds, as well
as some pathogens and eggs or ova_ of parasites, become concentrated (for a time at
least) In the sludge settled™out at various points In the treatment plant.”

llson believes that the use of sewage, sewage sludge, or effluents may be regulated—

L lL]Jergﬁteﬁtricted use; suitable only in a few localities with an entirely clean hill of

2. Restricted use permitted. _
ay Only on crops to be cooked before eating. _
v) On trops or orchards where ?rams, berries, or fruit cannot become wetted
with sewage or fouled with sudge.
¢) On crops grown for animal food.. _
) On crops not %rown for food of either man or ammalf. y
The degree of Such restricted use IS subéect to the Health Official.
, 3. Total restrictions on any use for any A'op. Such total restriction is rarely justi-
fied unless as a temporary measure during an epidemic.

The use of raw sewage for irrigation_is rare. Irri%ation with settled sewage still
affords danqers. Further~treatment™by biological or other methods may be deSirable,

although chlorination does not seem necessary, except in an emergency. A drinking-
water Standard is not required. . _ o

On the use of sewage Sludge as fertilizer, Wilson cites Firth and Horrocks, (s rit.
med. 5. 11: 936 (1902)), on thie viability of & typhosus In S0il, on cloth, and in sun-
shine. Ruchhoft (sew. wks. 5., 6: 1054 (1934)L and Tanner (sew. wks. 1., [ 611
(1935)).  According to Tanner, e. typhosus May be viahle In wet sludge for two months,
and in"soil for three to four months. e. antnracis and s. Tetanus May persist for a
longer I]|me. : : i

Wilson concludes that further study is necessary to_ confirm the value of desiccation
of sludge at ordinary temperatures as’ a means of eliminating dangerous bacteria or
parasite ova and thaf “the risks presented in the use of sewagé sludge as fertilizer are
similar to those presented by untreated sewage Itself when usedto wragate crog_s.” Espe-
cially at the time of an epidemic the growing of salad crops should” be forbidden and
only’those crops permitted which are codked béfore eating or unllkelg to be contaminated.
_ Compos_tmlg to a temperature over 160° F. 1s required for several hours, or heat-dry-
ing. Arfificial r¥ heated compost heaps may be desiiable. L : :

Air-born _Irifection from_sewers or sewage treatment [%Iants Is discussed in the light
of old data (Frankland, 1877: Carnelly and Haldane, 1887; Parry, Daws, and Andrews,
1892-1894- Horrocks, 1907; Aleser, 1895: Delepine, 1909). " Wilson concludes that odors
like hydrogen sulfide may come from sewer manholes but dangerous infection of sewer
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air is unlikely, depending on the cleanliness or turbulence in the sewer and the number
of pathogenic actefla in the sewTage. , .. o

Grazing ot cattle on sewage farms is apparently not affected. A British ease is cited
to show that sewage poisoning of cattle does not éxist. - The quality of milk is not af-
fected. Cleanliness of animalS prior to milking is essential.

Even where dilution 15 available, Wilson "urges a considerable degree of treatment
and sterilization of the effluent where bathing héaches are affected. On the danE]er_ to
shell fish from sewage discharge, he cites, Dodgson (Conway Shellfish Research Station
metray of Agriculture and Fisheries, Fisherigs Investigation Series [1, Vol. 10, No. 1

1928)). : . , : :
( W_son suggests that the Health Officer temper his regulations to the habits of his
people. in washing vegetables.

His conclusions are:

1. That there js a mass of evidence from work extendmg_bac_k over 70 years which
shows that in some circumstances real danger of spreading infections may arise in
the course of sewage treatment and disposal, or the use of sewage, sewage effluent,
or Sewage slud?e as fertilizer for raising vegetable crops., . _

2. That where a fown has IonP enjoyed a“clean bill of health in respect of possible
water-borne diseases or Infections, there is little danger in unrestricted use of
sewage or its products, ,

3. That'in these towns or localities where a large ercentatge of the population suffers
from chronic infestation or where there is dutbreak of epidemic disease or where
there has been an epidemic a few years Prewousl ,.the use of sewage, Sewage
effluent or sewaqe sludge as fertilizer should be restricted, and in these localities
salad crops should not e grown on sewage farms or fertilized with sewa%e sludge.

4. That there is grave doubt”whether desiccation of sewage sludge at ordinary tem-

eratures will render infected sewa?e sludge harmless, _

5. That dry!nP or treatment at elevafed temiperatures is called for or composting
with special’ provision tq secure sufficient heating, _

6. That in general sewer air carries no more hactefia than town air, but where there
IS considerable turbulence in sewers or where there is septic action due to stag-
nation, Infected droplets may be carried in sewer ventilation air. .

7. That sewage poisoning as a specifi¢ disease in cattle does not exist, though cattle
may beconie infected Dy specific disease, e.g. anthrax or tapeworm in those lo-
calities where there aré very large numbers of the causative organisms in the
Sewage.

8. An egxpenmental study in the washing of vegetables is given, and it is recom-
mengded that all salad ve,ﬂetables to e eaten “raw_ should™be soaked after wash-
Ing In some solution to kifl off possible dangerous infection.

An appendix follows b%MISS E.S. H%g on “The Washing of Watercress Grown in
Sewage Effluent” from the Cvdna Sewage Works at Johannesburq. The use of salt and
N/80 “potassium permanganate were unsaUsfactorz. Far household purposes, soakm? IS
recommended for ten minutes in 0.25 per cent bleaching powder solution or two fea-
%ggtoonrsJuI to a quart of water. Three successive washings In sterile water were unsatis-

Langdon Pearse

EFFECT OF NITRATES ON THE RISING OF SLUDGE IN
SEDIMENTATION TANKS

By T. W. Brandon and J. Grindley
The Surveyor, 104, 7-9 (January 5, 1945)

_ . The difficulties experienced at some sewage disposal works by “rising” of the sludge
in final settling tanks In the activated sludge process Is discussed.” Rising sludge usually
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?c-ﬁwg as a r?sult .?f liberation of fﬂaseous nitrogen and it is usually associated with a
ngli degree of nitrification In the effluent. _ _ -

The work done by Wooldnd%e and Corbet is referred to which showed that r,|3|ng
of activated sludage could. be induced o_r_aﬂgravated bly the addition of nitrite or nitrat
and that 1t could” he inhibited by addition”of assimifable carbgnaceous matter, such as
lucose or soluble starch. ~ These workers su%geste,d that the [ISIH? depended on the for-
nation of nitrite in a liquid containing some gi_anlc_ matter, since it appeared that libera-
tion of nitrogen gccurred (Prmupally during utilization of nitrite for synthesis of protein.
|t ?] enerallg e&gree .tf]at dentrification resultlnﬂ in liberation 0f gaseous nitrogen
Is brought”about Dy Bacterial activity. . The action Is Usually an aerobic one.

Two instances are cited of the rising of sludge In primary sedimentation tanks. At
the sewage disposal works at Bushey and Norfon Green, the’sewage contains high con-
centrations of ammonium nitrate from shell filling factories. The other instancé was a
\r/]vlz%tr?cr atlgie(?tment plant in which the raw water was polluted by an effluent containing

Experiments were conducted at the Bushey sewage works to determine the effect of
ammonium nitrate upon. the nsmgl roclivities of the sludge. 90 liter samples of the
sewage were used to which were added various. amounts of ammonium nitrate and the
sewage allowed to stand for 24 hours, after which period of sedimentation observatigns
were 'made of the quantity of floating sludge. ~Concentrations of added nitrate varied
from 40 to 200 parts per million.  The résults indicated that rising sludge occurred
when ammonium nitrate was added in concentrations above 50 or 60 parts per million.

At the Norton Green sewage disposal works the sewage treatment consists of two
stage sedimentation. _ The sedimentation tanks are emptied each week and the settled
slutige is removed. = Experiments were undertaken with 90 liter volumes of sewage as at
Busfiey. Rising of larde amounts of sludgie_ occurred when ammonium nitrate was agdded
In conicentration of 60 T 70 parts per million. On two occasions rising of sludge from
the sewage when it contained 70 p.p.m. of ammonium nitrate appeared to be inhibited.
On the first occasion the sewage was septic ; on the second occasion the sewage contained
ail and there was a smell of creosote.~ Apparently bacterial activity was repressed by
the presence of hydrogen sulfide or creosote in the Sewage. ,

Plant scale experiments were conducted by adding concentrated solutions of am-
monium nitrate to the sewage feeding the two primary sedimentation tanks. Observa-
tions were made_on the efféct of adding ammonium nitrate in concentrations var mgi
between 40 and 70 parts per million. With 40 p.p.m. discharge there was very S|9h
rising of sludge in one tank and none in the ofher tank after’ 21 hours. After 52%
hours there was still very little sludge on the surface in one tank and about 10 per cent
of the surface of the second tank was covered with thin sludge. No further rising oc-
curred after 60 hours. . , N

With a concentration of 50 p.p.m. in one tank there was slight rising of sludge after
23 hours with no ncrease in the &uann%of sIudg? after 34% hOUJS. ,

