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AND YOUR COMPANY is undoubtedly desirous of
having its full share of sales of sewerage and sewage treatment
equipment and supplies in 1943.

YOU CAN BE ASSURED thereof by making sufficient
provision in your 1943 ADVERTISING BUDGET for
space in SEWAGE WORKS JOURNAL including its 1943
CONVENTION NUMBER.

SEWAGE WORKS JOURNAL is the leading medium
today for reaching the “key” men in the Sewerage and Sewage
Treatment Fields. It is the official publication of the Federa-
tion of Sewage Works Associations. Its low rates and out-
standing specialized circulation of over 3000 assure economy
plus effectiveness.

BE PROGRESSIVE ... be certain of your full share
of 1943 sales ... do as others do for results

ADVERTISE IN
SEWAGE WORKS JOURNAL

For rate card and other data, write to

ARTHUR A. CLAY, Advertising Manager
40 WALL STREET NEW YORK CITY
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¢ Am erican?”

GREASE FLOTATION AND PRETREATMENT

Battery of American Grease Flotation Units, Rocky Mount, N. C»
Consulting Engineers, J, E. Sirrine & Co., Greenville, S. C.

OPERATION RECORDS SHOW:
Additional BOD and suspended solids removal in Primary through
beneficial aeration and grease removal.
Additional removal in filters through beneficial aerobic pre-treatment
and reduction of BOD load to filter.

Ideal Aerobic conditions throughout the entire plant yields additional
over-all removal.

RECOMMENDED APPLICATIONS:
To expand the treating capacity of existing plants with a minimum
of cost and use of materials.
To alleviate overloaded or over “greased” plants.
To cure septic primary settling tanks.

NOTE : Installation of Grease Flotation-units can often be made in ex-
isting primary tanks. No compressors®or air lines are required.
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CRITICAL VATERAL

S ubstitution

if Through critical material substi-

tution, a recent design study showed
a saving of 5000 Ibs. of critical steel
out of an 8000

machine alone!

Ib. total weight on one
Important— yes-—
but more important still is the fact

that itwas not an isolated case. For
we are making every effort to use the
minimum of critical materials in all

our equipment.

For instance, we are redesigning, using

wood structural members for walk-
ways, handrails, cross braces and pad-

dles wherever possible.

We are running tests on special wood
products to be used where this ordi-
nary timber won *t stand the gaff due
to lack of tensile strength or resistance

THE DORR COMPANY,

570 LEXINGTON AVE. =

ATLANTA - TORONTO 1

CHICAGO -

to wear and water. Many of these

tests are proving to be successful,
which will enable us to carry the use

of wood as a substitute still further.

The all-essential aluminum and brass

in skimmers have been eliminated.

The
mechanisms has been cut to a mini-

use of mercury in Distributor

mum and, where possible, dispensed

with entirely.

Finally, we are now indicating on all
our drawings where the client himself
can use less critical material without
endangering operations. In some cases
this means concrete instead of steel

in piers— in others, wood instead of

reinforced concrete in tanks.

INC. e« ENGINEERS
NEW YORK

DENVER - LOS ANGELES

[POLITECHNIKII
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R. D. Wood Co. offers

IM PROVED PRODUCTS FOR

SEW AGE PLANTS

PIPING: Every form of cast iron pipe— plain end, raised end, bell and
spigot end, flanged, or mechanical joint. Itcan be provided with
cement or tar lining, or the highly and permanently impervious
Hi-Co Lining. R. D. Wood pipe iscentrifugally cast in sand-lined
molds for lightness, strength, flexibility, and uniformity.

FITTINGS: Every sized pipe, from 3" to 30" can be accompanied by
its own complete line of fittings, products of one of America“"s
oldest and best equipped foundries. Special fittings make possi-
ble complicated piping arrangements in a minimum of space.

VALVES: R.D.Wood gate valves are unique in the simplicity of their
construction and the dependability of their operation. They use
only three moving parts. We provide them in all sizes for manual
or power operation, as well as check valves, foot valves, etc.

FLOOR STANDS and ACCESSORIES: Accessor neces-
sary to the piping and control of sewage, water, or gas. Our
Engineering Department will gladly give information, advice,
suggestions, prices, and other assistance.

R.D. WOOD COMPANY

400 CHESTNUT STREET, PHILADELPHIA, PA. - ESTABLISHED 1803



GRIT REMOVAL Vv
at LARCE ad S1dl Plants'

Remove gritat the earliest possible stage in the treatment of sew-
age, or itwill cause trouble all along the line— in excessive wear on
pumps, clogging of valves and siphons, etc.
and constructed to keep operating costsata minimum, with efficiency

/

LINK-BELT COMPANY,

S

and flexibility to meet varying conditions,

preferred by many progressive communities everywhere.

TRITOR SCREEN

Because it is designed

Link-Belt equipment is

Philadelphia, Chicago, Cleveland, Indianapolis, Los Angeles, Toronto

QTIT-A

'll;he Link-Belt TR 1 TngScreen illustrated by the drawing below, isa unit which com-

ines the functions a mechanically
cleaned bar screen and grit chamber.
For small and medium size plants.

traightline

Grit Collector and Washer

The rectangular-shaped grit chamber, as used
with the Link-Belt grit collector and washer, is
usually more efficient in settling action than
chambers of other shapes. The washing and
dewatering screw of the Link-Belt unit is pro-
vided with means for close regulation of the
wash water, assuring a low percentage of putres-
cible material and moisture in the detritus.
THe gritis removed from the chamber and de-
livered to the screw washer by means of the
STRAIGHTLINE collector. (See drawing below.)

X

The drawing below shows a section
of a Link-Belt STRAIGHTLINE
Collector and Washer showing prin-
cipally the washing and dewatering
screw.

General view of Joint Meeting
Treatment Plant atElizabeth, N. J.,
with Link-Belt STRAIGHTLINE
Grit Collectors and Washers inthe

foreground
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AERO-FILTER CUTS FILTER BED

VOLUMEASMUCHAS85 % !

CONSULTING
ENGINEER

AND THAT’S NOT ALL AERO-FILTER WILL DO!

©  AERO-FILTER IS SMALLER! Filter bed
volume is 1/7 to 1/9 the size of conven-
tional filters. This is made possible be-
cause ofAero-Fi ltersefficientdistribution
of sewage to the filter bed. It also has

(3) REX SANITATION EQUIPMENT also in-
cludes other vital equipment for the
Aero-Filter plant . . .bar screens, tritura-
tors, grit collectors and washers, con-
veyors, Tow-Bro sludge collectors, rapid
and Slo-Mixers, etc. Get copies of cata-
log on those items you find interesting.

© NO COSTLY PUMPING for recircula-
tion, nor oversize primary settling tanks
are required with Aero-Filter rain-like
distribution. Maintenance and power
costs are lowered. Lower initial plant
cost also reduces fixed charges. . . .

® AND AERO-FILTER SLUDGE can be con-
centrated in the primary tank, combin-
ing it with the primary sludge before
pumping to the digesters. This reduces
to a minimum the heat loss and the
supernatant solids discharge due to
sludge pumping.

Sendfor Aero-Filter Catalog No. 329
Address 1606 W. Bruce Street, Milwaukee, VCis.

REX SANITATION BEQUIPIVENT

CHAIN BELT COMPANY

(REX)
MILWAUKEE
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Tm)easet_p ‘etsapleshug
nte"toch go=s’' na fav

savege plants vere Aluninums
Uiy SV oAy gasts.

Hose them down axsiarelly; AImemAllcy

gaties need o nore attention then Gk

An enviable performance record is being
built up by the Aluminum that’ installed
in water treatment and sewage disposal
plants around the country. Aluminum
Alloy windows and doors, skylights anil
coping, ventilating ducts and conduit,
grating, stop gates, weirs and diffuser plate
holders; all are proving what they can do
under the trying conditions they have
to face.

This history will serve as a guide for the
day when Aluminum Alloy products again
become available for these uses. Alcoa
engineers, turning to these service records,
will be able to say, “Yes, Aluminum will
work out fine there,” or, “Another material
does that job better.” They’ll have

ALCOA

more facts than ever.

Where Aluminum ison the job, main-
tenance ismade essier. Decorative Alumi-
num is easy to keep bright and shining.
Clearing away the dirt and cinders that
oollect in comers reduces the possibility of
corrosion. Contacts with other metals
should be avoided, to prevent electiolysis.
Your Aluminum equipment will repay you
many times over for such attention to
cetails.

Alcoa engineers can help you decide
what steps to take to assure longer life for
the Aluminum that’satwork inyour plant.
For this assistance, write Atuminum Com -
pany of America, 2111 Gulf Building,
Pittsburgh, Pennsylvania.

ALCOA f ALUMINUM
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Short-Hanoe?

It Takes Only One Finger

to Operate Valves and Gates

with C H AP M AN

M OTOR UNITS

Labor problems need not be operating
problems ... if your valves, sluice gates
and floorstands are irstaitly, electrically
controlled by Chapman Motor Units.

For then control not only becomes
single-handedover the most widespread
network of equipment ... italso be-
comes far quicker, more positive, and
better co-ordinated than it has ever been
before.

Chapman Motor Units seat all valves
without jamming, protect them against
damage in operation, and shift them back
to hand-operation in event of power fail-
ure. These labor and time-saving cortrol
units can be installed in any position on
any valve equipment, indoors, outdoors, or
completely submerged. See what they can
do to fityour system forwartime operating
conditions . . .write for all the fects today.

THE CHAPMAN VALVE MANUFACTURING CO. = INDIAN ORCHARD, MASS.
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It Does The Job As A PROVEN SEWAGE COAGULANT!

War industry waste, heavy domestic flows, increased solids, intense
color, high effluent turbidity— all these may be making heavy de-
mands upon your sewage treatment plant! Whether your problem
is reducing such an increased flow of industrial and domestic wastes,
removing extra suspended solids and color, or reducing the B.0O.D.,
rely on General Chemical Aluminum Sulfate to help you get the

job done right!

Why General Chemical “Alum” Is Preferred!

For Sewage Clarification For Sludge Drying
Coagulates over wide pH range. Cuts drying time up t 75%.
The gelatinous fice enmeshes fire Effectively increases sand bed ca-

lids, causing rapid setdirg. ity
Sparkling effllents are possible. pRCry-
Odors are reduced because of

Suspended solids and B.0.D. are fester drying.

Clear-1, easy © handle, and eco- Sludge breaks clean from the sand

nomical to use Ponding s eliminated.

Do You Have A Sewage Problem?

If you have a sewage problem— cll you! Your problems conceming the
on General Chemical Company’s use of Aluminum Sulfate are ours.
tednical service engineers to help Please write to:

GENERAL CHEMICAL COMPANY

40 RECTOR STREET, NEW YORK, N. Y.

Technical Service Offices: Atlanta = Baltimore = Boston = Bridgeport (Conn.)

Buffalo  Charlotte %l C.) = Chicago = Cleveland = Denver = Detroit

Houston « Kansas Ci = Milwaukee < Minneapolis < New Ybrk

Philadelphia < Pittsbu « Providence R- I.) = St Louis < Utlca(N Y.)
i

Pacific Coast Technical Service Offices: San Francisco <
Pacific Northwest Technical Service Offices:
Wenatchee (Wash.) < Yakima (Wash

In Canada: The Nichols Chemical Co., Ltd. = Montreal »%oronto »Vancouver



TO NX
tracer bullet

Everdur Copper-
Silicon Alloy cone
blender for mixing
war-vital tracer bul-
let powder. Made by
The H. K. Porter Com -
pany, Inc.

[HESE ¢ w t a w 1 CONE BLENDERS

iverdur* gets the call for these and other endurance limit, fights fatigue... itis rea
augh war tasks for the same basic reasons ily welded and ideally suited to engines
bat made this copper-silicon alloy so ing construction involving both wroug
seful in sewage treatment plants. It is and cast parts. These are some of d
trong, rust-proof and highly resist- reasons why Everdur Metal is

nt to corrosion ... it has a high such great demand today. 4

<RostaalnU. S Rt

Tup AIV/TFRTC"AN RRASS COMPANY <« General Offices: Waterbury, Connecticut
AT AIVArnMH A AMKUir a\T ud ACC irn AT *C r\



QUICK FACTS ON TRANSITE SEWER PIPE

FAST INSTALLATION .. _Transites long lengths

reduce the number of joints ... its light weight
permits faster, more economical handling.
LESS INFILTRATION .. .Fewer, tighter joints

minimize leakage, cut the load at disposal plants.

HIGH DELIVERY CAPACITY ...This advantage,
frequently permits smaller pipe or flatter grades
resulting in shallower trenches.*

AVAILABLE FOR FORCE MAINS AND GRAV-
ITY LINES. Write for brochure TR-21A. And
for details on lower-cost water transportation,
write for Transite Water Pipe brochure TR-11A.
Johns-Manville, 22 E. 40th St., New York, N. Y.
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Typical “Chicago” War-Time Sewage Plant with Combination Aerator-Clariiier ior 3,000 Population,

WAR-T

AND WASTE

IM E

SEW AGE
TREATMENT

“Chicago” Equipment at 1,000 War Projects

“Chicago”

WOODEN “PACKAGE” PLANTS
for complete treatment. Purification
up to 98 per cent with Combination
Aerator-Clarifier for flows to 0.3
M.G.D.

MODIFIED AERATION TYPE
plants provide purification up to 85
per cent for flows from 0.10 M.G.D.
up.

Simpler design, less construction ma -
terials, least mechanical equipment
and less time and labor for installa-
tion, contrasted to any conventional
sewage treatment process.

SWING [DIFFUSER Activated
Sludge plants for maximum economy
in equipment and materials. Purifica-

CHICAGO PUMP CO.

1336 Wolfram Street, CHICAGO, ILL.
Phone BRUnswick 4110

Sewage and Waste Treatment at 115 War Projects

lion up to 98 per cent for flows from
0.20 M.G.D. up-

LAUNDRY WASTE PLANTS

with Swing Diffusers for treating laun-
dry water. Used at over 70 Army
projects.

ORDNANCE WASTE PLANTS
with Swing Diffusers for removal of
greases and oils from waste water and
for acid neutralization.

- « WRITE TODAY TO OUR

SEWAGE EQUIPMENT
DIVISION
Full Information, Estimates and

Sketches are available to Consulting
Engineers and Government Design-
ing Engineers.

SEWAGE EQUIPMENT DIVISION

VACUUM-— CONDENSAT ION — CIRCULATING—BILGC
HIRE - HOUSE - SEWAGE - SCRU-PELLER PUMPS
AERATORS -COMMINUTORS- SAMPLERS

REPRESENTATIVES THROUGHOUT THE UNITED STATES AND FOPEIGN COUNTRIES
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THE AMERICAN WATER WORKS ASSOCIATION

Now an organization of nearly 4,500 water works

and sanitary engineers and public health officials,who

actively support and co-operate in the A_.W.W_.A_.’s

objective :

nThe advancement of knowledge of the design, con-

struction, operation and management ofwater works

... Iltsmembership .
in such matters,

classifications as shall

scribed in the By-Laws. ”

The Association has grown to its
present membership of 4,453 from
2,724 in 1936- six short years ago.
This alone indicates the increase in
size and importance of the Amer -
ican water works Tfield and of the
Association in peace years as well
as in war emergency times.

America’ leading consulting sani-
tary engineers, chemists, bacteri-
ologists, accountants, professors,
public health officials, and large
and small plant operators partici-
pate in the Association meetings
and activities. These are themen
who contribute the 1,800 pages of

text in each year’s Journal of the

THE AMERTICAN

22 East AOth St.

having

WATER W ORKS

. .consists ofpersons interested
such qualifications and
be from time to time pre-

(A.W_. W_A. Constitution)

A.W_.W_A. The Journal, which
goes to all A_.W.W_A. members,
also carries each year 300 pages of
abstracts of all the available water
works articles published through-
out the world. Numerous com-
plete articles from England have
been published recently. Associa-
tion specifications and reports and
news of personal and other activi-
ties in the water works field are

also published in the Journal .

Address inquiries concerning types
of Association memberships or
other desired information to Asso-

ciation headquarters:

ASSOCIATION

New York, N. Y.
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1. Permanent Tightness 4. Quick Installation
2. Flexibility 5. Strength

3. Simplicity 6. True Economy

These are some of the important advantages of Dresser
Couplings — the reasons why you find Dressers used
throughout the country for all types of sewer-lines and
sewage-plant piping. For joining steel, cast-iron, or
concrete pipe— for both new sewage construction and
for replacement and repair work, specify Dressers and

save time, trouble, and expense. Write for Catalog 402B.

DRESSER MANUFACTURING COMPANY - BRADFORD, PA.
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SALVAGED

because it’s
rpo INCREASE the supply of water re-
quired by a nearby war plant, as well
as the growing needs of the community,
Hellertown, Pa., had to replace about a
mile of 10" cast iron pipe with a 16"
cast iron line. The old line, after 44 years
of satisfactory service, was found to

be sound and serviceable, and was re-

Piipe bearing thismark scst iron pipe.

AN D
CAST

&

RE-USED

IRON PIPE

laid elsewhere to serve out its century or
more of useful life.

It is impossible to foretell future re-
quirements or population shifts but any
public official can be sure that, when wa-
terorsewer mains must be abandoned, re-

routed or enlarged, the pipe can be sal-
vaged or re-used, Ifitiscast iron pipe.

Available indiareters from 1" 1084 indes.

TRADE MARK REG.
CAST IRON PIPE RESEARCH ASSOCIATION. THOMAS F. WOLFE. RESEARCH ENGINEER.

1015 PEOPLES GAS BUILDING. CHICAGO.

IRON PIPE

CAST

THE MODERN

MATERITAL FOR

ILLINOIS

SEWERAGE SYSTEMS
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Plant Operation

THE INFLUENCE OF THIS WAR UPON
SEWERAGE PROBLEMS*

By A. M. Rawn

Chief Engineer and General Manager, County Sanitation Districts of Los Angeles County

Step by step the working population of this nation, excepting only
those absolutely essential in the conduct of limited civilian activities, is
being drawn into the country” armed forces, or to occupations which
have the objective of placing a well equipped war machine in contact
with the common enemy. Demands of the war machine in equipment
and materials leave the civilian activities without a great many items
deemed essential a short time ago. Sewerage has not been simplified
with the advent of war ; if anything, sewage treatment grows more per-
plexing, and authorities now find it necessary to adjust to the position
of having to do more and more with less and less.

So much has transpired in leading up to our present national posi-
tion, and seemingly so suddenly, that it is difficult to realize that restric-
tion of civilian activities commenced nearly three years ago, and that
the transition from comparative freedom of action to present day re-
straints was in fact somewhat gradual, gaining momentum as it pro-
ceeded and now accelerating at a rate which may leave us hanging on
the ropes at times in the future.

In order to define the trend of activities which has led to present
conditions in our field, it seems advisable to turn back the pages of
recent history to the early part of 1940 and to pursue briefly events from
then until now, determining, if possible, a curve of happenings which
extrapolated will permit some crystal gazing, some predictions for the
future which may have a fair opportunity of being correct. In thispur-
suit a number of general factors will develop, each of which has had its
influence upon the activity under discussion. Materials, equipment,
man-power, migration of population, sewage characteristics, and the
lure of high wages and short hours elsewhere— all have had telling effect
upon sewerage administration, which although in its relation to public
health, is so essential a service as to receive special consideration from
national agencies, has even so undergone some hard body blows— and
will probably absorb many more before the advent of peace.

Along in the spring of 1940, the United States commenced an active
expansion of its armed forces and embarked upon what was then con-
sidered a fTairly impressive defense program. Three billion dollars
were appropriated by Congress in May (1940) for that purpose, and

* Presented at the Third Annual Convention of the Federation of Sewage Works Asso-
ciatios, Cleveland, Ohio, Oct. 22, 1942.
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immediately thereafter Federal Works Relief activities were curtailed
to the extent that appropriations therefor carried a condition that Fed-
eral aid would not be extended to non-defense construction estimated
to cost over $100,000 per building project. In August, 1940, the Army
awarded contracts for $50,000,000 worth of ordnance manufacturing
plants and a storage depot, and at the same time commenced canton-
ment construction for an Army of 400,000 men. So far, the effect upon
civilian pursuits not connected with defense was a slight tightening in
the labor and material market— a warning of certain material shortages
and the diversion of some Federal aid activities from public to defense
works. Some Reserve Officers were called into active duty.

In September, Congress completed action on a five billion dollar
defense appropriation and shortly thereafter shipyard construction for
a two-ocean Navy commenced. Population comprising mostly workers
began to concentrate in unusual places, and Federal agencies charged
with the work of constructing cantonments, air fields, shipyards, de-
fense plants, and the like encountered difficulties in environmental sani-
tation, particularly as it related to the disposal of the sewage of the
working forces engaged in their construction. The very criteria which
located Army plants and facilities tended to place them where sewerage
systems were designed for limited local needs or totally non-existent,
and the Army—- more frequently than other branches-— was confronted
witli the necessity of going into the sewerage business on a fairly exten-
sive scale. Registration for the first conscription was October 16, 1940.

During October, two of the country’ sanitary engineering firms
were retained by the War Dept, for study and recommend appiopriate
sanitary facilities for twenty-five Army cantonments— some new and a
number already built. Enlargement of garrisons at existing camps
rendered it necessary that the sewerage facilities there be greatly ex-
panded, or materially modified, if current ideas of sanitation were to be
maintained. The report which these consulting engineering firms pre-
pared is the basis for present day Army camp sanitation. Into itscom-
pilation went factors to be used in design which were, and are, deemed
adequate to meet most situations arising over the country.

Throughout the following year (1941), Federal Building for defense
increased rapidly both in tempo and volume. Salaries and wages paid
by those engaged .in the program were so attractive as to lure many
skilled workmen away from non-defense activities, and the shortage
of trained man-power in civilian pursuits became increasingly apparent.
During 1941 there was no freezing of labor in its position and it was
unnecessary for a man to show cause for leaving one employer and
entering the services of another. In fact, the labor problem resolved
itself into a matter of who wanted the individual most and was willin@
to offer the greatest inducements to get him.

In the series of events which transpired in 1941, sewerage forces, in
common with services in other lower levels of government, were increas-
ingly disturbed by loss of experienced help, professional and otherwise.
Authorities were being confronted with the necessity of increasing
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wages and salaries or losing their personnel. The Priorities Division
of OPM had placed restrictions upon enough materials to render new
construction difficult but not impossible. Smaller communities, con-
fronted with the influx of large groups of workmen, were greatly trou-
bled by change in quantity and, to a lesser extent, in character of sewage
flows.

In December, 1941, after the declaration of war, a ten billion dollar
third supplemental Federal appropriation was authorized, including
three and a half billion dollars for construction. Non-defense work,
which had been scrutinized with some care before December 7, was now
more carefully examined by WPB in the light of its use of critical mate-
rials and man-power, and the country as a whole was called upon to
avoid the use of many scarce materials, even though a pre-war priority
permitted their purchase. Thoughtful men the country over took cog-
nizance of the situation and rendered what aid they could; others were
more selfish. Substitutes began to be mentioned. Zinc, copper, rubber
and aluminum were rapidly retired from other than defense construc-
tion. Steel began to disappear. In January (1942) Congress appro-
priated in excess of twenty-eight billion dollars for defense activities,
and authorized an Army of 3,600,000.

W ith the buying power of thirty-eight billion dollars, urged on by
the necessity for speeding up training of a greatly expanded Army, and
further actuated by the idea that the United States must rapidly become
the “ Arsenal of Democracy,” defense industries and the armed forces
began inroads upon the man-power of the nation at an unprecented rate.
Sewerage administrators speedily reconciled themselves to losing the
younger, physically fit members of their organizations, and also came
to the realization that salaries and wages paid by their levels of govern-
ment were not much competition to those which organized labor was de-
manding and receiving from defense works. The flow of material into
non-defense activities became more sluggish and OPA discussed the
advisability of securing inventories from all departments of govern-
ment, and from business, to force hoarded materials into the market—
prevent non-defense construction without Federal authorization—and
compel industries and public services to use up their stocks before pur-
chasing more.

Prior to this—in August, 1941—an Act of Congress had provided a
fund of $150,000,000 (since greatly increased) which was to be used at
the President’s discretion to expand and extend municipal facilities in
areas where defense activities had rendered such facilities inadequate
and where it was not deemed possible for the local citizenry to supply
the necessary funds for such construction. This was known as the
Community Facilities Fund. From Awugust, 1941, until along in Feb-
ruary of 1942, the objectives for which much of the fund was appro-
priate brought some despair to public works officials who realized, or
felt reasonably sure, that schools, playgrounds, recreation halls, li-
braries, etc., should follow in the wake of, and not precede, such essen-
tial public services as water supply, sewerage, power development, po-
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lice protection, roads, etc. In February of 1942, a reorganized FW A
corrected the situation, and the Community Facilities money began to
flow into channels of construction to provide the more essential services.
The effect of this was to relieve to a limited extent the strain being
placed upon overtaxed sewerage systems; or to provide such works
where they were sorely needed, and did not exist.

The foilowing March, the W ar Production Board issued its first war
m aterial scarcity list, subdivided into three general groups: First, those
most vitally needed for war purposes and not generally available for
civilian needs; second, those basically needed in war industry but not
as scarce as those first noted; and third, those materials which were
available in limited amounts for other than war purposes. The follow-
ing month, WPB issued Order L-41 forbidding initiation of major non-
defense projects without specific approval. This effectively stopped
construction of any contemplated new sewerage works. Cases in point
were Tulsa’s million dollar sewerage plan; Baltimore’s three and a
half-million dollar public works undertaking—in part sewerage; and
the abandonment of hopes for prompt construction of Los Angeles
many million dollar sewerage scheme. These and many more must now
await war developments.

Since April (1942) there have followed in rapid sequence, from the
increasingly powerful WPB, instructions which have limited the use of
steel and other critical materials to defense construction and produc-
tion. Even in current Army cantonment construction, sewerage works
are designed with a minimum of critical materials. The shortage of
reinforcing bars, or their diversion to strictly defense construction, is
apparent in W PB’s order to designers to calculate reinforcing steel
guantity upon the basis of a value of 24,000 pounds per square inch
tensile strength instead of the safer values used previously. This might
be deemed reinforcing a structure with a stronger theory, but seems
sound reasoning nevertheless. Subsequent to April, commodity prices
have been fairly well frozen as of last March; all building has been
stopped on structures such as amusement facilities and other non-
essential projects already under construction; and orders have been is-
sued to the effect that “ all construction shall be of the cheapest tempo-
rary character”—sufficient only for usefulness during the emergency.
Federal Aid Defense Housing Projects—at least in the West—appear
to be limited to the building of the most inexpensive type of single
family dwellings for small families.

In June, the war man-power commission propounded a plan to freeze
war workers in their jobs and to make the United States Employment
Service a clearing house for all workmen in the country, with the end in
view of keeping men needed in critical positions at their stations and
not allowing the lure of high wages to continue the disorganization of
forces engaged in essential services. More recently there has appeared
a plan to stop volunteer enlistments in the armed forces and to conscript
the entire remaining man-power of the nation, delegate it to its duties
and allow little, if any, freedom of individual action.
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Last May there was a feeling that defense construction was on the
wane;that production in already constructed plants was so much greater
than originally anticipated as to render further plant building useless
because of insufficient workmen and materials. Concurrently it was
stated that there were still a number of large war industries to build—
among them those manufacturing steel, aluminum, magnesium, syn-
thetic rubber and high octane gasoline. No let-up in material restric-
tions was predicted because critical materials were still critical; and
1943 levels of manufacturing in defense industries would consume all
that could be provided. Since May, however, it has been noted that
defense construction appears to be going on at a great rate and that the
labor shortage, which cessation of building might have helped alleviate,
is not helped much. There is again a rumor current that defense plant
construction is over the hump at least within our national boundaries.

Thus, as of the late summer and early fall months of 1942, an exam-
ination of the picture, with respect to sewerage, discloses that those
charged with the responsibility of this public health operation are con-
fronted with, among others, the following circum stances:

M aterials for construction are so limited that even the designers of
sewerage works in new Army cantonments are instructed to eliminate
all critical materials; to substitute mass concrete and timber for rein-
forced concrete and steel; and to do away with devices which encroach
upon the metallic supplies so greatly needed in the war industries.

It is substantially impossible for extensions to sewerage works to be
constructed, or for new treatment plants to be installed, except where,
beyond the shadow of a doubt, there is a definite public health menace.

Equipment, including pumps, engines, motors, pipes (ferrous and
clay) and valves, electrical wiring and appliances, and other metallic
equipment, including manhole covers, rings and steps, may be obtained
only for repairs and not for extensions, without specific authority upon
adequate and unquestioned showing of necessity.

Man-power is critical. Were all of the members of the component
associations of the Federation to have been assembled in one group in
early 1940 and divided at random into groups of eight men each, and
were they then to resemble as of the present date, it is likely that at
least one member of each group of eight would be missing—gone to
defense works or to the armed forces. The shortage of man-power—
professional men and skilled workers trained in the science of sewage
collection, treatment and disposal—is perhaps the most serious of all
problems confronted by sewerage authorities. It is difficult to train
men for this type of work, and it is the usual experience that only cer-
tain ones selected with some care adapt themselves to employment of
this character. Untrained men are more of a liability than an asset be-
cause of certain personal dangers involved on the work. National au-
thorities have been quick to recognize the importance of sewerage in
the scheme of public health during this national emergency, but that
recognition has not limited nor defined the activities of local draft
boards by any means, and a man’s employment in a responsible position
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in the scheme of sewage disposal has not, so far, appeared to release
him from services attached to or allied with the armed forces. Perhaps
it should not.

Difficulties attendant upon migration of population following the
construction, operation and maintenance of war industries, have been
confined quite largely to the smaller cities and to areas where sewerage
was lacking or stream pollution hazardous. It can be stated with con-
siderable pride that care has been exercised by the Army in protecting
the environs of newly constructed cantonments and war industries by
providing adequate sewerage for the new population. Both under the
defense public works allotments and in the construction of independent
facilities, the W ar and Navy Departments have exercised great care in
avoiding possible health menace resulting from defense activities.

Sewage characteristics have changed to some extent because of
speeding up of manufacturing processes and because limited administra-
tive personnel has rendered impossible the inspection of tributary in-
dustrial wastes, the latter, a corollary of good operation in any sewerage
system—particularly where bacteriological processes are involved.
M anufacturing firms have grown careless and inconsiderate of the serv-
ice that is being afforded by adequate sewerage. Constantly urged to
greater production, they sacrifice most anything to operate at greater
speed. Metal works, plating and pickling industries, packing houses,
canneries, and allied food processing plants, are operating at unusual
rates and sewerage is taking a pretty strong jolt because of lack of exer-
cise of ordinary care in the plant waste disposal.

Public health is notyetin danger, nor is it believed that it will suffer
greatly, from restrictions already imposed upon sewerage administra-
tions. To a material extent sewerage improvements, particularly treat-
ment works, are constructed and operated to prevent nuisance and not
because of proven menace to health. W ashington, with its vast increase
in population, is contributing a pollutional load to the Potomac River,
which may become a nuisance before the city’s population is reduced
or dispersed, but officials are said to see no opportunity for improve-
ment of present conditions, and feel that the situation probably cannot
be cured for the duration. It is noted that the Interstate Sanitation
Commission considers important the order for nuisance abatement im-
posed against the City of Elizabeth, New Jersey, until materials of
construction are again available. The State Department of Public
Health of California has revoked the permit of the City of Los Angeles
to empty sewage from its El Segundo treatment plant into Santa Mon-
ica Bay. There is no force to the order, however, because while the
practice causes inconvenience, and is a nuisance, it is not a menace to
health so long as bathers and fishermen do not enter the contaminated
area, and consequently it is extremely doubtful that WPB will authorize
any diversion of work or materials to its correction. Philadelphia,
Camden, New York, Ottawa, the East San Francisco Bay Cities, and
many others face similar situations. There will be some public dis-
comfort for the next few years because of nuisances, but it is not con-
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ceivable that national authorities, guided in their thinking by the United
States Public Health Service, will at any time permit sewerage condi-
tions in this country to reach a situation where public health will be
threatened. National health is deemed as essential as the production
of arms and other war equipment.

The lure of high wages and short hours elsewhere than in the service
under discussion will probably not take as many men away in the future
as it has in the past because of the regimentation which national regis-
tration and the war Man-Power Commission are bound to impose. It
may, however, be necessary to revert to a six- and in part even a 7-dav
work week to compensate for present and anticipated losses to the mili-
tary forces if the work is to be adequately done.

One thing not heretofore mentioned but which apparently is con-
suming much time in training and preparation, is civilian defense
against sabotage and bombing. This is an activity which cannot be
lightly dismissed. It may, at some future time, be the basis of one of
the most important functions of sewerage operation and maintenance
forces, and in view of the potentialities involved, namely, the use of high
explosives, demolition and incendiary bombs and poison gas, it does and
will continue to take up a lot of time in training. It is an added duty
to already overworked organizations but one which must be adequately
met and accomplished.

So much for the events which have led to the present situation and
its effect upon sewerage. From the record to date it is now possible to
take a look at 1943 and subsequent years while we continue upon a war
or national emergency basis.