With ammonium nitrate added at the rate 0f 60 p.p.m., sludge rose in both tanks
after 2 hours. ~ After 9 hrs. about 25 per cent of the ‘surface was covered with sludge.
After 23 hrs. the surface of one tank was completely covered with sludge and the surface
ﬂ the o_tp]er tank about 60 per cent. Both. tanks’ were then engptle , Cleaned anﬁ_re-
illed, with an ammonium nitrate concentration In the sewage of 70 parts per million.
After 3% hours sludge appeared shghtly at the surface of both tanks, increasing after
6% hours. After a total period of 8 hours the surfaces of both tanks were heavy with

Sluchen the example cited of rising sIudge at a water treafment plant, the concentration
of pitrate was equivalent to petween 20 and 30 dp.p,.m. nitrogen.  The water contained
high permanent hardness and algae. At times during the warmer months when algae
were plentiful, sludge formed on the surface of the sedimentation tanks in a layer 6 ins.
thick A sample of gas evolved from the sludge contained about 92 per cent By volume

of rﬂt&%@nof sludge did not occur In water fi'om a nelghboring source contalding an
abundance of algaé and similar in composition as to hardness, but which contained ‘only
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one p.p.m. nitrogen.  Gas was not evolved from the sludge when washed with this water.
Addition of 30 p.p.m. of nitrogen tq the sludge caused gas evolution.  Similarly, gas was
evolved when siudge was washed with tap water to which had been added 30" p.p.m. of
nitrogen; likewise,” gas was evolved from the chemical sludge of the unpolluted water
when30 PR, of mtrogen were added 1o it. , . ,

. The experiments showed that evolution of gas which caused rising of slud%e in the
sedimentation tanks at the water freatment plant was due to the presence of an ab-
normallz high concentration of nitrate in the raw water from contamination of the
suppéy Ywaste waters from the shell f||||n? plant,

mall scale experiments Indicated that additions of one p.p.m. of copper sulfate

or 10 parts of h(Ydrated lime or 5 E.p.m. of chloring, or 10_p.p.m. of activated carbon did

not prevent sludge from rising, after two days sedimentation. Rising was prevented by

additions of 20 p.p.m. of chlorine. Y il
. |

THE PHENOMENON OF RISING SLUDGE IN RELATION TO THE
ACTIVATED SLUDGE PROCESS

By Wm. T. Lockett
The surveyor, 104, 37-39 (Jan. 19, 1945)

_The author refers to his observations in 1914-15 in his experiments at Manchester
with the activated sludge process, which indicated that when activated sludge was al-
lowed to, remain in contact for several hours with purified sewage contalmn% nitrate %as
f?rmed in the sludge ma%s and cauged_ It to float to the surface. This hehavior of the
sludge was considered to be due to denitrification resulting in the production of nltro%]en
as.” The quantity of nitrate remaining in the liquid after the sludge had risen was Tess
an_that present when the, sludge was settling. ) ,

The Manchester experiments were on thé “fill-and-draw” method of operation and
the purification frocess was carried to an_advanced stage of nitrification. The raw Sew-
age contained 34.6 p,p.m. of free and saline ammonia. ™ After 4 hours’ aeration with 25
t0' 33% per cent activated sludge, the effluent contained 2.1 p.p.m. of free and saline
ammonia and 0.7 and 16.0 p.p.m. of nitrite and nitrate, respectively. . ,

Experiments on the “continuous flow” activated sludge process indicated the im-
porfance of ado tln% effective measures to_prevent short-mrcunmg in order to produce
a Nighly oxidized sludge, as imperfectly activated particles, due to Short-circuiting, is one
of the causes of rising sjudge. ,

. Experiment showed that the sludge must be removed from the settling tanks as
qumklx as possible to maintain its activity and to prevent sludge rising. .

The author points out that to produce a good quality sludge and"a highly purified
effluent, air must be applied at the rate of 7 fo 12 cubic feet per hour per square foot
of tank surface. When the objective of the treatment process is nitrification, it would
appear best to apply sufficient air for a long enough detention period to produce from
8't0 20 p.p.m. of nitrate nitrogen. _ _ o ,

. At the Mogden works inthe West Middlesex Drainage District treatment provided
is of the “continuous flow” activated sludge type. Sewage passed to the aeration tanks
had the following characteristics in 1939 :

Ammonia Nitrogen
Albuminoid N|troglen ............................................................................
5-Day at"18.

0.D. Y RO
Suspended Sofids

The aeration tanks are 400 ft. long, 15 ft. wide, and 12 ft. deep at the water line.
SAht0 rltogi rfctm{ir}%rvals there i a transverse haffle with air diffusers underneath to prevent
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Provision i3 made for sIud%e withdrawal from the final settling tank at rates up to
50 Per cent of the dry weather Sewage flow. Normally at Moqden he volume of sludge
In the mixed liquor, after one hour’s settling, is 15 per cent. ’In these circumstances and
In order to reduce to a minimum the Pﬂenod of non-aeration of the sludge, it has been the
ractice since 1936 to withdraw the maximum volume of sludge from the settling tanks
average water content 99.3 per cent). _
Air has been a Johed ah rates of 10 to 12 cu. ft. 2oer hr, per sq. fﬁ. for a period of 8.2
hr. on the mixed liquor.  The quantity of air was 1.2/ cu. tt. per gallon.
The effluent had the following characteristics during 1939:

AmMONIA NITTOGEN v 13
ATDUMINOIA NIFOGEN crvvvvvssvvsvsssssssssssssssssssssssssssssssssssssssssssssson 0
NIEFOUS NITOGBN coovvsvvvssrvsssrvsssssssssssssssssssmsssssssssssssssssssssssssrssssssses 4
NHEFIC NITTOGBN .ovesvvcscrssvrssssssssmssssmssssssssssssssssssssssssssssssssssssssnnes 11,
B.0.D. (5-DaV &t 18.3°C.). v

SUSPENABL SONUS. oo 1.

. Periods of I‘ISInF slud?e have been rare and have been attributed to an unusually
high proportion of siudge to sewage Iin the mixed liquor, a sudden Intlux of storm water
to"the aeration tanks, and consequent temporary build up of sludge in the final settling
tank, and insufficient sludge withdrawal from a Settling tank. ,

Samples of the averaged mixed liquor in the aeration units are taken daily and
settled for one hour. Rising of sludge within this period Is rarely observed. The au-
thor points out that this is a very sévere test as settled sludge obtained from samples
taken in the early stages of the aeration period Is always I[kegl 0 rise sooner than samples
oftg‘lullytac}(lvated sludge such as are taken from thé mixed liquor passing to the final
settling tanks. , o _

Tﬁe aut?]or concludes that under certain conditions, notably when both activated
sludge and sewage are brought by aeration to a well oxidized state, the period of time
neceSsary to clarify the mixed liguor will not produce r|sm(% of the slud%e. ,

. He toncludes further that rising sludge can be prevented by the adoption of effec-
tive measures to (1) prevent short-circuiting of sewage and sludge in the aeration tanks;

prompt removal of sludge from the_ final settling tanks and return of the same fo
the aeration tanks; #32 apPhcatmn of air at sufficiently high rates to ensure thorough
but steady mixing of the sludge and sewage; and (43 a sewage detention period. Suffi-
c1|:?|ntlyt long to ensure an average amount of 8 to 12 p.p.m. of nitric nitrogen in the
effluent.

K. V. Hill

3p.p.m.

THE OMS. SYSTEM FOR SEWAGE TREATMENT

By C. F. Venzano Botet
Publication No. 836 of La ingeniera, Official Organ of the Centro Argentino de Ingenieros

Otto Mohr’s two-story tank provides, according fo the inventor, more digestion space,
Iarg%r surfac%( area, betfer seépe%ranon of sewage” from settl,mB sIudge, revents scum
troubles and keeps the sewage fresh. The city” of San Jose Das Campos, Brazil, has
built a plant according to the “Mohr system.™ This “System” Is a modification of an
Imhoff tank, resultm? In a submerged sedimentation unit,”having slots at the bottom and
also slots at the top fo [tJerm|t floafing scum to pass out of the chamber. Because of the
submerged compartment construction” the whole area of the tank is utilized for collec-
tion of scum and release of gases. The slopes. of the false bottom are steeper than In the
usual Imhoff tank. The rotnd tank with a diameter of 27 meters (88.6 tt.) provides a
detention time of D= hours and has a floating dome shaped cover. W. Rudolf

. RUaoITS
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CONTRIBUTION TO THE BIOLOGY OF TRICKLING FILTERS

By H. Bethge

Kleine Mitteilungen fir Wasser, Boden und Luftliygiene, 17, 35 (1941)

Samples of sewa?e and effluent from different types of high rate trickling filters were
examined for algae, Tungi and insects, The number of species was low and about the
same %13-16 for all three types of filters. The quantity of organisms present differed

somewhat.  The number of samples taken was limited.
Willem Rudolfs

THE CHEMICAL INVESTIGATION OF SEWAGE WITH REFER-
ENCE TO SLUDGE ANALYSES AND STREAM
POLLUTION STUDIES

By G. Jordan, M. Manthey-Horn, F. Meinck, P. Sander, and R. Schmidt
Kleine Mitteilungen fur Wasser, Boden und Luftliygiene, 17, 191 pages (1941)

The compilation of methods_ is organized into two parts: sewage and water; and
sludges. Description and discussion of ‘sampling;. physical, chemical and biological meth-
ods 0f anal¥ses. Apparatus and_ glassware used in sampling_and analyses aré described
and illustrated. Sample calculations of results are given, The specific purpose for the
analyses are indicated, while attention is called to mterfer_mq substances. A series of
micro-analyses, particularly for nitrogen compounds, are included. Among the many
standard analyses a simplé method to determine the “oxygen utilization” in streams is
presented.  The method consists of filling two bottles with®Stream water (filtered throu_%h
cotton as much cla;f as present) and one sample fixed at the spot with sodium hydroxide
and manganous chloride for dissolved oxygen determination; the other hottle is closed
and incubated at 22° C. for 48 hours and D.O. remamm% determined. The difference
between the two is the oxygen utilization. A special method for grease in sewage IS
given, Determinations of Substances in industrial wastes include nickel, zinc, chromium,
arsenic, cyanides, benzenes, organic acids, sugars, starches, %yndm,_terpenes total, vola-
tile and non-volatile P_h_enols eic. The section on sludges deals with sampling and cle-
terminations of quantities of solids, extent of sludge bank formation in streams, sludge
sampling, and physical and chemical analyses.

Willem Rudolfs

WAR-TIME DISPOSAL OF WASTE PICKLE LIQUORS

By Wallace G. Imiiopf
Wire and Wire Products, 18, 389-92 (JUly, 1942)

A plant for waste pickle liquor treatment is described which comprises preliminary
settling, neutralization, aeration, and final sand filtration. The ?Iant has been ope_ratmg
for 2 Yea_rs and treats an average of about 13,000 gallons of combined sulfuric an
hydrochloric acid waste liquor per day. o _

The waste pickle liquors, as well as, waters containing oils from the machine shops
are collected In'a sewer system which discharges into an acid-proof brick lined tank 10
feet deep by 12 ft. in diameter, which serves as a grease trap. The wastes flow from this
tank to, a similar one adjacent to it from which they are pumped to the preliminary sedi-
mentation tank consisting of two units, each 40 X7 X 8'ft. deep, which are filled” alter-
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nately, The sludoge which collects in these tanks is d|schar%ed as occasion demands into
a sludé;e I%nk 40°X 35 X 6 ft. deep containing a two-foot layer of crushed traproek
covered with a Ia?{er of sand. _ _ _ _

The settled liquor discharges into an acid-proof concrete tank with a capacity of
1,500 gallons wherf(n is treated wjth lime to premﬁnat_e the tron.  The treated liquor flows
to an aeration tank 60 X 40 X 8 ft. deep In which 1t 15 sprayed from a series of nozzles
over a six foot depth of crushed traproek. The aerator opérates automatically on a 15
minute cycle, From the aerator the figuor flows to a secondary setthn% tank 20 X 15 X 6
ft. deep.” The sludge callected in this tank is_discharged to” the sludge tank. Finally
the liquor flgws to gaw of sand filters, 100 X 40 X 3't. deep, used alternatelg. The
filtering medium 1s a one-foot layer of crushed tr_aﬁroek_ covered with two feet of sand.
The filtered water collects in a sump, equipped with a fine screen, from which it is dis-
char?e | t0 a stream. , ,

t is reported that the plant produces a clear, iron-free effluent. No analytical data
or opTratmg costs are f%wen. Tge plant cost $10,000 o_rrlT%;maIIy, and it Is estimated that
It could be duplicated for about $25,000 at the present tinie. 2 D
. U. Hoak

CLEAN STREAMS IN PENNSYLVANIA

By H. E. Moses
Pennsylvania’s Health, D, N0S. 5, 6, 7, 15 (JUly'September, 1944)

The 100,000 miles of streams in the commonwealth are a most important natural
resource.  When the Purity of Waters Act was Rassed In 1905, and the Department of
Health established with jurisdiction over the discharge of sewa%e, few communities were
equipped with sewerage. Todaly, however, there is Scarcely a town of 2,500 population
without sewers, and manz smaller places have ?ubhc systems. In 1905 there were only
15 sewage treatment works in the State; today there are more than 300.

Despite the great improvement in sanitation, millions of _?allons of untreated sewage
are_discharged daily into streams, many of which are_heavily polluted. In addition a
serious burden 15 imposed by the discharge of a _varlet){) of” industrial wastes. While
many industries treat their wastes much work remains to be done in that field as well as
in the treatment of sewalge. L : : :

The Sanitary Water Board, organized in 1923 with authority over stream Hollutmn
has striven earnéstly to improve the condition of the streams of the State. The Board
believes that the présent is an opportune time to attack the problem of waste treatment
on a State-wide basis because not onl¥_ will accomplishments ‘in this field have a bearing
on the health and welfare of the public, they will Rrowde postwar employment for re-
turning service men and for war workers awaiting the conversion of industry to a peace-

t|me1eﬁon§m3/. : " :

_ . The Bodrd proposes that sewage shall receive a minimum of primary treatment, con-
sisting of quiescent, sedimentation or Its equivalent, whereby about 35 per cent of the
polluting matter will be removed. Where the need 15 indicated, complete, treatment,
corresponding to about 85 per cent purification, will be required. Exception will be
made In the Case of streams carrying such a large burden of acid_mine drainage that
treatment would result in no public Denefit. Treatment of industrial wastes, inCluding
coal mine_silt but excludm%amd mine water, will be reaiu,lred t0 an e%uwalent deqree.

_ Public hearings were neld by the Board in eight cities of the Commonwealth, Inclyd-
ing as many maini river systems, to provide all interested persons with an oprportumty
to"appear before the Board and give. their views on the proposed program. Followin

these hearings the Board intends issuing orders to those responsible for” waste treatmen

informing them of the degree of treatmient necessary, and requiring the preparation and
submission of plans covering such tieatment. R D. Hoak
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THE EFFECT OF TREATMENT IN PERCOLATING FILTERS ON
BACTERIAL COUNTS

By L. A. Allen, T. G. Tomlinson, and Irene L. Norton
civil Engineering (LONdon), 40, 20 (January, 1945)

Chemical and bacteriological studies were made_ on settled sewa?e and trickling filter
effluents at the experimental plant at Minworth, Birmingham. Seftled sewage was ap-
plied to two filters, one of which was a single filter operdted at a rate of 60 %al. per cu,
gd. per day. The other was an alternatlnfg double filtration unit operated_at a rate of
40 qal. per cu. Yd' per day. The order of the filters was changed daily. The following
table shows results for two™ periods of operation.

oliform
Sampl F()Fl’%téed@uglt Pregq]%?n‘%ti/e BRR: Aﬁ(r%)s(xﬁg%]%
' l\(ium er Ber l o
Period Nov. 12, 1943 to Feb. 29, 1944
Seftled SEWAQL......courrvervmssrrmsssiins 2,350,000 4,000 215 132
Primary filter effluent..... . 2,470,000 4,000 56 30.5
Secondary filter effluent.. 1,050,000 500 175 185
Effluent from single filter 335,000 300 175 175
Period March 7, 1944 to May 23, 1944
SEItled SEWAQR......vvvvsvrsrsrssrssrnns 5,250,000 35,500 215 115
Primary filter effluent.........vrvnne 3,500,000 18,400 62 415
Secondary filter efflugnt.........oen 1,310,000 2,250 315 225
Effluent from single filter............. 291,000 425 215 165

Samples were collected at various depths of the single stage filter to determine what
the reduction in count was at varjous levels. Samples were taken at one, two _and four
foot de?_ths in addition to the feed and from the bottom of the filter &6% ft) The effect
of the Tirst two feet was quite variable, with frequent increases in the count. Between
two and four feet there was a more consistent reduction. |t appears that a congistent
reduction 15 not obtained until the full depth of the filter is reached. Most of the re-
duction in oxygen demand and oxygen absorbed occurred during the passage through the
first two feet"of the filter. L _

During passage through the double filtration unit the oxygen demand and oxygen
absorbed values wére reduced a remab% in the primary unit and were reduced to satis-
factory levels in the second filter. The bacterial count was high in_the primary effluent
and ini the secondary effluent it was higher than the count folnd in the effluent of the
single stage filter. L Herrick

. L.rerric

NEW SEWAGE TREATMENT PLANT FOR THE CITY OF
LETHBRIDGE

By E. M. Proctor
Water and Sewage, 82, 22 (August, 1944)

In 1912 an Imhoff tank-trickling filter Plant was built for the city of Lethbrido%e
Alberta, but has not been operated for some time. The present city popUlation of 13,000



Vol. 17, No. 3 BEVIEWS AND ABSTRACTS 659

lus a_prisoners-of-war cal approximately the same populagion provide a sewage

Plow of_p2 to3mgd As tm) O?J pﬁa%t was éegllgned for al?lor\)/v _o% _onepm.g.g., and smge
the eqmpgwent and concret$ structures are Jn.a bad state of {eé)_?llf, it was concllllded that
It would' be unwise to use funds for reconditioning existing. facilities, ~A new plant is to
bF &onsttructed ad‘(acent to the old, with provision for using the old Imhoff tank as a
sludge storage tank.

he new'P,lant was desi%ned for a normal flow of 2.4 m.g.d. (Imp.) and provjdes the
following facilities; coarse streens, sedimentation tanks, sludge digesters, and sludge dry-
|n? beds. There a[e two settling mnks, each ?]O f}.f diameter with a side wall dépth of
91t._Provision will be made for”chlorinating the effluent. o

The digestion tanks, twg in number and operated in parallel, are each 40 ft. in diam-
eter and 20°1t. deep at the side wall, Digester gas will be utilized for heating the tanks.
Sludge will be dried on open beds with ar area of approximately 14,400 sq. ft.