W hat we have experienced to date, particularly in shortages of man-
power, is only a patch to what the future appears to hold in store.
Early this year the United States Employment Service stated that in
1942 employment on war production must increase from seven to seven-
teen million men, and it has been estimated that by the end of 1943
thirty million workers must be engaged in war industries. In round
figures, there are less than sixty million workers in the United States.
W ith eight or ten million in the Army, and thirty million in war indus-
tries, the remainder—twenty or twenty-two million, mostly second grade
physically or beyond the age limit—must be prepared to accomplish all
of the essential civilian activities of the nation. It is not difficult to
conceive that by the end of 1943 instead of one in every eight members
of the component organizations in the Federation being in the armed
services or allied therewith, more nearly three in every eight will be
there, because undoubtedly the need for men will be so pressing that all
of the young or middle aged able-bodied will be taken. That will in-
clude about one-third of our members. Better than one in every four
in this auditorium will probably be absent next year.

As to materials, there do not appear to be very many which can be
taken from sewerage practice that are not already gone. Chlorination
may be restricted to situations where public health or structural safety
are involved; and it would be well for sewerage authorities to scan
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present chlorine use and be sure that this critical element is not being
used unwisely. Building—excepting for repairs and wholly essential
improvements—will stop entirely. If allowed at all, it will be of a tem -
porary nature, to be replaced with more permanent work later. W hile
public health will be protected, some nuisances are going to be created
and tolerated, without hope of cure for the duration. Stocks and in-
ventories must, and will, be brought into the open and used. Depleted
entirely in some instances, and greatly reduced in others. They may
even be commandeered. The national equipment inventory now makes
it clear that WPB is going to make available for use where needed all
heavy equipment that can be spared from civilian needs.

Approaching the possibility of invasion and or bombing, we must
do so with the full knowledge that our ranks will be seriously depleted;
that our problems will be more complex ; our working hours longer ; and
our implements less. Early in this year, shortly after the declaration
of war, General Hershey, Director of Selective Service, stated in part,
“Each employer has the responsibility to secure and train replacements
for men who are physically fit and would otherwise be available for
military service.” Casting about for a source of supply the thought
occurs that it is not too early to consider seriously the use of female
workers in sewage treatment plants, pumping stations, and the like. It
is not at all difficult to visualize many of the operations in the very best
of sewage treatment plants being done with female help. Man-power
is the most serious problem which confronts us and it is a problem which
cannot be solved by requesting deferment of men already engaged in
sewerage works. Substitutes must be used just as in other depart-
ments of government.

The further one looks into the future, the more speculative becomes
his predictions, but with the pattern of other wars behind us, and the
magnitude of the current one in mind, is it difficult to conjecture that
when we have won back our East Indian possessions and have assisted
the other United Nations to re-assert their sovereignty in theirs; that
when Japan has been ousted from China and backed into her islands
once more; with India, Burma, Indo-China, Malay, Sumatra, Borneo,
Papua, and all the vast multitude of Pacific Islands to police and for-
tify in conjunction with other United Nations—particularly Australia—
is it difficult to conjecture that our Army and Navy will be many times
its former peace-time strength, and that a flow of materials and equip-
ment will continue into that area for years after the war is over?

This nation may have no desire for territorial aggrandizement, but
if future wars such as this are to be avoided—that is, if we are not going
to lose the peace, as has been said of the last world war—we, in conjunc-
tion with some of the other United Nations have a big job for many men
in foreign lands for many years in order that peaceful governments may
develop there. This means that not only will a large number of our
troops not return immediately, but also that we—with England and
her Empire—will be required to maintain a large Army and Navy for
years after the war has been won. Such a situation will not be* con-
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ducive to a free labor and materials market in the post-war period,
excepting possibly in the first two or three years of readjustment to
peaceful pursuits. Perhaps we will adopt the policy of recruiting an
Army and Navy as other nations do, that is, by conscripting the nation’s
youth in classes for a period in the armed service, in order to maintain
an adequate force of two—three—or possibly four—million men. That
many taken out of the active physically best workmen will not leave
ns the freedom of action which we enjoyed three years ago.

The period of readjustment to peace time activities—during which
many workmen may be unemployed awaiting return to former or newly
learned occupations—should afford a golden opportunity for the con-
struction of public enterprises presently postponed. During the na-
tional emergency, otherwise idle or not too busy design forces should
be engaged in sifting proposed work, sorting out needful jobs in order
of importance, and preparing plans therefor so that construction may
proceed promptly upon the heels of war. Those who delay such plan-
ning may find themselves trying to build during the greatest boom the
country has ever known with all of the disappointments attendant upon
such a venture.

In thinking of the post-war era, one must not confuse it in his mind
with such depression periods as 1932. It wasn’t the immediate post-
war era in the first World W ar which wrecked us—it was lack of control
of a situation which developed from too much affluence as a result of
post-war enthusiasm. It will probably be necessary that we adjust
ourselves to thinking that restoration of peace will not entirely relieve
our present difficulties.

Things aren’t so bad now as they seem. A couple of years hence
we will probably be looking back to October, 1942, as the “ good old
days.” It is not a bad idea, however, to analyze the difficulties which
beset us—see if we can anticipate others, and by so doing thwart in part
their influence. Nothing is ever really very bad if one is prepared for it.

Discussion

By J. K. Hoskins

Senior Sanitary Engineer, U. S. Public Health Service, Washington, D. C.

The national emergency has exerted a profound effect upon our sew-
age treatment problems in this country, and, as we expand our war ef-
forts, they will doubtless become more acute in many respects. Not all
these influences have been adverse, however, and for the purposes of
balancing the account, it may be helpful to enumerate some of both the
good and the detrimental effects.

Detrimental Effects

The continued war effort is retarding the normal construction pro-
gram of sewage plant building, both of new plants and improvement



1226 SEWAGE WORKS JOURNAL November, 1942

or enlargement of existing ones. This applies particularly to places
not directly connected with the war effoi't. Increasing restrictions on
the procurement of critical materials, particularly metals, have now
reached a point where such construction is virtually impossible unless
some concrete contribution to the war effort can be clearly proven. It
is altogether likely that this deferment of construction will extend for
an indefinite period into the future, because after materials again be-
come available, financial problems will likely retard municipal improve-
ments of this nature. Federal assistance in the foi'm of public works
programs may alleviate this post-war condition to a considerable extent.

The extensive shifts of civil populations to war industry centers have
caused serious overloading of existing facilities in many places through-
out the country. New federal and commercial housing projects have
added large populations to existing sewerage systems and treatment
plants, many of which have not been able to keep up with the rapid
upward trend of sewage flows. The doubling and redoubling of hous-
ing facilities and war industries have made most difficult the economic
design and construction of the added facilities required to handle these
loads.

Contributions of large volumes of new types of industrial wastes
have created perplexing treatment problems. In many instances, such
new wastes have dominated or entirely changed the character of the
raw sewage previously coming to disposal plants and upset the efficiency
of treatment. As a result, many receiving streams are becoming more
seriously polluted and forced to carry loads far beyond their capacities
for recovery. It must be said, however, that some war industries, par-
ticularly the munitions plants, have endeavored to relieve these burdens
by separate disposal methods. The Public Health Service, through the
use of trailer laboratories located at representative plants, has assem-
bled factual data on the nature and volume of waste to be anticipated
from the manufacture of specific types of munitions. The information
thus acquired is available to states and interested persons having to
deal with these problems.

Trained operating personnel have been seriously depleted at many
places as a result of the war effort. This shortage is likely to become
more acute as time goes on because of the drying up of the sources of
prospective trainees and professional workers. There appears to be no
simple solution of this problem. The Selective Service System has hesi-
tated to establish exempted lists of operating personnel in the sewage
treatment field and the need for operators of Army plants has further
reduced the number of experienced employees available to the munici-
palities. Failure of cities to increase compensation to such civilian em-
ployees has not improved this situation.

Beneficial Effects

One gratifying result of the national emergency has been the provi-
sion of adequate sewage treatment facilities at practically all of the
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military areas where material quantities of water carried wastes, either
domestic or industrial, are created. The necessity of maintaining the
safety of sources of public water supply and of avoiding overloading
of streams by excessive pollution was generally appreciated by the con-
struction forces of the military departments. In many cases, state
health departments were active in stimulating interest in these essential
sanitation problems and because of their accurate knowledge of local
conditions, were able to advise concerning the specific requirements to
be met in individual cases. Competent engineering personnel were en-
gaged, accordingly, for the development and design of adequate sewage
treatment plants fitted to the particular need of each individual military
establishment.

Another beneficial result has been the provision of federal funds,
through the terms of the Lanham Act, to construct and operate public
works “in any area or locality where an acute shortage of public works
or equipment for public works necessary to the health, safety or welfare
of persons engaged in national defense activities exists or impends
which would impede national defense activities, and where such public
works or equipment cannot otherwise be provided when needed, or could
not be provided without the imposition of an increased excessive tax
burden or an unusual or excessive increase in the debt limit of the tax-
ing or borrowing authority in which such shortage exists.” The Act
further specifies that as therein used “ the term ‘public work’means any
facility necessary for carrying on community life substantially ex-
panded by the national-defense program ” and that the activities “ shall
be devoted primarily to schools, waterworks, sewers, sewage, garbage
and refuse disposal facilities, public sanitary facilities, works for the
treatment and purification of water, hospitals and other places for the
care of the sick, recreational facilities, and streets and access roads.”

Under this authority, urgently needed sanitation facilities have been
or are being provided in many areas where the war activities have over-
whelmed normal municipal functions. As of August 31, 1942, allot-
ments of funds totaling over $43,000,000 have been made for 129 sewer-
age projects, 18 treatment plants and 73 projects comprising both
sewerage and sewage treatment, so that 91 sewage treatment plants will
be furnished. Of these allotted projects, 132 are under construction
or completed, embracing a total of 67 sewage treatment plants, either
separate or combined with sewerage facilities.

It is true, however, that some of these projects which earlier had
been recommended for construction, have been deferred or revised in
scope owing to changing conditions or to the increasing shortage of criti-
cal materials. It is likewise true that applications for the construction
of many sewage treatment plants have been refused which in normal
times should be built but which could not be approved under the limita-
tions imposed by the Act. The net result, however, has been to provide
sewage treatment in many instances where otherwise hazardous pollu-
tion would continue unabated.



OPERATION OF ARMY SEWAGE TREATMENT
PLANTS *

By Lewis H. Kessler * and John T. Norgaard

Chief and Sanitary Engineer, Water, Sewer and Services Unit, Repairs and Utilities Branch,
Construction Division, Office Chief of Engineers

Last April the authors accepted the invitation of the California Sew-
age Works Association to prepare a paper on the above subject. In
order to make available certain operating results of army sewage plants
to a greater number of engineers, plant operators and health officials,
permission was granted for publication of the paper in This Journal,
July, 1942.

The first paper described the W ar Department administrative and
personnel set-up as it then existed to maintain, repair and operate sew-
age works. The best available test data were shown from plants having
competent operators who rendered reports to the Office, Chief of Engi-
neers, in accordance with regulations. Since that time it has been pos-
sible for the writers to visit practically all of the plants and a number
of others and in some cases a full year of operating results can be
disclosed.

The objective of this paper is with as little repetition as possible to
disclose further results of plant operation and bring the April paper
down to date. More data and time have permitted a study of certain
factors influencing design and operation, particularly in reference to
high capacity filters. Some data and difficulties encountered in the con-
tact aeration type of plants can be shown and discussed. Two chemi-
cal precipitation plants have also been placed in successful operation.

In the administration of the maintenance, repair and operation of
the utilities there has been little change in personnel. The Repairs
and Utilities Branch, Construction Division, Office Chief of Engineers,
still is responsible for the budget work, policy formation and general
supervision of plant operation and personnel problems as well as the
approval of larger projects on alterations, extensions and betterments
to the physical plants. Prior to May, 1942, the decentralization plan
was set up with a District Engineer Office having jurisdiction of R & U
work throughout each of the nine Corps Areas, Caribbean Defense
Command and the like. This District Engineer office also carried out
new construction work within a smaller geographical area. In May,
1942, to eliminate unnecessary channels for accomplishment of utility
work, the responsibility for correlation of all work in the District was
delegated to the U. S. Division Engineer Office, with the' Division Engi-
neer reporting directly to the Corps Area Commander. The Mountain
Division took charge of the R & U work of that Division as well as the
North Pacific and South Pacific Divisions. The Middle Atlantic Divi-

* Presented at the Third Annual Convention of the Federation of Sewage Works Associa-
tions, Cleveland, Ohio, Oct. 22, 1942.
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sion Office was created and the South Atlantic Division Office moved
from Richmond, Virginia, to Atlanta, Georgia. In the near future the
Southwestern Division and Ohio River Division Offices will probably
be moved to the city having Service Command Headquarters.

On July 15, 1942, the basic reorganizational directive took effect.
The Corps Areas became the Service Commands. Under this reorgani-
zation the Division Engineer has been placed on the Staff of the Service
Commander as Director of Real Estate, Repairs and Utilities. All
directives pass through the Service Command. The Services of Supply
Organization Manual includes Army Regulations No. 100-80, revised
August 10, 1942, on Repairs & Utilities. The regulations include the
assignment of responsibility at Army Posts within the Continental
United States, authority for emergency work, annual estimates, request
for funds, distribution of funds, military and civilian personnel, records
and reports, accountability, purchasing and contracting, construction
and maintenance, equipment and special purpose vehicles and channels
of communications.

The Tentative Repairs and Utilities Regulations comprising Chap-
ter X 11, Orders and Regulations, Corps of Engineers, were revised on
July 28, and several revisions have occurred since then. Duties and
responsibilities have been clarified as based on some seventeen (17)
months’ experience all in keeping with a decentralized policy. The
regulations carry a provision setting up the sections of the Division
Engineer Office similar to those in the Office Chief of Engineers.
Greater stress has been placed on close contact of the officers and engi-
neers of Division Offices with the Posts to “ shoot trouble” rather than
“trouble shoot.” Authority for recommendation and action is being
decentralized to save time, reduce paper work and perm it the engineer,
if he is competent to make the field study originally, to cause the neces-
sary action to be initiated.

Since the authority for new construction by the Corps of Engineers
does not rest with the Service Command, a policy has been established
which is as follows: When the Area Engineer certifies that construction
and utilities of military cantonments is complete and the Division En-
gineer takes over the operation of the post, no arguments ensue as to
whether the job is. completed or not, although some deficiencies may be
filed. If construction is found unsatisfactory, it is the task of R & U
(the Post Engineer) to alter the physical plant so it will function prop-
erly; Engineer Service Army funds are used for this work. In the
present fiscal set-up the Office Chief of Engineers authorizes expendi-
ture of funds allotted to the Division Office for non-recurrent items
above $10,000. Recurring items are administered entirely within the
Division Office.

The R & U Branch, OCE, is continuing engineering investigation on
special operating problems common to or confronting a number of posts
and rendering technical assistance to the Division Offices when re-
quested. Every effort is being made to operate the W ashington Office
with a small number of officers, engineers and professional men.
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Design F actors and Units

There have been no recent changes In the design factors or units of
sewage plants. The major change in designs have been caused by direc-
tives relative to conservation of critical materials. No policy of stand-
ardization of design has been effected except in the case of the wooden
Imhoff tanks and high capacity trickling filters for the 3600 population
camps to be activated by prisoners only. Outside of the siphon cham-
ber and first quality rotary distributor, this design uses no critical mate-
rial, not even reinforcing steel, or metal valves. Where necessary,
chlorine will again be relied upon for sterilization of the effluent.

Operating Personnel

Due to the labor problems confronting those in charge of Army Post
utility work, an upward revision in wages of all non-professional work-
ers became necessary. Sewage plant personnel were included. Tables

I and Il show the suggested maximum salaries for the workers of the
Table |.— classification of Sewage Treatment Plants

Sewege Treatment Plant Types Classification

Post or Contributory Population 390, 12010 6%0 1&%0
Complete Treatment with Separate Sludge Digesters.............. A A B c
Primary Tanks and Separate Digesters—Primary Treatment

ONIY e A B C c

Doten or Imhoff Tanks with Trickling Filter.......... B B C D
Doten or Imhoff Tanks Only or Sand Filters Only................. — — D D
four classes of plants. In general overtime pay has increased the

wages about 20 per cent. Where professional engineers are shown, it
should be recalled that these men are placed in charge of operation
of the water works and distribution system as well as sewage treatment
and the collection system.

Indications are that because of Selective Service it will be increas-
ingly difficult to obtain the services of assistant and associate sanitary
engineers and plant operators. We are opposed to classifying men as
Sanitary Engineers who do not meet with the correct meaning and
intent of the title. It may be that competent men with years of experi-
ence in both water and sewage problems will be employed in a favorable
pay bracket but with a sub-professional title or unclassified civil service
rating. At the discretion of the Division Engineer, certain deserving
key personnel formerly in the employ of the W ar Department, upon in-
duction into the service may be given a letter requesting that the in-
ductee be assigned to an officers’ training school, if qualified, or that he
be assigned to such arm or service for which he has been working. The
inductee would be dispatched to a replacement training center of that
branch or a unit requiring his civilian specialty. Responsibility for
presenting such a letter rests with the individual. The objective is to
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Table |l.—civilian Personnel for Sewerage at Army Posts
38,%&”(1 %0 61%0 %o '
A 1o AR o A no A

Section Designation Class Y

Sewerage and
Water Supv. Sanitary Engineer P-4 $3800 1 $3800
Assoc. Sanitary En-

gineer P-3 3200 1 $3200 1 $3200 1 $3200
Sewage Pump-
ingand Treat-
ment Plants Class “A”
Plant Supervisor Unci. 3000 1 3000 1 3000
Jr. Chemist P-1 2000 1 2000 1 2000
Sewage Equip. Oper. Unci. 2100 4 8400 4 8400
Class “B”
Plant Supervisor Unci. 3000 1 3000 1 3000 1 3000
Sewage Equip. Oper. Unci. 2100 4 8400 4 8400 4 8400
Class “C”
Plant Supervisor Unci. 2800 1 2800 1 2800
Sewage Equip. Oper. Unci. 1860 4 7440 4 7440
Class “D”
Sewage Equip. Oper. Unci. 2100 1 2600 1 2100
Plant Worker Unci. 1500 1 1500 1 1500
Sewers and
Water Distr.
System Inspector Sp-6 2000 2+a 4000 1% 2000
Sr. Foreman of
Const, and Main-
tenance Unci. 2600 1*0 2600
Foreman of Const.
and Maint. Unci. 2300 1 2300
Jr. Foreman of
Const, and Maint. Unci. 2100 1*0 2100 1+ 2100 1 2100
Classified Labor Unci. 1320 3*0 3960 2*6 2640 2 2640 1 1320

(*a 24,000 or over) (*b 12,000 to 24,000)

secure maximum use of the specialized skills possessed by men particu-
larly in water and sewage plant operation.

The Army Specialist Corps is being very cooperative in obtaining
men to perform sanitary engineering functions. At the present time
it is contemplated that men will be commissioned in the Corps for serv-
ice at the larger posts requiring the services of men skilled in sanitary
work. Supervision of tasks connected with satellite airfields would
also he included.

A number of Sanitary Corps officers are trained sanitary engineers.
At many posts these men have rendered valuable assistance not only in
recommendations for improvements but in actual training of plant op-
erating personnel.
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Securing competent personnel and continuity of service in tlie Office,
Chief of Engineers, Division Engineer Offices and at the Posts is one of
the pressing problems facing our portion of the work of the Services of
Supply. The Service Command has tasks comparable to those of a
hotel manager with the tactical units being his guests. W ith the ever-
increasing Army, proper utility service must not be permitted to break
down due to inferior or inadequate personnel.

Some Recent Operating P roblems

Grit—The quantiy of grit at most of the newer cantonments has in
general decreased with continued use and repair of the new collection
system. However, in a number of plants it has been necessary to con-
struct grit chambers to reduce trouble in the primary clarifiers, wear on
the comminutors and later difficulties in separate sludge digesters.

Fig. 1.

One serious maintenance problem facing several posts on both the
east and west coast is the disintegration of the rock of the trickling fil-
ters. Figure 1 shows an installation of deep grit chambers between the
filters and final settling tank to collect the mineral particles and elimi-
nate clogging of discharge pipes from the final tanks. The chambers
are cleaned monthly and during the past four months the construction
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has proven invaluable, even though it is a radical departure from ac-
cepted practice.

Grease.— Operating reports at many posts show that the grease trap
rehabilitation program and grease salvage has eliminated grease prob-
lems of filter operation. When the cleanout-type flow control tee (see
Figure 2) has not been placed ahead of the grease traps, or an unvented

Fig. 2

siphon leg has been created by locating the ceramic traps below the mess
hall floor, grease collection has not been satisfactory, and grease at the
primary portion of the plant is still troublesome. At some posts where
a definite schedule is not followed in cleaning the traps after the 50-
pound retention capacity has been reached, plant operators still report
grease troubles both in the sewers and at the plant. Figure 3 shows an
accumulation at a Texas plant one hour after cleaning the channel and
clarifier surface. It is found that where Sanitary Corps officers thor-
oughly understand the problem and company commanders follow their
suggestions, the officers report that the trap grease collection and re-
moval is satisfactory. The reports of officers who had similar duties in
World W ar | particularly confirm this conclusion. Some 120 of the
most important posts have been visited by an engineer experienced in
grease trap problems of both design and installation and in most cases
an improvement in grease collection has been observed after his in-
structions have been followed.

The Salvage Branch of the OQMG states that approximately six
million pounds of grease are being salvaged each month. This amount
includes interceptor grease along with the frying fats and other kitchen
fat wastes. This grease will produce 600,000 pounds of glycerine which
is converted to an equal weight of nitroglycerine. Incidentally, the col-
lected grease, being free from sewage solids, is highly desirable.
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Pig. 3.

Hydraulics of two mechanical aeration type grease collectors at a
new Alabama post are being changed and the Post Engineer expects
collection at the surface to be improved.

Filters

Recent surveys have shown that in a number of posts the rock on
the filters has been placed improperly during construction. At one post
where the stone was so poor it could not be accepted, upon removal it
was found that 80 per cent of the underdrains were completely clogged
with small stones and sand and 40 per cent of the underdrains had been
either crushed or split open, probably due to direct fill by a bulldozer.
In a few plants it is still questionable whether the larger rocks were
placed carefully over the channels in the underdrains.

The disintegration of the rock in the West Coast filters may be be-
cause the stone may have not been accustomed to moisture for many
years but in several cases the specifications were not complied with,
other than meeting delivery dates, and original size of stone.

At some high capacity filter plants it is manifest that the filters are
of “hybrid” design and no manufacturer will claim them as a design
he would advance, nor will he assume responsibility for failure to pro-
duce anticipated results. To avoid this situation the following recom-
mendation has been made to Architect-Engineers and District Offices:
“Where it is determined that the use of high capacity filters will result
in economies, it is suggested that the design data set forth in this com-
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munication be strictly followed and that the manfacturers’ recom-
mendations on the required equipment and processes be followed.
This will make it possible to fix responsibilities and require guarantees
covered by performance bonds.”

Sludge Digestion

On the West Coast are found some multi-stage digestion tanks (Fig-
ure 4) constructed of steel before this material became critical. They

Fig. 4.

have been quite successful after being repaired to make them water
tight at the foundation, but due to heat losses temperatures are difficult
to maintain. Most tanks are of concrete and some have the dome type
construction as in Figure 5.

An unsolved problem at a number of posts is the treatment of the
supernatant liquor prior to return to the primary settling tank. Ex-
periments to date on a full scale vacuum type aerator (Fig. 6) show that
at this southern post the capacity of digesters can be increased and the
strength of the supernatant reduced at a nominal cost with little operat-
ing difficulty. The device reduced the total solids in the effluent to about
1100 p.p.m. regardless of the initial solid content, which varied from
1300 to 14,000 p.p.m. Suspended solids in the supernatant varied from
250 to 450 p.p.m. and B.O.D. of the treated supernatant varied between
110 and 425 p.p.m., with an average- of about 200 p.p.m. Dissolved oxy-
gen was always present.

The unit worked well by either batch or continuous feed and no
chemicals were required. At another post a supernatant treatment
tank has been constructed, in which lime is added to bring pH above 9.0.
W ithout pretreatment, the supernatant liquid disposed of on sludge
beds has eventually clogged them and in some places has caused heavy
algae growths.
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A slotted well-strainer type of device erected vertically in the diges-
tion tank is now operating at four plants. Drawoff of supernatant at

Pig. 5.

Fig. 6.

the proper level occurs where the concentration of the solids is the least
because the slots clog where the sludge is thick. The device saves criti-
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cal valves and fittings as well as the time of the operators. Provision
is made for back flushing to remove clogged material without causing a
cross-connection.

Land disposal of digested sludge by use of a “lemonade” wagon is
still under study. A report of the Post Surgeon is awaited to see if the
practice will be continued. W hether hookworm and pathogenic organ-
isms are found for any length of time in the thin sludge flakes after
exposure to the sun is now being studied.

Unheated digesters and lack of provision of heating coils is the
cause of the greatest trouble in digester operation. Regardless of the
size of the plant, we are of the opinion that the most certain and eco-
nomical solution to this problem is heat. Cold digestion tanks are de-
signed at double the capacity but operators have little control and can-
not raise temperatures to reduce scum formation. One postis prepar-
ing to heat primary sludge with live steam before discharge into the di-

Eig. 7.

gester. Even in the South and Southwest, there are long periods where
digesters are exposed to temperatures well below that of the incoming
sewage.

The problem of the “blackout” of the flare from waste gas burners
will have to be met by many cities as well as Army posts. Figure 7 is
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a view of a 24-inch diameter corrugated iron chimney at a W est Coast
plant, with covered top about 8 feet above the burner. A service door
is located at burner elevation. Army pilots and the Post Engineer re-
port the design is satisfactory.

Nineteen posts have Imhoff tanks, thirteen of which are of recent
construction. Those in the southern Air Corps stations followed by
sand filters are producing particularly good results. All hut one of the
treatment plants in the New England Division are Imlioff. The distri-
bution is not limited to warmer climates. Figure 8 is a circular Imhoff

Fig. 8.

tank followed by a standard rate filter at a post on the Mexican border.
In spite of the good effluent and final chlorination, due to the inter-
national aspect, the effluent is now lifted over the hill for dispersion on
the ground with final disposal as seepage and evaporation.

A ctivated Sludge

W ith one exception, all activated sludge plants are east of the Mis-
sissippi. AIll but two plants have been operating satisfactorily and
considerable more operating data could be shown. In one of the two
plants chlorination of the return sludge at the division box has elimi-
nated bulking trouble. In the other plant, chlorine is dosed into the
mixed liquor prior to final settling but the effluent is not so clear as
where the chlorine is used in the return sludge. It is reported that
microscopical examinations of sludges from Army plants do not disclose
the variation in organisms found in many municipal plant sludges.

Contact Aeration (Hays P rocess)

About 63 contact aeration plants with two-stage aeration and inter-
mediate settling have been or are being constructed in this country, of
which the Army has 27 with design capacities from 2,500 to 40,000 popu-
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lation. They are located in the Fourth, Seventh and Eighth Service
Commands. Very few are designed alike and we have been trying to
discover the best method for operating these plants. During the past
year some of the original claims set forth by the proponents of the
process have been abandoned, operating instructions are continually
revised, and suggestions to designers are changed.

Originally the plants were small, under 5,000 population. The de-
signs were suddenly jumped to 26,000 and then to 40,000 without ade-
quate operating data with Army sewage, including laundry flow and
digester supernatant liquid return. It has been impossible to deter-
mine the correct design units based on seasonal behavior or to antici-
pate fully the mechanical difficulties likely to he encountered. Operat-
ing reports show only four plants are giving continuous performance
in accordance with expectations. In the smaller plants the benefit of
laboratory control was not fully realized because in general none was
provided. This has handicapped the work of the U. S. Engineer offices
as well as the operators. On the other hand, without a junior chemist
so much of the operator’s time is consumed in valve operation, sludge
pumping and plant routine that he has little time for conduct of stand-
ard control tests. The third largest plant, where usefrd data might
have been obtained in time, was forced to try to carry a 35,000 popula-
tion load on a 26,000 population design without any capacity factors.
The plant was so urgently needed that operation of each unit began as
soon as each tank was completed over a six-week period. W ithout laun-
dry waste and digester supernatant the growth on the plates improved
but this plant is beset with mechanical failures at most inopportune
times.

Figure 9 is a view of the largest plant. Figure 10 shows the first-
stage aerator and Fig. 11 the second-stage aerator. Figure 12 is a top
view of the upper section of vertical transite plates partially uncovered
for inspection by dewatering the tank. Corrugated plates are no longer
recommended. Wooden spacers have been added to keep the plates in
line and resting for most of their length on the plates of the lower sec-
tion. The air-diffuser pipe grid is located underneath the plates but
above the chain-type sludge concentrator. In the smaller plants, hop-
per bottoms are used for sludge concentration rather than a mechanism.
These hoppers cannot be squeegeed. Mechanical equipment failure,
with subsequent dewatering of aeration tanks, causes quick death of the
organisms in the mat clinging to the plates. This mat requires several
weeks to develop. There exists no way of keeping the flora alive as in
activated sludge plants having more than one aeration tank.

The best method of supporting and clamping the plates, holding the
spacing and keeping them from bending, has not been found. It is not
known just how to keep the pipe grid from clogging so that dead spots
will not appear periodically in the aerators. Return of material
sloughed from the plates (sludge) is not practiced because in some places
it has caused clogging of the bottom of the space of the lowest plate
section. In one plant a “cardinal” colored bacterial growth appeared
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on the plates, probably of a facultative type. No dissolved oxygen was
being maintained in the tank mix. Underneath the beams where sun-
shine could not reach the plates, these organisms were not observed.
Gradually the greenish-brown mat or flora was built up. This seems
to grow first in the second stage and develops last in the first stage.

Eig. 10.

We have not sufficient evidence to disclose whether the organisms in the
second stage differ from those in the first stage. At one plant in addi-
tion to hydrogen sulfide odor, a pungent odor like sulfur dioxide was
noted. Accumulation of sludge below the plates for a period greater
than from 3 to 4% hours is apparently very detrimental to the mainte-
nance of proper life on the plates. W ithout liming the digester super-
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natant there is evidence that return of this liquid is too great a shock
load on the plant. W hether the plants can treat laundry waste without
pretreatment or holding tanks remains to be disclosed.

Captain Leroy H. Scott of the Fourth Service Command operates
by giving all the air to the first stage for from 24 to 36 hours or until

Fig. 12

dissolved oxygen is present, and then gradually equalizing the air be-
tween the first and second stage. |Indications are that the contact aera-
tion plants will require more than the 1.5 cu. ft. of air per gallon (de-
sign unit) not only in the beginning hut continuously. It may be that
elimination of mechanical equipment underneath the plates and sub-
stituting ridge-and-furrow type air diffusers will improve plant opera-
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tion, eliminate present pipe grid troubles as well as prevent aerator
shutdowns.

There is one fact that may vitally affect the functioning of the Hays
process. Mr. Hays always maintained he desired a short detention
period in the primary tank. The capacity factors now in use by the
Army to care for increased populations at posts, prohibit short detention
periods when the discharge is not up to the design factor. It is possible
that a shorter primary settling period or fine screening only might aid
in plant performance.

Operating Results

It became apparent as early as July, 1941, that steps to conserve
water would have to be taken, not only to save water but to reduce the
sewage flow at plants, otherwise the design flow capacity would be ex-
ceeded even though B.O.D. load might not be. Hydraulic engineers
were employed by each Service Command and provided with water leak
detection apparatus and station wagons. These engineers also make

Fig. 13.

surveys of water waste and recommend installation of urinal flush
valves, correction of leaky valves, better use of refrigeration cooling
water and use of auxiliary supplies for vehicle and aeroplane washing.
The results have been gratifying. Figure 13 shows what has been ac-
complished in reduction of sewage flow at four posts by water conserva-
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lion. Besnlts are in general comparable except for the smaller posts
and ailr corps stations. Figure 14 shows the per capita sewage Tflow?
in December. 1941. compared to June. 1942. in 35 and 44 post- respec-
tively. The trend in sewage load is definitely downward, and even in-
cluding laundry wastes, indications are that by continued conservation
activity on the part of the Post Engineers”™ staff, the sewage flow can
be held to about 70 gallons per capita per day. the original design unit.
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Prior to the declaration of war. the posts were not activated beyond
design capacity. Water conservation alone cannot care for increase in
population but a recent survey ((July. 1942 indicated about 75 plants
would need to be altered, extended or bettered. Further investigation
reduced this figure to 25 or less requiring major improvements to pro-
vide treatment efficiencies adequate for the duration, providing chlo-
rination of the effluent is continued. Chlorination in winter has been

abandoned at many stations, because of the good operating results.

Plant Data

Tables Ill to VI 1lare included tobring up to date the results of plant
operation disclosed for the first time in the July. 1942. issue of This
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in identical table numbers.
In Table V, Post XX VII, the marked decrease in

The comments made therein in

sewage flow due to installation of urinal flush valves forced a radical

change in plant operating routine.