L. Herrick

SEWAGE TREATMENT AT PORT HOPE

By G. Graham Reid
Water and Sewage, 82, 22-23 (Sept, 1944)

Extensions to, and improvement of, the sewer system, and a new sewage treatment
plant are planned for Port Hope, Ontario. Plans are being made to have the project
ready for construction as soon as possible after the war. The present sejvers were built
as réquired over the past 50 years. They were apparently designed as a separate sys-
tem, but w?re used as storm Sewers as streets were improved. Some storm sewers were
built, and lateral sewers carrym? sanitary sewalge have been connected to them. Thus
It 1s impractical to separate the storm and"sanitary systems. _

Necessary extensions are to be provided to Serve areas not now sewered. New in-
1(FrcePtm sTwers are planned to have a capacity of not less than twice the dry weather

ow front all emstmq SEwers. o _ _

The treatment Bant_ as now rPlanned will inclyde two combined grit. removal and
screening units, a pumping station for sludge and low level sewage, a50ft. dia. sedi-
mentation tank, a chloriné house and contaCt tank, and a sludge d|gest|ontank. The
layout is such that secondary treatment r_na¥ be growded at a later date.

The estimated cost of the entire project 15 $170,326. - k

. L. Herric

TORONTO’S SEWAGE TREATMENT PLANT

By W. E. Micklethwaite
Water and Sewage, 82, 15 (Dec., 1944)

_ The first part of Toronto’s new sewage treatment system is now under construction.
This work inclucles six #)rlmary settl|n1q tanks, each 66y ft. wide and 200 ft. Iongd with an
average water depth of 14 ft,"8 in, hety are designed for an average flow of 84 m.g.d.
(Imp.) with a detention period of about 2 hours. ~ The hydraulic capacify is about 210
m.g.d. to take care of peak storm flows. Each tank will have four main sludge collectors,
oné cross sludge collector and one cross scum collector.  The tanks W|TII It_)el_lcovere(lzl.

LR erric

ANNUAL REPORT OF THE INTERSTATE SANITATION COMMIS-
SION—NEW YORK, NEW JERSEY, CONNECTICUT

Annual Report, 19 pp. (1944)

The report _contains data covering 1943 and 1944. The policy of the Commission
has been one of co-operagon with thegmun?cipa?ities within itg Ju |58ict}on and the re-
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sponse has been one of conformance insofar as conditions permitted, on the part of the
municipalities to the objective of pollution abatement. In fact, during its entire exist-
ence the Commission has not been required to resort to court action to_obtain compliance
In_a single instance. Among the special problems were the oil pipelings under Arthur
Kill anaKill Van Kull and"chlorine contact. In the latter uranine yellow was applied
with the chlorine to_determing the time of ?_assage in the outlet pipe. The time varied
from 2 min. to 7§ min. accordmeg to the location, _ _

. Pollution abatement has been achieved by the construction of sewage disposal plants
(}|1n the past) and checking up on the performance of existing plants, ~In the past year
the activity of the Commission, in addition to checking up ofthe performance of plants,
has consisted in man}/ cases of furtherln_%_ the program to prepare detailed plans for the
construction of plants as soon as conditions permit. On' the basis of plant investiga-
tions, ratings were given to the Performance of the various plants in comparison with
certain standards of treatment set by the Commission. A rating of | is given to P_Iants
complying with the standards in régard to removal of suspended solidS and coliform
organisms.  Plants which fail by a Small mar%m or where minor additions or changes
may enable, the plant to meet the requirements are quen a rating of Il. Plants, re-
quiring major additions or madifications, before satis actor% treatment can be obtained
are given arating of 111. 1n 1943 forty-five per cent of the 67 plants fell in merit rating
| group, 10 per Tent in group I1, and_23 per cent in grouF [11. 1n 1944, seventy-one
Per cent of the total werg in group I, 7 per cent in group 11, and the balance in grou

[1. The analyses are based on results from composite samples taken over an eight-
hour period generally during peak flows. A study of the large number of data obtained
from plants employmg primary sedimentation and post chlorination revealed that main-
tenance of 0.6 p.pm. residual” chlorine Is_ adequate to secure a maximum count of 30
coliform organisms for 100 ml. which is within the compact requirement. .

The most advanced use of the waters under the jurisdiction of the Commission is for
shell-fish culture and bathlnP. Such areas are classified as “Class A,” Lesser degree of
treatment is required for Class B areas which are primarily industrial areas. The total
volume of sew%ge_ treated within the area under the jurisdiction of the Commission was
about 200 m.g.d. in 1937 when the Commission startéd and it increased to 520 m.g.d. in
1944 During this same period the volume of sewage failing to meet the compact re-
quirements. showed a decrease. Ten million nine-hundred thousand people live in the
area draining directly to the Interstate Sanitation district. .ApprOX|mateI¥ half of this
population is served by sewage treatment works. The quantity of sludge Tormed in the
settling tanks amounts to 850,000 pounds a day. The B.O.D. of all the Sewage is 2,370,-

00 pounds a day which is reduced by 620,00 P_ounds a day before entering_the waters
of the district. "Despite the progress in pollution abatement there is still” 720,000,000
gallons of sewage a day being discharged without treatment. The estimated cost of the
grﬁjects contemplated and required to” correct this condition is in excess of 120 million

olfars.
H. Heukelekian

THE LAW RELATING TO THE POLLUTION OF RIVERS
AND STREAMS

By G. E. Walkkk
J. Inst. Sanitary Engineers, NO. 7, pp. 329-354 (JUly, 1944)

This is a concise summary of the eritisn law relating to the pollution of rivers and
streams, at common law and by statute. . S

At common_ law, a riparian owner g{m the absence of a prescriptive right to the
contrary) is entitled to receive the flow of water in the stream in its natural State as to
quality ‘and quantity. = In the case of a polluted stream, the aforesaid right gives rise to
a cause of action against the person responsible, unless such person has acquired a pre-
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scriptive right by long continued use. A riparian owner has a right of action provided
ne has suffeﬂed an%?%e N aw. However, he must prove some actual pollution, though

e need not have suffered actual damage. _

Under the Prescription Act. 918 2), after twenty years’ use, a person acquired a
prescriptive right to pollute, which became absolute in Torty years. 'However, no such
right exists where an’ Act of Parliament forbids pollution_ 0f a particular watercourse,
Since Auqust, 15, 1876, no prescriptive right can be acquired on streams to which the
Rivers Pollutjon Prev?nn_on Act (1876) aPplle_s. Nor can. the nﬁ]ht to pollute a stream
be acquired 1f such pollution would result In_injury to P_ubhc health,

. Of the Statutes of Parliament prohibiting pollution, the most important are the
Rivers Pollution Prevention Acts, 1876, 1893, and the Public Health Act, 1936. Under
Section 14 of the Local Government Act, 1888, the powers of Sanitary. Authorities were
conferred on County Councils.  The Minister of Health could also constitute a ijIn'[ com-
mittee representing”all administrative counties on a watershed or part theredf, such as
the Joint Committees for the West Riding of Yorkshire (now West Riding of Yorkshire
Rivers Board), the Rivers Mersey and Irwell, River Bibble (now the Lancashire Rivers
an%d), and |\ier Dee. Linder the salmon and Fresh Water Fisheries Act, 1923, fishery

oards can regulate pollution. _ _ _

Undgr the Defence (General) Regulations, 1939, certain relaxations of orders are
permitted to essential undertakings. ,

TherT, are also private or I?c%l acts, such as the Lee Conservancy Act, 1868 (Rjver
Lee supR ies about one-third of the London water supply): West Riding of Yorkshire
Rivers' Act, 1894; Port of London (Consolidation) Act, ‘1920 (relates fargely to. tidal
portion of River. Thames); and the Thames Conservancy Act, 1932 (with” jurisdiction
over 3,812 sq. mi., supplying about two-thirds of the London water supplglr? extendmg
into fourteen counties. ~The conservators of the River Thames have control of th
non-tidal river, with extensive police powers to re1qu|ate and prevent pollution, and pass
on plans for sewers, drains, and treatment, Th% h%mes Conservancg Act does not pre-
scribe any, standard of purity for effluents, although as a rule an effluent infringes if
the albuminoid ammonja, exceeds 2 p.p.m.; the suspended matter 30 p.p.m; and the dis-
solved oxygen apsorbed in five days exceeds 20 p.p.m. In two cases Parliament did in-
sert a standard (susp. solids 30 r1p,p.m.; D.0. 20 R.p_.m. in five days at 65] F.).
than\évfalsléaetr ttéelleve the prevention of pollution is a problem of administration rather

ute.

Langdon Pearse

POSTWAR POSSIBILITIES IN SEWAGE WORKS DESIGN

By J. Hurley
J. Institute of Sanitary Engineerss, NO. 7, pp. 354-376 (JUly, 1944)

This is a v9enera| discussion of techpical develog)ment_s from the British standﬂg)mt.
Where trade wastes are present the Pollcy should be decided concerning pre-treatment.

On screening and grit removal, the preference i for screens ahead” of the detritus
chambers.. The EO ularity of fine screening Is declining and inferest increasing In the
comminution of Screenings. In some of the larger works screening has been practicall
abolished. S_creemn(l; to”protect. sewage umpsor sludge pumps should be considered.
The production of clean grit is important, either by sgemal design of the grit chamber
or cleaning the detritus. In storm water tanks, 10 to 12 hr. dw.f. c_apath?/ IS now found
{nstﬁad of thedolderb?ass of 6 hr. dw.f. For even feed to biological fifters, balancing
anks. may be.desirable. . : : :

ch uEmon IS sometimes attempted, either by adding chemicals or by gentle me-
chanical agitation (about 30 min, p>eriod) or a combination of both ahead of Sedimenta-
tion. The period of detention In settling tanks is longer (10 to 15 times dw.f.) In
Great Britain than in the United States (dround two haurs). ~ The longer period may be
reduced with mechanically desludged tanks. Mechanical devices are more suited to
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Phrlmary”sedlme?tatlon than for secondary works. The author likes circular tanks for
e smaller plants. _ o . _ _

_ R_ecent_pevefopments in percolating filters are classified under (1) high-rate single
filtration, with coarse media, at rates up to 1,000 Imp. (1,200 U. S.) gal. pér cu. yd. per
day, useful for partial treatment; (2) recirculation 1S used more frequently in the United
States and may be advantageous on stronger sewage in Great Britain; (3) enclosed
aerated filters, with artificial ‘aeration, with rates of 1,000 Imp. gal. per eu. yd, Per da
for partial treatment and 200 Imp.. (240 U. S (%al. per cu. ¥d. Per da¥ for full treat-
mein; (4) altgrnatmg double filtration with two-stage filters at rates of 150 to 200 Imp.
al. per cu. yd. per day. . L

; prapereay aeration ¥s receiving some attention in activated sludge plants. On con-
tact aerators cost data are required, as well as elimination of operational headaches.
The respective merits and economics of filters and activated sludge are better defined.
There is a tendency to use the two procedures in tandem, aseat Birmingham with the
activated sludge preceding the filter, or in the oRposne order, on very Strong sewage.
The two processes may be mutually helpful. -~ Such’procedure is more suitable Tor large

works. . : : :
For final sedimentation, the old-fashioned manually desludged tanks are on the wane.
The relative direction of flow of effluent and sludge is being studied, as well as the loca-

tion of effluent weirs. : . - : .

grudﬁ e rf}rymg beds are increasing in Great Britain; sludge pressing declmlnth.
Covered beds may, prove attractive. The utilization of sIudPe_for_ agricultre’ directly
or by eomposting” is recelvm? more attention where such maferial is. needed. The pro-
vision of 100 acres of farm land was sugé;ested for disposal of liquid sludge from one
million Imp. (1,2 million U, S,.g f‘l‘ per a%. _ .

_In concluding, emphasis i gaced on the importance of designing works for con-
venient operation.

Langdon Peaese

TENTH BIENNIAL REPORT OF THE STATE WATER COMMIS-
SION FOR THE YEARS 1942-1944

State of Connecticut, Public Document No. 78 (1944)

This 48-page report reviews the conservation of water resources and the broadening
of Commission activities to include stream ga%mgs and ground water surveys, Interstate
Sanitation Commission, flood control and Water policy "Commission and stpervision of
dams.  Since 1925, the reAV or rebuilt sewage treatmerit plants serve 900,000 people and
remove 90 tons daily of dry solids. Al State institutions except one are treating their
Sewage.

g_even pa?es are devoted to a Review of Research by G, A. Hill and M. G. Bwiford,
covering textile, fermentation, paper, metallurgical, and miscellaneous wastes. Various
IYE.GS ot filters, centnfugmg, and aeration have been explored. A study of paper de-
Inking wastes showed that dilution with an equal volume of water and successive treat-
ment with lime and alum led to a 96 per cent reduction in suspended solids and 94 per
cent in oxy%en consumed. . oo )

B. F.”Dodge reviews investigations of treatment of kier liquor and metallurgical
wastes. Kier liquor from textilemills is carbonated with flue gases and treated With
a controlled amount of the ongmal liquor, thus converting all the caustic alkali to car-
bonate. Calcium chloride is added, and the liquid settled.” The process was covered by
U. S. Patent No. 1,802,806 (April 28, 1931), issued to H. A. Curtis and R. L. Copsori
assigned to the State of Connecticut. . Pickiing wastes result from industries making steel
or brass products. In some steel mills, the spent-liquor is treated to produce copperas.
The rinse water should be keFt separate from the spent liquor. The problem’ varies
according to their relative volumes. The study on steel mill wastes covered dilution
with sea” water; treatment with alkaline reagents (which produces a sludge disposal
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P_roblemg; manufacture of ammonium sulfate and iron oxide (applicable to strong
lquors but not economically _attractlvez; manufacture of c%_ﬁperas_ which has a limite
use). An investigation of pickling methods is_required. The difficulty of disposing of
co(g)peras leads to" a _studx of possible waYs of converting it to more” useful “products.
NO satisfactory solution Was found generally applicable t0 all plants. _ _
_In the brass mill waste the ﬁ]oa| sought’is to produce materials of value in the mill
itself. Three processes are briefly described:

(1) Treating the liquor %y passm?, it through beds of scrap brass, prempnatmn by
lime, reCovery Of sludge, roas mlg and Separating of sodium chromate and zint
sulfate. A hgh cogﬁer scrap alsq results,

(2) Regeneration 0f spent chromate pickling liquor or. the treatment of wash water
concentrate, or a comhination of the two. ~ The first step in concentration_by
P_rempnano_n with lime, followed by settling, thickening, and filtration, The
ilter cake is dissolved In sulfuric acid, mixed with any spent Pmklmg liquor;
then filtered; reacted with brass scrap to reduce chromium and plate ouft copper;
treated with zinc dust; and electrolysis of the solution to produce zinc and re-
enerated chromic acid-sulfuric acid solution, o o

his procedure resembles (22 except that the oxidation of the chromium is
accomplished at high temperature in'the air instead of eleetrolytically.

The best solution for the brass pickling waste seems to be to separate the two classes
of waste; concentrate the dilute waste by precipitation with lime followed b;{_ settling
and filtration: then treat this concentrate combined with strong spent pickling liquor by
either of the last two processes above described.  The same gerieral procedure’of conceri-
tration and p_rocessmq_can be applied to a mixture of the wastes.

Further investigations are recommended, with a survey at important plants. .

Langdon Pearse
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“MTumupathtles Can Fmance Improvements if They Make the Effort” W. F.
empes
“Impo tancepof Sewalg_;e Plant Operating Records.” H. T Rudgal 88 393-398.
BUI|d Your Own! LCime Solution Controller.” ~A. A, a|ey,
“A Temporary Hypo-Chlorinator for Five Dollars.” J. Snell pp. 404-405.

December, 1944 (No. 12)

“The Sanitary Engmeenng Division of the U.S.P.H.S.” Pp. 436"37.
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p.f.t. sprinkling filters

Foremost in the Secondary

Treatment of Sewage

Over a long period of years, P.F.T. Spn_nklmg Filters
OVER 1,000 have established and maintajned a reputatjon for rqued
performance and for producing consistently satistactory
P. F.T. and stable treatment plant effltents, and this %mte often
under adverse climatic, loading and maintenance condi-

SPRINKLING  tions.

The simplicity and economy of operation of P.F.T.

FILTERS ARE _Sprm_k\mﬁ Flnler Plants, ysin P.F.T.pNozzFes and Dos-

IN SERVICE Ing S|ghons, has won such wide acce?tance as a means
of“secondary treatment of sewage that well %ver a thou-
sand Installations are now In operation. These Rlan,ts,
rePr_esentmg a_wide ran?e of sizes, function with high
e‘ icie cg dure in.no small gart to_thg E.F.T. units em-
ployed, all of which are characterized by soundly engi-
neered design.

P.F.T. Type “D” Circular Sgra%/ Sewage Nozzles elimi-
nate the clogging problem by the easé with which the
Jet and coneare removed forcleaning.

P.F.T. also builds a variety of dosing tank equipments
for the most ,effect?ve d05i¥18 0 sew%ge {0 ?ﬁ‘te beds;
s;nﬁloensand twin tanks, with deep seal and trapless type
siphons.