E

3.5 M.G.D.

50,000

XV

14 M.G.D.

XXXV
23,000

XXXVI

XXXVII

Xl

It is believed these data used to

Table 11l — operating Results— Primary Treatment

Month t@-

Previous
Average 30,836
March 50,477

April 54,797
May 50,106
June 39,059
July

August 21,373

Previous
Average 18,943
March 22,167

April 21,838
May 19,464
June 23,343
July 25,761

August 23,531

February 30,066
March 30,211

April 28,236
June 29,502
July 37,601
August 41,590
May 7,788
June 8,547
July 9,100
August 10,675
May 8,309
June 10,860
July 11,021

August 11,045

November 11,875
December 5,257
January 3,079
February 2,777

March 3,682
April 4,919
May 4,687
June 6,162

July 5,788

241
313
249
2.13
175
0.97
1.02

159
171
135
116

158
158

184
2.08
2.09
135
155
162

1.06
111
105
1.08

132
133
130
127

1.00
0.56
0.43
0.37
0.42
0.55
0.55
0.46
0.46

& &H&]IR

137
130
115
101

168
123

114

84
107
139
113
113
118

70

ARIE  ARLPE o6 Reduction

Raw Hfr pay Hil- pop AP

S5

113 81 169 72 28 56 3.7
164 131 204 98 2 52 4.2
169 144 192 107 15 44 53
166 150 223 124 10 44 6.2
153 130 326 108 15 67 7.3
164 111 349 % 32 78 132
127 103 299 76 19 7B 120

229 163 185 91 28 51 2.7
2711 219 176 88 19 50 25
313 254 228 100 19 56 32
460 358 280 105 22 63 37
490 372 266 102 24 76 3.0
409 310 227 103 24 55 2.8
433 303 228 105 30 54 2.8

50 400 978 199 29 16 55
450 305 646 150 32 76 4.9
356 256 347 164 28 52 4.9
412 320 443 181 22 59 75
550 272 403 164 50 59 6.6
553 297 550 222 45 59 6.3

223 165 192 93 26 52 21
193 145 151 94 25 38 22
182 132 141 85 28 40 21
169 119 162 9 30 39 21

188 87 184 101 54
122 81 173 92 3#

140 84 171 8 40

497 346 239 112 30
287 180 147 0 3
209 15 131 47 16
336 163 96 2 43
253 144 115 57 45 44 31
212 159 92 725 23 31
293 212 144 104 28 27 3.7
315 211 170 93 33 45 37

45
47
48
50
483 168 393 86 22 40 17
53
39
64
43
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Table IV — Operating Results— Standard Filters

A Average BOD.  Awver. Susp. SO % Reduction

o oY

Raw Effient Raw Effient BOD. 4

XX Previous
3.0M.G.D. Average 32,680 244 78 275 53 201 51 79 74
April 35,053 2.36 67 277 57 135 50 79 54
May 37,686 2.19 59 277 45 124 33 84 74
June 32,500 1.815 56 281 53 190 42 82 78
July 1.505 266 49 194 33 82 83
XX Previous
14 M.G.D. Average 14,274 117 82 173 1 194 6 R 91
March 15,413 114 74 275 13 94 16 95 83
April 15,287 1.28 84 195 12 116 18 95 89
May 18,600 131 71 211 12 112 31 94.5 73
June
July 14950 1.32 88 173 8 117 25 9% 79
XXXVIIH  June 11,076 142 128 180 34 168 33 81 80
0.56 M.G.D. July 9.859 1.28 114 142 19 179 30 87 83
10,000

construct some of the following charts holds particular interest because
seasonal operation as well as widely distributed climatic conditions have
faced the various plant operators. Since the characteristics of the
various army post sewages are comparable, perhaps more so than that
of municipalities and due to maneuvers and fluctuations in populations
not found in cities, it is possible to analyze the high capacity filter plant
results at various loadings.

Figure 15 is a plotting of several months average operating data
showing per cent B.O.D. removal (overall) in single-stage bhiofilters,
compared to the pounds of B.O.D. loading in raw sewage, per day per
acre foot of stone. Assuming 40 per cent of B.O.D. removal in the
primary, as required by the OCE Design Manual, a loading of 5,000
pounds B.O.D. per day of raw sewage is equivalent to the design unit
of 3,000 pounds applied per acre foot per day. The single-stage biofilter
plants apparently perform with an expected removal of about 85 per
cent B.O.D.

Figure 16 shows a plotting of monthly average operating results for
four aerofilter plants. Most of the results are at design load or less
according to the 5,000 pound B.O.D. unit. These results show a wide
range from about 60 to 83 per cent B.O.D. removal can be expected with
an average removal of about 70 per cent at the design loading.

Two-Stage Biofilters

Figure 17 shows the monthly average operating results on five two-
stage biofilter plants. All hut one of the plants have been overloaded



1246 SEWAGE WORKS JOURNAL November, 1942
Table V—operating Results— Single Stage High Capacity Filters
. Avergge SUSD. o4 Reduction
. o o, T fy O T
e Month E%’}/ '\élow jon /
: o D Ry Efr rav Hfl- BoD P
VII Previous 18,043 154 3.8 86.8 296 9% 188 76 68 61
3.0 M.G.D. Average
30,000 March 18850 105 485 55 395 84 248 73 79 7
Bio-filter ~ April 19000 1.06 491 56 441 77 268 69 83 74
Imhoff Prim. May 17377 89 538 51 445 45 306 65 90 79
June 18847 93 493 49 405 33 279 32 92 89
XXII January 62,410 3.85 2.6 62 360 43 245 42 88 83
462 M.G.D. February 64,097 4.04 462 63 311 87 245 50 72 80
65,000 March 65199 506 291 78 310 49 204 38 84 81
Bio-filter  April 63,351 495 4.04 78 299 49 199 23 84 88
May 68,008 500 374 73 310 49 207 30 84 86
June 69,031 485 457 70 323 42 1R 28 87 85
July 67,327 639 300 95 283 47 198 38 83 82
August 67,604 690 276 102 301 56 215 37 82 83
VI Previous 1.90 213 51 187 35 7 79
2.0 M.G.D. Average
28,500 March 21578 258 026 120 242 68 172 62 72 64
Aero-filter  April 22563 226 040 100 216 48 137 41 78 70
May 26,199 250 032 9% 194 60 96 40 69 58
June 26,717 208 054 77 197 39 151 44 80 72
July 1.56 262 47 239 47 82 80
August 171 323 63 290 59 80 79
XV Previous 16,152 1.295 214 81 204 12 348 10 94 97
14 M.G.D. Average
20,000 March 29,918 194 127 65 340 54 293 31 84 89
Bio-filter  April 33350 238 103 71 194 44 178 46 77 74
May 30,648 157 162 51 137 34 269 42 75 84
June 33375 195 142 43 193 41 207 46 79 78
July 183 160 216 55 196 44 75 78
August 23817 154 202 64 182 30 189 35 84 82
11 Previous 17,953 2.78 165 207 46 145 26 78 83
21 M.G.D. Average
30,000 March 31,002 3.50 113 200 70 196 47 65 4
Aero-filter  April 31,984 3.52 110 210 63 1% 54 70 72
May 31,446 3.81 121 158 41 203 45 74 78
June 3.97 179 34 204 41 8l 80
at times. Indications are that at the 5,000 pounds B.O.D. applied load-

ing, these plants will give between 80 and 90 per cent B.O.D. removal
with an average about 85 per cent.

In comparing average results of Figures 15 and 17,it is observed that
the single-stage and two-stage biofilter plants treat Army sewage with
about the same per cent B.O.D. removal at design loading. This ap-
pears reasonable, because in the case of the two-stage plant about 85
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Table V.— continued
- '%\’8@9 Averaﬁ SUD. o Reduction
o GREY
v - 0 Y R Hir pw Hfir pop ¥P
| Previous 14,176 1.435 97 203 94 214 41 54 80
14 M.G.D. Average
20,000 March 28,981 1.65 57 199 77 205 55 62 73
April 26,272 2.09 80 258 126 213 87 51 59
May 25,796 1.89 73 296 92 192 67 69 65
June 175 205 101 180 48 62 73
July 212  0.05 316 66 145 40 68 72
August 184 275 188  Operation disrupted
due tc constr notion
XXVI November 9,228 061 10 66 318 52 274 56 84 71
0.7 M.G.D. December 7,037 058 15 79 303 41 465 52 86 89
10,000 January 6,805 065 13 9% 275 48 321 45 83 80
February 8815 062 14 71 302 48 317 51 84 84
March 9224 071 12 7 262 40 384 41 84 81
April 10,287 074 1.2 73 271 54 241 52 80 78
May 8815 0.70 12 7 303 49 189 52 84 72
June 057 15 255 3B 256 54 86 80
July 9,100 056 16 62 327 44 219 55 86 1)
XXVII October 2,550 0.16 63 388 60 209 35 82 83
0.25 M.G.D. November 2,000 0.13 67 244 61 235 3 75 85
Aero-filter December 1,750 0.12 71 233 41 220 36 83 84
January 1750 011 0.2 66 204 51 195 31 85 84
February 2191 022 01 102 178 41 208 39 7 81
March 2486 025 01 100 200 51 117 27 77 7
April 3903 018 0.1 45 395 7 316 52 81 80
May 4588 0.17 0.2 37 471 88 387 61 81 84
June 3,770 018 0.2 49 430 80 295 41 81 80
July 5179 023 0.2 44 435 83 243 64 78 70
XXVIIl  January 2455 017 0.3 69 323 52 37 84
0.25 M.G.D. February 3,943 019 0.2 49 293 148 428 35 49 R2
Aero-filter March 3,750 0.16 0.3 43 270 62 304 27 7 91
April 3,691 0.17 05 47 ¥ 112 312 57 71 85
May 4171 017 05 41 381 118 315 38 69 88
June 2,358 015 05 64 256 56 3% 22 78 94
July 1,734 015 05 84 211 25 196 21 88 89
XXXIX  January 4,306 0.51 119 180 46 7
0.29 M.G.D. February 5262 045 19 86 172 47 220 59 72 73
Bio-filter ~ March 4482 048 17 108 175 42 207 90 76 52
April 4480 044 20 99 160 45 208 108 72 47
May 6,100 044 20 72 205 46 243 90 76 62
June 6,600 0.46 19 70 217 46 260 98 79 62
July 053 15 213 55 19 86 74 56

per cent of the B.O.D. removal is accomplished in the first stage with
the remaining 15 per cent in the second stage. According to the design
units setup by the OCE, both plants contain the same acre feet of stone.
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Table VI.— operating Results— Two Stage High Capacity Filters

o TonTHs AR AL BED. 96 Reduction
o BT

oW 1t Effly- .
ke <k Raw Efflt- Raw Elft- BOD 3P
XII Previous

2.24 M.G.D. Average 26,348 193 138 153 68 211 28 227 27 8 89
32,000 March 26892 150 203 174 5 211 31 212 31 8 89
Bio-filter April 31330 165 176 167 53 212 31 294 33 8 89
May 31,058 176 161 179 57 224 28 272 30 88 89

June 32,752 198 124 172 61 187 23 250 22 88 91

July 32541 191 135 075 55 214 30 262 25 86 9D

XXI Previous

2.0 M.G.D. Average 4,995 113 175 175 187 110 16 66 12

28,600 March 9877 149 133 133 151 177 22 77 16

Bio-filter April 12620 158 127 127 125 263 31 84 14
May 11562 133 152 152 115 234 21 97 12 91 88

June 11562 097 21 21 84 276 18 84 12

5

8

July 10898 103 19 19 94 14 11 86 9% A
August 10,058 0.94 21 21 93 218 22 98 90 9

XVI Previous
1.05 M.G.D. Average 8975 75 111 194 8 242 35 281 36 86 87
15,000 March 11,728 .68 87 238 58 331 59 514 85 82 83
Bio-filter April 12452 .69 86 222 55 283 48 422 78 83 82
August 10685 069 070 096 62 306 40 411 24 8 %

XIX Previous
1.26 M.G.D. Average 16,765 141 124 111 77 285 73 181 4 B79
18,000 March 23827 163 102 9% 68 284 84 180 56 70 69
Biofilter April 23146 145 112 117 63 330 70 246 43 9 8
May 22464 150 101 82 67 320 84 240 35 74 86
June 22846 1528 133 98 67 343 73 233 38 N %
July 24,305 1614 173 66 378 96 218 34 B8

XV Previous
1.26 M.G.D. Average 24514 109 510 534 45 297 30 284 21
18,000 March 28372 131 428 428 46 296 52 270 58
Bio-filter April 29500 116 4.85 4.85 39 360 40 281 54
May 31,785 122 460 460 38 363 45 262 54 8 79
June 30,940 1.215 5.36 3.88 39 388 45 261 44
45

July 29429 1238 542 340 42 330 52 232 8 80
IX Previous

0.84 M.G.D. Average 7,237 756 .46 .38 108 194 26 87
12,000 March 9090 8% .76 .67 99 155 9 175 15 % 9
Bio-filter Avpril 8,747 1.09 78 5 1% 171 8 198 12 95 9%
May 7477 113 J5 50 151 156 12 138 15 92 89

June 1.07 79 59 158 11 155 16 983 P

July 1.05 81 61 166 8 186 12 95 94

XXXX April 060 jL4 31 132 19 223 30 85 %
0.43 M.G.D. May 7173 066 13 29 92 118 19 242 13 83 95
Bio-filter June 7682 >74 12 27 9% 106 14 247 25 8 90

July 10015 077 11 27 77 @2 11 214 24 g8 9



Vol. 14, No. 6

ARMY SEWAGE TREATMENT PLANTS

Table VII— Operating Results— Activated Sludge Plants

%pqtributory

\Y Previous

196 M.G.D. Average 20,088
28,000 March 15,832
Mechanical  April 27,313
May 28,227

July 22,851

August 20,445

XXIV Previous
42 M.G.D. Average 42,396
Diffused Air March 38,972
Avpril 46,259
May
June
July
August

X1 Previous
0.70 M.G.D. Average 10,220
10,000 March 17,000
Diffused Air April 18,000

XXV January 1111

Mech. Aerator February 2,091
March 2,491
April 2,710
May 1,892
June 1,496
July 1,517

August 1,737

4.87
5.79
4.45
2.68
294
3.20
2.94

371
282
381
354
299
298

179
298
424
277
281
328
350

252
321
379

137
150
132
175
166
226
235
201

BERERERS

295
201
262
243
202
223

208
255
464
321
173
359
A1

268
342
246

172
189
131
17
165
202
189
304

IR

HAEBEwRRo

Reduction 'g
s
a . St
S 2 9S
89 8 427
9% 9A 473
81 71 568
64 56 236
82 717 487
81 77 338
87 83 1,209
93 93
93 94 1175
9 97.8 1,367
89 79 1,588
93 95 1,362
9 95 1,309
83 77 761
84 84 1304
79 69 779
85 92 430
89 8 516
89 91 384
93 9% 510
935 93 491
9% 9 760
9 77 320
93 82 301

476
523
487
338
336
194

578
476
315

1,080

826
1,026
1,035
1,436

649
1,661
1,392

1249

CFE Air/Gallon
0,
ﬁ)%umed

22
35

To save critical materials, it is possible that the Army can eliminate
two-stage plants and have the single-stage plant designed for dual re-
circulation as in Post X1V of Table V, discussed in detail in the July

paper, This Journal.

All types of high capacity filters have shown filter fly breeding, and

flooding and chlorination

is being practiced extensively for control.

Another disappointing feature of the high capacity filter is the dis-

colored effluent.

It is usually found with a reddish brown tinge.

Un-

fortunately riparian owners are more impressed by a turbid effluent

than they are with the analytical data.

Figure 18 has been constructed from data in an exceptionally com-
prehensive report by Mr. J. T. Frank covering a 6-month operating pe-
riod from Post XV Il where the original two-stage biofilter plant has
been supplemented by a standard-rate filter.

For some time the OCE
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Fig. 16.

has desired data to show the magnitude of B.O.D. in the suspended and
dissolved organic material of the effluents from the several steps in
treatment plants. This is the first we have seen from an Army Post.
About twice as much suspended solids B.O.D. is removed in the rough-
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Two Stage B/of/ltefs

Fig. 17.

Fig. 18.
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ing stage as in the final stage, whereas the reverse is true of the dis-
solved solids B.O.D.

One of the difficulties in establishing design units for high capacity
filters is that, because of the recirculation of the effluents, it is hard to
predict the pounds of suspended solids and B.O.D. loading on the filters.
Also in actual operation considerable testing and computation are re-
quired to obtain loadings. The mechanism of the treatment process in
essentially non-nitrifying high capacity filters is intriguing and it was
thought that complete analyses might give a clearer concept of the
function of this filter, considering environmental factors only. Table
V Il shows an analysis of treatment results at Post XXVI from a
single-stage filter, not designed according to any one patented process.
Unfortunately the filter drains are always submerged. Composite sam-
ples were analyzed every third day for three months. March, 1932,
data are shown with January and February averages in Table VIII.
The suspended solids and B.O.D. removed from the final tank and re-
turned, are calculated. AIl other data are based on observed values.
Recirculation is continuous from the bottom of the center of the final
settling tank to the primary tank inlet. All solids except those in the
effluent are returned. Analyses were not made on the recirculated flow,
the assumption being that the total loading returned to the primary
was the same as the removal in the final tank.

Using March averages and establishing a B.O.D. balance (see Fig.
19), the filter removed 1592— 1046 or 546 pounds B.O.D. This is only
34.3 per cent. A study of daily results shows that the removal is as low
as 17 per cent and occasionally may be as high as 45 per cent. The large
reduction occurs in the settling in the final tank, which is evidenced in
the March average by 1,046— 239 or 807 pounds B.O.D. or 77.0 per cent
removal. This resultis unusually significant because it permits a review
of the concept of the behavior of a high capacity filter. The filter ap-
pears to perform two functions. One is that which causes an oxidation
phenomenon and the other can be likened to the work of a conditioner
or colloider similar to the performance of an activated sludge unit. We
would not compute an activated sludge unit efficiency by measuring the
B.O.D. of the mixed liquor at the outlet end of the aeration tank, but
rather at the outlet end of the final settling tank. However, for many
years standard rate filters, which may possess both functions and oth-
ers, were perm itted to be installed in this country without final settling
tanks. It took many years of poor control of stream pollution to cause
the installation of final tanks and later the idea of returning effluent
from the final settling tank in the case of the high capacity filter.

A study of these data by specific days will show that almost always
greater amounts of suspended solids leave the filter than are found in
the influent to the filter. The monthly average always shows this fact.
W ith few exceptions even when the increase in suspended m atter is of
considerable magnitude, the overall reduction in B.O.D. in the filter still
compares favorably with the monthly average removal B.O.D. reduc-
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Table VIII.- High Capacity Filter Sewage Treatment Plant, Post X X V |
Biochemical Oxygen Demand Analysis
5 Day Biochemical Oxygen Demand
A ir. %aé ' Raw Settled Filtered Final
ote (A R SR O, |
S o 3 = =
i ; 58 g 3 g ¢
Mar. 3 0.664 0.858 1522 9582 310 1,710 0.178 138 1,750 139 1760 35 193
6 0807 0.897 1704 9571 228 1530 0.160 103 1460 99 1400 67 450
9 0.743 0.887 1.630 9551 244 1510 0158 135 1830 78 1,060 54 334
12 0665 0877 1542 8466 340 1880 0222 133 1,700 124 1590 51 282
15 0589 0916 1505 8615 286 1400 0163 8L 1,010 38 475 20 98
18 0.797 0897 1694 9862 294 1960 0.197 125 1760 55 775 26 172
21 0715 0.858 1575 10,128 165 980 0.097 71 930 38 497 30 178
24 0702 0.858 1560 9974 238 1385 0.138 124 1610 66 855 40 233
27 0665 0877 1542 8728 281 1550 0.178 112 1440 45 580 28 155
30 0706 0916 1.622 9,000 252 1480 0.165 180 2430 112 1510 51 299
Average 0.705 0.884 1589 9347 264 1539 0165 120 1592 79 1046 40 239
Jan. Ave. 0.640 0844 1484 6,922 270 1439 0206 138 1,697 109 1336 46 252
Feb. Ave. 0.688 0.895 1583 8909 304 1,730 0.193 151 1,99 101 1,322 48 258
Suspended Solids Analysis
Suspended Solids
Date Raw Settled Filtered Final
PPM s LUWs Cp PPM Lhs PPM Lbs PPM LUs
Mar. 3 420 2310 0241 142 1,800 121 1,530 56 310
6 345 2310 0241 129 1830 200 2,830 33 220
9 450 2,780 0.291 140 1900 220 2980 40 247
12 280 1550 0.183 120 1540 300 33850 46 254
15 370 1,810 0210 132 1650 286 3,580 41 200
18 395 2610 0265 140 1970 302 4,260 40 265
21 410 2400 0.240 138 1810 200 2,620 48 286
24 380 2220 0.222 140 1810 289 3,750 42 245
27 400 2200 0.252 128 1640 200 2,570 30 166
30 390 2290 0255 132 1,780 275 37720 38 223
Average 384 2,248 0.240 134 1773 239 3169 41 242
Jan. Ave. 322 1713 0245 172 2134 226 2791 44 238
Feb. Ave. 316 1,792 0202 128 1,687 175 2,306 51 295

tion. Aerobic digestion of solid matter must be taking place on the
rocks of the filter.

W ith this type of flow diagram, using recirculation of all final settled
sludge, it appears that the correct design and operation of settling tanks
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Fig. 19.

is vital because of the required quick and adequate removal of fresh
filter solids.

Originally this plant was operated by discharge of most of the re-
circulated flow from the bottom of the final tank to the inlet of the filter
rather than the inlet to the primary tank. This was believed necessary
to maintain the normal detention period in the primary tank of about 3
hours in accord with the original OQMG- design requirements.

The full-scale experiment was carried out by Lt. Herbert B. Foster
of the Sanitary Corps, formerly of the California State Board of
Health, who not only made the tests but trained inexperienced plant
operators as well.

The final clarifier capacity at this plant is 2.5 hours detention for
average raw sewage flow with a 735 gallon per square foot per day over-
flow rate. Normal design practice with effluent return from the laun-
der, all in accord with the OCE Design Manual and recommendations
of companies holding proprietary processes required the same 2.5 hr.
detention period based upon the total flow including recirculation.
W ith recirculation taken from the bottom of the tank the present deten-
tion period is about one hour and appears to be satisfactory. This is
particularly interesting because of the short primary detention period
of 1.3 hours now available. At the time the senior author visited the
plant in May, there was evidence of very slight ponding on the filter in
a few spots which was being observed closely by Lt. Foster. Subse-
quent reports have shown no ponding difficulties and treatment results
show about 85 per cent B.O.D. overall removal. The rate of application
on the filter averages 29 m.g.a.d.

If the return were designed to be collected from the effluent launder
the overflow rate would be 1.650 gal. per sq. ft. per day. The post had
requested through channels, funds for installation of a new circular
launder near the center of the tank. It is believed such an installation
would be detrimental to plant operation. Indications are that the re-
turn of fresh filter solids to the primary tank is beneficial to the removal
of organic material by coagulation and direct adsorption of colloidal
m aterial on the filter solids, similar to behavior of well conditioned
return activated sludge.
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Contact Aeration (Hays P rocess)

Tables IX to X 11l show all the operating results we have on five
plants of the Hays type. No other data are available. The data on
Posts XLII and XLIIl were transmitted by Dr. G. W. Cox and V. M.
Ehlers of the Texas State Board of Health and tests were conducted
in their laboratory trailer stationed at the plants. AIll other data are
from sanitary and associate sanitary engineers of the W ar Department.
Samples were 24-hour composites. In the case of Post XLI, the largest
plant in operation, all test data are based on daily analyses.

In Post XXX the plant started operation in December, 1941, and the
overload during the first three months was higher than that shown in
Table IX. The contact period in the aeration stages is much lower
than in the other plants. In all these plants the detention period is very
low compared to activated sludge requirements but high compared
with the contact time in high capacity filters. The original design basis
was about 0.64 Ib. B.O.D. per 100 sq. ft. of plate area (Table X). Plant
XXX is overloaded about 72 per cent. This is due in part to limed
digester supernatant from an unheated digester still in the acid stage.
In June, the supernatant was by-passed and the B.O.D. overload was
14 per cent and on a population basis 6 per cent. Plans are under way
to extend the plant, because a high degree of treatment is required.
No dissolved oxygen has ever been maintained in the first-stage aera-
tion, even with air supply well above 1.5 cu. ft. per gallon.

Post X LII has 0.52 Ib. B.O.D. loading per 100 sq. ft., which is below
the design unit by about 20 per cent but this is more or less in line with
existing and design populations. The flow is 75 per cent over the de-
sign rate. It appears that if the organic load is not too high, the high
flow rates are successfully treated. The detention periods in the set-
tling tanks are less than in any of the other plants, in no case above 1.77
hours. The good results indicate that with this process perhaps shorter
settling periods are desirable. The 0.67 cu. ft. of air per gallon is the
lowest used in any plant but the .004 cu. ft. per square foot of plate
area per minute is approximately the value reported in the other plants,
and appears to be about the correct value that should be used to obtain
the desired scrubbing action on the plates. It is regretted no dissolved
oxygen data are available. The test data for primary removal includes
return secondary sludge, supernatant, grease and scum from the pri-
mary tank which is all returned to the wet well. The high primary
B.O.D. removal indicated is believed due to the failure to provide for
disposal of skimmings which accumulate as they are continually
recirculated.

In Post X LIII the plant is overloaded in population by 15 per cent
and return supernatant is treated with lime. B.O.D. overload is 23 per
cent. The air supply of 2.2 cu. ft. per gallon is higher than that used
in Post XXX, but the overall suspended solids and B.O.D. removal is
comparable.

At Post XLV, the plant is just starting operation. During the tests
it was underloaded. At the 6,000 population figure the plant could not
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Table X1 —Hays Process, Post X L1, Design and Operating Conditions

%5{%” ﬁ 91642 92442 lf}tMZ
a &é&z oBn oo 080
Population (Contributory).......ccceeeveeene 35,000 26,000 26,000 28,000 20,000 20,600 20,000
Sewage Flows—M.G.D.
AVETAge...c.civiieeririeieiseeene . 180 150 140 100 100 110
Maximum... 350 330
Minimum 040 040
Settling Period—Hrs.
Primary....ccoceoevnennencecseneiee . 168 340 370 520 520 470
Intermediate . 107 120 120 1.70 230 320
Final. ..o . 154 220 230 320 320 290
Contact Period—Hrs.
1St STAQE.ceeverereeeee e 190 238 310 330 470 470 430
2nd STAQL..coerireeee e 140 137 230 250 350 350 320
Air Supply
Cu. Ft. per Gal.....coceevvirceicie, 1172 238 290 300 420 420 380
Cu. Ft. per Sqg. Ft. per Min............. 0.0036 .0055 .0055 .0053 .0053 .0053 .0053
Volume Supernatant, Gal. per Day........ 25,786 11,820 13,400 7,900 8,470

Surface Area of Plates: 1st Stage—312,000 Sg. Ft.; 2nd Stage—237,280 Sq. Ft.
Table XIl.—Hays Process, Post X L I, Suspended Solids Analyses

9142 91642 92442 101L

Period sin ofp o ofn o

Suspended Solids, P.P.M.

RaW SEWagE........ccovevrerrcirireccnee 219 237 275 258 316 261
Primary Clarifier Effluent...................... m 117 123 105 133 116
Intermediate Clarifier Effluent............... 67 91 93 73 81 59
Plant Effluent........ccccoooiiiiniininiee 53 72 68 19 57 8
Suspended Solids, Loading, Lbs.
REAW SEWAJE.......cvievevrreirieeeereees e 3280 2964 3210 2150 2635 2395
1st Stage Aeration 1660 1464 1432 875 1108 1065
2nd Stage Aeration..........ccocvvvveeininens 1000 1137 1085 609 675 541
Plant Effluent.........cccccovviinineicnien 790 900 793 158 475 73
Suspended Solids Removal, Per Cent
Primary Clarifiers...........ccocovvnnninene. 50 51 55 59 58 55
1st Stage Aeration............... 40 22 24 30 39* 49
2nd Stage Aeration 21 21 27 74 30* 87
Overall Removal........ccocoeeieriniienninn. 76 70 75 93 82 98

= Air Increased in 1st Stage, Decreased in 2nd Stage.

be successfully operated. The population is now 12,000 but no decision
has been arrived at as to alterations.

The operators at Post XLI were very conscientious in obtaining
the observed results and getting them to us week by week. The table is
arranged to show the improvement in operation and is the only good
study we have with complete daily control tests. Digester supernatant
is conditioned with lime but no laundry waste was treated during these
periods. Sludges from all settling tanks are discharged to condition-
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Table XIll.—Hays Process, Post X L1, B.O.D. Analyses
. 8042 9142 91642 92442 10142
Period s®o oFp :]Ezz B o 10942
B.O.D.—P.P.M.
RAW SEWAJE......cvirvereiiriiriierenieeeias 278 281 346 323 390 434
Primary Clarifier Effluent..................... 191 182 213 207 234 239
Intermediate Clarifier Effluent.............. 160 130 135 122 72 80
Plant Effluent..........ccccoovveiniininenns 101 65 58 25 31 22
B.O.D. Loading, Lbs.
RaW SEWAQE.......ccooereeireere e 4160 3440 4040 2690 3250 3980
1st Stage Aeration..........c.ccceevrneinnnnnnn 2840 2230 2490 1730 1950 2200
Per 100 Sg. Ft. Contact Surface. . . a1 110 0.80 0.55 0.62 0.70
2nd Stage Aeration..........ccecveenreirinenes 2390 1590 1580 1020 600 730
Per 100 Sg. Ft. Contact Surface. . . 101 67 0.66 0.43 0.25 0.31
Fiant Effluent..........cccoeeiinncinnnen 1480 794 680 210 260 200
B.O.D. Reduction, Per Cent
Primary Clarifier........c.ccovviveinnnnenn 32 35 38 36 40 45
1st Stage Aeration 16 29 37 41 69 67
2nd Stage Aeration..........cccccceveeereneennnn 38 50 57 80 57 72
Overall Removal.........ccccoveiiiniinenn 64 77 83 92 92 95
Dissolved Oxygen, P.P.M.
1st Stage Aeration........c.ccooeereveivnnnnnns 0.0 0.0 0.0 0.0 3.0* 3.2
2nd Stage Aeration.......coccceeererneinennnn 0.2 3.2 21 4.7 3.1* 3.2
Plant Effluent.........cccccoovieciincciinnenns 0.0 0.0 0.6 19 19 21
B.O.D.—Supernatant..........ccccceoeveovieinnne. 1800 1800 964

= Air Increased to 1st Stage, Decreased to 2nd Stage.

ing tanks and then directly to the digesters, rather than return to the
primary.

It was difficult to obtain D. 0. in the first-stage aeration until the
period starting September 24, when air was increased to the first stage
by decreasing the air in the second stage. The immediate increase in
removal of B.O.D. in the first-stage aeration is very pronounced, from
41 per cent to 69 per cent. The lower reduction in suspended solids
appeared to be due to the sloughing from the plates in the first stage
caused by the increased air. At first about 70,000 gallons per day of
sludge was pumped to the digesters but this has been reduced to about
8,000 gallons. The best method for routine operation has not been
found but pumping of sludge occurs at about 4-hour intervals. The red
colored organisms in the first stage have disappeared and the greenish-
brown mat is developing on the plates. The operators at this post are
well qualified and Howard M. Malloy, the Sanitary Engineer in charge,
has had five years of activated sludge experience at Ann Arbor,
Michigan.

Operating results transmitted October 23, 1942, orally by telephone
show that after discovery and repair of a large leak in one inverted
siphon on October 13, the average sewage flow into the plant increased
to 1.7 m.g.d. At the time of morning peak flows, the flow rate increases
from about 0.3 to 5.3 m.g.d. in 20 minutes. Upon collection of the total
flow, plant B.O.D. efficiency dropped to 80 per cent. On October 16,
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composite B.O.D. tests gave a removal of 91 per cent B.O.D. and 98
per cent suspended solids removal.

Treatment problems in general on the Hays type of plant show that
high grade men will be required.

Observations to date indicate that the smaller plants have good pos-
sibilities of producing results equal to high-grade intermediate type of
treatment. Based on observations without laboratory control, about
eleven of the smaller plants are not producing satisfactory results. It
is believed the disappointing results are due to one or all of the

following:

1. Unbalanced or poor design.
2. Mechanical difficulties.
3. Inexperience of the operators and lack of control equipment.

It is contemplated to correct the latter item by holding short courses on
Hays Process problems. Many of the operators have recently had
some schooling in basic laboratory procedures and general plant
operations.

It is hoped the larger plants will continue to show results expected
of the process and indications are that, barring periodic mechanical
failures, satisfactory results may materialize. It appears that more
air will be required by the process than originally planned, that the de-
signs can be improved and perhaps some mechanical features can be
eliminated. In the second largest Hays Process plant, Post XLI1, the
total design detention period is about 1014 hours whereas with one ex-
ception, the detention period of the Army activated sludge plants is
about 914 hours. Whether the original cost and cost of operation
justifies continued adoption of the process in lieu of others giving com-
parable results remains to be determined. It is impossible to obtain

cost figures for comparison at this time.

Summary

The results disclosed in this paper cover the variety of plants now
in operation by the Army under various climatic and seasonal condi-
tions, and it is believed they are representative as to what can be ex-
pected under Army conditions which are far from stable. Generally
speaking, the design and operation is in accord with the original plan
to provide sewage treatment for temporary populations. Due to con-
struction practices and requirements the major structures are in gen-
eral as well built as those of municipalities and with normal mainte-
nance and repair will provide consistent performance for the duration
of the emergency. |If a continuity of personnel can be maintained, we
are confident the operating results will improve. Ultimately it is ex-
pected that Army plant experience will prove of value to engineers for
the future design of municipal plants as well as providing a training
ground for plant operators.

Operating experience so far has not shown that it is desirable for
the Army to standardize on any one type of plant. We are recom-
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mending that future planning and construction of contact aeration
plants by the Army be deferred until successful operating methods can
be evolved with subsequent determination of correct design units.

Discussion

By Guy E. Griffin

Captain, Corps of Engineers; Chief, Sanitary Section, Beal Estate Repairs and
Utilities Division, First Service Command, S.0.S.

These remarks will be confined to the operation of Army sewage
treatment plants in New England. It might perhaps be said, somewhat
facetiously, that the two largest plants in New England do a perfect job
of sewage treatment and disposal in that there is no final measurable
effluent to any visible stream or body of water. This is due to the fact
that the final treatment units at each plant are filter beds of natural
sand deposits with no underdrains.

Mention has been made in the paper of the reduction of sewage flows
by the installation of flushometer valves to eliminate continuous flow
through perforated pipes to urinals. It was estimated that these con-
tinuous flow devices might account for a large percentage of the high
water consumptions. From July, 1941, to July, 1942, the water con-
sumption at one Post was reduced from 108 to 60 g.c.d. and at another
Post from 103 to 70 g.c.d. At the first Post the population increased
somewhat but at the second it decreased. It was during this period
that the flushometer installation program was largely completed al-
though other water conservation measures were being carried out.
Figure | indicates water consumption trends for two Posts and a con-
solidation for sixteen Posts.

At one plant the original construction provided an aerated grease
skimming tank. Table | gives a summary of quantities of material
skimmed from this tank from January through September 1942. These
figures are somewhat a measure of the effectiveness of the individual
grease trap replacement program which got "well under way at this plant
in May and during which month the quantity of skimmings removed at
the plant fell from 19.8 to 1.3 cu. ft./m.g. The personnel problem enters
strongly into the procedure of grease removal by traps in individual
mess halls. To be most effective the traps should be cleaned regularly
at fairly frequent intervals. In some cases this has not been done.
The necessity for better supervision of this work is indicated.

In spite of the sewerage system having been designed as a separate
system the amount of grit reaching one plant caused concern about the
possibility of undue wear on the pump impellers of a new pumping sta-
tion. The design and construction of a single channel grit chamber,
cut into the gravity line ahead of the pumping station, solved this
problem.

The paper has mentioned that all the plants in New England have
Imhoff tanks and that in the case of one plant the Imhoff tank effluent
apparently had an adverse effect on the single stage high capacity filter.
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Table | —Removal by Shimming Tank, Cu.Ft./M.G.
Post VII
Month Quantity Month Quantity
114 June 10
14.3 July 15
191 August 11
19.8 Sept. 16
13

Most of those Imlioff tanks were started in the winter and at the
plant referred to, seeding sludge had to be carted from a considerable
distance and so only a relatively small quantity was used. Larger
quantities of seeding sludge were added to the Imhoff tanks of all the
other plants except one where none was available. Lime was used in
an attempt to control the pH of the sludge at all the plants except one.

Even with liming, however, considerable difficulty has been experi-
enced with heavy scum accumulations in gas vents and some exchange
of liquor and solids through the slots. The escape of these solids and
liguor in the tank effluent has put an additional solids and B.O.D. load
on the single-stage high capacity filter at Post VIl making the actual
applied load at times considerably more than indicated by the strength
of the raw sewage.
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A decided improvement in the over-all efficiency of this plant was
accomplished in May, 1942, due in part to improved digestion in the
Imhoff tanks but largely to the installation of shallow baffles only a few
inches away from the effluent weirs. These baffles effectively hold back
the floating material. During May the over-all removals were 945
per cent for suspended solids and 90 per cent for B.O.D.

Filter flies have not been a serious problem about the high capacity
filters in New England. Many appear to breed, and reach the larva
stage before they are washed out but only a few have reached the adult
or flying stage.

Digested sludge has now been drawn from most of the Imhoff tanks.
The sludge in most cases has been below pH 7 but has been unusually
free from objectionable odors.

Possible reasons for low pH are:

a, Low alkalinity of raw sewage,
b, High grease content and, therefore, high in acid forming material.
Control with lime has to be continuous to maintain pH above 7.0.



STORM WATER OVERFLOWS *

By Robert B. Stegmaier, Jr.

Captain, Corps of Engineers, The Engineer School, Fort Belvoir, Virginia

I ntroduction

This article is a brief presentation and analysis of data obtained at
the discharge end of a combined sewer. |Its purpose is to aid in the
solution of the problem of how much storm runoff should be discharged
directly into the nearest watercourse. At present the trend in the
United States and Great Britain is to give full or partial treatment to
more of the overflow than has been the practice in the past.

P ast and P resent Practice

In England, the Ministry of Health “ Requirements” for storm water
overflows from combined sewers are based on dilution requirements.
These have remained practically unchanged since the Fifth Report of
the Royal Commission on Sewage Disposal “ Methods of Treating and
Disposing of Sewage—Report 1908.” Briefly, these requirements state
that three times the normal dry weather flow shall be given complete
treatment, and that stand-by or storm water tanks shall be provided
with a capacity of one-quarter of the mean daily dry weather flow. Due
to the replacement of pervious surfaces with impervious roads, walks,
and buildings, larger population centers, and industrial wastes, British
engineers have increased the amount of the storm water flow that is
given full and/or partial treatment.

In Germany, “ detention basins” similar to those in England have
been used since the late 1890’s, not at the treatment plants as in Eng-
land, but in or along the sewers in order to reduce the size of the sewers.
The basins decrease the peak flows so that more complete treatment can
be effected at the sewage plants.

American engineers usually provide some type of treatment for from
two to four times the dry weather flow, with recent installations tending
toward the higher ratios. Storm water tanks are in service at Colum-
bus, Ohio and North Toronto, Ontario, Canada. The multiple of dry
weather flow treated in North America is lower than that used in Eng-
land because of the higher water consumption, which produces a more
dilute sewage.

D rainage Area Characteristics

The drainage area (Fig. 1) selected for the study is one of a few
isolated districts of the City of Baltimore served by combined sewers.
These were built before annexation by the City. The main sewer serv-
ing the area drains 177.12 acres. When the area was developed very

* Abstracted from a dissertation submitted in partial fulfillment of the requirements for
the degree of Doctor of Engineering, The Johns Hopkins University, Baltimore, Maryland.
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Fig.
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little filling and grading was done except in the western portion along
Chelsea Terrace where the streets were cut through, leaving steep slopes
along the lot fronts. The high pointis at the northern end near Bonner
Road where the elevation is 420 feet. At the lower or southern end at
Clifton Avenue the ground elevation is 280 feet. The average slope be-
tween these points is 3.0 feet per 100 feet or 3.0 per cent. Near the rim
and within some of the drainage area the slopes are steeper, as the
grades of some of the sewers shown in Fig. 1 indicate.

Nearly all of the area was developed by the construction of private
detached dwellings. There are several four-story apartment houses
and a few blocks of row houses. Many of the older and larger homes
have been converted into apartments. Part of the western boundary
of the area and some scattered lots are still undeveloped. The alleys
shown in Fig. 1 are paved. Nearly every dwelling is accompanied by
a garage. Approximately thirty per cent of the drainage area is im-
pervious. The soil varies from a heavy red clay to a light gravelly loam.

Collection of Data

Measurements were made of the rainfall and runoff, and samples of
the flow were collected. The quantities of flow were determined by a
crude method but the results are satisfactory for a qualitative discus-
sion. Depths of flow at the exit of the two 48-in. cast-iron pipes were
recorded and from them the quantities of flow were calculated. The
calculation of the quantities of flow was complicated by the fact that the
48-in. pipes were only 24 ft. long and received the flow from a small still-
ing chamber after it had passed over a bluff in a 36-in. cast-iron pipe on
a 51.9 per cent slope. The measurement of flow was further compli-
cated by a 24-in. interceptor. The samples were collected by holding a
one-quart jar at the mid-depth of flow as close to the outlet as the dis-
charge would permit.

Solids Data

The average dry weather flow was 0.6 cu. ft. per second. Six sam-
ples had the following average composition: total solids 289 p.p.m .; loss
on ignition 204 p.p.m., or 71 per cent; and fixed solids 85 p.p.m., or 29
per cent. The total solids varied from 216 to 346 p.p.m. and the loss on
ignition from 68 to 76 per cent. Data were obtained during six storms,
with peak discharges ranging from 3.3 to 101.5 cu. ft. per second. The
discharges, results of analyses of the samples, and rainfall data for two
of the storms are given in Tables | and Il. These data, with the excep-
tion of the loss on ignition, are plotted in Figs. 2 and 3. The loss on
ignition, together with the discharge and fixed solids, is shown by Figs.
4 and 5. Care must be taken to note that the time and other scales are
not the same in all of the figures.

The rain on the afternoon of August 15tli was the smallest for which
samples were collected. This shower lasted five minutes and 0.07 in. of
rain fell. This was a rate of 0.84 in. per hour. The maximum rate of
flow, 3.3. cu. ft. per second, was 5.5 times the average dry weather flow.
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Table l.—pata for Storm of August 15, 1941  (Afternoon)
'|F: . o T & F ” Loss on Ignition
| o]l 1
WY W W e
136 0.3 500 616 299 317 515
139 10 1100 1334 562 772 57.9
140 33 1500 2509 1176 1333 531
143 25 950 1318 721 597 453
146 18 600 1073 598 475 44.3
149 10 475 816 467 349 42.8
155 0.7 350 586 392 194 331
200 0.3 275 396 292 104 26.3
Rainfall in Inches

1:25-1:30 0.07 inch

Last previous rainfall: 0.44 in. in 3 hours and 40 minutes on August 12, 1941; 0.15 in. of
total in 5 minutes.

Table Il.—Data for Storm of August 15, 1941  (Evening)
. o T & ” Loss on ignition
| I 1
WOE W W B e
6:29 0.3 200 375 207 168 44.8
6:423" 25 375 602 330 272 452
6:45 33 350 563 277 286 50.9
6:50 3.3 250 428 250 192 449
6:55 25 225 397 181 178 449
7:00 25 175 277 145 132 47.7
7:05 55 250 378 294 84 22.2
7:10 46.5 500 1084 962 122 11.3
7:15 84.5 700 1557 1374 183 11.8
7:20 215 550 868 780 83 101
7:25 14.0 425 601 520 81 135
7:35 55 275 329 251 78 23.7
7:45 25 200 221 168 53 24.0
8:00 0.7 200 161 108 53 32.9
8:15 18 150 157 100 57 36.3
8:30 0.7 150 146 84 62 425
8:45 0.3 150 128 67 61 477
Rainfall in Inches

6:25-6:30 0.02 7:00-7:05 0.14

6:30-6:35 0.02 7:05-7:10 0.11

6:35-6:40 0.01 7:10-7:15 0.01

6:40-6:45 0.01 7:15-7:20 0.03

6:45-6:50 0.01 7:20-7:25 0.01

6:50-6:55 0.02 7:25-8:15 0.10

6:55-7:00 0.04 (0.01 inch per 5 min.

from 7:25 to 8:15)
Total—0.52 in. in 1 hour and 55 minutes

Last previous rainfall: 0.07 in. in 5 minutes on the afternoon of August 15, 1941.
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The discharge during the runoff from this shower was the most polluted
collected during the period of the tests. Besides the large amounts of
volatile solids, the fact that the peak amounts of total, fixed, and volatile
solids occurred with the peak discharge should be noted. During peak
flow the amount of total solids was 8.7 times the average during dry-
weather flow. The fixed solids were 13.8 times greater and the volatile
solids 6.5 times greater than the dry-weather average. The last pre-
vious rain had occurred about two and one-half days earlier. During
the evening storm the maximum rate of flow, 84.5 cn. ft. per second, was
141 times the average dry-weather flow. At the maximum rate of dis-
charge the total solids were 5.4 and the fixed solids 16.2 times greater
than the dry-weather average.

The major difference in the data obtained during these two storms
occurred in the losses on ignition. For the evening storm, loss on ig-
nition decreased as the flow increased, indicating an early scouring ac-
tion. The loss on ignition decreased during the afternoon storm.
Similar data for the other storms varied too much to permit any defi-
nite conclusion. To show more clearly the relation between the dis-
charge and the solids, the data for the total and fixed solids were con-
verted to rates of dry solids discharged in pounds per minute. When
considered in these units the relation of the solids to the discharge was
so constant that the curves were nearly interchangeable. The data indi-
cate that the amount of solids carried by the flow was proportional to
the discharge and that the first flush through the sewer did not scour
out or reduce the solids during the peak flow. Examination of the total
and fixed solids data shows that in practically every case the maximum
difference in their values occurred during the peak discharge. That is,
the maximum amount of volatile solids, as well as fixed solids, is carried
by the flow during the peak discharge. Even on a unit basis the sewage
contained more solids during storms, but the rate of discharge of the
solids in pounds per minute dwarfs the average for dry-weather flow.

Filtration Residues

A visual record of the turbidities was made by filtering 25 ml. of
each sample. To provide a standard method that would make a com-
parison of the filter papers possible the following procedure was fol-
lowed : most of the 25 ml. sample was allowed to filter, then the heavier
solids were poured into the filter cup, the contents of the filter cup were
stirred by a stream of water, and the cup nearly filled; filtration fol-
lowed until the paper was damp. The solids on the filter papers were
not treated or fixed in any way but merely allowed to dry. By trial and
error a 25 ml. sample was found to provide the most satisfactory varia-
tion in the density of the solids on the filter papers. A photograph of
the mounted filter papers for the storm of the evening of August 15th,
labeled with the time each sample was collected, is shown in Fig. 6.
The shades and extent of the residues follow closely the values of the
turbidities and amounts of solids in the samples. The colors of the
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deposits on the filter discs which varied from a gray-green, sometimes

nearly black, to a red-brown, showed clearly the variation in their com-
position.
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Fig. 6—Filtration residues—storm of August 15, 1941 (evening).

H ydrology

Rainfall and runoff data for six storms are not sufficient for a hydro-
logie study of a drainage area. The runoff data for the six storms are
sufficient to show the consistent rapidity, regardless of previous rainfall,
with which the discharge reached its maximum during each storm. For
the six storms the peak rate of runoff at the entrance to the outfall just
below Clifton Avenue occurred about twelve to fifteen minutes after the
maximum rate of rainfall. Practically all of the surface runoff reached
the outfall thirty minutes after the rain had fallen. Such a rapid rate
of runoff resulted in flow hydrographs with sharp peaks and corre-
spondingly high rates of discharge. The hydrographs also show that
the inlet times varied from seven to ten minutes. The short inlet times
are not unusual but the concentration time of twelve to fifteen minutes
isunusual for a drainage area of 177 acres. The area was estimated to
be 30 per cent impervious and approximately 4,600 ft. long with an
average slope of 3.0 per cent.

A distribution graph was derived from the smallest storm of the
series. A table of the values is given in Table Ill and the graph itself
in Fig. 7. The short inlet and concentration times should be noted.
Using the hydrograph principle this distribution graph was applied to
the largest of the six storms. Its peak discharge was thirty times that
of the storm from which the distribution graph was derived, but the
time relationship of the several peaks of the actual hydrograph and the
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Table Il1l.—Distribution Graph of Runofffrom AUendale Street Sewer
jschar
nutes ( rgﬁp opq' I
Flveqﬁﬁﬂufergalagfnall) O;@ inuts E&%Z)

13 .

14 44

15 9.1

16 10.7

17 9.7

18 8.5

19 1.7

20 6.8

21 6.1

22 5.4

23 45

24 3.7

25 3.2

26 3.0

27 29

28 2.7

29 25

30 23

3l 21

32 18

33 16

K7 14
Total = 100.0

Time — Minutes

Fig. 7.
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synthetic hydrograph were in perfect agreement. A shift of the vol-
ume of flow in the synthetic liydrograph showed the necessity of using
variable runoff or infiltration coefficients to reproduce the hydrograph
exactly. More of the rainfall reached the outlet after short and intense
showers. Another factor to be considered is that the impervious por-
tions of the drainage area such as streets, walks, and roofs are re-
sponsible for the rapid rise in the actual liydrograph before the runoff
from the pervious parts of the area can contribute to the discharge.

Summary

The conclusions to be drawn are not entirely new and are based on
only a few storms from a single drainage area. They do represent a
type of data of which there is a scarcity in published literature. The
problem of the discharge of solids enters into every intercepting sewer
design. The most important conclusion is that the amounts of all types
of solids discharged are proportional to the discharge. In addition, the
short inlet and concentration times should be noted, together with the
necessity of using variable infiltration or runoff coefficients to reproduce
actual hydrographs.
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Sewage R esearch

PRELIMINARY OBSERVATIONS ON THE EFFECT OF
SEWAGE TREATMENT PROCESSES ON THE OVA
AND CYSTS OF INTESTINAL PARASITES

By Wittard H. W right, Eloise B. Cram, and M. 0. Nolan

Chief, Senior Zoologist,'and Associate Zoologist; Division of Zoology, National Institute
of Health, U. S. Public Health Service, Bethesda, Md.

Il order to obtain preliminary information which might he of
value in connection with the inauguration of a study of the effect of
various sewage treatment processes on ova and cysts of intestinal
parasites, early in the summer of 1941 one of us (W. H. W.) collected
26 samples of sewage sludge from treatment plants in sixteen munici-
palities and two national parks in California, and one national park
in Arizona. The plants were selected on the advice of Mr. C. G. Gil-
lespie, Chief, Bureau of Sanitary Engineering, California State De-
partment of Health, and Senior Sanitary Engineer H. B. Honrmon,
U. S. Public Health Service, San Francisco, California. The samples
were taken from various types of plants and at various stages during
the treatment process. Dried sludge from many of the plants was be-
ing supplied directly to farmers or was being disposed of to contractors
who in turn mixed it with other fertilizer materials and sold it without
further treatment. Later in the summer, through the courtesy of
Colonel W. A. Hardenbergh, Office of the Surgeon General, TJ. S. Army,
and Lieutenant Colonel M. J. Blew, Office of the Surgeon, Fourth Corps
Area, 75 samples of sludge were obtained from seventeen Army camps
in eight southern states, with the view that the generally heavier para-
site indices in this part of the country might be more conducive to
positive findings. We are greatly indebted to the above-named indi-
viduals and to sanitary officers at the various camps for their cordial
cooperation.

Method of Examining Sludge Samples

Usually a 10-gram sample of the material was taken for examina-
tion, although 5-gram samples or 20-gram samples were used if the
sludge was unusually dry or unusually wet. Alternate washing and
sedimentation by centrifugation was practiced until the supernatant
liguid was clear. Isolation of parasite ova and cysts was then accom-
plished by centrifugal flotation with zinc sulfate solution of specific
gravity 1.180 (1). Later a solution having a specific gravity of 1.250
was employed, since the higher specific gravity was more efficient for
the flotation of eggs of Ascaris lumbricoides (2). [Initially, material

found to contain protozoan cysts on microscopic examination was cul-
1-274
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tured on modified Locke egg medium,.as described by Reardon and
Rees (3). Later, in order to eliminate possible sources of error,
material from all samples was cultured regardless of the results of
the microscopic examination.

Helminthological Findings

In the material from Arizona and California, positive findings of
parasitic helminth ova were encountered in only one sample, that from
the final drying bed of a plant with Imliolf tank and trickling filter at
W hittier, California. In this instance, only one egg was found, this
being a tapeworm egg of the genus Hymenolepis.

Table |.— Army Camps From Which Samples of Sewage Sludge Were Obtained and
Results of Examinations for Parasitic Helminth Ova

Npg g N g
Alabama

Camp | i 3 0
Florida
Camp
Camp
Camp
Georgia
Camp
Camp
Camp
Louisiana
Camp
Camp
Camp
Camp
Camp
Mississippi
Camp | e 4
North Carolina
Camp | oo
Camp s S
South Carolina
Camp | .o 0
Tennessee
Camp | e 0

[e2}
(N6 Ne)

(=Nl

(o]
o (o) NaIENN N ]

FNQYEN

Totals ............... 27

As shown in Table I, 75 samples of sludge were examined from the
seventeen Army camps in eight southern states with positive findings
of parasitic helminth ova in 27, or 36 per cent, of the samples. The
species encountered in order of frequency were Ascaris lumbricoides,
Trichuris trichiura, and Hymenolepis Sp. As in some of the samples
from California, there were encountered nematode larvae and ova which
were indistinguishable from those of the human hookworm. However,
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in view of the source of the material and the fact that species of free-
living nematodes were found rather frequently, the identity of these
larvae and ova was open to question.

Eggs of Ascaris lumbricoides were recovered from sludge at all
stages of the treatment process. Special emphasis was put on exam-
ination of sludge from drying beds in camps from which samples taken
earlier in the course of the treatment process were found positive for
ova. As will be seen from Table Il, 12 of 17, or over two-thirds of the

Table Il.—origin of Samples and Findings of Helminth Ova in 75 Samples of Sewage
Sludge from Seventeen Army Camps in Eight Southern States

HaniTith Ova Encoiientered
Number Number
Source of S les ni?& mles -Taens,
e S Iﬂ-saré'rrr?ned e Ascaris  Ascarisand  Trichurs,
lumbricoides  Trichuris Hymenolepis
Raw Sewage........ccooeverenenininieen 2 1 1
Primary Settling Tank..........c.ccco..... 14 3 2 1
Secondary Settling Tank................... 9 1 1
Activated Sludge Return........c.......... 4 1 1
Primary Digester............... 7 3 2 1
Secondary Digester......ccevvirviennns 9 5 4 1
Digester (TJndesignated)................... 7 1 1
Drying Bed.....ccccoeiieennne 17 12 10 1 1
Tmhoff Tank 5 0
Wet Well Sump.....cccccevenee 1 0
TotalS. o 16 27 21 5 1

samples examined from the drying beds, were positive. Five of 9
samples from the secondary digesters also contained eggs of helminth
parasites.

Intensive study was made of eggs recovered from the various
samples in order to determine whether they had been damaged by the
treatment process or whether they still retained their viability. Hy-
menolepis eggs recovered from the drying bed in one case appeared
to be normal. Tricliuris eggs appeared normal after recovery from
primary and secondary settling tanks, primary and secondary digesters,
and the final drying bed; in one sample collected from the drying bed
four hours after deposition of the sludge thereon viability was demon-
strated by the development of an active embryo within the egg 22 days
after isolation from the sludge. Ascaris eggs were usually normal in
appearance but in some cases the outer shell appeared to be swollen
so that the mammillations were unusually large. In these cases, the
protoplasm was not of normal appearance. However, even when these
changes had taken place, the viability of the eggs was not destroyed.
Eggs of A. lumbricoides isolated from 10 samples (1 from activated
sludge, 1 from the primary and 2 from secondary digestion tanks, and
6 from drying beds) were cultured in a 1 percent solution of formalin
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and observed for a suitable period of time. From these cultures, active
embryos (Fig. 1) developed, which on removal from the shell were seen
to possess characteristics of fully-developed infective embryos. This
was true for ova recovered from sludge in the earlier stages of treat-
ment, in sludge samples at the time of removal of the sludge to the

Fig. 1— Ascaris lumbricoides ovum, with living embrKo, 42 days after recovery from
a primary digestion tank.

drying bed, and in that which had been on the drying bed for as long
as 62 days. Continued activity in the eggs for as long as 66 days after
embryo motion was first noted gave evidence that the vitality of the
embryos had not been impaired by the sewage treatment process.

Table Il summarizes the data concerning the positive findings of
helminth ova secured in various kinds of sludge samples from the dif-
ferent camps. There was no particular correlation between the type
of treatment process and positive or negative findings of parasite eggs
in the sludge samples. In some camps, summer maneuvers interfered
with the collection of samples and for this reason more samples were
obtained from some camps than from others. It is possible that dif-
ferences in results of examinations of material from various camps
were related, at least in part, to the origin of troops occupying the
camps with differences in the incidence of intestinal parasites. How-
ever, for military reasons, it was not considered feasible to inquire into
the matter.

P rotozoological Findings

Protozoan cysts were relatively common in the sludge samples from
California. In all but a few cases active amoebae were subsequently
found in cultures both at incubator temperature of 37° C. (98.6° F.)
and at room temperature.* Free-living amoebae in mounts stained
with iron haematoxylin were usually readily distinguishable from Enda-
moeba histolytica. However, in a sludge specimen collected from the
bottom of a final digestion tank in California, cysts resembling those
of E. histolytica were recovered. A good growth of the amoebae was

* The mean temperature recorded by the Weather Bureau in nearby Washington, D. C, for

this period was 82.6° F., the highest being 96° F., and the lowest 54° F. The temperature
range in the laboratory probably did not go quite so high or so low.
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Table Ill.—positive Findings of Helminth Ova in Various Types of Sewage Sludge in
Different Army Camps in the Southern States

o ENBIERE

. Hook-  Length of Tj
Name of Camp Origin of Sludge Sanple lgg_% THo  hy- O oantrymg é@
coides churis meno-

tri- lepis
chiura §)

Florida, Camp 11 ....... Raw Sewage X
Activated Sludge Return X
Digester X
Drying Bed X 2 samples; 13
and 62 days,
respectively
Georgia, Camp | ............. Secondary Digester X
Louisiana, Camp I I ....... Primary Settling Tank X
Drying Bed X X 4 days
Drying Bed X 6 weeks
Louisiana, Camp Il .... Primary Settling Tank X X ?
Primary Settling Tank X
Secondary Settling Tank X X N
Primary Digester X
Primary Digester X X
Secondary Digester X X
Drying Bed X 410 6 weeks
Louisiana, Camp V ......... Secondary Digester
(2 Samples) X (iia each
Drying Bed X 3 samples; 2, 21,
and 22 days,
respectively
Drying Bed X X X 4 hours
No. Carolina, Camp | .. . Secondary Digester X
No. Carolina, Camp Il .. Primary Digester X
Drying Bed X 3 sa,mples; 1
sample 55
days; others
unknown

obtained in cultures made in June * and held at incubator and at room
temperatures. The trophozoites appeared to reproduce in cultures as
readily at room temperature as at incubator temperature. Permanent
stained mounts which were studied later indicated that the trophozoites
from these cultures resembled morphologically those of . histolytica.
W e have been able to maintain cultures of E. histolytica at 86° F. over
a period of 34 days, and in the subcultures the trophozoites remained
active and slowly multiplied. However, at a temperature varying from

*During the period of culture, Weather Bureau records indicated variations in temperature
from 60° E. to 87° F. with a mean of 72° F. See previous footnote.
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72° to 78° F., activity was noted for only three days and by the sixth
day the trophozoites had died out in the cultures.

Active amoebae developed both at room temperature and at in-
cubator temperature in cultures made from the sludge samples from
the Army camps. Dimastigamoeba gruberi, Hartmanella hyalina and
Vahlkam pfia spp. were identified from the cultures in accordance with
the descriptions of Lackey (4), Wenyon (5), and Kudo (6). The first
named organism was seen both in the amoeboid and flagellate stages
in culture and on stained preparations. However, as in the sludge
sample from California, there was found an organism morphologically
resembling . histolytica. This form was present in cultures prepared
from sludge from a primary digestion tank at Camp Ill, Georgia, a sec-
ondary digestion tank at Camp I, Georgia, and an Imhoff tank at Camp
IV, Louisiana. Although present in cultures maintained both at room
temperature and at 37° C., it appeared more numerous in those at room
temperature.

Discussion

To our knowledge, no previous investigations have been carried out
in this country relative to the effect of sewage treatment processes on
ova and cysts of intestinal parasites. A search of the literature failed
to reveal information on this point and inquiry among leading sanitary
engineers resulted in negative replies. In view of the utilization of
sewage sludge as fertilizer in various parts of the United States and
the possible increased employment of this material as more nitrates
are required for explosives manufacture, it appeared worth while to
institute the preliminary investigations described in this paper. A fter
the examinations had begun, the results of investigations in Soviet
Russia by Vasilkova (7) and in Brazil by Amaral and Leal (8) came
to our attention. The findings of these investigators will be discussed
in detail in a later paper which will report results of studies carried
out in small-scale treatment plants. However, our preliminary ob-
servations are in agreement with those of the above-mentioned workers
and indicate that ova of parasitic helminths, particularly those of
Ascaris lumbricoides, may remain viable after passing through various
treatment stages of sedimentation, digestion, and drying.

The species of amoeba which we were unable to distinguish morpho-
logically from Endamoeba histolytica appears to answer the description
of a new form found in sewage waters in Russia and described by Cha-
laya (9) as Endamoeba moshkovskii. According to this author, quadri-
nuclear cysts of this species, not distinguishable from the cysts of e.
histolytica, were found frequently in the sewage waters of the Moscow
River. Chalaya was able to obtain good growth of the vegetative forms
in cultures maintained at 15° to 37° C. He considered the amoeba to
be a free-living form adapted to specific polysaprophytic conditions.
W hile we failed to isolate . histolytica from the sludge samples, there
is still the possibility that cysts of this species may occur in sewage
sludge and further work is being conducted on the problem.
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Summary

Preliminary observations on the effect of sewage treatment proc-
esses on the eggs and cysts of intestinal parasites were carried out
through the examination of 26 samples of sewage sludge from sixteen
municipalities and two national parks in California and one national
park in Arizona, as well as of 75 samples obtained from seventeen
Army camps in eight southern states. The material from the South-
west was negative for parasitic helminth ova with the exception of the
finding of an egg of Hymenolepis sp. in one of the samples. However,
eggs of parasitic helminths were isolated from 27, or slightly over one-
third, of the samples obtained from the Army camps. Eggs of Ascaris
lumbricoides were encountered most frequently but those of Trichuris
trichiura and Hymenolepis Sp. were also isolated. Ova were found in
samples obtained from all stages of treatment from raw sewage to the
final dried product. The viability of ova recovered during the various
stages was demonstrated. The evidence obtained indicated that the
use of sewage sludge as fertilizer may serve to disseminate ova of the
intestinal parasites named.

A species of amoeba morphologically similar to Endamoeba histo-
lytica, but having different cultural requirements, was found in sludge
from digestion tanks and an Imhoff tank. This species is closely re-
lated to Endamoeba moshkovskii described by Chalaya (9) in sewage
waters at Moscow. Failure to locate E. histolytica in the samples ex-
amined does not rule out the possibility of its occurrence in sludge and
the matter is receiving further attention from an experimental stand-

point.
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DISTILLERY WASTE TREATMENT
BY ELECTRODIALYSIS *

By Louis N. Bonacci and W illem Rudolfs

Assistant and Chief, Department Water and Sewage Research, New Brunswick, N. J.

During the last nine years extensive studies have been made on the
value of electrodialysis in sewage and waste treatment. It has been
found that suspended solids in sewage can be made more amenable to
coagulation by electrodialyzing the sewage in the cathode compartment
for 15 minutes, using sewage sludge in the anode compartment (4).
By this method equal coagulation was obtained on sewage with one-
third to one-half of the chemical ordinarily required when the sewage
was not electrodialyzed. Distillery slop does not contain large quan-
tities of suspended solids and is difficult to treat by chemical coagula-
tion. The object of the studies was to reduce the oxygen demand of
the wastes sufficiently to permit their introduction into a stream or
sewage treatment plant and to determine whether electrodialysis would
be effective at some stage of treatment.

The experimental work on distillery slop included three general
methods of treatment :

(a) Chemical coagulation.
(b) Chemical coagulation plus biological treatment.
(c) Electrodialysis with and without chemical or biological treatment.

This paper deals primarily with the studies under (c).

Material and Analytical Methods

The type of waste experimented with might be termed the de-
alcoholized wort from the manufacture of alcohol from crude molasses

by acid fermentation. Essentially, the waste consists of the residue
from the distillation of the fermented molasses. This spent residue,
“distillery slop” or “beer slop,” is discharged continuously during

the distillation process from the beer still at a temperature of 180° to
200° F.

Large samples of distillery waste were obtained from the Baltimore
and Newark distilleries of the U. S. Industrial Alcohol Company.
Analyses made on the materials are given in Table 1. The oxygen
consumed values of various fractions of the Newark wastes were as

follows:
Sample P_P.M.
Raw SIOP....coveveeiiiieeeeeeie 70,750
Fraction through filter paper.. 60,000
Fraction through Gooch filter. . 56,250
Fraction through Seitz filter.......cc.occoeiiiiiiiiiiiii e, 53,750

*Journal Paper, New Jersey Agricultural Experiment Station, Department Water and
Sewage Research.
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The main constituents of this type of waste are proteins, potash, phos-
phates and unfermentable sugars. The B.0.D. values (Table 1) indi-
cate very high contents of biologically oxidizable organic material, with
a very large part of the organic matter in dissolved form. The frac-
tion through the Seitz filter (soluble) constituted about 76 per cent of
the total oxygen consumed value of the slop.

Table 1. —Analyses of Distillery Wastes

Baltimore Newark
Total Solids, per cent.......c.coeeeer cieeeeeeens 7.58 9.17
Volatile Solids, per cent......c...occoes weveennnns 754 75.1
[ O T T 68,000 70,000
5-day B.O.D., p.p-Meccceeeeeeees woounnnn. 35,000 37,000
Acidity, M.E.Zliter........ccccoviiiiiiins s 138 120
Alkalinity, M.E./liter.................... oo 218 200
Total N (wet basis), p-p-m....... e 2,285 —
NH 3N (wetbasis), p-p-Mueeeeeies ceveenens 80 —
[0 ] PP 48 48

The barrels with distilling wastes were stored at 35-40° F. to pre-
vent further fermentation or souring. During the experimental work
the analyses most frequently made were those for oxygen consumed,
B.0.D., pH, and filtrability of sludge. The methods used were in ac-
cordance with the Standard Methods of the A. P. H. A. (5), except
that in the 0.C. determinations the strength of the KM n 0 4and oxalic
acid used was five times the strength specified in Standard Methods.
The B.0.D. samples were properly seeded with filtered sewage. A
comparison of the 5-day 20° C. B.0.D. and 0.C. values indicates that
the B.O.D. as determined was about 55 per cent of the 0.C. value. This
is probably due to the organic material not readily attacked by the
biological flora but rapidly oxidized by the acid KMnCfi solution.