Send for P.F.T. Sprinkling Filter Data Book No. 130.

~*Jan& Co.

RAVENSWOOD AVENUE, CHICAGO

' 4341
rNfw YORK CHANLQTTt. N C
SEWAGE TREATMENT EQUIPMENT EXCLUSIVELY SINCE 1893
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Lithographed on stone by Edtcard A. Wilson

Just as long life isinherentin cast iron pipe, cer-
tain important advantages are inherent in pipe
centrifugally cast in a metal mold. By the very
nature of the Super-de Lavaud Process, pipe so
cast is concentric, has uniform wall thickness

and is free from sand or slag
inclusions. The high qual-
ity of Super-de Lavaud Cast
Iron Pipe is further assured
by our rigid metallurgical
and production controls.

U .S.

cast iron

U.S. PIPE & FOUNDRY CO.

General Offices: Burlington, N.J.

Plants ami Snirs Offices throughout
the €S A
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NORTON POROUS PLATES
For Activated Sludge Sewage Plants

P UBLIC works planners who see beyond today are looking to

Norton Porous Plates and Tubes as the modern medium for
tomorrow's activated sludge sewage plants. For Norton Porous
Mediums are the pioneers in the field of fused alumina diffusers.
Norton engineers exercise the closest control over such essential
qualities as permeability, porosity, pore size and wet pressure
loss. The diffusion of air is the primary requirement of activated
sludge sewage systems and Norton Porous Mediums perform this
service with maximum efficiency and minimum operating costs
over a long period of time.

NORTON COMPANY - Worcester 6, Mass.

Nota¥ i FOrQBM ediuH s
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“VfIREC” Approved PRESSURE
RELIEF AND FLAME TRAP
ASSEMBLY

This unit consists of a dia-

Phragm-operated regulator,
lame trap and a thermal shut-

off valve of a throttling, non-

chattering type. 1lmaintains

a predetermined back pres-

sure, passing all surplus gas
to the waste gas burner. "It
stops flamef)ropagatlon. The
patented telescopic flame trap
element simplifies inspection
and maintenance.

SEWAGE WORKS JOURNAL

TO KNOUI HOUI TO
CONTROIli SEUIRGE
GRS ID yOOR
TRERTRIERT PIlifIRT

Yes—your name and address on a penny postcard is all
that is necessar¥ for you to receive the new “VAREC”
Sewage Gas Control and Safety Devices Catalog and Hand-
book S-3. This volume is profusely illustrated with prod-
uct and installation photographs, flow charts, diagrams
engineering data and information so vital for the control
of sewage gas in treatment plants.

THE VAPOR RECOVERY SYSTEMS COMPANY
Compton, California
- Branch Offices— Stocks carried at
New York City - Tulsa, Okla, - Houston, Tex. - New Orleans, La.
Agencies Everywhere
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N offering the Royer Sewage Sludge Disintegrator to the sewage works field,
I we havegnaturaH%l/ mentionged the ?ertilizing%alues found in sev%age sludge.

It is definitely pleasmg to us to learn that our claims for the effectiveness of
sludge fertilizer’have heén understatements, The recent writings of A. H. Niles,
Supt: Division of Sewage Disposal, Tolfedo, 0., and others, tiase? on long exg)erl-
ence in the apPI,lcatmn of sludlge as a fertilizer, have revealed fertilizing values
which were not included in our published material until recently.

A most |mﬂor%ant characteristic of sewa%e_ sll1dtqe IS jts abﬂw to retain its
fertilizing value tor an appreciable E)erlod; timulating plant growth throughout
the (r;rowmg season. Most sewage sud(I;,es have the residual property of réleas-
Ing food as the planfs need it. The fer |I|zmﬂ elemfnts are not rea 'lﬁ Ieache_fl
out under heavy rains, as is the case of chemical salts, because slud I
retain many times its weight and volume in moisture.

N|trogen,f|xat|on bacteria, present in_enormous_numbers in sewage sludge,
are conducjve to soil fertility. These micro-organisms atﬁack and break down
straw, dead roots and_other ‘organic substances In the soil to a useful state for
stimulating plant life. They also’have the power to transform the nitrogen in the

alr to useful compounds that can be assimilated by plants for food.
Sludge cake can readily be converted into effective fertilizer with a Royer.
The cost of this rugged machine is moderate, and the labor is less than that
regnuwed {0 |ncmerate or gufty he s(!u_d%e. Th% goger reduces it to Efea size,
removes trash, aerates and fturther drieS the sludge; discharging an effective,
ready-to-use fertilizer, from which hundreds of Sewage disposal plants are
receiving a handsome income.

Twelve models—electric motor, gasoline engine or belt-to-tractor driven—
to meet the needs of every sewage works.

ge Wi

PIONEERS
IN THE
FOUNDRY & MACHINE QO. ®eecor
176 PRINGLE ST., KINGSTON, PA.  sLupGe
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Featuring the Newest Designs...
Complete Selection Tables of

VERTICAL NON-CLOG PUMPS!

Here's r answer to.the proplem of
umpin u|s containing solids, efc.
atellog F2 5 fresh ofthe ress presents

the word in Non-C onstruction-

backed by 0ver30yearss e0|aI|zed experi-
ence, Erecmon manuf afure and modern
pro uction practice. Selection tables sim-

ﬁ fy th ech0|ce of exact types and 5|zes to
andle your req unements coga/ of th e

Catalog is yours for th easkmg are the

services of our engineering staf

noTe: JThere still are s?me vaIPabIe

R Ao AT U
i %Hé@@%”%e and disgibution of Oé]conomy Bulpe.

I’ rex USIVE 485

tures eSCI'I e

ECONOMY zeAnh;iEEconomy Cat. F-245 W|th0utTolt1IL|iat|on to:
PUMPS, me. g

HAMILTON, OHIO

ADDRESS




Checking a production partin Zeiss Toolmaker’s
Microscope for correct contour against standard

outlined on projection screen.

EXACTING StaUatoL GotdvU PROVIDES
ACCURACY, BALANCE AND LONG LIFE IN

Pittsburgh-Empire Water Meters
Emco Sludge Gas Meters
Nordstrom Lubricated Valves

We deal in accurac ccuracy in the performance of
meters and valves mayde QH) dﬁctlon meptﬁ 35 eEen S
Iargey upon the accuracy of the tools J19s and gauges that
gui et e m nu acturlnﬂ eratlon

tan ards Departm nt IS thebackbone ofquallty con-
trol. Here |n air-cond |t|o d quarters, are assembled the
most complete varle% greuse measunng instruments oh-
tamable Every manufacturin fixtire and auge IS
c hecked on [egX lar schedule to uar amstwear— ﬁsure
dimension actness |n mat| ll? rgserve the ac-
curacy an sustame performa ats illed design engl-
neerln as so c reful %( detailed and charted.

the ald our tandards D e artrﬂentwe can deal in
ro abllltleg to e can ee a uate{ e performance of a
roduct %n thro ? controlled manu acturmﬂ procedure,
now with reasona gassurancet at any one of its thousands
of counterparts will duplicate this performance in the field.

PITTSBURGH EQUITABLE METER COMPANY

Atlanta Houston MERCO NORDSTROM VALVE CO. Los Angeles Boston
Chicago Pittsburgh Main O ffices, Pittsburgh, Pa. Tulsa Seattle
Kansas City ~an Francisco New York
NATIONAL METER DIVISION, BROOKLYN, N. Y

pittsburgh-em iroe EMCO SEWAGE

A0 METERS Rhe Mt

Jones and Lamson Pedestal Comparator used
to check tools for wear after service.

Pratt and Whitney Measuring Machine reads
directly to 1/100,000 of an inch.

NORDSTROM
LUBRICATED VALVES
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VAKE

US_I_M A S [

4

FCR GCRRCHAN PROTECTION

It's good husiness to use Bitumastic
No. 50°as a standard protective coatmg
for your sewage ;t)la t egulpment an
stru tures. For” Bitumast] ﬁo— a
thic co?lt r base coating, eamg ew
led cqld e}/an ong — SI%tS fhe
tmaost degre éhe estructive Torces that
attack stegl and concrete surfaces.

Bitumastic No. 50 is different from
ordinary maintenance coatings — differ-
ent in its unique, plastic appearance —
and different in the lasting protection
against the most severe corrosion condi-
tions. It can be applied in thicknesses
up to 1/16-inch in a few coats to with-
stand the action of moisture, acid and
alkali fumes, over exceptionally long
periods of time,

Bitumastic No. 50 is immediately avail-
able from your local distributor. Detailed
information is contained in a descriptive
folder, "Bitumastic No. 50,” which will
be sent on request.