The rate of filtrability was determined by adding to 100 c.c. of the
sludge 10 c.c. of tap water and Tfiltering through a Buchner funnel,
using Sergent No. 500 filter paper at a vacuum of 21 inches mercury.
The number of c.c.’s of liquid filtered per minute was recorded as well
as the point at which the filter cake cracked or a dry cake was obtained.
The per cent solids in the filter cake was determined.

General Procedure of E xperimentation

Early in our work itwas found that itwould be difficult to treat the
concentrated slop biologically and with chemicals. The time required
for biological treatment was excessive and the loadings relatively small.
The quantities of chemicals required were extremely large, causing dif-
ficulty in mixing and coagulation, and producing a very slowly settling
and compacting floe. For most of the work the slop was diluted to
10 per cent of its original concentration. Chemical treatment followed
closely lines of best practice for sewage treatment. For biological
treatment the activated sludge process was used.
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The experimental work has been divided into two general series of
tests: (1) Electrodialysis with tile membranes, and (2) electrodialysis
with asbestos membranes. The electrodialysis tests of Series | were
conducted with three-compartment cells as shown in Figs. 1 and 2.
The cells had slate bottoms and glass sides. The membranes, which
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Figs. 1 to 4~ Cells and arrangements used for electrodialysis.

were refractory tile (1% in. thick), were held in place by cement. The
capacity of the cell was roughly 9 liters, 3 liters for each compartment.
In this series of tests, the time of electrodialysis was varied. When
the electrodialysis treatment was used entirely for the purpose of
making the slop amenable to further treatment, either biologically or

chemically, or a combination of both,

limited to 2 to 2% hours.

the time for electrodialysis was
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The refractory tile membranes were structurally strong and gave
good results, but caused a power loss across the membranes equal to
approximately 80 per cent of the total power input to the cell. In this
series only Baltimore slop was used.

The tests in Series Il were run with a three-compartment cell using
woven asbestos cloth membranes of the same type as those used in
commercial chlorine cells. The cells were made from large composi-
tion battery boxes cut into three individual sections, as shown in Figs.
3 and 4. The membranes were placed between the sections, which
were held together by a clamping arrangement, using rubber gaskets
to make the assembly water tight. Electrodialysis was carried on
during long periods to produce complete flocculation without chemicals
and the yielding of a filtrable sludge with a Tfairly clear supernatant
liquor. The material treated was Baltimore and Newark slop. On
account of the higher content of total and soluble matter in the Newark
slop, slightly different methods were used with the same equipment.

All of the electrodialysis tests were run at relatively low voltages

(12 to 24 volts) and at currents up to 2 amperes. No effort was made
to operate at the most economical current density. Graphite electrodes
were used at the cathode. In most tests, the diluted slop was electro-

dialyzed in the cathode (center) compartments with tap water (with
or without chemical additions) in the anode (end) compartments, as
shown in Figs. 2 and 4.

In the biological tests the diluted slop was mixed with equal vol-
umes of thin returned activated sludge. The original sludge used was
collected from an activated sludge plant, but the material was unable
to produce purification of the distillery slop in a reasonable time. A
specific activated sludge was gradually builtup (ten days to two weeks),
capable of oxidizing the slop in reasonable periods of aeration.

The most important difficulties encountered with the activated
sludge were foaming and disintegration of floe. The foaming was pro-
nounced when aeration started, even with low air flow, but subsided
and gradually disappeared when the material became partly oxidized.
With long periods of aeration the floe began to break up and dispersed
in the liquor, interfering with rapid settling. The dispersed floe could

be coagulated and settled by addition of small dosages of alum or
ferric chloride.

Results, Series 1

Series 1 includes results obtained by electrodialysis of Baltimore
slop and various combinations of chemical treatment, biological treat-
ment and electrodialysis.

Aeration— Mixtures of diluted slop and activated sludge were
aerated for a number of hours and the effluent analyzed at intervals.
Results of a typical test (Fig. 5) show that the 0.C. value was reduced
from 6,800 to 1,450 p.p.m. in 8 hours, and to 812 p.p.m. in 22 hours.
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Accompanying the reduction in 0.C. the pH values changed from 4.8
to 7.2 after 8 hours and to 7.8 in 22 hours aeration.

Chemical Treatment Followed by Aeration— Addition of 480 p.p.m.
Fe (added as FeCl3) to diluted slop produced good flocculation and
fairly rapid settling. The 0.C. of the settled effluent was reduced from
6,800 p.p-m. to about 3,000, or 55 per cent. The settled sludge was
mixed with activated sludge and aerated for 23% hours. Samples taken
at intervals showed that the 0.C. values were reduced to 830 p.p.m. in
6 hours, after which the rate of reduction dropped off (Fig. 5). At

HOURS AERATION
Pig. 5.— Effect of aeration on chemically treated slop.

the end of the aeration period the 0.C. of the effluent amounted to 500
p.-p-m., or a 92.6 per cent reduction. Repeated experiments showed this
to be about the point where the material resisted further oxidation,
regardless of the type of treatment employed.

Dialysis— The object of the experiments was to obtain information
regarding the degree of oxidation or reduction which could be obtained
by electrodialysis of untreated diluted slop. The time of dialysis was,
in all cases, 2 to 2% hours with the following electrical conditions:
average voltage 16 to 17 volts, average current 0.46 to 0.50 ampere.
Results of two typical tests, one in which the slop was placed in the
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anode (center) compartment (Fig. 1), and the other in which the slop
was placed in the cathode (end) compartment (Fig. 2) are shown in
Table IlI. During the 214 hours dialysis very little reduction in 0.C.
occurred.

Table 11.—Effect of Dialysis

Before After
Test Location of Sop Red.

pH OC. pH OC.
Ppm Ppm Per CL

3a Anode 4.8 6,800 4.0 6,450 51
3b Cathode 4.8 6,800 6.6 6,500 4.4

Dialysis Followed by Aeration.— The object was to determine
whether dialysis treatment made the slop more amenable to further
treatment by aeration. After dialysis for 2 hours the slop was mixed
with activated sludge and aerated for a total period of 24 hours. The
results obtained showed reduction in 0.C. values about equal to those
obtained by aeration alone. It appeared that dialysis in either the
cathode or the anode compartment for short periods did not make the
slop materially better suited for biological treatment. The reduction
in 0.C. was rapid during the first 4 to 6 hours~ aeration. The pH
values of the material dialyzed in the cathode compartment were
raised to about 6.6, giving it a slight advantage over the slop dialyzed
in the anode compartment. This was indicated by the percentages
0.C. reduction after 4 hours’ aeration, which amounted to 75.5 and
71 per cent respectively. The advantage was limited to short time
aeration.

Chemical Treatment Followed by Dialysis.— The purpose of these
experiments was to determine whether removal of most of the sus-
pended matter by chemical treatment would make the liquor more
suitable for treatment by dialysis in either the anode or the cathode
compartment. The slop was treated with 460 p.p.m. Fe (as FeCls).
After flocculation and settling the liquor was dialyzed for 2 hours at
an average voltage of 22.9 and average current of 0.44 ampere. Re-
sults showed that practically no further reduction of 0.C. occurred
during dialyses.

Chemical Treatment Followed by Dialysis and Aeration.— Typical
results obtained by chemical treatment (460 p.p.m. Fe), dialysis (2
hours) and aeration are illustrated in Fig. 6. The pH of the slop
(4.8) was lowered to 3.4 after chemical treatment and to 3.1 after
dialysis in the anode compartment, whereas in the cathode compart-
ment the pH of the liquor increased again to 4.7. The indication that
consistently better results are obtained during aeration of liquor treated
in the cathode compartment may be due to the difference in acidity.
Biological action improved when the pH rose toward neutrality. How -
ever, even in the case of cathode treated material followed by aeration,
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the 0.C. reduction was not appreciably greater than that obtained
when chemical treatment was followed by aeration.

Dialysis Followed by Chemical Treatment and Aeration— Sewage
and wastes containing suspended materials are made more amenable
to coagulation after a short period of dialysis. Diluted slop was
dialyzed in the anode compartment against tap water in the cathode
compartments and other batches in the cathode compartment. The

HOURS AERATION
Fig. 6.— Effect of dialysis and aeration on effluent from chemically treated slop.

anodic and cathodic dialyzates were coagulated with FeCl3, settled,
and the liquors aerated after mixing -with activated sludge. Typical
results show that, after dialysis in the anode compartment, the 0.C.
reduction amounted to about 15 per cent, whereas the cathodic reduc-
tion was only a little over 6 per cent. After dialysis, the chemical re-
quirements were not materially lowered of either the cathodic or anodic
dialyzates. Aeration of the anodic supernatant liquor for 8 hours,
after chemical treatment, lowered the 0.C. value to an average of
1,020 p.p.m., whereas the cathodic liquor was reduced to an average
of 880 p.p-m. After 23 to 24 hours aeration the 0.C. was reduced to
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«470-635 p.p.m., indicating again that an organic material very re-
sistant to oxidation was present.

Coagulation, Aeration Followed by Chlorination and Electrolysis-—
Since a rather definite amount of resistant organic matter was left in
the effluent of the material treated by various combinations, it was
thought that chlorine discharged at the anode might result in the oxida-
tion of the residual organic matter. After chemical treatment, the
supernatant was treated for 8 hours by aeration and subsequent settling
of the sludge, and the effluent was placed in the anode (center) com-
partment of the cell with a NaCl solution (100 gr. NaCl/liter) in the
cathode compartments. The dialysis (chlorination) was carried out
at an average voltage of 14 volts and an average current of 0.6 ampere.
The results showed a total reduction of 0.C. after aeration to 755 p.p.m.
(88.8 per cent) with a further reduction to 590 p.p.m. The results sub-
stantiated previous work that chlorination was not very effective in
oxidizing the residual organic matter at laboratory temperatures and
during relatively short periods of contact.

Coagulation, Aeration, Dialysis and Secondary Coagulation.— These
tests were combinations of all of the methods used previously. The
diluted slop was coagulated with 460 p.p.m. Fe (as FeCl3), aerated for
8 hours, dialyzed in the anode compartment, and the dialyzate again
treated with FeCl13 (230 p.p.m. Fe). The results showed no appreciable
reduction in 0.C. after 8 hours aeration by dialysis or secondary chemi-
cal treatment. The 0.C. value of 725 after aeration was reduced only
to 665 p.p.m. by dialysis and secondary coagulation.

Comparison of Results

In order to determine the comparative value of the different meth-
ods employed in the treatment of distillery slop, the more pertinent
results are summarized in Table IlIl. For an evaluation of the effect
of dialysis alone or in conjunction with chemical and biological treat-
ment the results are of interest. "With chemicals alone the maximum
0.C. reduction that could be obtained amounted to about 55 per cent,
or somewhat higher than that obtained by complete physical removal
(Seitz filter) of suspended solids. This indicates that chemical treat-
ment is limited almost entirely to the material represented by the coarse
and colloidal substances (coagulation). In this respect, itis noted that
the molasses slop responded better to coagulation and more rapid set-
tling of sludge when diluted.

Treatment of the diluted waste by short-time electrodialvsis, using
tile membranes, had very little direct value as far as 0.C* reduction
was concerned. On account of the high power loss over these mem-
branes, little actual energy was free for transporting ions, with the
result that pH changes resulting from dialysis were not appreciable,
nor did it bring the slop to the pH range where it could be coagulated
with reduced chemical dosages. With sewage, dialysis for 15 minutes
in the cathode compartment was sufficient to effect a one-third to one-
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Table 111.—Summary of Results on Diluted Slop
(Dialysis With Tile Membranes, 2-2  Hours)

Red. Final
Orcer of Treatment %% Efﬁ; OoC. pH
Ppm %t
0 6,800 — 4.6
8 1450 786 72
2 812 81 78
Coagulation—ACE. SIUAQE.....ccoiiiiiiiiieiii e 8 600 910 54
235 500 925 5.6
0 6,450 51 4.0
0 6,500 4.4 6.6
8 1440 789 70
24 910 86.5 73
Dialysis (Cathode)—Act. SIUAJQE.......coviiiiiiiiiieeeeiiiiee e 8 1460 785 7.3
2 935 864 79
Coagulation—Dialysis (AN0dE).......ccceeeeeeieiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeees 0 3,000 558 31
Coagulation—Dialysis (Cathode).......c.coooeviiiiiiiiiiiiiiiee 0 3,030 555 4.7

Coagulation—Dialysis (Anode)—Act. Sludge.......cccoevevuiieiiieeiinnennn. 75 920 864 49
23 658 902 50
Coagulation—Dialysis (Cathode)—Act. Sludge.......ccccoiirireriiinnnnnes 75 650 905 5.7
235 470 930 6.0
Dialysis (Anode)— Coagulation—Act. SIUAGe........coveveereeereereeeeerenn, 8 1020 80 6.0
16 780 885 6.2

8 880 870 —
23 835 906 65
8 500 913 2.0
8
0

Coagulation—-Act. Sludge— Dialysis (Anode) 2nd Coagulation........ 665 902 29

3,060 550 35

half reduction in chemical demand. It appears that unless coagulation
of the slop is effected during dialysis, little direct 0.C. reduction can
be expected, because the amount of actual oxidation at the anode or
reduction at the cathode is not appreciable.

The combination of chemical coagulation followed by dialysis in
either the anode or the cathode compartment did not appear practicable.
Assuming that nearly all the colloidal matter is coagulated with rela-
tively large dosages of chemicals, further reduction in 0.C. by the sub-
sequent dialysis would have to result from oxidation or reduction of
the dissolved organic matter. This process is theoretically feasible,
but at best would be very protracted and require considerable energy
expenditure, as the oxidation would probably follow stoichiometric
relationships.

In treating the distillery waste by aerobic organisms effectively and
fairly rapidly, at least two major conditions must be provided: ()
dilution and (2) a balanced biological community. The Jlatter must
be developed either on filters or in activated sludge. Properly condi-
tioned activated sludge was capable of reducing the 0.C. of diluted
slop by about 78 per cent in 8 hours and 88 per cent in 22 hours. It
is conceivable that a much more rapid oxidation rate could be obtained
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during the first 8 hours if methods of concentration and return of an
active sludge were utilized.

Coagulation with 460 p.p.m. Fe followed by activated sludge gave
fairly good results, but continuous operation would require the raising
of the pH value after coagulation to prevent retardation of biological
activities by the accumulation of acids.

Dialysis for short periods followed by activated sludge did not pro-
duce an appreciable decrease of 0.C. over activated sludge alone, al-
though the effect of dialysis (especially in the cathode) was to raise
p H values. Increase of pH values may be accomplished by other means
than electrodialysis. Dialysis in the anode compartment caused a
lowering of pH values and no appreciable increase in 0.C., so that a
combination of anode dialysis and activated sludge would be detri-
mental to the biological process.

Secondary coagulation after activated sludge treatment accom-
plished only minor reduction of 0.C. This treatment might be bene-
ficial with thin and voluminous sludge or when the sludge settles poorly.
Such beneficial effects were found a number of times in our studies.

The best results were obtained with a combination of treatments,
consisting of coagulation followed by dialysis in the cathode and then
activated sludge. The lowered pH value caused by chemical treatment
was raised by cathodic dialysis, aiding biological treatment and result-
ing in over 90 per cent reduction in 0.C. after 7.5 hours” aeration.

It is well known that proteinaceous material, slaughterhouse and
meat packing plant wastes can be coagulated to a large extent by prop-
erly applied chlorination. Halverson, Cade and Fullen (2) report
B.0.D. removal of 85 per cent by super chlorination of proteinaceous
material, and Eldridge (1) was able to remove 90 per cent B.0O.D. of
packing plant waste by chlorination. In our studies itwas found that
after coagulation and oxidation, the evolution of nascent chlorine re-
sulting from electrolysis of a brine solution caused a further reduction
of the remaining 0.C. value of 22 per cent. The very high residual
chlorine apparently oxidized some of the soluble material left, but, as
might be expected, was ineffective to change the resistant carbonaceous
materials. The material was, however, thoroughly bleached and ap-
peared very stable, showing no growth or signs of fermentation after
standing for several months, although the 0.C. value was 590 p.p.m.

Besults, Series 11

(A) Baltimore Slop

Electrodialysis tests on Baltimore slop were made, using asbestos
membranes in three-compartment cells as shown in Figs. 3 and 4. EXx-
periments on the Newark slop were made with the arrangement shown
in Fig. 4. For convenience of presentation, the results obtained on
these two types of slop are kept separate. Whereas the previously
presented tests with tile membranes were run with dialysis periods
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of 2 to 2y2 hours, for those conducted with asbestos membranes the
dialysis period was frequently prolonged to 24 hours. Preliminary
results showed that no appreciable beneficial results could be obtained
by dialyzing the slop in the anode compartment, but when dialyzed in
the cathode compartment flocculation of the material began after 3 to
4 hours”dialysis. During dialysis, the average voltage was 16.8 volts
and the average current 0.66 ampere.

When the asbestos membranes were used for the first time, very
good flocculation occurred in 3 to 4 hours, but on subsequent tests
longer periods of dialysis were required to produce equivalent floccu-
lation. This difference was considered to he due either (a) to a solu-
tion of soluble salts with which the membrane was impregnated and
which salts aided coagulation, or (b) to a change in the nature of the
membrane on account of a thin film of material deposited upon it
Various treatments were given the membrane to remove deposited
film, including boiling water, washing with alcohol, hot air drying
(103° C.) and reversing of current. These treatments aided in re-
storing the membrane to its original condition. The results obtained
with cleaned membranes showed differences in time required to reduce
equal percentages of 0.C. during the first few hours, but were fairly
close after 8 hours~” dialysis, except in the case of membranes cleaned
with alcohol. Hot air drying was best. By adding various salts to
the anodic tap water in order to use the cations of these salts as floc-
culating agents, it was possible to produce results even better than
with new membranes.

Dialysis— Typical results obtained after 24 hours” dialysis with
asbestos membranes, treating the waste in the cathode compartment
with the arrangement as shown in Fig. 4, are summarized in Table 1V.

Table 1v —Dialyses With Asbestos Membranes

Dialyzate
Anodic Cathodic Sude
Begin End Begin End
PH .o 73 2.6 4.4 104
O.C.,pPP-M.ieiieiinnnns 0 1,300 5,000 810 8,950
Total Solids, per cent.. .039* 15 687 28.4 2.79
Ash, per cent.....c.coeevviiieeeeiiiiiiieeeees 23.8* 535 138 395 552

* After 1 hour.

The pH values of the waste in the cathode compartment rose rapidly
during the first hour of dialysis, while the 0.C. decreased. The various
changes which occurred during 24 hours “dialysis are graphically shown
in Fig. 7. The average voltage employed was 12.3 and average cur-
rent 1.73 amperes. Flocculation occurred after 4y2 hours~’ dialysis,
rapidly increasing during the next few hours. After 24-hour dialysis,
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the flocculated material was allowed to settle, the supernatant liquor
was clear but had a yellowish color.

Several features of the results are of interest. While the oxygen
consumed value of the waste decreased rapidly, the 0.C. of the tap
water increased, so that after 24 hours~’ dialysis it had an 0.C. value
higher than that of the treated waste. This increase in 0.C. was due
to the movement of dialyzable organic acids to the anode. The migra-
tion of the organic acids was apparently accompanied or followed by
movement of inorganic material. The color of the anodic dialyzate
changed from light brown after 1 to 2 hours~’ dialysis to dark brown,
and thus also indicated the movement.

The reduction in total solids in the cathode compartment was pri-
marily due to coagulation, but some 15 per cent could be accounted for
in the anodic dialyzate. Other work has shown that various inorganic
substances migrate through the membranes in a definite order. The
increase in ash content of the cathodic dialyzate indicates that removal
of organic material from the liquor was relatively greater than the re-
moval of inoiganic salts.

In connection with the movement of the various substances, there
was a noticeable migration of liquid from the anode to the cathode
compartment. This migration of liquor amounted to 23.5 per cent of
the original volume in the cathode. The migration was very slight
during the first few hours but the rate of migration increased with con-
tinued dialysis. From the anodic oxygen consumed curve in Fig. 7
it is clear that organic material gradually and persistently migrated
to the anode compartment, while liquid moved to the cathode compart-
ment. This phenomenon will be discussed elsewhere in connection with
sludge dewatering.

Dialysis with Aid of Salts— Experiments were made with addition
of various types of salts at different concentrations, in order to at-
tempt to reduce the time required for dialysis and to obtain lower O.C.
values. Some results obtained with different concentrations of MgS04
in the anode compartment are illustrated in Fig. 8. The upper curves
represent the changes in the cathodic dialyzate and the lower curves
refer to the 0.C. in the anodic dialyzate. 1t will be noted that more
rapid lowering of the 0.C. was obtained with MgSO04; however, addi-
tions of Mg S0 4in excess of 200 p_.p.m. showed no further improvement.
It is of interest to note that lower reduction of 0.C. after 24 hours”’
dialysis without MgS 04was accompanied by higher 0.C. values in the
anodic dialyzate as compared with the salt-treated water.

Other salts, such as MgC12,FeCl3and A12(S04)3were used and the
results showed that in most cases the 0.C. value of the treated slop
was almost identical for an equal number of hours of dialysis. For
example, with 8 hours~ dialysis, the 0.C. value of 4,975 p.p.m. for the
diluted slop was reduced to 1,170 without salt and to 985 p.p.m. with
FeCl3. After continued dialysis for 24 hours, the differences in 0.C.
values varied only slightly. The order of effectiveness of the salts was
FeClI3, MgCI2and alum, respectively. The 0.C. values in the anodic
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HOURS DIALYSIS
Fig. 7— Changes occurring during dialysis in the anode and cathode compartments.

dialyzate were lowest with the most effective salt and highest with the
least effective.

Filtrability of Sludge -~ The sludges obtained by dialysis treatment
could be readily dewatered without addition of chemicals. As ex-
amples, a few results with optimum quantities of salt are presented in
Table V. The time required to produce a dry cake and the number of
c.c. water removed show that better filtrability was obtained when 200
p.p.m. MgCl2was used in the anode compartment than when 100 p.p.m.
FeCl3or alum was used. The sludge obtained with 200 p.p.m. Mgso04
in the anode compartment showed almost as good filtrability as with
the same amount of MgCL.

Liquid Migration-— In the course of experimentation, itwas found
that liquid migration to the cathode was least when new asbestos
membranes were used. Upon subsequent use of these membranes
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Fig. 8~ Effect of MgS04 in anodic water on diluted slop with 4,975 p.p.m. O.C.

various quantities of liquid were transported, depending upon the age
of the membranes, the type of chemical used in the anodic compartment,
and the hours of dialysis. As examples, the percentage increase in
cathodic volume during dialysis of different batches are given in
Table VI. The highest percentage increase in cathodic volume oc-
curred with Mg S 04added to the anodic water, and the lowest was with
MgCl2. The use of new membranes resulted in 110 migration, but upon
continued use the liquid in the cathode compartment gained as much

as 16.7 per cent.
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Table v.—Sludge Filtrability After Dialysis

Chetrgiﬁnfgded %(I;pD Rry uireg C.F%.’s Liquid
None, New Membrane.......ccccocceeee oo, 3 100
MQCl», 200 P.P-M.ceeeiiiiiiiiiieiiiiis e, 3 100
FECL, 100 P.p.M.icciiiiiiiiiiiiiiiiis v 7 101
A12(SO043 100 PP-Miueiiiiiiiieiiiieeet e 7 98
MQ@S04 200 P.P-M..cceeiiiiiiiiiiiiiiiiiis e, 4 103

T abtf. IT.—Liquid Migration to Cathode During Dialysis

Chemical Added Membranes Per Cent Increase
to Anode Used in Cathode
[\ Fo ] o 1= TN 0
MgCb, 200 p.p-M.cceeeieieriiinnnnns 6.25
AlSOPa, 100 p.p-M..cceernnaennnnne 15.0
FeCI3 100 p.p-M..ceeeneiiieaennnnns 195
[\Y/Es IS101 A~ 0 0 o N N ¢ o FA Used 250
Reduced Time of Dialysis.— Calculation based upon a number of
results indicated that after dialysis of 3 to 4 hours no appreciable re-
duction in 0.C. of the liquids in the system occurred. Continued di-

alysis resulted in increased 0.C. values in the anode compartment;
therefore, the reductions in 0.C. of the cathodic liquor began to he
nearly balanced by the increase in 0.C. of the anodic water. This would
place the most effective time of dialysis, without chemicals in the anode
water, at 3 to 4 hours.

(B) Newark Slop

The Newark slop contained 9.17 per cent total solids as compared
with 7.28 per cent for the Baltimore material. About 76 per cent of
the 0.C. value was contained in the fraction that passed through the
Seitz filter.

Anodic and Cathodic Dialysis.— Dialysis with diluted slop (10 per
cent) in both the anode and cathode compartments were carried out
for periods of 8 hours. The center of the three-compartment cell was
used as cathode, while the end compartments were used as anodes. An
average of 11.1 volts and 1.45 amperes was used. At the end of 8
hours the anodic dialyzate was reduced from an original value of
7,000 p.p-m. to 6,100 p.p.m., or a reduction of 12.8 per cent. The anodic
dialyzate was not amenable to coagulation with the usual chemical
dosage. No floe was formed with FeCl3 or alum. The 0.C. value in
the cathodic dialyzate was reduced by 43.5 per cent. Only a small
amount of floe was formed during dialysis, the supernatant remaining
turbid. The sludge was not readily filtrable. Although the dialyzate
could be readily flocculated, the 0.C. value did not decrease more than
could be obtained by filtering.

Cathode Dialysis with Salt Solution in the Anode.- Preliminary
tests had shown that no appreciable flocculation could he obtained with
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8 hours dialysis without the addition of salts. The chemicals used in-
cluded MgCL, CaCl2,Ca(0OH)2,SnCL, ZrCL, Zr(S04)2and FeCL- Best
results were obtained with MgCL, CaCL and Ca(OH) 2,with dosages of
200, 500 and 500 p.p-m. respectively. The tetravalent salts were not
effective because they hydrated either immediately upon being dissolved
or a short time after dialysis commenced. A combination of FeCL and
CaCL was not so effective as CaCL alone. A summary of results ob-
tained with the best chemicals after 8 hours~dialysis is shown in Table
VII. The rate of 0.C. value reduction corresponded with the hours of

Table V Il —Effect of Various Chemicals to Anode Compartment
Cathode Aode
Cherrical Added Begin End Begin End

pH OC @M ©oCc p OoC pH  OC

4.8 7,000 104 2,990 5.0 0 25 960
4.8 7,000 11.0 2,800 — 0 19 1,005
4.8 7,000 11.2 3,225 9.2 0 23 780
4.8 7,000 104 2,660 71 0 2.7 910

dialysis, the greatest percentage reduction taking place during the first
two hours. After 8 hours the 0.C. reduction was very much alike for
all chemicals. In no case was the liquor entirely free from suspended
material, but it could be coagulated with FeCL in dosages as low as 50
p-p-m. Fe. In dialysis without chemicals in the anode the liquor could
not be easily coagulated. Sludge produced could be readily filtered
without addition of chemicals. With additions of Ca(OH)Z and CaCL
less and less chemical was required for coagulation with increasing
time of dialysis. For instance, at the end of 2 hours” dialysis no co-
agulation could be obtained with less than 400 p.p.m. Fe, leaving a
turbid liquor. After 4 hours’coagulation 100 p.p.m. Fe was required,
with a dense sludge formed and a clear effluent. Removal of turbidity
resulted in lowering of the 0.C. values, amounting to approximately an
additional 10 to 15 per cent.

Reducing Dilution and Anodic Water - Many experiments were
conducted to find methods whereby the amount of water used for dilu-
tion of the waste and for use of anodic liquor during dialysis could
be reduced. Various combinations were tried. A brief summary of
some of the results are shown in Table VIII. Operation with 500 p.p.m.
Ca(OH)2 in the anodic water produced a reduction in 0.C. of 26.4 per
cent, comparable to 25 to 27 per cent obtained consistently with other
chemicals. The use of unneutralized anodic dialvzate gave an O0.C.
reduction of 21.4 per cent, as compared with the neutralized dialvzate
of 27.4 per cent. The amount of lime required for neutralization was,
however, 875 p.p-m. The use of cathodic effluent appeared best, but fil-
trability of all sludges produced was fairly poor, requiring from 8 to
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Table V 111.—Effect of Liquids Used in Anode and Cathode Compartments on Oxygen
Consumed Reduction of Slop After 8 Hours Dialyses

Liquids Used Oxyoen Gorsured
j ion.
Anoce Cathoce sean, R
Tap Water + Ca(OH)2.......eeeeeenne Diluted Slop 14,000 264
Water +Ca(OH)2.cccciveveiiiinieeeeeee Diluted Slop + 14,650 214
Anodic Dialyzate
Water + Ca(OH)2.ccouceveveiiiiiieeeeeee Diluted Slop + Neu- 15,400 274
tralized Anodic
Dialyzate
Cathodic Effluent............................ Diluted Slop 14,000 34.6
Neutralized Cathodic Effluent......... Diluted Slop 14,000 335
Cathodic Effluent + Ca(OH)........... Diluted Slop 14,000 322
over 10 minutes to produce dry cakes. Some turbidity was left in the

liquor. It appears that the best method of operation would be to use
water for dilution of the slop in the cathode compartment, discharging
an equal volume of anodic dialyzate after each dialysis, using the ca-
thodic effluent for the anode compartment for the next run. This would
make possible a continuous process with constant charging and dis-
charging, without increasing the volume of waste to be treated or re-
quiring additional dilution water.

Effect of Temperature-— The distillery wastes studied are dis-
charged at a temperature of 180-200° F. It might be assumed that
higher, temperatures would increase the rate of dialysis. As an illus-
tration, results of two identical methods of treatment, except for tem-
perature differences, are shown in Fig. 9. The liquids represented by
Curve A were heated to 167-176° F. and those by Curve B were kept
at room temperature. Surprisingly, the rate of 0.C. reduction was
lower for the hot material, especially during the early stages of dialysis,
whereas the 0.C. of the anodic water increased at the elevated tempera-
ture during all stages of dialysis. It appears that no advantage is
gained by electrodialysis of hot liquids. In fact, on account of the in-
crease in conductivity in hot liquids, greater power consumption is
required.

Comparison of Results

The flocculation of the colloidal material of slop dialyzed in the
cathode compartment with tap water (with or without chemicals) in
the surrounding anode compartments, can be attributed to two factors:
(a) high concentration of OH 1ions (high pH) and (b) presence of ca-
tions. Tests showed that high pH values (10.5-11.5) alone were not
sufficient to cause coagulation, but addition of divalent cations brought
about immediate coagulation.

The fact that considerable migration of liquid took place to the
cathode during dialysis indicates that the membranes used were nega-
tive or were negatively charged. Asbestos membranes have been found
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Fig. 9.— Effect of temperature on dialysis of diluted slop.

to act as a negative membrane (3), with the result that it is more per-
meable to cations and allows migration of liquid to the cathode. Our
studies show very low rates of migration when the membranes were new
or at the beginning of dialysis, but increasing rates when dialysis con-
tinued. This can be accounted for by the increase of negative charge
on the membrane due to adsorption of a film of colloidal matter. In
addition, as dialysis continues, the current density increases, causing
a further increase in negative charge on the diaphragm.

When slop was dialyzecl in the anode compartments, a movement of
clialyzable organic acids to the anode took place. This material was
relatively high in oxygen demand. The presence or the retaining of
these organic acids may account for the impossibility of producing
coagulation or flocculation of the colloids in the slop. Even with pH
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values as low as 2.0, coagulation could not be induced. The addition of
high dosages of FeCl3 does not result in coagulation. The action of
these organic acids as “ peptizing agents” may be the cause of preven-
tion of coagulation.

It is of interest that the addition of MgCL, MgS04,CaCl2or Ca(OH)2
to the anode water gave better results as far as coagulation was con-
cerned than FeCl3. This may be accounted for by the fact that Mg and
Ca 1ions bringing about a higher pH when discharged in the cathode,
whereas the Fe 1ion does not. Also, since there is reduction at the
cathode, the ferric ion may be reduced to the ferrous ion, which has less
value as a coagulant.

When slop is dialyzed with the material in both anode and cathode
compartments, the anodic dialyzate is not readily coagulated, though
the cathodic material can be flocculated. This again indicates that the
presence of organic acids in the anodic material inhibits ready coagula-
tion, while the movement of the dialyzable organic acids from the ca-
thode makes the material amenable to coagulation. This same condi-
tion was noticed when anodic dialyzate was used for diluting the slop.
Additional amounts of organic acids were introduced in the cathode
slop, causing a longer dialysis period to transport these acids and re-
sulting in a lower overall reduction of 0.C. for the same time of dialysis.
Neutralization of the acids with lime reduced the time required. The
action of the lime may be twofold, namely, (l) increased number of bi-
valent cations available for coagulation and (2) stabilization of the or-
ganic compounds by hydrolysis.

Whereas with the Baltimore slop flocculation could be obtained with-
out addition of chemicals to the anode water, with the Newark slop
chemicals were required to obtain appreciable floccrdation in 8 hours,
indicating a higher content of acids and a lack of coagulating cations.
The results obtained appear to indicate that the Mg and Ca 1ions are
about equally effective for coagulation of the colloidal material. The
Mg salts were, however, more effective in producing a filtrable sludge.
Experiments with various types of lime on sewage coagulation and
sludge dewatering, to be published shortly, are of particular interest
in this respect.

The effect of dialysis on the amenability of the slop to coagulation
with relatively small quantities of FeCh, indicates that dialysis should
be continued only until sufficient organic acids have been removed from
the cathode.

General Discussion

The use of electrodialysis as a means of treating distillery waste
can be evaluated on the basis of (1) actual reduction in oxygen demand,
(2) ability to cause coagulation of colloidal matter, (3) making the sus-
pended solids amenable to chemical treatment, (4) producing a waste
more adaptable for biological treatment, (5) limitation of electrodialv-
sis, and (6) cost.
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Results with asbestos membranes indicate that reduction in 0.C. is

primarily due to coagulation of colloidal material, brought about by a
combination of high pH values and suitable coagulating cations. Ca-

is required to effect coagulation. Fur-

TIME OF DIALYSI S -HOURS

Pig. 10—Overall reduction of O.C. by dialysis of diluted slop.
ther reduction of 0.C. values of the slop are small, indicating that re-

duction of oxygen demand by oxidation or reduction is not appreciable.

This is clearly shown when the overall 0.C. reduction in the system is

plotted against time (Fig. 10). After maximum coagulation is accom-

plished, the curves flatten out.
The removal of dialyzable organic acids appears to he mainly instru-
mental inmaking the slop more amenable to coagulation with chemicals.
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The chemical dosage required decreases steadily, and after 4 hours only
20 per cent or less of the original chemicals are required. Exchange
and migration of inorganic salts also takes place. In other types of
wastes, inorganic salts may tend to hold colloidal material in suspen-
sion, consequently electrodialysis has practical importance for wastes
containing dyes, color or finely divided organic suspended material.
The limitations of electrodialysis alone for distillery waste are that
only colloidal material is removed and that it is only slightly effective
in the oxidation of soluble organic matter. The degree of 0.C. reduc-
tion can be anticipated by filtering the waste through a Seitz filter and
determining the oxygen demand of the filtrate. In addition, about V?,
to yt more of the total O0.C. is removed when cathodic dialyzate is used
for liquid in the anode compartment. This process can be considered a
two-stage treatment. The question arises as to which factors are re-
sponsible for the further 0.C. reduction. Possibilities are: oxidation
at the anode by nascent oxygen discharges, chlorination by nascent chlo-
rine (especially when salts such as CaCl2are used), and additional co-
agulation of colloidal matter due to lowering of pH values and migra-
tion of electrolytes. The last two factors seem possible from the be-
haviour of anodic material during dialysis, since there is a faint odor
of chlorine at the anode and the material is readily coagulated when the

pH drops. Oxidation is probably a minor factor.
From the foregoing considerations, it would appear that electro-
dialysis alone has a minor effect on the soluble organic material. How-

ever, the results indicate that dialysis followed by biological treatment
produces more rapid and higher total O0.C. reduction.

It is comparatively easy to reduce the 0.C. value of the slop to 500-
900 p.p-m. The material remaining resists markedly further oxidation.
In this respect, it is of interest that treated material having 500-900
p.p-m. 0.C. has a 5-day B.0.D. of only 200 to 395 p.p.m., or 40-44 per
cent. It is clear, therefore, that the actual degree of purification and
stabilization accomplished 1is higher than that recorded with other
processes.

An attempt was made to determine the type and character of the
organic material responsible for the residual chemical oxygen demand.
Analyses of Seitz filtered slop containing 0.31 per cent total solids and
59.1 per cent ash with 667 p.p.m. 0.C. and 254 B.0.D., indicated 22.1
p.p-m. total N and 1.6 p.p-m. NH i, with no undecomposed proteins, re-
ducing sugars or fats, and only traces of acetates, phosphates and chlo-
rides. The indications are that the substances are mainly carbonaceous
materials rather than nitrogenous in nature. The complexes are quite
stable, similar to soil leachings or swamp waters.

Another Tfactor of interest in connection with the biological treat-
ment used was the foam formation occurring during aeration. At the
beginning of aeration foaming was considerable, gradually decreasing.
In an effort to determine the main reasons for the foaming, surface ten-
sion measurements of the anodic and cathodic dialyzates were made
with diluted slop in the cathode. The results show a gradual reduction
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in surface tension of the anodic dialyzate as dialysis continued. The
movement of organic acids to the anode was probably responsible for
the decrease. The diluted slop in the cathodic compartment showed a
gradual rise during the first 5 hours, followed by a rapid decrease. The
decrease corresponded to the time when coagulation became effective.
It appears that the colloidal matter in the presence of high concentra-
tion of dissolved salts or organic acids stabilized the air bubbles by
coating. Further dialysis of the supernatant liquors of the anode and
cathode showed similar behavior for a shorter time, with a more rapid
rise and a greater drop in surface tension. It appears that some resi-
nous material may also play a role.

The electrical energy required for dialysis was calculated for a
number of tests. As an example, calculations 0ll the basis of concen-
trated slop with an 0.C. value of 50,000 p.p.m., electrodialyzecl for 4
hours and using an average voltage of 17 volts and an average current
of 0.82 amperes, the treatment of one gallon of slop by dialysis to reduce
the 0.C. by 55.4 per cent, required the expenditure of 1.06 KWH .

Conclusions

From the experimental laboratory work conducted and reported Oll
the treatment of distillery waste from molasses fermentation, the fol-
lowing tentative conclusions are drawn:

1. The waste cannot be effectively treated by electrodialysis or by
certain standard biological methods without dilution.

2. Electrodialysis alone results in an overall chemical oxygen de-
mand reduction of about 55 per cent.

3. Electrodialysis in the cathode compartment effects coagulation
of the colloidal material.

4. Electrodialysis does not reduce the 0.C. of the soluble organic
matter to an appreciable extent (7-10 per cent).

5. Electrodialysis in the cathode makes the slop more amenable to
chemical coagulation, resulting in considerable saving of chemical
required.

6. Addition of chemicals to the anode is effective in increasing the
rate of coagulation, yielding a clear supernatant.

7. Dialysis produces a cathodic sludge readily filtrable without the
aid of chemicals.

8. Electrodialysis followed by biological treatment resulted in a
total 0.C. reduction of the slop of 90 to 93 per cent after 8 hours~’
aeration.

9. After coagulation, little further reduction in 0.C. is obtained by
dialysis. It is not economical to continue dialysis treatment beyond
coagulation, which occurs between 4 and 6 hours dialysis with asbestos
membranes.

10. A stable residual soluble organic material remains after dialysis
and biological treatment. A part of this soluble material can be oxi-
dized chemically but not biologically even with prolonged treatment.



Vol. 14, No. 6 DISTILLERY WASTE TREATMENT BY ELECTRODIALYSIS 1303

The B.0.D. of this material is about 40-44 per cent of the chemical
oxygen demand.

11. Electrodialysis at higher temperatures produced poorer results
than at room temperatures on account of the increased conductivity of
the hotter material.

12. The ions causing dispersion of colloidal matter are removed to
yield a dialyzate readily coagulated by chemicals. Treatment of indus-
trial wastes by electrodialysis ismost effective when large quantities of
colloidal and small amounts of soluble organic materials are present.
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ANAEROBIC DIGESTION *

I. CORRECTION OF ERRORS DURING THE MEASUREMENT
AND ANALYSIS OF THE GAS

By J. R. Snell

Sanitary Engineer, 77. S. Engineers, B.  77. Div., Boston, Mass.

This article is designed to aid the anaerobic digestion experimenter
in attaining greater accuracy in his gas measurements and analyses and
to point out some helpful shoi’*cuts. Errors commonly made in the
measurement and analysis of gas are discussed and means of avoiding
them or correcting them are pointed out. For example, ordinary gas
analysis methods will indicate the presence of significant percentages of
nitrogen in a gas composed of pure methane and carbon dioxide. This
analytical error has contributed to the theory, now believed mistaken,
that appreciable amounts of nitrogen gas are liberated by the anaerobic
digestion of sewage sludge.

The data and conclusions presented here are the results of two and
one-half years of experimental work at the Harvard Graduate School
of Engineering. Much of the material is taken from parts of the au-
thor’ doctor’ thesis, entitled “ Anaerobic Digestion of Human EX-
creta, >written in December, 1938.

Gas Measurement

The proper design and assembly of a gas collecting and measuring
apparatus is a prerequisite to accurate results. A highly recommended
arrangement, the one used in most of the author’ experiments, Iis
sketched in Fig. 1. It consists of a four-liter Pyrex digestion bottle
equipped with a sampling tube and a tube by which the evolved gases
are brought over into a three-liter graduated cylinder to be collected
and measured. As evolved gases accumulate the salt solution (30 gms.
NaCl per 100 cc. solution) is forced out of the graduated cylinder into
the leveling flask. When the cylinder becomes almost full it is dis-
connected from the bottle and a part of its contents analyzed before it
is emptied and reconnected. While the cylinder is disconnected, gas
is prevented from escaping by a clamp, and a small rubber stopper pre-
vents air from mixing with the gases in the connecting tube. Careful
wiring of all connections is essential. It is also well to seal the rubber
stopper in the digestion bottle with hot paraffin after it has been wired
down .

Readings may be made at any desired interval at atmospheric pres-
sure by leveling the solution in the graduate and the flask. It is neces-
sary to correct these measurements for the vapor pressure of the salt

* This is the first of a series of papers based on two years of research at the Harvard

Graduate School of Engineering. The complete thesis of 220 pages was submitted for the
doctor’s degree in sanitary engineering, under the direction of Gordon M. Fair.
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solution and for variations in temperature and atmospheric pressure.
Corrections should also he made for the volume of gas in the digestion
bottle, since it is similarly affected. To correct any reading to the

standard conditions of dry gas at 760 mm . pressure and 0° C. tempera-
ture, the following formula may be employed:

p, _V p 273.1
V std. = (A + B) X n X 273.1 j t
A - (PI ~VR) - 273 1
760 273.1 + T ”
where
A = Volume of gas above the digesting material and in the connecting
tube.

B = Volume of gas measured in the graduated cylinder.

std. = Volume of dry gas at 760 mm. pressure and 0° C. temperature

actually produced.
T — Temperature of the measured gas in degrees Centigrade.
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V.P. = Vapor pressure of the salt solution at the temperature T.

P i= Atmospheric pressure when the graduated cylinder had no gas
in it

P, = Atmospheric pressure when the volume was measured.

Computations are reduced when the temperature is kept constant,
but even then correction to standard conditions isvery laborious. Fur-
ther complications are added when the volume of gas above the digest-
ing material, A, is varied during the experiment.

After a few months of experimental work, the author greatly re-
duced his computations by devising a special gas correction scale which
was used during each reading of the gas production. The construction
of this scale is shown in Fig. 2. By use of this correction scale the
original complex formula was reduced to the following simple form:

273 1
F Std-= B X 27JT+25 “ °'917 x =

As may be seen by inspection of the formula and Fig. 2, this scale
corrects the volume of wet gas at atmospheric pressure and room tem-
perature to an equivalent volume of dry gas at 760 mm. pressure and
25° C. temperature. This is accomplished by setting scale A at the
observed atmospheric pressure and scale B at the observed tempera-
ture, and then raising or lowering the leveling flask, bringing slide A
to the level of the solution in the flask and slide B to the level of the
solution in the graduated cylinder. A reading now made of the gas in
the graduated cylinder need only be multiplied hv 0.917 to yield the
volume under standard conditions.

The-correction for atmospheric pressure can be made very easily by
adding or subtracting a column of salt solution equivalent to the differ-
ence between the actual and standard atmospheric pressures. This
equivalence is derived from the ratio of the densities of mercury and
the salt solution, i.e., 13.6 to 1.19. To correct the actual temperature
to the chosen standard of 25° C., it is only necessary to find the equiva-
lent pressure change. The standard of 25° C. was chosen because ex-
cessive pressure would have been needed to correct the temperature to
0° C. by use of this scale, and most of the author’ experiments were

conducted in a room held at 25° C. Since vapor pressure varies with
the temperature, the correction for it can be combined with that for
temperature alone. Thus, with 760 mm. as the zero mark, X, the dis-

tance in cm. to any temperature mark on the correction scale, is given
by the following formula:

X - m ( 760 x (1 - - vpO -

IT all the experiments are to be performed at one temperature, as were
the author’, the scale need correct for pressure only, since the tem-
perature correction can be made by a single multiplication.
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An error that becomes especially significant during the slow prelimi-
nary gas evolution is caused by the absorption of the oxygen of the air

15C
7S0_
o ¥
=
17°
i R
i Slide A
vV £
7So0 A
/p”
1.0x13.6
/r
Atmospheric Pressure Correc-
tion.
20
A 7£|m0 y
zz
/ \ 1-0x13=G ,
YGn oy = 16%1°%18
170
[?60Ci- |7]~=1")iv.p X] co mm
Vapor Pressure and
Temperature correction.
2i°
=
«Slide B
T = temp. CC of gas \
in collector
T" = temp. °C that the Gl
gas has been cor-
rected to. (25°C)
V.P.t= vapor pressure
of salt solution
at temp. T.
P = actual atmospheric 271 790
pressure in mm. m/rr

Fig. 2— Gas correction scale.

originally present above the digesting sludge. The most conveniem
way of eliminating this error is to flush out the bottles with nitroger
gas at the beginning of the experiment. However, should this not be
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done, the volume of oxygen absorbed during any time interval can be
computed from the gas volumes and the percentages of oxygen at the
beginning and end of this interval.

Another error, also more significant during the slow evolution of
gas, is the absorption of C0 2by the salt solution in the graduated cylin-
der and its later liberation into the atmosphere from the leveling flask.
The size of this error can be calculated by running C 0 2determinations
on the salt solution in the graduate and the flask when the solution is
about half in each, and assuming that the C 0 21lost is equal to the differ-
ence between the concentrations times the volume of the solution. In
one of the slower experiments itwas calculated that about 12.5 per cent
of the C0 2produced was lost in this way. From a ratio of the solubili-
ties, the amount of CEL lost in this same way was calculated to be about
0.5 per cent of that present in the same experiment. Also 0.2 per cent
of the X 2and 0.1 per cent of the 0 2may have leaked into the cylinder
from the atmosphere in this experiment. All these values become
smaller as the rate of filling the graduate with gas increases, and, except
for the C0 2,no0 correction need be made.

In some studies it iswell to include the correction for the C02made
and held in the form of carbonates and bicarbonates. This can easily
be done by determining the bicarbonates in the digesting mixture at the
beginning and end of the experiment and converting the increase into
free CO 2.

Gas Analysis

In all ordinary sewage sludge digestion experiments it can be as-
sumed that the only gases present in appreciable quantities are CO 2,
02, CEL, H2,and X 2. Under this assumption the standard procedure
for gas analysis may be followed. In this procedure, the CO0 2is first
absorbed in 33 per cent K O H solution, after which the 0 2is removed by
bubbling the gas through alkaline pyrogallol. Xext all but about 9 c.c.
of the gas is discarded and the remainder is burned with about 100 c.c.
of air in a slow-combustion pipette. The contraction is noted after
burning and cooling, and again after a second absorption in the KO H
pipette. The contraction due to the second CO 2 absorption indicates
the amount of C H 4present, while twice this contraction subtracted from
that due to the combustion indicates the amount of H 2present. The
percentage of X 2 present is calculated by subtracting the sum of the
other gases from 100 per cent. By burning 40 c.c. of the gas in about
90 c.c. of 0 2, instead of 9 c.c. in 100 c.c of air, the probable error in the
determination of CH4and H 2can be reduced from about 2 per cent to
less than 0.5 per cent. This increased accuracy is essential to the de-
termination of the percentage of X 2gas, and is also needed in the deter-
mination of the H 2.

Obvious errors in this standard procedure are the incomplete ab-
sorption of the C0 2and 0 2and the incomplete burning of the CH 4. 1In-
complete absorption of C02and 02can easily be checked by measuring,
reabsorption, and remeasuring. To avoid incomplete combustion of
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the C H 4and Ho, one should make sure of an ample supply of 0 2,a bright
red filament, and a sufficient number of slow passages of the gas over
this filament. Also an error is sometimes made by not sufficiently
cooling the gas after burning. Another error may be caused by inade-
quate flushing of the connecting tube and the apparatus with the gas
to be analyzed.

In all gas analysis apparatus with manifolds certain appreciable and
unavoidable errors are made 1in the determination of the percentages
of N2,00,H o,and CH4. A means of calculating these manifold errors
and correcting them can easily he devised. Figure 3 shows a sketch of

Sample
100 ml. Manometer 33% KOH Alkaline Fractional Slow
Burette to Absorb Pyrogallol Combustion Combustion
co, to Absorb Pipette for Pipette for
*2 CH™ and Hg
Fig. 3.—Sketch of gas analysis apparatus showing manifold errors.
the manifold analyzer used by the author. It is the kind most com-
monly employed hv the anaerobic digestion research workers. The

sketch shows a connection for an air flush which was connected to the
compressed air line with a bleeder in the line to prevent excessive pres-
sure in the apparatus.

In order to make corrections, the volume of the whole manifold was
first found by filling itwith C 0 2and then absorbing this, measuring the
contraction. In the same way the volume between each pair of pipettes
was TFfound. The whole volume, V 1-6, was found to he 1.75 c.c., while
each small volume, V 1-2, V 2-3, etc., was 0.35 c.c.

In the regular procedure 100 c.c. of gas was taken into the burette
and the manifold was swept out with air (see Fig. 3). 1In absorbing
the C02and 0 2the air from the first three sections, F 1-4 = 1.05 c.c.,
ismixed with the sample, and 0.20 X 1-05 = 0.20 c.c of extra O 2 is ab-
sorbed in the 0 2pipette. The per cent of CO0 2is equal to the volume in
c.c. of the C 0 2absorbed, as no manifold correction need be made. The
correct per cent of oxygen may be expressed as follows:
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Per cent 02= c.c. 02 absorbed— (F 1-4)/5= c.c. 02 absorbed —
0.20 c.c. The volume of gas remaining” after the C02and 0 2have been
removed, Va, is reduced to Fa (about 40 c.c.) before it is burned. To
this is added a volume, Vc,of 02to burn it (total Va). The correction
in the percent of N, present can then be calculated in the following

manner:
Vb 4 X (F 1-4) 1 4 X (F 1-4)
N 2error = tt X X L V4 , or
va 5 Vb 0 x va
4 X 1.05 -
N 2error = -——-— 4 = 1.4 per cent to 0.9 per cent too high, or

Corrected per cent N 2= 100

/ 4 X (F1-4) \
— 1 percentC02+ percent02+ percentCH44 = = 1
\%

5 X Va /

After combustion an error is introduced in the C 0 2absorption, giv-
ing too high a H 2content, unless a lot of extra work is done to absorb
the C02 from the manifold between the combustion pipette and the
K OH pipette (F 3-6). IT Ve is the contraction during combustion,
Ff = the volume remaining, and VB= the volume after final cC02 ab-
sorption, then the

c.c. CO 2trapped = X (V 3-6).
VT

Subtracting this from the regular equation for the c.c. of H 2 present,

we get
2F
3/2 of corrected c.c. H2= Ve— 2Vg X (F 3-6),
v
Then the corrected fer cent H 2= ————cn 2z mmmm— e X — -, or
372 X Vvd 100 ~°
2V <V 3-6) X V-
" VT 100
H 2error =
3/2 X Vvd
- ﬁto 90
2 0(ira)=

3/2 X 40

= 0.5 per cent to 2.5 per cent too high.

The per cent methane calculated may be corrected by multiplying this
calculated per cent by 100 and dividing by 100 minus the per cent error
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in the nitrogen and hydrogen, or

Corrected per cent CH 4 = calculated per cent CH 4

X 100
100 - N 2error — H 2error

In the anaerobic digestion of sewage sludges and similar materials
free from nitrates or nitrites, no N, gas, and either none or a very small
percentage of H 2 gas is produced. Therefore methane and hydrogen
can easily be grouped together as combustible gas. In the work of the
author it was found that if the corrected percentage of methane were
added to the corrected percentage of hydrogen and further correction
made for the volumes of oxygen and nitrogen gases that had mixed in
from the digestion bottle, this value would very closely approximate the
percentage of combustible gas as calculated in the following formula :

Corrected per cent of combustible gas

per cent CH 4+ per cent H 2
100 — per cent N 2 — per cent 02X

The percentages given in the formula need not be corrected percentages,
as it seems that by its use the analytical errors are self-compensating
and almost eliminate themselves.

Gas Analysis W hen N,0 and NO are P resent

Anaerobic digestion of materials containing nitrites or nitrates may
produceN 20 and NO gases. When these conditions exist it is neces-
sary toalter the analysis to include a determination of thequantities
of each of these nitrogen-containing gases. The standard method given
by Dennis (1) can be used. This involves removing the C02and 0 2by
absorption, and then burning part of about 50 c.c. of H 2in about 25 c.c.
of the remaining gas. The nitrogenous gases unite with hydrogen as
follows :

N2 + H2-»N2+ HD; 2 volumes—» 1 volume.
2NO + 2H2—-»N2+ 2HD; 4 volumes—» 1 volume.

The volumes of these two oxides of nitrogen (if they are the only
ones present) may be calculated from the contraction. |If V = the
volume of the gas mixture without the hydrogen, and C = the contrac-
tion, then

V = volume ofN2 + volume of NO, and
C volume ofN2 §-1.5X volume of NO,

from which it follows that the

volume of NO = 2x (C- F).
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If nitrogen is also present another equation is needed. The H 2used
during combustion is therefore found by subtracting the volume remain-
ing from the total volume added. The amount of H 2remaining is de-
termined by combustion with 02. The volume relations then become:

V = volume of N20 + volume of NO + volume of N 2, and
C = volume of N2 + 1.5 X volume of NO,
whence volume of N20 = 3 X volume of H2- 2+ O,
volume of NO = 2 X (0- volume of H 2), and
volume of N,= V — volume of H 2.

Further complications present themselves in the possible presence
in the original gas of CH4or H, or both. Fortunately, in the experi-
ments performed by the author on the digestion of proteose peptone in
the presence of NaNO 3, seeded with digested sludge, practically none
of these gases were given off when the nitrogenous gases were evolved
(see the second article in this series). If CHd4or H 2is proved to be
present in significant quantities, the calculations necessary to deter-
mine the percentages of the various nitrogenous gases become very
complex. It is a simple matter, however, to prove whether or not CH4
or H 2 is present. The CH4present would be converted into C0 2 and
H 20 upon burning with 02. Absorption of the products of this combus-
tion in the K O H pipette showed that in each case the author had present
less than 0.3 per cent of CH 4.

The H 2present in the gas could be determined by absorption of the
excess 02 after combustion, thus determining the amount of 02 used.
The amount of 02used is given by the following expression:volume of
02= Vo X volume of added H 2remaining after the first combustion +
2 X volume of CH4,found + % X volume of H, already present in the
gas mixture. Since the third term proved to be zero in each of the
author’ experiments, indicating that no H 2was present in the original
gas, the complex adjustment of the N 20 and NO results was not neces-
sary. The only correction needed was to subtract from the calculated
percentage of N 2the percentage of C H 4found.

Summary

1. During studies on the anaerobic digestion of human excreta the
ordinary technique for measuring and analyzing the evolved gases was
improved.

2. A new correction scale is described, to be used during the reading
of the volumes of the gases produced, and which automatically corrects
for changes in atmospheric pressure, temperature, and vapor pressure.

3. Errors inmeasurement of the evolved gases are outlined and cor-
rections are provided for them.

4. Avoidable errors made during the analysis of these gases are
pointed out.

5. Unavoidable errors due to the manifold of the gas analyzer are
shown to be appreciable, and are formulated and corrected.
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6. A method of analysis is described for use when N 2 or NO gases
may be present.
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Conducted by W. H. WISELY, Executive Secretary
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Box 18 e« e« Urbana, Illirois

SEWER MAINTENANCE IN BOSTON *

By Robert P. Shea

Division Engineer, Boston Public Worlcs Department

As this paper has to do with the maintenance of sewers in Boston I
believe it will be helpful to review briefly some of the changes in area
and topography that took place between 1822 and 1868, the former date
being the year in which Boston became a city having at that time a
population of about 43,000 people.

In 1822 the area of Boston was 783 acres forming a pear-shaped
peninsula surrounded by the Charles River and Boston Harbor. It had
three hills, Beacon Hill, Fort Hill and Copps Hill from which it derived
the name “*Trimountane. > At the southerly end of the peninsula which
lead to the mainland or the town of Roxbury was a narrow strip of land
known as “ Boston Neck,” so narrow and loiv that at times parts of it
were covered by water at high tide.

Material taken from Boston’ three hills was used to reclaim land
adjacent to what 1is the North Station and to create Atlantic Ave.
Subsequent filling of the marshes on both sides of the Neck created the
Back Bay and South End areas of Boston the material used for this
purpose having been brought by rail.

As the result of the filling in of the marshes the land area of Boston
increased, between 1822 and 1868, from its original 783 acres to 1800
acres. Additional territory was acquired by the development of East
Boston and South Boston and by the annexation of Roxbury in 1863,
Dorchester in 1870, West Roxbury and Brighton and Charlestown in
1874 . Its bounds now embraced 27,251 acres or 42.6 square miles.

The first sewers were built in Boston previous to 1700 and from that
time until Boston became a city in 1822 were privately owned and fol-
lowed the shortest line to tide water.

The object of the sewers was the drainage of cellars and lands, sinks
and roof water, the contents of cess-pools being excluded by law. Fecal
matter was apparently admitted to the sewers after 1833.

The old parts of Boston, exclusive of the low lands in the Neck, were

* Presented at the Thirteenth Annual Meeting of the New England Sewage Works Asso-
ciation, May 27, 1942, Boston, Mass.
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easy to sewer, the land being® high, the sewers outletting at the shore
line into tide water.

The reclaiming of land in the Neck, which had its beginning in 1848,
was occasioned by a growing city in need of territory for expansion,
and as the land was made available sewers and streets were laid out
and constructed and the lots sold by the city. Building construction
followed soon after.

The first land reclaimed in the Neck was tilled too low to provide
satisfactory drainage into tide water and subsequently the City was
required to raise the buildings and regrade the land at a cost of about
two million dollars. The regrading brought the streets up to elevation
18 and the basements of buildings and rear alleys to elev. 12, to which
elevations the Back Bay area was Tfilled, when that work was done.

As the filling progressed main sewers were built outletting into tide
water. The Ffilled land south of the Province Division of the N. Y.,
N.H. & H. R. R. had its principal sewer in Tremont and Dover St. with
its outlet at Fort Point Channel, while the filled land north of the rail-
road had sewer outlets into the Charles River in Hereford St., Fairfield
St., Dartmouth St. and Berkeley St.

The first sewers built in Boston were of wood, particularly in the
filled areas where they were extended toward tide water as the filling
progressed and laid directly on the soft mud. They have since been
replaced with masonry structures.

Sewers in Old Boston and in the reclaimed land discharged into tide
water. Drainage conditions in Old Boston were satisfactory, the land
being high. But the same was not true for the reclaimed areas adjacent
to the Neck even after regrading, as the discharge of sewage was subject
to the height of the tide and consequently the sewage ponded until it
reached a height above that of the tide. To provide storage space many
of the sewers were made much larger than would otherwise be neces-
sary, having tide gates at their ends to exclude the tide. The storage
of sewage caused deposits in the sewers which gave off foul odors as did
the discharge of sewage on to the tidal flats. These foul odors espe-
cially during hot weather enveloped the greater part of the city and
gave rise to many protests by the public and warnings by the health
authorities, who in one of their reports said in part, “Large territories
have been at once and frequently enveloped in an atmosphere of stench
so strong as to arouse the sleeping, terrify the weak and nauseate and
exasperate everybody. *”

As the result of repeated warnings by the city and State Board of
Health that the existing sewer system, especially the method of dis-
posal, constituted an actual health menace, a Commission was appointed
in 1875 to report on the then existing sewer system and to present a
plan for outlets and main lines of sewers to serve the future wants of
the city.

The report of the Commission contained a comprehensive statement
of the defects in the existing system and the necessity of carrying the
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sewage for disposal to a point in tide water where itcould do no harm.
The report recommended for this purpose the construction of inter-
cepting sewers along the margins of the city, one system on the north
side of the Charles River to serve Cambridge, Somerville, Chelsea,
Charlestown and East Boston, the other on the south side of the Charles
River to serve Brookline, Roxbury and all of the city proper, which was
to pick up the flow from the existing outlets and conduct it to pumping
stations there to be raised about 35 feet into an outfall sewer leading
from the pumping station to reservoirs where itwas to be stored and
discharged in the harbor during the first two hours of ebb tide.

The recommendations of the Commission met with general accept-
ance but one group who opposed it claimed that the slope of the pro-
posed sewers would not produce sufficient velocity to prevent deposits,
that solids in the sewage would clog the pumps, that during the summer
season foul odors would emanate from the storage tanks and envelope
the city and that during the winter itwould become solid ice and result
in a stoppage of the entire system. They added one other objection
which 1 quote, “ Such reservoirs and outlets might be reduced to ruins
in any future day of hostilities, either foreign or domestic— should such
hostilities ever occur the effect of which ruins would be the fatalities
of the plague.”

To date all their fears with the exception of the last one mentioned
have been proven to be unfounded and I believe you will agree that our
faith in America, our will to work, to fight and to suffer, if necessary,
will make us ready to meet such a challenge should that time come.

Because of the opposition to the adoption of the commission’ rec-
ommendations in its entirety the City Council adopted the recommenda-
tions for the construction of intercepting sewers on the south side of
the Charles River that suffered most from the defects in the existing
system and as a consequence surveys were started in 1876 and the con-
struction of the intercepting sewers known as the Boston Main Drain-
age System was completed and put in operation in 1884.

After 58 years this same system, with minor changes, is functioning
satisfactorily today and we might well pause for a moment to pay
tribute to. the memory of such men as City Engineer Joseph P. Davis
and his successor Henry M. Wightman, to Eliot C. Clarke and all others
who had a part in its building for their foresight, ingenuity, skill and
craftsmanship, for they indeed builded well.

The limit of the drainage area assumed was the area between the
Charles River, the Neponset River and Mother Brook which connected
them, an area of 58 square miles. Of the 58 square miles, 46 were above
elevation 40 and could be drained by gravity to Moon Island, and as
this was intended there remained 12 square miles that would perma-
nently remain tributary to the proposed intercepting sewers, but to take
care of limited areas above grade 40 until such time as the high level
sewers were built it was decided to assume 20 square miles tributary
to the proposed system.
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At the time that the intercepting sewer was being planned in 1876
the population of Boston was about 340,000. The population assumed
for the 20 square miles being considered was 800,000 or 62V2 persons per
acre. The amount of sewage per person was 75 gallons per day, and
the maximum rate of flow one and one-half times that amount or 139
c. £ s., to which was added 100 c. £ s. for about A inch of storm water
per 24 hours, resulting in a total flow at the pumping station of 239
c. f. s.

Lateral sewers picked up by the intercepter formerly discharged
into tide water and continued to do so after the float regulator excluded
from the intercepter other than the maximum dry weather flow and a
small amount of storm water.

While this about completes permissible reference at this time to the
Boston intercepter, it is necessary to make a brief reference to the
North and South Metropolitan sewer systems which also drain Boston
and for the use of which the city pays a large Metropolitan assessment.

As has been previously stated, the report of the Commission that
resulted in the construction of the Boston intercepting sewer also rec-
ommended the construction of an intercepter on the north side and a
high level sewer on the south side of the Charles River. Between 1895
and 1909 these and other sewers were built and have since been ex-
tended to drain in addition to Boston most cities and towns within a
10 mile radius of the State House. Charlestown and East Boston are
served by the North Metropolitan system, part of the Back Bay, part
of Roxbury, part of Dorchester, part of West Roxburv and the whole
of Brighton and Hyde Park are served by the South Metropolitan sys-
tem; most of the local sewers in Charlestown and East Boston are on
the combined system which is true also for local sewers in downtown
Boston. In general, all local sewers in the South Metropolitan system
are on the separate system as required by law, and as far as Boston is
concerned this requirement has been effectively complied with; which
brings up the question that I am supposed to discuss, namely sewer
maintenance.

Sewer maintenance may be divided into five classifications:

(1) Complaints received from the public and arising from defects in
the sewer system either in sanitary sewers or surface drains or a
defect in house drains, the latter by far being the more numerous.

(2) Cleaning of catch basins, of which Boston has about 22,500.

(3) Sewer cleaning.

(4) Maintenance of intercepting sewers, including tide gates, regu-
lators and sumps.

(5) General repairs, consisting of repairing broken sewers, rebuilding
tops of manholes and catch basins and the changing of loose
grates, rings and covers.

The number of house connections in Boston isunknown. According
to the Assessors’ records of 1930 there were 116,000 buildings and as
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many of the buildings have more than one sanitary connection, also be-
cause most of the buildings even in the combined districts have a sepa-
rate roof water connection, it may be conservatively estimated that
there are 200,000 house connections in Boston.