A few of the dozens of sewage

plant surfaces well-protected by

BITUMASTIC No. 50

AERATION TANKS
CHANNEL COVER SUPPORTS
CLARIFIER TANKS

CONDUITS

FERRIC CHLORIDE TANKS
FILTER BEDS

FLOCCULATOR STRUCTURES
FLOOR GRATINGS
FOUNDATION WALLS

GRIT CHANNELS
SEDIMENTATION TANKS
SLUDGE AND GREASE PIPE LINES
SLUDGE MIXING TANKS
SUMPS

TIDE GATES

VENTURI FLUMES

Ulriies DouE-HERmMisTon

Westfield, New Jersey

New York . Philadelphia . Cleveland
Miami - San Francisco

Chicago . Houston . Tulsa

Los Angeles
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OMEGA CHEMICAL FEEDERS
[T Gowuplete, jBim jpsi Ute Sewacje Plant

< UNIVERSAL FEEDER
msn Feeder eﬁnhHlead I|ned mlxm

%Ozglnlesssuse{}le aM%mﬁFﬂ |sso VJ%P
1%1@?{0 rtin Ra?tafnetre]rettglrhsur
Reﬂnraolnor% \lljvaq‘er erric sulphate.

PRECISION
SOLUTION FEEDER Mf

bl S

i G b S‘wsiaf

n

ectricity is Not, ava|l ? dgy

gy gty Bl reqeesee
Sinae/ielu L,

OMEGA MACHINE CO
(Division of Builders Iron Foundry)

85 Codding St.

WANTED!

Copies of the Following Back
Numbers of

SEWAGE WORKS JOURNAL

Volume 4, Numbers 1 &3
“ 5 Number 3
“ 6, Number 1
“ 7, Numbers 3 &4

Fifty cents will be paid for
each copy in good
condition

FEDERATION OF
SEWAGE WORKS ASSOCIATIONS

325 ILLINOIS BUILDING
CHAMPAIGN, ILLINOIS

Providence I, R. .

AERO-FILTERS

Why not incorporate the Aero-
filter In your Post War Sewage
Plants?

It embodies -the features of all
other types plus better momen-
tary distribution.

SPIRAFLO CLARIFIER

Do you want improved clarifi-
cation, including excellent skim-
ming and oil removal?

Write for information.

LAKESIDE ENGINEERING
CORPORATION

222 West Adams Street
Chicago 6, 111
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"KNOW-HOW?" IN
PURIFICATION

Water, Sewage and
Industrial Wastes

Jeffrey Sanitary Engineers are specialists . . . can give you
Y y Eng P 9 Y BAR SCREENS
technical information on the proper equipment. . . complete

plants or Individual units.

In addition to units shown, Jeffrey makes Chemical Feeders,
Floctrels (controlled flocculation) and equipment for bio-
filtration plants as well as a general conveyor line of modern

GRINDERS
design.

GRIT COLLECTORS

THE JEFFREY MANUFACTURING COMPANY, »03-9 North Fourth Street, Columbus 16, Ohio
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DIRECTORY OF ENGINEERS

ALBRIGHT & FRIEL, INC.
onsu tmg Endine e Charles B. urd 8kH X%J? R. Howson
WATER, USTRIAL ALVORD, BERDICK & HOWSON
AIRFIEL ATORS ater W ng\lgr}g 5 Purification
cwkﬂp T{ IONS %‘l%%gsal el Brr T Appgclsa%é
1520 LOCUST ST. PHI ADELPHIA 2 Civic Opera BUITd Ing Chica

BLACK & VEATCH

Consulting Engineers
4706 Broadway, Kansas City,

§8W%ra$lan§%WW%|ualSSRSa' Ak Im}ﬁl& mnast”ReH Irftlca Ip G l8ryL'§eF

Black N. T. Veatch, Je. A. P. Lbabned

. t
F M. Veatch J. F. Bbown R. E. Lawrence B. L. Fllbt Ltz

CLINTON L. BOGERT BUCK, SEIFERT AND JOST

Consulting Engineers
Consulting Engineer (FORMERLY NICHOLAS S. HILL ASSOCIATES)

Water Supply and Treatment Specializi S Disoosal
Sewerage and Sewage Treatment Peciglaig i?m f\:)v;;aoag&gage B riffation "
624 Madison Avenue Chemical and Biological Laboratones

New York 22, New York 112 East 19th Street  New York, N. V.

. THOMAS R. CAMP
Rt SRR, AR Caniliy hore
itl |mers sne WR}IVeV r Works &n %ﬁter Tr&%mem
upicipal and tr astes
aterworks nghE an Power i ?st atlons haeFors
ewera%? E II% 9 ﬁu eryision
pprals ate ﬂVGS atrons. Res r(]i ent
Kansas City 2, Mo. 107 West Linwood Blvd. 6 Beacon St. Boston 8, Mass.

THE CHESTER ENGINEERS
am beII Davis & Bankson

CONSOER, TOWNSEND & ASSOCIATES

Water Suppl Sewera e—FIood Con-
ew% ?e”drﬁgﬁ'f'ﬁgag{,f,’g velage trol & Pgn¥a e—BTi rnamen
C t|or15 Invs ? tal Street nghtmg ava— Light
eports aiua tions and and Power Plants. ~AppraisalS
210 Plttshurg?ylaf %andusky Chicago Time* Bldg., 211 W. Wacker Drive

BLUEPRINT NOW/ With the Aid of These Outstanding Consultants
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DIRECTORY OF ENGINEERS

DE LEUW, CATHER & COMPANY
ater_supply puerage.
o S
0ca s
H] re@“gnd r§uperV|58 rof CongprrallsalS
%85 Oorl%]rawa%ﬁ pDrive Was%mgé{gn 9

FAY, SPOEFORD
ENGINE

Charles M,

John Ayer Ca
Ra

Bion A.”  Bowman
gve\a}vtgrragseugﬁdysg\'}vdagg reeﬁJI Ht_— r?r';?@%e
. Investigations and Repq/ts1
De5|gnsSU ervision of Construction uations
Boston P tNoe York

= =—ow

GANNETT FLEMING CORDDRY AND CARPENTER, INC.

HARR|SBURG, P YLVANIA
ERETIEERY"
POST WAR REPORTS AND PLANS

. M. GLACE

Consulting Sanitary Engmeer

werag Sewage T tment
I 1
Design, Constru%mn and Supervmon of

22 S. 22nd St. Harnsburg Penna.

GREELEY & HANSEN
Engineers
Samuel A. Greeley Paul Hansen

Fhohas fn"‘r}%dn srner . ‘Ciarke

pply, W ter Purl ication
%/eovr\]/ﬁrg engaeé{gg Brheeaftuse [)ls%]osaq

6 N. Michigan' Ave., Chicago

JONES & HENRY

F ly H. P. Co
Harveyo.aneﬁo¥1es T]r%]rg?is B. Henry

Consulting Engineers
WaterS é}ly, Water Pur|| t|0n ?ewer-
[

I%aséP Disposal Valuations ndu.s-
ToIedoTrust ldg. ~ Toledo 4, Ohio

WILLIAM A. GOFF
Consulting Engineer

Private and Mynicipal meFring
\Q%etesslnd #ewa £ sﬁos%m
Garbage euseyfl L‘ rlaIm{N stes

Design, Supervisiorl, Valuations,” Reports
Broad St. Station Bldg., Ph|IadeIph|a

HAVENS AND EMERSON
Consultlng Engineers

A A Burgeaverpsc To(fl E i Tones
R

el ORIk

W ar B on d s

BLUEPRINT NOW/ With the Aid of These Qutstanding Consultants
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DIRECTORY OF ENGINEERS

KEIS & HOLROYD

Consulting Engineers
Former% Solomon & Keis
ince 1906

Ier Su nd Pur |c tion, Sewera eand
Sl e Rt
ISposa an nC| eratlo naustri

TROY, N. Y.

METCALF & EDDY
Engineers

Water, Sewage, Drainage, Refuse and
Industrial Wastes Problems

Laboratory Airfields Valuations

s B

ROBERT T. REGESTER
Consultmg Engineer

wer e Trea ent
orks—Wr@usl aI astes
ood ontrol—Fire Protection
Advisory Service, Reports and Designs
Baltimo,’e Life Bud'lding
Baltimore, Ald.

STANLEY ENGINEERING COMPANY

Sewerage— FIV(YOaJGr or[<
Elrecprlg Power—Alrpors

Central State ank Buildin
Musc B Ha, J

CONSULTING

FT. LAUDERDALE FLA.

MORRIS KNOWLES, Inc.
Engineers
Water and Pur|f| ati
age an@ab%o%\&a 90f’1ann%u ations,
1313 Park Bldg. Pittsburgh 23, Pa.

MALCOLM PIRNIE
ngineer

Sewerage, Sewage Disposal,
Water Supply, Treatment,
Reports, Plans, Estimates,
Supervision and Operations
Valuation and Rates.

25W. 43rd St.  New York 18, N. Y.

RUSSELL and AXON

Consulting Engineers
eo \ﬁ” aurﬁss%lrll I John C Prv\schard

enger
E%?Q??g%;;; e a%jggn%‘a"?ﬁ!’aaeftEELaa#E{

6635 Delmar Blvd. University City 5 Mo.

WHITMAN, REQUARDT & ASSOCIATES
Engineers—Consultants

Civil—Sanitary—Structural
Mechanical—Electrical

Reports, Plans, Supervision, Appraisals

1304 St. Paul Street Baltimore 2, Maryland

ENGINEERS!