The maintenance force of the Sewer Division is about 123 men, the
yearly payroll being about $190,000. The organization isshown on page
1318.

Because complaints have to do with the public and because they may
result in claims for damages against the city they are given prompt
attention.

The organization set up to do this consists of a maintenance engi-
neer, in charge of the permit office, six inspectors or investigators who
also supervise the laying or relaying of house drains and five emergency
crews. The investigators are under the direction of the maintenance
engineer, the emergency crews under the direction of four district
foremen.

All complaints are received at, or referred to, the Permit Office where
they are recorded on a complaint card and then telephoned to the dis-
trict yard where the heading of a complaint report is made out and
given to the emergency crew responding to the complaint. The com-
plaint report is completed by the man in charge of the emergency crew
and sent to the maintenance engineer where itis analyzed to determine
if further action is necessary and then filed.

The purpose of the report is to establish the elapsed time between
the time the complaint was received and answered, the cause and loca-
tion of the trouble, that is, whether in the city sewer or the house drain
(which is the property of and maintained by the abutter), and if any
damage was claimed or observed.

IT the complaint is located in the intown district or if the emergency
crew isunable to locate or determine the cause of the trouble, and in all
cases where damage of any kind has been done an inspector is sent to
make an investigation, to review the emergency crew? report and sub-
mits his own written report especially in regard to the cause, nature and
cost estimate of damage. These reports then become the basis of de-
fense in the event a claim for damage is filed which work is handled
by the Law Department.

The following notes refer to the kind and number of complaints re-
ceived. In an average year we receive about 700 complaints of flooded
catch basins (resulting in street flooding), and 625 sanitary sewer com-
plaints, about 590 of which are due to stopped or defective house drains,
29 due to stopped sewers and 6 to broken sewers.

The greatest number of complaints received, in any one day, are dur-
ing times of storm, from flooded catch basins, the cause being dirty or
frozen basins, which are quickly relieved as soon as the trap is pulled.
To prevent as far as possible street flooding from blocked basins, the
entire labor force of the Sewer Division consisting of 80 men and a fleet
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of 25 trucks, is organized to patrol 700 miles of streets and 22,500 catcli
basins, which patrol is maintained for the duration of the storm.
There have been times where a combination of melting snow and heavy
rain required that the patrol be maintained Oll a 24-hour basis but such
conditions are unusual.

Sanitary sewer complaints having to do with house drains may be
divided into two classes, one where the house drain fails to function
due either to a stoppage or to a defective drain with or without base-
ment flooding, and two where there is no defect in the house drain but
where the basement has flooded as the result of the drain cap having
been taken off.

In regard to the former the city will attempt, without charge, to re-
lieve the stoppage by rodding the drain, but in the event that it is neces-
sary to blow the drain by water pressure a charge of $15 is made for
this service. If there is reason to believe that the owner of the prop-
erty isunable to pay the $15 charge, the work is done without charge as
a health measure. 111 all cases the work is done at the owner > risk.
As all house drains are privately owned all defective drains are re-
paired by the owner who engages a private contractor who must be a
licensed drain layer.

In regard to the latter, that is where basements flood because the
drain cap has been taken off and such cases are more numerous than
one would suppose. Invariably the property is troubled from ground
water because the foundation walls and floors are not waterproof and
an easy way to get rid of accumulated water is to take off the drain cap,
let the water run off and then replace the cap. This works o.k. during
dry weather but the time comes when the cap is taken off during a storm,
when the combined sewers are headed up, and because of the back flow
it is impossible to replace the cap with the result that the basement con-
tinues to flood until the level of the water reaches that of the sewer in
some cases to a depth of five feet.

There are all kinds of variations and combinations of causes for
basement flooding but the point is that flooded basements, which in most
cases have no direct relation to the sewer system, are the most trouble-
some source of complaints. Of course the solution is to comply with
the building law by the installation of back-water valves, waterproofing
basements and floors below grade 12 and by not taking off drain caps
at any time, which is a violation of the law.

We have no trouble with modern buildings with waterproof base-
ments that go several stories below the street surface. Our trouble
comes from old buildings with low basements, that could be effectively
waterproofed were it not for basement fixtures such as large refriger-
ators, compressors, elevators, etc., that make the cost of waterproofing
prohibitive.

The emergency crews receive quite a few requests to recover articles
(usually diamond rings) dropped into the toilet bowl but they are
seldom recovered, although recently | witnessed the recovery of a
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$1200 diamond ring that had been flushed down the hopper sixteen
hours previously. Within the last 6 months we have had three requests
to recover five diamond rings dropped into toilet howls. Recently we
recovered three days after they were lost a set of false teeth coughed
into a toilet bowl by a man taken suddenly ill.

Cleaning Catch B asins

The cleaning of 22,500 catch basins is an important sewer mainte-
nance activity. The work is done mostly by city forces, who clean
about 6,000 basins a year supplemented by advertised contract that pro-
vides for cleaning about 1,200 basins a year.

A crew will clean about 8 basins a day, removing about 24 cu. yds.
of material at a cost of $2.00 per cubic yard. The five machines clean
about 6,000 basins a year. The price for contract cleaning is about
$1.25 per cubic yard.

A cleaning machine receives hard usage and 1is constantly needing
repairs. Many of the repairs are of a minor nature such as broken
cables and bucket repairs but in the aggregate they account for a lot
of lost time to the extent that one machine is always in the shop.

Each machine and bucket must be overhauled once a year at a cost
of about $300 for the machine and $80 for a bucket. A new machine not
including the truck on which it ismounted costs about $2,000 and a new
bucket $350.

During hot weather we receive about fifty complaints of foul odors
from basins, usually caused by discarded foodstuffs, fruit or vegetables
that have been thrown into a basin, and occasionally by a dead dog or
cat.

Sewer Cleaning

We use two methods to clean sewers: (1) The usual hand winch and
bucket method, and (2) flexible rods and a rubber cup. There are about
1,250 miles of sanitary sewers and surface drains in Boston the sanitary
sewers connected with either the Boston main drainage system or to
the North or South Metropolitan system, the surface drains entering
several local brooks which eventually outlet into tide water. Most of
the sewers within the Boston main drainage system are combined sewers
particularly in intown Boston or north of Massachusetts Avenue.

The common sewers are the most difficult to clean satisfactorily be-
cause being in the business district they receive large quantities of
grease from food processing establishments and restaurants, which
forms a heavy scum that is difficult to remove. You can pull a cleansing
bucket back and forth through a sewer that has a sluggish flow from
grease and while you will succeed in scraping off some of the grease
from the wall of the pipe you cannot recover the grease or improve the
appearance of the flow or its velocity. W e get the best results by using
a catch basin cleaning machine to remove floating ;Tease from manholes
and in this way recover a considerable quantity but it must be done
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regularly especially at siphon manholes. We try to prevent the en-
trance of grease into sewers by the regular inspection of grease traps
which are required by the building law, but where a restaurant seating
500 people discharges its high temperature dish washing water in a
sewer, it is bound to carry with it dissolved grease and food particles
that congeal on the sides of the sewer and produce scum. In establish-
ments where meat is cooked we require that the cooking water be al-
lowed to cool and the grease skimmed off before the water is discharged
into the sewer, but this does not prevent considerable quantities of
grease from reaching the sewer.

While grease causes sluggish sewers it seldom causes a stopped
sewer although it is the most common cause of stopped house drains.

The practice of disposing of garbage and ashes by flushing them
down the toilet hopper frequently causes stopped sewers. This 1is a
common practice in the crowded tenement districts. Whenever we
clean a sewer in these districts we take out solid coal ashes mixed with
everything that it is possible to dispose of by flushing it down the
hopper.

As it has been said the usual method of cleaning sewers is by the
use of hand winches and cleaning buckets, the contents of the bucket
being hoisted to the street level and dumped into a truck for disposal.
This method is of course slow and costly.

W e also use an adjustable pipe scraper that will fit a pipe from
15 in. to 24 in. in diameter that is drawn through the sewer by a 1 in.
rope by a power winch mounted on the sewer cleaning truck, the winch
being driven by a power take-off from the truck motor. While the
winch supplies the power to pull the scraper the cleaning principle is
to wash the sand and gravel ahead of the scraper by water jets, the
water pressure being supplied by flooding the upstream manhole, the
jets being supplied by holes in a disk fitted to the scraper. This method
ismuch faster than the hand winch and bucket and very satisfactory in
sewers over 15 in. in diameter for the removal of heaw sand and gravel
(Fig- 1).

For the past three years we have done considerable sewer cleaning
with flexible ix>ds and have had very good results. The equipment con-
sists of Vi in. diameter steel rods each 3 ft. long with a patented coupling
on each end. About 300 ft. of rods are coupled together and wound on
a reel when not inuse. The rods are used to clean a sewer by threading
them through a 1% in. diameter guide pipe having a curved end and
attaching a tool to the end of the rod where itprotrudes at the curved
end of the guide pipe. The guide pipe is then placed in a manhole with
the curved end resting on the invert of the sewer and the upper end of
the guide pipe just above the surface of the street. The rods are then
pushed into the sewer until they strike an obstruction, at which time
two hand ratchets are attached to the rods the first one about 15 ft.
beyond the street surface end of the guide pipe and the second one 6 ft
beyond the first. The ratchets are attached to the rods at a rod coup-



Vol. 14, No. 6 SEWER MAINTENANCE IN BOSTON 1323

ling through holes provided for that purpose. Two men then work the
ratchets to cause the rods to turn and drill through the obstruction
until the rods reach the next manhole. The tools used for drilling con-
sist of various forms of augers, their size depending on the size of the
sewer.

Flexible rods using augers will drill through a sewer filled solid with
hard material which would prompt one to say that this couldn® be done

Fig. 1.— Flushing truck and crew.

with wooden sewer rods, which is true, although we have had cases of
sewer stoppages that the flexible rod wouldn* go through and where we
were able to punch through the stoppage by jacking a % in. diameter
pipe although in this case itwas found that the sewer was broken down
as shown by the sample of material taken by the pipe, which leads to the
conclusion that flexible rods will go through other than a broken sewer
and that has been our experience.

With flexible rods the work can be done from the street surface
which is a distinct advantage when the upstream manhole is flooded.
With flexible rods we have freed a large number of stopped sewers and
have drawn back the object causing the stoppage such as tree roots,
pieces of plank, shovels, ice tongs, knives and forks picked up by the
auger (Fig. 2).

Flexible rods are also used to clean sewers, the method being as fol-
lows :the rod is first passed through the sewer from the upstream to the
downstream manhole in the same manner as described above, the guide
pipe is then moved from the upstream to the downstream manhole and
a rubber cup having small holes around its circumference, the size of
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the cup being smaller or the same size as the sewer, is attached to the
upstream end of the flexible rod. The rods are then pulled from the
downstream end until the cup has entered the sewer 3 or 4 feet where it
is allowed to remain until the material to be removed is washed ahead
of the cup by water under a head produced by flooding the upstreanm
manhole from a fire hose. The washing allows the cup to advance and
the sand and gravel is deposited in the downstream manhole where itis
shoveled into buckets and hauled to the street surface for disposal.
Sand and gravel entering the downstream manhole is retained there by

Pig. 2— What sometimes clogs sewers.

inserting a sheet metal trap which allows the excess water to run off but
retains the solids.

While this method of cleaning results in a cleaner sewer than that
produced by a hand winch and buckets, the method is slow and hard
work for the men employed. The flexible rod is also effective in free-
ing stopped catch basin connections.

The size of cups ranges from 6 to 18 in. in diameter.

The approximate cost of cleaning sewers by this method is 60c per
foot.



Vol. 14, No. 6 SEWER MAINTENANCE IN BOSTON 1325

General Maintenance

General maintenance work consists of repairing broken sewers, re-
building catch basins and manholes, replacing worn out and noisy man -
hole frames and covers, repair of department buildings and work of
a similar nature.

M aintenance of Intercepting Sewers

Maintenance of intercepting sewers, tide gates, sumps and regu-
lators adjacent to both the Boston and Metropolitan systems is done by
two crews of 5 men each and a foreman under the direction of an engi-
neer. One crew patrols the city which is laid out in routes, there being
a total of 200 stops on all routes where at each stop there is either a tide
gate or a sump connection with either the Boston main drainage or the
Metropolitan system. Their duty is to pull the covers, free any stop-
page found, remove sticks from gates and report any repairs needed
which is taken care of by the crew maintained for that purpose.

The engineer in charge of main drainage makes tests for oxygen
deficiency in sewers where gas has been reported, also for explosive
mixture resulting from gasoline or illuminating gas entering a sewer,
and uses for this purpose a Davis combustible gas indicator and oxygen
deficiency lamp.

Civilian Defense

The Commissioner of Public Works has organized the entire per-
sonnel of the Public Works Department for defense purposes, each divi-
sion of the department to handle defense activities related to its normal
activities.

The organization, the general details of which you are probably all
familiar, consists first of a report center and second of crews and equip-
ment to restore public services such as water, sewers and highways
damaged by bombing or sabotage.

Each division has report centers manned 24 hours a day. For ex-
ample at each sewer yard there is direct telephone service from adjacent
warning centers established and maintained by the Boston Civil De-
fense Committee to notify the Sewer Division as to the location of so-
called bombing incidents.

Each employee assigned to the Sewer Division for emergency work
has been given an assignment card designating the location at which
he is to report for duty in the event an air raid warning is sounded.
A duplicate assignment card is on file in the yard to which the man is
assigned.

The Sewer Division has attempted to compile a sewer division de-
fense manual but the effort has not been altogether satisfactory.

Its purpose is to set forth the plan of organization and methods of
construction to be followed covering several classes of sewer structures
that may be damaged by bombing.
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One conclusion tliat we have reached that is fairly definite, is that it
isunwise to attempt to effect temporary repairs, in other words repairs
must be of a permanent nature, and that such work is going to require
about the same time and the materials and equipment as though itwere

an ordinary contract job.

Historical references to Boston and the Boston Main Drainage System taken from
the memorial history of Boston and the report of Eliot C. Clark.

N EW YORK ASSOCIATION ENCOURAGES
PLANT IMPROVEMENTS

The Tfirst Plant Improvement Contest sponsored by the New York
State Sewage Works Association, conducted as part of the June Meet-
ing of the Association at Albany, proved to be a real high-light of the
meeting. This contest was recommended by the Gadget Committee, of
which George W. Moore 1is Chairman, as a substitute for the usual
Gadget Contest, The new activity was markedly successful in achiev-
ing its dual objective of encouraging operators to present worthwhile
plant improvements and in bringing these projects to the attention of
the Association’ membership.

The entries were judged by a committee of qualified experts in sew-
age treatment works operation, in accordance with a scoring schedule
which recognizes originality, ingenuity, clarity of presentation and gen-
eral applicability of the improvement to other plants of similar type.
The prize-winning entries are presented herewith, although some of the
accompanying pictures have been omitted due to lack of available space.

First Award

An Odor Control Improvement

Entry op Glenn Pinckney
Superintendent, Webster, New Yorlc

Numerous odor complaints resulted in the first season of operation
of the Webster plant, as the result of overlong retention periods in the
settling compartment of the Imhoff tank. The sewage became septic,
and upon aeration, when spread on the trickling filter, gases of decom-
position caused quite serious complaints. An attempt to effect control
by application of a bleaching powder solution to the raw sewage was
not successful.

Definite improvement resulted, following the installation of chlorina-
tion equipment and, later, of a scrap iron tower (Fig. 1). Then, after
experiments with the return of plant effluent to the raw sewage, itwas
found that the effectiveness of chlorine treatment was improved almost
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im mediately. The recirculation made itpossible to carry a chlorine re-
sidual at the trickling filters with only one-fourth or less of the chlorine
dosage originally applied.

Pig. 1.—Showing Imhoff tank clilorinator building, circulation pipe discharge and scrap iron
tower (lower right). Webster, New York.

Later, a special recirculation pump of fifty gallons per minute ca-
pacity was installed, and is operated from twelve to fifteen hours a day,
depending upon the weather. The pump takes plant effluent from the
final sedimentation tank and returns it to the inlet of the Imliotf tank.
Automatic time control equipment obviates the need for manual atten-
tion (Fig. 2).

"Fig. 2—Close-up view of pump and time control switch. Webster, New York.
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Second A ward

A Grading and Drainage Improvement

Entry by Arnold Hale
Supt. of Sewers, Brighton, N. Y.

When the Rich’s Dugway plant of the Town of Brighton was ex-
tended as a W.P.A. project in 1939, available funds were exhausted be-
fore final grading could be completed. This left exposed a large glacial
sand bank which had been partially excavated to provide space for the
new trickling filter. In the early months of operation of the new units,
considerable difficulty was experienced at the trickling filter by wind-
blown and sliding sand, and serious clogging of the filter stone and
underdrain system was imminent (Fig. 3).

The regular operation and maintenance crew was employed in ter-
racing and developing the sod covers shown in Fig. 4. The bank con-

Pig. 4—Sand bank shown in Pig. 3 after grading and seeding. Note terraces.

sists of eleven terraces of approximately 7 ft. each, all of which are
shaped to drain the water to both ends so as to resist sand slides. They
were then covered with 4 in. of sludge and seeded during the rainy sea-
son. In May, 1940, when the lower three terraces were mowed, the
grass ranged up to 2 ft. in height and the slopes were well sodded and
firm, showing no signs of sliding.

Third Award
A Supernatant Liquor Disposal Problem

Entry by E. A. Marshall
Chief Operator, Geneva, N. Y.

The Gulvin Park Sewage Treatment plant at Geneva was designed
and constructed to handle 3.4 m.g.d. of sewage. A total pumping ca-
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pacity of 12 m.g.d. and consisting of one 3 rn.g.d., one 4 rn.g.d. and one 5
m.g.d. unit was provided. The average daily flow of sewage to the
plant has been 1.4 m.g.d., such a low flow that even the smallest of these
pumps is caused to operate intermittently.

The plant piping is laid out in such fashion that, when fresh sludge
ispumped to the digestion tanks, the supernatant flows through a 6-in.
line connected to the raw sewage force main which discharges to the
primary sedimentation tanks. The mixture of sewage and supernatant
liquor is chlorinated while the pumps are in operation. When the pump
stops, however, the digestion tank supernatant pockets in the force main
and isdischarged to the sedimentation tanks ina “ slug” where itcauses
a thin black layer on the tank surface with septic action and odor, par-
ticularly during the summer months. Large doses of chlorine have
been used to prevent these effects but the very concentrated mass of
supernatant liquor will not respond to the chlorine treatment.

The objectionable condition at the primary tanks has been elimi-
nated by means of %-in. water line which sprays water to the center of
each tank just beyond the influent baffle, causing the supernatant to mix
with the sewage in the tank and preventing the formation of the layer
of scum. The method has been employed for the past four years and
intermittent operation of the water jets have proven successful in con-
trolling the supernatant solids, as well as other floating matter at the

primary tanks.
H onorable M ention

An Imhoff Tank Dewatering and Repair Improvement

Entry by Clarence Kellogg
Supt. Water and Sewers, Mt. Norris, N. Y.

For several years our old covered Imhoff tank had given consider-
able trouble whenever we tried to draw off the sludge. We could draw
approximately 30 cu. ft. of the sludge and the flow would stop and noth-
ing would come out of the withdrawal pipe. We tried to clear the ob-
struction in the pipe by using the flushing ring, also by using a rod in
the pipe and finally by hooking up a fire hose and flushing under pres-
sure but no results were obtained. W e then decided that about the only
course left was to dewater the tank and locate the cause of the trouble.

Our next problem was to determine the most economical and labor-

saving way that the dewatering process could be accomplished. After
several methods were considered, it was decided that a winch of some
description be secured and the sludge removed by bucketing. Several

contracting firms who had pumping equipment for rent were contacted
but none of them had pumps suitable for the purpose.

W e secured an old hoist that had been removed from a garage serv-
ice car, on which we mounted a % h.p. electric motor and connected it
with a flat belt drive, from the motor pulley to the larger pulley which
attached to the driving shaft of the hoist. We then secured from a
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canning company an obsolete direct action machine clutch by which we
could throw the drive shaft of the hoist into and out of gear. The rea-
son for this was that when the clutch was placed in gear, itwould wind
the %-in. cable which raised and lowered the bucket into the tank, onto
the drum of the hoist and when itwas out of gear, it would allow the
drum of the hoist on which the cable was wound to run free, which would
allow the bucket to fall back into the tank by its own weight.

Having no control of the bucket on its downward course was not at
all satisfactory, so an old brake drum from an auto was placed on the
winch drive shaft, and the brake shoe set in place so that the bucket
could be controlled at all times. This arrangement was very satis-
factory both when bucketing sludge from the tank and when letting men
down into the tank and bringing them out.

Eig. 5—Hoist arrangement for cleaning out Imlioff tank at Mt. Morris, N. Y.

After the hoisting equipment was assembled, it was taken to the
roof of the Imhoff tank and placed on saw horses (Fig. 5) to provide
sufficient room for the bucket to be raised high enough to be dumped
into an inclined trough to carry the sludge over the side of the tank.
Next the rear of the platform on which the winch was mounted was
weighted with sand bags to overcome the weight of the buckets of sludge
which were being raised. The end of the boom of the winch was then
placed over the center vent of the Imhoff tank and was ready to go to
work.

We next secured a 20-gallon galvanized ash can (Fig. 6) and rein-
forced it by placing M by 2-in. band iron hoops around both the bottom
and the top of the can. These hoops were then joined at top and
bottom by pieces of the same size iron. A short piece of chain was
attached to the top of the can to act as a bail and a ring placed on the
bottom edge of the can towhich a rope could be attached. The rope was
run through a pulley wired to the boom of the winch about 18 inches
from the end and when the top of the can was a few inches above the
trough, which was constructed to carry away the sludge, the clutch was
thrown out on the drive shaft, pressure applied to the brake drum and
the bucket load of sludge was suspended so that when the rope that
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was attached to the bottom of the can was pulled,
of the can allowing the sludge to he dumped.

The plank sludge trough was pitched enough so that when a bucket
of sludge was dumped into it, it readily flowed to the edge of the tank
where another trough conveyed it to a temporary sludge bed which had
been constructed for this purpose by a road grader.

it raised the bottom

Fig. 6—Bucket used with hoist pictured in Fig. 5.

We could remove approximately 500 gallons of sludge per hour and

when the sludge became quite heavy it was broken up by a stream of

water from a fire hose which would thin it out so that bucketing could
be again resumed. When the tank had been lowered to approximately
6 feet from the bottom, the sludge became so heavy that it would not
flow into the bucket, so a swing chair was built to leta man down
of the tank and shovel the sludge into the bucket. This last six feet
was taken out entirely by shoveling— amuch slower process than bucket-
ing, as the men who went down into the tank (one at a time) could not
remain in there to exceed one hour at a time, because of the heat of the
tank and the rubber suits which the men wore.

inside

No temperature read-
ings were taken but itwas hot. When one man came out, another was
ready to go down and do the shoveling.

When the tank was finally emptied, itwas found that the bottom end

of the withdrawal pipe was resting on the sloping bottom of the tank
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with not sufficient clearance between bottom of pipe and floor of tank to
allow the sludge to flow into the draw-off pipe. We removed and short-
ened the draw-off pipe and when replacing it made sure that there was
sufficient clearance between the bottom of the pipe and floor of the tank
so that the sludge would flow readily. We have had no trouble since
that time in drawing sludge from this tank. We also used our winch
for removing the draw-off pipe from the tank and again in replacing
it which saved a lot of hard work. It took a crew of five men approxi-
mately 22 working days to complete the dewatering and make the re-
pairs to this tank.

BARK FROM THE DAILY LOG

By C. C. Larson

Guest Contributor, Chemist in Charge of Operation, Sewage Treatment WorTcs,
Springfield, Illinois

January l- Rakes at screen house jammed during the night and raw sewage
overflowed into front yard. A fine way to start the New Year out!

January 6- Finished overhauling the Clark gas engine and it ticks like a Swiss
watch. Why don®twe do this more often?

January 10— Checked the efficiency of the Worthington engine and found
that twas producing 92 cu. ft. of air for each cu. ft. of gas consumed. We
refer to this as our “Gas-Air Ratio” and 92 is a good figure for our engines.

January 13— Governor Green was inaugurated today with much pomp and
ceremony and two jazz orchestras.

January 14— Installed automatic shut-off valve in the gas line to the Clark
engine. This valve is actuated by the oil pressure system.

January 29— The gas production is splendid; over 100,000 cu. ft. per day.
The sewage is quite thin and would hardly account for such a high rate. |
suspect it is due to an accumulation of sludge and scum in the digesters
which isworking itself out. The large amount of gas burned of course tends
to raise the temperature of the digesters and this in turn accelerates the gas
production further. It may not be a strictly exothermic reaction but it is at
least a case of “Nothing succeeds like success.” We will of course pay for
this once the paroxysm isover.

March 20— Removing the first sludge of the season from the drying beds.

March 31— The activated sludge is bulking badly. Sludge index is 275. It
isa little early for this demon to rear its ugly head.

April 11- Took bids for anew 80 ft. primary settling tank and for construct-
ing a concrete cover over our 95 ft. sludge storage tank. W e are providing
two mixing units and removable pipe grids for heating the digester.
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May 26— Placed in service a new Link Belt mechanism for collecting and
removing grits from one channel of our grit basins. The actual cost of re-
moving our grits manually has never been excessive but this was a job that
could always be put off in favor of something more pressing. As a result the
grit basins have at times been neglected and the grits have been a source of
annoyance through clogging of sludge pumps and Tfilling up the digesters.
W e will have to move them now or they will cover us up!

June 5- Contractor began excavating with a drag line bucket for the new
primary tank. Goodbye lawns and shrubbery.

June 9— Found a drive chain on one of the cross collectors of the secondary
settling tanks broken. The hoppers are full of stale sludge and | hesitate to
think what effect this will have on the mixed liquor when we pump it back
into the aeration tanks but we have no alternative. Upon examination itwas
found that several rivet heads in the chain had corroded away permitting the
rivets to slip out of the links. Strangely however in every case the corrosion
occurred only on that end of the rivet which had been peened over in making
up the chain and the normal rivet head was unaffected. Apparently in the
process of hammering the end of the rivet the internal structure of the metal
was so disturbed as to render it more susceptible to corrosion.

June 30— Activated sludge is bulking. Sludge Index— 350.

July 3— We had a very heavy rain yesterday and as usual the activated sludge
“got well " over night. Iwonder what there is in rain water that affects such
a rapid recovery? I have a feeling that it is something more than just a
freshening effect.

July 8- shipped three milk cans full of Gambusia affinis to former Governor
Lowden at Oregon, Illinois, to assist in the eradication of mosquitoes on his
“Sinnissippi” farm. W e are blessed (?) with a stock of these tropical minnows
in a lily pond at the treatment works. In 1934 we placed seventeen of the
little fellows in our pond and now we have either five million or ten million.
They are tropical in nature and have no right to survive in this climate, but
they have thus far succeeded in violating all the rules. During the past few
years we have made many shipments of these fish especially to the eastern
states. Our main function is still that of treating sewage but at times this
fishy sideline threatens to take command. For the benefit of anyone who
might contemplate asking for some of these fish 1 beg to advise that we still
have plenty of mosquitoes around our plant.

August 6- Dug up and cleaned the main gas line between the digestion tanks
and the main building. It was rather badly clogged. Sewage gas has pe-
culiar physical characteristics. It does not seem to flow through pipe lines
as readily as does illuminating gas, especially through clogged lines.

September 15— Placed the new Dorr Si-feed primary settling tank in opera-
tion. This tank is 80 ft. in diameter and doubles our primary capacity and
is a beauty. W e have been forced to abuse our receiving stream somewhat
during the period of construction because we were obliged to discharge the
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supernatant liquor from the digesters directly into the outfall sewer rather
than into the raw sewage, which is the orthodox practice.

September 25— The Sludge Index on the activated sludge reached a new high
today of 830. Needless to say it is bulking badly.

September 29— Digestion tank No. 3 is foaming. The pH isdown to 6.0.
W e have been feeding this tank rather heavily so I suspect it is a case of a
digestion tank having indigestion. W e will starve the tank for a few days.

September 30— Many strange things come down to us through the sewers
but Isubmit that just about the ultimate showed up today in the person of a
live alligator about 18 inches long. He was pretty weary when we fished
him out of the grit chamber but after a rather concentrated diet of grass-
hoppers (and he prefers them on the hoof) he is beginning to show some

spunk. The accompanying picture is submitted by way of proof both as to
his existence and to his spunk.

Fig. 1.—Chemist C. C. Larson exhibiting alligator taken from grit chamber at
Springfield, lllinois

October 4— W e had a cloudburst today. Nearly five inches of rain fell in as
many hours. Flood water backed up through the outfall sewer and sub-
merged the weir crests of the secondary settling tanks so we were obliged to
shut the plant down for about six hours at the crest of the flood. Had to
leave the same day to attend the Central States convention in Fort Wayne and
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the Federation meeting in New York City. This sort of thing always happens
when you are planning to get away.

October 8- The analytical results for today constitute a splendid argument
in defense of the much abused by-pass. Because of the recent heavy rainfall
the sewers are thoroughly flushed out and the sewage is very dilute. The
sample of raw sewage showed only 17 p.p.m. of solids whereas the plant ef-
fluent carried 19 p.p.m. of solids. In other words the river would have been
better off if the by-pass had been open all day.

November 5- -Gas production very low due to heavy rainfall and resulting di-
lute sewage.

November 26— Began Tfilling newly covered digester with supernatant liquor
from the other tanks in order to seed it

December 1- As an experiment we have been operating through the month
of November with a very low concentration of solids in the mixed Hliquor.
The results were quite satisfactory but it should be remembered that the
sewage was very weak.

Suspended solids in mixed liquor, 723 p.p.m.
Air applied, .43 cu. ft. per gallon.

B.0.D.— Raw sewage, 51 p.p.m.

B.0.D.— Plant effluent, 5 p.p.m.

Nitrates in plant effluent, 5.3 p.p.m.

December 7— Pearl Harbor.

December 8- Completed the erection of a new fence along the road in front
of the treatment works. It’s not a high fence but should serve as a warning
to saboteurs and other dumb animals.

December 23— Started pumping a little raw sludge into the new digester.
The motors on the stirring mechanisms are running hot.

December 25— Merry Christmas. No winter as yet.

December 30— Checked amperage going to stirring motors and found them
to be overloaded by about 50 per cent. A short time later one of the flexible
couplings between the motor and the stirring shaft failed.

PROGRESS IN PRIORITIES

The recent assignment of the administration of sanitation service
priorities to the Bureau of Governmental Requirements of WP B gives
indication that sewerage and sewage treatment functions may soon va-
ugly duckling” of Order P-46. This
statement is not to be interpreted as a criticism of the Power Branch,

cate their present place as the

which agency has heretofore served us faithfully insofar as was pos-
sible, but as a reflection against Order P-46, which applies primarily to
electric power, gas and water utilities and the language of which de-
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mands an exceeding-ly active imagination on the part of those adminis-
tering sewerage (sanitation) services. For an example of the “ left-
handed” terminology involved, one need read no further than the word
“Producer” as used in the first paragraph of the order and begin to

wonder as to “who s who.”

A WP B release dated October 10 advises that public sanitation utili-

I

ties “will remain under P-46 until the Bureau of Governmental Re-

e

quirements gets out itsown order” but are to “ send all communications
and applications to the Bureau instead of to the Power Branch.” The
secretarial office has been informed that the new order or an adminis-
trative letter pertaining thereto was in preparation late in October.

News of the above impending improvements in sewerage priority ad-
ministration tends to overshadow the announcement of the October 10
amendments to P-46 which assign preference ratings of AA-5 to
AA-2X to replace the ratings of A-5 to A-1-c assigned heretofore. It
isunderstood that the new sewerage order will carry preference ratings
of similar high rank.

Your Secretary takes this opportunity to acknowledge with thanks
the cooperation of the 56 sewage works officials who returned the mate-
rials requirement questionnaires which were mailed out recently. The
data compiled from the lists by G. J. Schroepfer, President-elect of the
Federation, is proving of immeasurable value in determining the over-
all needs of the field. Itmay be of interest to report that Mr. Schroep-
fer estimates the steel and iron used annually in maintaining sewerage
services would build 820, 28-ton tanks and that our annual requirements
of rubber would provide 17,500 tires for Jeeps !

SEWAGE WORKS PRIORITIES *

N eil J. F. Van Steenberg
L. Malcolm Staght
George J. Schroepfer

W. H. W isely, Presiding

Chairman W isely Il shall not waste time in explaining or describing
the importance of this matter of material procurement. In presenting
the priorities topic, we shall first have a discussion of the attitude of the
War Production Board to sewerage services by Mr. Neil J. F. Van
Steenberg of the Bureau of Governmental Requirements of WP B, then
a discussion of the mechanics of sewage works priorities by Mr. L.
Malcolm Slaght of the same Bureau, following which we shall hear from
George J. Schroepfer, our Vice-President, regarding the materials re-
quirements of the sewage works field as tentatively determined from the
questionnaire survey recently made. Finally, the sessionwill be opened
to questions so that you may all have an opportunity to bring up your
individual priorities problems at this time. Accordingly, | suggest that

* Symposium presented at Federation Conference on Wartime Sanitation, Cleveland, Chio,
October 23, 1942.
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you begin to frame your questions so that you may receive the fullest
advantage of the latter part of the session.