Ifyou specialize in sewage and industrial waste treatment works,
your professional card should be here!

gnular rate of $8.00 %er

plimentary su

1/12- a g inse

ﬁtlon includes
to the JOURNAL.

Federation of Sewage Works Associations, 325 Illinois Bldg., Champaign, Il

BLUEPRINT NOW/ With the Aid of These Outstanding Consultants
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Soner Cleaning

THE MODERN WAY
with FLEXIBLES

CLEAN MORE PIPE PER DAY.
Makeworke.asyforrourmen. Equip
your crew witha set of Flexibles and
eliminate the time consuming, hot,
unsanitary part of the work. ~ Athree-
men crew can clean 2000 ft. per day
with a set of Flexibles.

Learn how Flexibles re-
duce the number of re-
Euwed dig-ups;read about
lexible modern pipe
cleaning methods — write
for illustrated hooklet
showing modern ﬁ|pe-
cleaningtoolsand methods.

FLEXIBLE SEWER-ROD EQUIPMENT CO.

9059 VENICE BOULEVARD LOS ANGELES. CALIFORNIA
401 BROADWAY. NEW YORK. N. Y. - PICKWICK BLDG.. KANSAS CITY. MO.

INCINERATION ENGINEERS

McHOLS snGInEERINg &
REs ERREH EORPORRTIOR

60 WALL TOWER NEW YORK, N.Y.

Consultants = Designers e Constructors

FOR SALE—100 H.P. 3 cylinder WORTHINGTON NATURAL GAS
or SEWAGE GAS ENGINE. This engine is in good condition
and ready for immediate shipment. Also one 60 KW, 220 volt
AG GENERATOR. Write or wire E. A. Woodard, c/o Sioux Falls
Rendering Company, Sioux Falls, South Dakota.
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W>y Not PUT YOUR SEWAGE TREATMENT PLANT IN
GOOD CONDITION I'Ight now WITH CAST IRON PIPE

From stocks on hand, we can furnish CAST IRON PIPE—sizes 3 to 12 inches
in 18 foot lengths—with same outside diameters as steel pipe. You can cut,
thread, and fit this pipe RIGHT ON THE JOB, Use it to replace other kinds
of pipe which may have corroded to the point of failure.

CAST IRON PIPE centrifugally cast to meet Federal Sﬁecifications
WW-P-421 is also available with bell and spigot, flanged (in lengths up to 18
feet), or mechamcalgomt—sues 3 to 24 inches in 18 foot lengths—along with a
complete line of CAST IRON FITTINGS for each type ofjoint.

JAMES B. CLOW SONS NATIONAL CAST IRON PIPE

201-299 N. Taiman Avenue (A Division of James B. Clow <& Sons)
CHICAGO 12, ILL. BIRMINGHAM 2, ALA.
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ACCELO-FILTER FOR
SEWAGE TREATMENT

Increases biological treatment efficiency without
Y

necessitating any increase [N SIZI Of either primary

or final sedimentation tanks. Ask for Bulletin 6200.

INCORPORATED
325 W. 25TH PLACE, CHICAGO 16, ILL

YOUR PACKING WORRIES ARE OVER

When You Pack Your Sludge-Sewage Pumps With

MABBS RAWHIDE PACKING

- PREVENTS WEAR AND CUTTING OF SHAFTS
= IS ANTI-FRICTIONAL—SAVES POWER

- WATER IS ITS BEST LUBRICANT

- LASTS MUCH LONGER

PROMPT SHIPMENT OF ANY SIZE

MABBS HYDRAULIC PACKING CO.

431 S. DEARBORN ST. Incorporated M CHICAGO 5, ILL.

New Address
WATER AND SEWAGE WORKS MANUFACTURERS ASSOCIATION, INC.
170 Broadway, Room 308
New York City 7, New York
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WITH
WEATHERPROOF HOUSING
AND STAND

Builders Flo-W atch— a precision float-operated in-
strument, measures flow through Kennison Noz-
zles, Parshall Flumes and over Weirs. Mounted
in rugged, cast iron housing on pedestal, fully pro-
tected from weather and tampering. Saves cost
of separate meter house. Describe your metering
problem for engineering recommendations. Bul-
letin on request. Address Builders-Providence,
Inc. (Division of Builders Iron Foundry), 28 Cod-
ding St., Providence 1, R. I.

SU tezdi
BUILDERS-PROVIDENCE

4

Slightly over forty years ago De Laval intro-
duced high efficiency, horizontally split case
centrifugal pumps for water works service.
Today, De Laval centrifugal pumps serve
seventy-three out of the ninety-three cities
in the United States having a population of
over 100,000.

The record of De Laval pumps in the water
works field is indeed outstanding.

“Our Sixtieth Year”

Serving America
Doing The Things We Know Best

Builders of

GARBAGE

DISPOSAL
SHREDDE]
for Battleshi]
Merchant

Marine

and

Municipal
Plants

SANITARY ENGINEERS

6 Send for Facts on Latest
ruendler Shredders
?or Munlmpaiﬂl?e%v age Pranta

1 AEURI L S A
CHA Tl R A

GRUENDLER
CRUSHER & PULVERIZER GO.
2929 N. Market St.  St. Louis 6, Mo.
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LaMOTTE POMEROY SULFIDE TESTING SET

mhs alfutflt v]yaj quegoLng for |ss gy ase ge gg

IC a
aratu

ttatt’ina i

est g emploxed era |on
hra]se evI Splpeu[&O Imss

cessar reag
NS ruc 100S.
Write for further information

LaMOTTE CHEMICAL PRODUCTS CO.

Dept. SW

WAR BOND

MAN
-CLASSOF '63

Someda}/ you'll wantto seethat boy
or girl, of yours off to college . . . and
right now “is not too early to start
making plans.

Maybe your youngster, like so many
other American'boys, will work his way
through school . .. but even in that
case you'll want to be in a position to

Towson U, Baltimore, Md.

give him a little help if he needs it.

By what you put aside in War
Bonds today you can help make sure he
gets the same chance as other boys,
tomorrow.

Chances are you're already on the
PayroIISatvmg| lan. Saving as you've
never been able to save before. This is
fine provided you keep on saving.

But take your dollars out of the fight
—and Tyou will be hurting yourself, your
boy’s future, and your country.

Try to buy more bonds than you ever
have before. And hold on to them
until they come due!

This is an official U..S, Treasury advertisement—prepared under auspices of
Treasury Department and War Advertising Cojtncil
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~rt OUR

caCN(

Please return any empty Liquid
Chlorine Containers in your plant
... promptly.

Although we have sufficient containers
on hand ... their prompt return helps
us all keep production rolling smoothly.
Thank you.

IDLE CYLINDERS MEAN IDLE MATERIAL
AND LOST PRODUCTION

PENNSYLVANIA SALT
MAN u/TxA TUM.NG Cofa PANYV
1000 WIDENER BUILDING, PHILADELPHIA 7, PA.

NEW York = Chicago = St. Louis = Pittsburgh = Cincinnati
Minneapolis « Wyandotte « Tacoma
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Photo shows on "R-C*" Rotary
Positive Blower driven by gf*
engine. Capacity 800 c.l.m,
720 r.p.m., 8V2 Ibs. pressure.

Make sure plans and specifications for your activated sludge plant
include Roots-Connersville Positive Displacement Aerating Blowers, gas
engine driven, using digester gas as fuel.

Simplicity is an outstanding feature of “R-C” Rotary Positive Blowers.
There are no_restricted passageways, valves, springs, or small wearing
parts to require constant adjustment or replacement. Precision work-
manship and rugged construction assure highest as well as permanent
efficiency. .~ In numerous installations, gas generated In the digester
tanks furnishes all the power required to operate “R-C” Blowers déliver-
ing air needed for complete sewage treatment.

Whether you are planning post-war improvements to your present sew-
age treatment plant or arg considering an entirely new plant, consult us
régarding blowers—no obligation.

ROOTS-CONNERSVILLE BLOWER CORP.

One of the Dresser Industries

505 WELLMAN AVE., CONNERSVILLE, IND.

Write for Bulletin 23-B-I2

BLOWERS
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. community salesman

AS city engineer, sewage plant superintendent or operator, you
JE"\have an opportunity to help promote the development of
your community. In meeting this challenge to help “sell” your
community to new residents and industries, don’t overlook the
advantages of effluent chlorination.

A sterilized, odorless effluent protects the value of downstream
suburban developments, resorts and camping sites . . . and the
stream into which the effluent is discharged will be more suitable
for industrial uses. These factors are vital considerations in com-
munity progress.

With W&T chlorinating equipment, effluent sterilization is
handled automatically and economically. Wallace & Tiernan
Engineers will gladly recommend the most practical methods of
application to weyour current or post-war plans. sa-isis

WALLACE & TIERNAN
COMPANY, INC,

MANUFACTURERS OF CHLORINE AND AMMONIA CONTROL APPARATUS
NEWARK 1, NEW JERSEY . REPRESENTED IN PRINCIPAL CITIES