I take great pleasure in presenting Mr. Neil J. V. Van Steenberg of
the Bureau of Governmental Requirements of WPB, Washington, D. C.

The A ttitude of the W ar Production B oard to Sewerage Services

Mr, Van Steenberg: I shall give you a brief summary of events up
to this time without attempting to go into technicalities which may be
better handled as opportunity is afforded for you to ask questions.

During 1941 we had been hoping for the best but were beginning to
prepare for war. The O.P.M. in Washington had begun the gigantic
task of mobilizing the nation. Its successor, the WP B , has carried on.
The object was to forge the weapons to make our country invincible and
to steel the nation for the greatest task of its existence, consequently,
the War Production Board is now associated in most people” minds
with guns, tanks, ships, ammunition, and so forth. We know, however,
that the function of the Board extends further. It extends to that little-
noticed area known as the home front- a very important one. Our
cities must be kept healthy so that disease will not cripple our factories.
Law and order must he kept, saboteurs must he apprehended. Hos -
pitals must be readied for the grim harvest of war soon to come. Work-
ers from our new plants must be housed as decently as possible.

To deal with these and similar problems, the Bureau of Govern-
mental Requirements was set up within the War Production Board.
Its chief is Maury Maverick and his function is to regulate the flow of
material to the non-military aspects of the federal agencies, the state,
municipal and county governments and to see that such functions that
would normally subsist under this group of governmental agencies were
performed with as little interruption as possible.

During the time that the War Production Board and its predecessor
were learning their business and fumbling a little, shall we say, until we
get down to business, priorities were issued without knowing where
critical material could be obtained. The necessary ratings to obtain
this and that material rose and rose, and after you had your project all
set up and had priority for material, unless you got them right away,
the rating was changed and the next day you had to start over. Neces-
sary to the remedy for this situation was the knowledge of how much
the various governmental agencies— the various consumers of goods—
would need. In other words, there would he no change in priorities if
you could estimate exactly how much steel was wanted for the Army,
for the Navy, for water works, for sewers. It could be allocated then
and you could go to the stockpile and get your share. One of the first
jobs was to find out just exactly how much material was needed for these
various branches.

Up to the present time, priority assistance has been extended to
you by the Power Branch. You are undoubtedly familiar with the in-
strument as used, Preference Rating Order P-46. Those of you who
have read the October 10 revision and amendment of this instrument
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will notice that wherever the sewerage system is mentioned, you are
referred to the Bureau of Governmental Requirements and from now
on you have your representative in Washington in that Bureau.

The Bureau of Governmental Requirements was swamped in the
early days with federal works, with roads that had to he built, with
defense housing, and so on, and it was not until recently that it was
ready to take on the function that was specifically given it in the instru-
ment setting it up, namely, the extension of the priority system to
sewerage.

One of the first things | had to do, when I came on the job a couple of
months ago, was to try to find out how much material was needed an-
nually for the maintenance of sewers. In the course of this task, | hap-
pened to contact your Mr. Schroepfer at St. Paul and we discussed this
matter in great detail. There had been some talk about sending out a
questionnaire but this is exceedingly difficult in the War Production
Board and 1 was very happy when Mr. Schroeper suggested that this
organization conduct that survey. Your Secretary’ office was very
willing to cooperate with us in circulating this questionnaire which many
of you have received and used in reporting your material requirements.
Mr. Schroepfer is engaged in compiling and summarizing this material
and will tell you something of his findings later. With this data before
us, we shall be prepared to go before the Requirements Committee and
ask for what you need-— whether we get it or not is something else.

Estimates, at best, are unreliable these days. One unforeseen naval
battle in the Pacific will upset the entire allocation system and we may
have to deny you something which had been formerly allocated to your
use. We are reasonably sure, however, that you may count on getting
the material that you may need during the coming quarter.

There is no official ruling about who shall be favored in the event
that we should find that there was not enough material to go around but
considerable thought has been given this problem in the Governmental
Requirements Bureau. At the top of the listin “musts” are water and
sewers. They are first. Also, up near the top of the list, are such
things as fire protection equipment and policing and then itranges down
to other governmental functions such as libraries, recreational facilities,
etc., which probably will be allocated little or nothing. At least, these
latter items will be the first cut off in case itbecomes necessary.

1 shall look forward to any of your questions which will enable me
to discuss your specific problems better than 1 can in these general
remarks.

Chairman W isely:l should like to take this opportunity to acknowl-
edge, with great appreciation, the cooperation of those of you who par-
ticipated so willingly in connection with the materials requirement ques-
tionnaires referred to by Mr. Van Steenberg. The 56 per cent return
on these questionnaires isunusually high for such an activity and | trust
that this oral acknowledgment will suffice, in part, to take the place of
the individual acknowledgments which I would have preferred to have
given, but could not because of lack of time.
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W e shall next hear from Mr. L. Malcolm Slaght of the Governmental
Requirements Bureau who will tell you how to get your priorities
through and obtain delivery on the supplies and repair parts that you
need.

M echanics of Sewage W orks Priorities

Mr. Staght : When we were making plans for this meeting, Mr.
Wisely advised me that you people would be primarily interested in
maintenance, repair and operating supply priorities and only second-
arily interested in the PD-200 project applications which pertain to
new construction.

Most of my work for a long period of months has had to do with new
construction and PD-200 applications. You may be interested to know
that our current estimates on critical materials going into sewage works
indicate that almost three times as much is going into new jobs as into
maintenance, repairs and operating supplies. The proportion is about
the same for water works.

1 should like to comment briefly on your responsibility in the conser-
vation of materials used in furnishing the public service you render. |
certainly am not able to tell you how to conserve materials. We have a
few men in the War Production Board who might know as much about
itas many of you if they were on the job. There is nothing, gentlemen,
that you can write on paper which will permit a man in Washington to
decide whether your materials can be conserved or not as accurately as
you can make the decision inyour own office because you know all of the
details of your problem or at least can obtain the information with
little inconvenience. At the present time, the situation is that every
pound of metal and other critical materials that you take out of the total
production of this country to be used iIn sewage works, comes directly
out of our Army, Navy and Maritime Commission production. The
Army and Navy can use more planes, tanks and ships than the country
can produce. We have factory facilities in a great many lines which
are not working at capacity because we do not have the raw materials
needed for them to produce at their maximum rates.

The primary problem at this time is in the conservation of metals,
of which the first are, and this order is arbitrary, first, steel; second,
copper and third, the ferro-alloying elements such as chromium and
nickel. Every time you use something containing these metals, it
means that you are using something the Army can use to fight the war
and there is 110 limit to what the Army needs. The better we can equip
our military forces, the faster we will win.

You have a major responsibility, with every other person in the na-
tion, to exercise the most rigid form of conservation in buying materials
for anything in the nature of a civilian activity. This is a matter for
real measured judgment— a type of judgment that you must use ifyou
are to do your full part in pushing this war to victory as soon as vic-
tory is humanly possible of achievement.
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P D -200 (Project) Applications

Comparatively few of you, I expect, will be interested in project ap-
plications but those of you who are interested in them are, in all proba-

bility, intensely concerned. Preparation of a PD-200 application is
mainly mechanical—- making-up the list of materials and breaking it
down to show the exact quantities desired. The form requires you to

list the equipment in detail and to state exactly what you are going to
do in the way of construction. The principal part of the PD-200 appli-
cation, however, is the statement of justification. You must not merely
answer the questions in the front of the form in general fashion but
should supplement these questions with additional remarks which will
definitely establish the importance of your project in the war effort
and the justification for building it now. Many of you have probably
handled this form already and you may be sure that we realize that
while we can review it in relatively short time, a great deal more time
and labor has been expended in its preparation.

Unfortunately, | am afraid that people who have the most legitimate
case for a project application usually give the least information. Too
many times we receive applications attempting to justify a questionable
project in which it is evident that the best engineering, legal and po-
litical talent in the municipality have collaborated to prove the project™
value. Undoubtedly we have passed some of these projects. On the
other hand, the man who has an open and shut case is usually inclined
to feel that the situation is so evident that there should be no argument,
then proceeds to assume that we in Washington are as familiar with
the local details as he is himself. A poor application may entail corre-
spondence, inspections and trips to and from Washington which can
consume five months of time. A project application in proper form
can run through the War Production Board, as we are presently set up,
in forty-eight hours and 1 have put them through in twenty-four hours
and even less on one or two occasions. You can count on forty-eight
hour service if there is nothing wrong with the way your application is
prepared. The primary job in connection with PD-200 applications is
to tell the complete story by giving the entire background and justifica-
tion for the proposed work.

Order P-46 contains a list of questions which should be answered in
making requests for release from the restrictive provisions of the Order
for small project applications. This is a very good list of questions
and can be applied to the preparation of PD-200 applications just as
well. If your application answers these questions with specific facts,
with you bearing inmind that the official who reviews the application in
Washington has probably never been in your city and knows nothing
about it, the more likely your project is to be expedited.

Maintenance, Operation and Repairs— Order P-46

W e shall now get down to the details of Order P-46 which places at
your disposal automatic preference ratings for purchases necessary to
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maintenance, repair and operation of your facilities. These ratings
are automatic and you are permitted to assign them yourself by either
the endorsement contained in priorities regulation No. 3 or by the spe-
cial endorsement that is indicated in P-46 itself. Where there is a
large volume of purchasing, the endorsement is usually stamped on the
order, provided with a number and signed- a very simple procedure.

You will notice that you are given the privilege of using the ratings
assigned by P-46 at your own discretion. Although some of the early
orders which were replaced by P-46 were probably the most abused of
any issued by WPB, I have never heard such a reflection on Order P-46.
Remember that you can do your bit in the conservation of critical mate-
rials by holding your purchases to a minimum, regardless of the fact
that you have been favored with preference ratings of high rank.

When 1 arrived this morning I was under the impression that all of
you would have had an opportunity to read Order P-46 as most recently
amended on October 10. I now find that very few of you have received
a copy of the Order initsnew form and I shall direct your attention to
three major changes which have been made. First, preference ratings
assigned you have been advanced from A-2 to AA-5 for your ordinary
needs and from A-I-c to AA-2X for emergency breakdown or to make
reasonable advance provision against such breakdown, the latter rating
to apply to not more than 30 per cent of your allowed dollar volume.
Second, the amended Order makes it clear that public sanitation serv-
ices have been placed under the jurisdiction of the Bureau of Govern-
mental Requirements in W P B and directs that all reports and commu -
nications with reference to public sanitation be addressed to that Bu -
reau. Third, the Order, as amended, contains a specific definition of
what ismeant by the inventory of a utility. There are also some other
minor revisions and I think that you will find this Order to be in a most
satisfactory form at this time.

AA-2X 1is probably a strange rating to you and to emphasize its
value, 1 might say that ratings of this rank have been used in the past
for such important purposes as the repairing of equipment that may
have been damaged in combat. It is strictly an emergency rating and
in being permitted to self-assign such a rating in this Order, 1 think you
are getting more than any group has ever received so far from WPB .
Although this rating will enable you to obtain delivery on almost any-
thing you want to buy, up to the limit of 30 per cent of your total allowed
purchases, let me remind you of your responsibility to conserve mate-
rials and to extend these ratings with discretion.

This Order also contains certain limitations which are designed to
inform you of our policies. There are two general types of limitations,
namely, quantitative and qualitative.

Quantitative limitations are dollar value limits which are based on
the year 1940 as a base period or upon the comparable quarter of
1940, depending upon which you find to best meet your particular need.
W e appreciate that the increase in prices since 1940 has actually re-
duced, to some extent, the quantities of materials that you will be per-
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mitted to purchase today. The inventory limitation is also of the quan-
titative type. You must maintain your inventory of every class of ma-
terial at a practicable working minimum and a report form is now in
preparation which will enable you better to subdivide your inventories
as to classes of material. W here reference is made in the Order to
inventory restrictions for transmission and distribution facilities, you
may consider that, so far as your industry is concerned, this will pertain
to everything in your systems except sewage treatment works and
pumping stations. There may be a question, in some cases, where small
lift stations are involved. You must now operate with transmission
and distribution m aterial inventories at a level of only 60 per cent of
what it was in 1940, thus making every pound of steel, iron, copper,
brass and bronze in such inventories go as far as 1.67 pounds did before.
Inventories of materials used in the maintenance, repair and operation
of sewage treatment works and pumping stations may be held at 100 per
cent of the 1940 level.

There is also a restriction on withdrawals from inventory— that is
the m aterial put into use— which restriction is identical to that on the
inventory levels themselves, i.e., 60 per cent for items used on trans-
mission and distribution (sewage collection) systems and 100 per cent
for items used in sewage treatment and pumping works. If you are
being called upon to furnish appreciably greater service than you were
in 1940, there is provision made in the Order for any additional supplies
which might be needed. You may increase both inventories and with-
drawals in proportion to the increase in the total output of your system.
For example, if you are furnishing 20 per cent more service now than
you were in the corresponding quarter of 1940, your inventory with-
drawals may be increased autom atically by that 20 per cent without
reference to W PB. Provision is also made for relief from the above
guantitative lim itations for unavoidable and emergency situations or to
repair damage by act of public enemy, sabotage, explosion, fire, flood or
other climatic conditions. Hence, if you encounter a real emergency
which could not have been anticipated, you may proceed to use what-
ever you need because it is only reasonable that you should effect a
remedy to such a situation as soon as possible. You must, however,
make a report covering the entire matter in detail to the Washington
office of W PB within a reasonable time after the emergency has passed.

Quantitative restrictions apply also to the minor property additions
or expansions which are authorized under Order P-46. No such ex-
tension may be made under this Order unless it is specifically authorized
by the Director-General for operations and second, unless it is less than
250 feet in length and is to serve a new building where the foundation
was completed prior to July 1, 1942 or, finally, if it requires m aterials
aggregating a dollar value of more than $1500 for underground con-
struction and $500 for other types of construction. It is not permis-
sible to break down a larger project into smaller portions in order to

circumvent this last provision.
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Now we come to the qualitative limitations of Order P-46 which |
think may well be more important than the quantitative limitations.
The qualitative lim itations apply to critical materials which can be elim -
inated without serious loss of efficiency by substitution or design change.
The Order specifically states that if you can substitute less critical mate-
rials or save m aterials by changing the design, then you must do it. It
is, of course, impossible for us to police this particular provision in the
Order and we are leaving compliance up to you. | urge you all to take
advantage of every opportunity to use substitutes in place of the critical
m aterials you may have used in the past.

The second qualitative lim itation provides that all materials and
supplies, including the small construction projects, allowed in the Order,
shall be Iimited to those things necessary for minimum service stand-
ards. | do not believe that minimum service standards have ever been
defined but you might consider it as one of the areas for judgment
wherein you make provision for immediate satisfactory service without
too much consideration for permanence. In other words, eliminate all
of the elaborate features which may be highly desirable to the job but
yet are not absolutely essential to your furnishing a service which will
furnish the necessary protection to the public health.

I should also mention the provision made in Order P-46 which re-
lates to construction intended for protection against sabotage, air raids
or other acts of public enemy. The Order gives you a rating of AA-5
for materials to be used for these purposes but before you use that
rating, you must submit a specific application for permission to use it
and you must receive specific authorization from our Washington office
before you can extend it. The fact that the Order states that you get
the AA-5 rating does not mean much— the rating can be used only when
you are given specific authorization. I think it is only fair for me to
inform you that we are not in favor of any elaborate arrangements for
protection against such things as sabotage and air raids and | will ad-
m it that this policy on the part of the W ar Production Board is largely
due to my efforts. This general policy, implemented by Mr. Krug, who
is head of all priorities, is that 110 materials will be provided for sabo-
tage or air raid protection except for certain facilities absolutely vital
to the war effort and only the barest minimum amounts will be provided
in these cases, hence, if you are planning to fence in and lightyour prop-
erty to discourage saboteurs, you had better count on using a wood
fence and painted wood reflectors for the lights because it is not likely
that you will be given priority ratings which will enable you to purchase
woven wire fence or large reflector beacons.

M ay | again direct your attention to the list of questions contained
in Order P-46 which must be answered when you make application to

the Bureau of Governmental Requirements for permission to exceed

any of the limitations of the Order. These questions must be answered
completely before any ratings of special rank will be permitted and
these same questions should be kept well in mind in the preparation of

other applications such as PD-200 and PD-1A.
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Proper Use of PD - 1A and PD-200 Applications

When you find it necessary to make an extension of service or to
undertake construction which will exceed the limits allowed in Order
P-46, you can submita PD-200 form or PD -1A form — but you must be
certain to submit the proper one. W e have experienced a number of
unfortunate situations in this connection. Form PD-1A should be
used only where your project involves a total cost, including labor, of
less than $2500 or where not more than five items of critical material are
required. In all other cases, the PD-200 form must be used.*

Chairman W isely : Thank you, Mr. Slaght.

W e shall hear, at this time, from George J. Schroepfer who con-
sented to undertake the task of compiling and summarizing the mate-
rials requirement questionnaires which were recently obtained from
fifty-six sewage treatment plants by the Federation. Mr. Schroepfer
will present the tentative basic requirements of materials by the sewage

works field as determined from his study of that data.

Sewage W orks Materials Requirements

M r.Schroepfer : Early in September we conducted a sort of Gallup
poll for the purpose of estimating the quantities of the various critical
m aterials which are used annually in maintaining sewerage and sewage
treatment services in the United States.

Questionnaires were mailed to 100 municipalities from which fifty-
six returns were received— a very good percentage. The municipalities
included in these returns represent about twenty-five per cent of the
population of the United States which is served by sewage treatment
facilities.

A total of 140 questions was asked in the questionnaire and | know
that it was difficult for you to fill them out. However, if you thought
you had a difficult time, you should have had my assignment to go over
fifty-six of them in one week in order to develop something for the use
of W PB in connection with steel allocations.

Table | is a tentative summary indicating the annual usage of cer-
tain critical materials in sewage works during the year 1940. You will
note that the quantities, as reported, were reduced to units per thousand
population served and then expanded to give an approximation of the
quantities used in the entire nation.

As you study the table, you may be interested to note that the steel
and iron used in sewage works in one year’s time amounts to enough
to build a 25,000 ton battleship and that the 400,000 pounds of rubber
used is sufficient to manufacture about 20,000 tires. This will give you
some idea of the magnitude of our requirements and will show the need
for improvising on our part in the operation of sewerage facilities and

for further improvising on the improvisations as time goes on. I think

*W PB Administrative Letter No. 7, dated October 9, will be found a helpful reference
in fiing PD-IA and PD-200 forms. A limited supply of these instructions is available at
the Federation Secretarial office, Box 18, Urbana, lIllinois and copies will be furnished on

request.
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Table 1— Federation of Sewage W orks Associations
Tentative Summary of Questionnaires on Use of Some Critical M aterials in O peration
and M aintenance of Sewer Systems and Sewage Treatment W orks in 19J8
. Quantity  Approximate
Item Unit Quantity Pospel:{/aetclion per 10C National
Population T otal*

(A) Sewer Collection Systems

1. Castings, Pipe and Other Lb. 2,271,697 4,793,008 473.0 37,800,000
2 . Steel and Iron Lb. 162,240 5,202,554 31.2 2,500,000
3. Rubber Products Lb. 25,589 5,269,630 4.85 387,000
(B) Sewage Treatment Works
1 . Ferrous Metals Lb. 1,084,895 9,481,679 115.0 5,700,000
2. Non-Ferrous Metals
Brass, Bronze and Copper Lb. 28,149 9,485,679 2.95 148,000
Lead Lb. 5,823 6,165,797 .95 47,500
Aluminum Lb. 4,205 5,736,179 .73 36,500
3. Paints, Except Aluminum Gal. 5,933 7,416,796 .80 40,000
4. Chlorine Lb. 5,301,058 9,564,008 555.0 27,800,000
5. Fuel 0Oil Gal. 937,000 9,583,083 97.7 4,900,000
6 . Gasoline Gal. 129,881 9,583,083 13.5 670,000
7. Rubber Lb. 26,743 9,592,750 2.78 139,000

* Sewer System Quantities Based on 80,000,000 Population Served in 1942.
Sewage Treatment Quantities Based on 50,000,000 Population Served in 1942.

we should all he grateful to those who furnished the information sub-
mitted in the questionnaires because without their cooperation this
project would not have been possible.

Chairman W isely: We have on hand a liberal supply of the recent

Administrative Letter No. 7 issued by W PB which will be helpful to
any of you in handling PD-200, PD -1A and other special application
forms for preference ratings. W e also have a few copies of Order PM fi
as amended October 10, which will be available, as long as they last, to

anyone requesting them.

W e shall now open the meeting to questions and answers. I am sure
that all of you who have operated or built anything in connection with
sewage plants in the past year or so have had some sort of priority
trouble. Let us have them now.

H. T. Rudgal (Kenosha, Wisconsin) : Referring to the limitations
for ordering m aterials, what basis should be applied to a plant which
started operation in 1940 and had no previous purchase record?

Chairman W isely: Certainly in a case of that kind it should be per-
missible to use a little common sense and use the first full year of opera-
tion data that became available. I shall ask Mr. Slaght to comment
further.

Mr.SIaght:WhiIe most of our maintenance and repair orders and
all other types of orders have a specific provision covering that con-
tingency, | am sure it is not covered in P-46. Mr. Wisely’s answer cer-
tainly is correct— it will be satisfactory for you to use your first full

year of operation as a base. If the first full year of operation is not



\ol. 4, No. 6 SEWAGE WORKS PRIORITIES 1347

indicative of your needs, and it may not be when you have just started
a new plant, | think the solution is for you to write a letter to the Bu-
ureau of Governmental Requirements, W ar Production Board, giving
any figures you may have for the first quarter or year and explaining
in detail your estimates of what you think you may need. It will then
be possible for us to furnish you with an authorization to use a suitable
basis for your procedure under P~ 6.

L. H. Enslow : Air. Slaght, will it not be possible from the work the
Federation has done in making an inventory survey, to arrive at certain
figures expressed in quantities per thousand population that would be a
useful guide in determining what an inventory should have been in
19407? | suggest that as an idea for determining some workable basis.

M r. Slaght: Since sewage disposal systems vary in type rather
widely, I think that your suggestion would be impractical. | believe it
would be possible for the Federation to develop something for your use
in the nature of goal figures. By comparing your own limitations
under P-46 with these goal figures, you may find that your requirements
are considerably in excess of them, indicating how intensively you
might go about m aterial conservation in operating your facilities. The
practicability of applying average data, in view of the variation in the
size of municipalities and methods of handling sewerage problems, is
one that | should not attem pt to discuss at the moment.

Paul D. Cook (p ainesviite, Ohio): Referring to paragraph E-2 of
P-46, which refers to the application of a housing project rating to
utility construction, did Mr. Slaght state that it was wise to answer the
questions in P-46, as well as those in PD-200 Did he refer to both of
those lists of questions!

Mr. Slaght: Yes, the PD-200 form should be filled out completely
but you should be certain that the list of questions contained in PM 6 is
also covered. You can make decisions of that sort entirely on your
own if you will place yourself in our position. W e are trying to make
a decision on the basis of information you furnish— what we want is a
story which will permit us to make a decision. If you leave out this or
that question, it is not so important, provided that you answer every
question which applies particularly to your situation. Do not hesitate
to write a page or two on a question which appears to bear upon a major
point in your case.

Mr. Cook: One further, minor question. Do the district offices of
W PB have authority to grant the use of preference ratings or must
such authorizations come through Washington?

Mr. Staght : That is an authority which has not yet been vested in
the district offices. Onr district and regional offices can frequently be
of very considerable service to you, but mainly in an advisory capacity.

Morris M. Cohn: Do the requirements of P-46 apply to refuse
incinerators?

M r. Staght: The answer to your question is categorically yes.

Mr. Cohn: We have a refuse incinerator equipped with a 20 h.p.

motor. This motor burned out and was repaired under an emergency
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order. W e have a second 20 h.p. motor which appears to be in such
physical condition that it, too, may go, leaving us with the problem of
trying to obtain a complete spare motor for that purpose. W e have
been warned that it would be difficult to get a proper priority rating to
purchase such a motor because of the shortage of copper. Can we
apply an AA-2X immediately to a purchase order, Mr. Slaght?

M r.Staght :Yes, you can apply the AA-2X right now and probably
get the motor on an AA-5 if you are a good shopper.

George J. Schroepfer: | should like to have a definite answer to
this one question. Where we have a special problem that must be taken
up in Washington, is it taken for granted that we write specifically to
the Bureau of Governmental Requirements?

Chairman W isely : 1 think it has been definitely stated that all sew-
age priority matters will be handled through the Bureau of Govern-
mental Requirements rather than the Power Branch as has been the
case heretofore. This is one of the most important facts brought to
us today.

W . R. Gelston (Quincy,Illinois): | had a letter within the past week
from the W ar Production Board giving an interpretation to the effect
that where a water and sewage system are under joint management, all
questions pertaining to water or sewage should continue to apply
through the Power Branch. Does your statement supersede that letter?

Mr. Slaght: For the moment, water matters are handled in the
Power Branch and sewage matters in the Bureau of Governmental Re-
quirements. W e believe that arrangements have been made so that you
will not encounter any great confusion if you write a proper reference
on your letter. Most of the problems you will have will be specifically
in connection with either water or sewage. If you have a problem
which includes both, address it to either agency and you will get an
answer because we check back and forth in our work pretty closely.

Mr. John H. Brooks, Jr. (Worcester, Massachusetts): There has
been some misunderstanding in my city as to the meaning of the $1500
lim itation as applied to underground construction such as sewers.
Does the $1500 lim itation in P-46 apply only to critical materials or
does it include other types of materials such as pipe, sand and cement

which are the main items?

Mr.SIaght :The limitation includes all materials. In many of our
construction |limitation orders the total construction cost, including
labor and engineering, will govern. This Order says “ material” and

does not refer to critical material.” I might add that you will get a
little more consideration for construction projects which do not in-
volve iron, steel and copper than one which does but you must keep in
mind that there is a very considerable shortage of construction ma-
chinery and labor which makes it necessary to exercise control over all
construction.

M orris M. Cohn: Mr. Slaght recommended that we soft pedal ex-
penditures for protective measures in sewage treatment works. He

gave examples which referred more to sabotage control than to air raid
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damage. Do | take it, Mr. Slaght, that the paragraph on air raid pro-
tection also includes protection against sabotage ?

Mr.Slaght: Yes, sir, it does. My remarks on that were statements
of my own rather firm opinions, as well as of W PB policies.

William A. Allen (Pasadena, California): | would like to ask in
regard to the 30 per cent limitation on the application of the AA-2X
emergency rating in any quarter. If you have a repair job that re-
quires in excess of the 30 per cent allowed, must permission be obtained
from Washington before the AA-2X rating can be used?

Mr. Slaght: If you exceed the limit, you must definitely have au-
thorization and that authorization must be obtained by means of a
PD-1A form. The PD -I1A form of application should be used where
such higher ratings are sought, as well as in connection with project
applications.

Mr.Allen : Could that permission be obtained by telephone or tele-
gram if it is urgent?

Mr.SIaght: Yes, and it could be taken care of in your local office in
San Francisco or in Los Angeles. W e hope to be able to handle such
things in a matter of two or three hours where there is a demand for
real urgency.

You people have an odd job on the west coast in view of the fact that
rating requirements at the moment are generally higher there than in
the rest of the country. W e are hopeful that the situation will not pre-
vail for many more weeks. | would strongly suggest that you purchase
m aterials from the east and middle west in order to get them at a lower
priority rating, even though some additional expense may be required.
W hat you purchase from available stocks on the west coast at this time

leaves that much less for immediate military requirements in that

region.
Chairman W isely: We must now suspend this discussion. I say
suspend because any further questions, and | am sure that there are

others, can be handled in the “ Priorities Clinic” across the corridor.
In concluding this session on priorities, | should Ilike to thank
Mr. Van Steenberg, Mr. Slaght and Mr. Schroepfer in behalf of the

Federation.



Editorial

THE JOURNAL AND THE OPERATOR

The Sewage W orks Journal,in Vol. I, No. 1, October, 1928, was di-
vided into several sections, which have been continued to the present
time. These sections were Sewage Research, Sewage Works Opera-
tion, Industrial Wastes and Stream Pollution. Later a section on
Operators’Reports was added, and this was changed to The Operators’
Corner when it was taken over by Mr. Wisely.

Thus it is possible to assign the relative importance of these divis-
ions, as the years have passed, by pages published annually under each
section heading. Although comparison of pages may not necessarily
measure the relative worth or value of the various divisions, a list of
pages does indicate the proportion of the Journal’s available space
that has been devoted to each division.

The following tabulation gives the pages under each heading for the
past seven years. The page size was increased in 1936, so this is a

logical starting point for the comparison.

Sewage Works Journal

Classification of Subject M atter— Pages
S Plant Operation and Industrial Stream Reviews and

Year Rees\gg?gh Operatgrs’ Corner Wastes Pollution Abstracts Total
1936 356 401 21 48 103 929
1937 378 447 17 17 108 967
1938 331 411 96 64 71 973
1939 384 375 126 19 66 970
1940 329 412 88 59 109 997
1941 255 458 63 125 105 1080*
1942 260 606 71 89 80 1158*

*Including Advertisers’ Contributions.

The last column shows the substantial increase in number of pages
of subject matter. From 1937 through 1939 the average was 970; since
then there has been a steady increase, averaging 80 pages per year for
the past two years.

More important than this total increase, however, has been the in-
crease in pages devoted to Plant Operation and The Operators’ Corner.
The average from 1936 through 1940 was 409 pages; this increased to
458 in 1941 and to 606 in 1942. The Operators’ Corner amounted to 134
pages in 1940, 158 in 1941, and 285 in 1942. Mr. Wisely took over this

section in May, 1941. His outstanding success in developing this part
of the Journal is indicated by these figures. His Corner certainly
can’t be defined by Webster as “ an out-of-the way place; a nook,” but

maybe by ‘“the state of things produced by a person or persons who buy
1350
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up the whole or the available part of any stock or species of property. ’’
We don’t believe Pete has cornered all operators’ material in the coun-
try, but only most of it. Also he has not bought it— he has obtained it
by much correspondence and editing.

The sewage works operators ought to be pleased by this proof of
the attention being given to their interests. Research must not be al-
lowed to occupy any less space than it has for the past two years, but it
may not require much more space during the war. Industrial waste dis-
posal is the section that ought to show substantial increase in the next
few years.

The Editor would appreciate any letters from readers of the J our-
nal concerning this record, and trends of interest for the future. The
Journal is unique in many ways, and it will retain its individuality if
it reflects the interests, aims and aspirations of the loyal members and
subscribers who have supported it so faithfully. When the Federa-
tion was reorganized two years ago, some advisers insisted that it would
be fatal to require full subscription to the Journal for membership
in the Federation, and therefore the half-time privilege was established,
whereby only three issues per year could be obtained at a proportion-
ately reduced rate. It is surprising and gratifying to the Editor to
note from Mr. W isely’s report, which will be published in our next
issue, that there were only 53 such half-time subscribers last year, as
compared with 2324 full-time subscribers. There were 30 half-time
members in one association, 17 in another, 4 in another (New York,
with 508 full-time— a complete refutation of the forebodings) 1 in each

of two other associations, and none in the remaining twenty-three as-

sociations. Because of this loyalty, and possibly sacrifice for many
poorly-paid operators, we hope the Journal will continue to deserve
their support, and will give them their money’s worth.

F. W. MohlIman



Federation Affairs

THIRD ANNUAL CONVENTION
NATIONAL CONFERENCE ON WAR TIME SANITATION
Cleveland, Ohio

October 22-24, 1942

The Third Annual Convention of the Federation of Sewage Works Associations was
held at Cleveland, Ohio, October 22-24, 1942, as a Conference on War Time Sanitation,
in conjunction with the meeting of the Ohio Conference on Sewage Treatment. Total
registration was 412, including 26 ladies. Some 27 exhibitors were present but the ex-
hibits were considerably simplified and did not require operators or attendants. Likewise
entertainment was modified to wartime standards, although what was presented was excel-
lent and satisfied everyone. Ladies” entertainment included the usual luncheons, fashion
shows and a bridge party. The featured speaker was Dr. John V. N. Dorr, who spoke at
the Federation Luncheon Friday noon. His topic was “Genealogy of Modern Sewage
Treatment, a Product of Sanitary, Chemical and Metallurgical Engineering.” He gave
a fascinating review of the development of use of mechanical equipment in sewage treat-
ment, starting with the Dorr thickener in 1913. Reminiscences of his work in metallurgy,
and of his early training in the laboratory of Thomas A. Edison, added human interest to
the saga of Dr. Dorr’ distinguished career.

The technical program was again, as in past years, arranged to suit the plant op-
erator. He had a complete session Friday afternoon, and, as usual, a curtailed session
Saturday morning. The latter, “Significance and Value of Laboratory Tests in Sewage
Plant Operation,” ledby Le Roy W. Van Kleeck, was headed off long before the operators
were through talking about B.0.D., sampling, grease, etc., to make way for the business
meeting at 11:00 A.M. President Bedell had set, as one goal, strict adherence to the pro-
gram’s time schedule, and he nearly made the goal, except for some interference on Friday
morning. However, even if the operators had been given all Saturday morning, plus the
afternoon, they would still probably have had to be cut short, because they never tire of
discussing laboratory and plant problems, and the time allotted is never enough.

A very important feature of the technical program was the discussion of “Priorities,”
which had been arranged by Secretary Wisely and Vice-President (then, now President)
Schroepfer. The report of this clinic is given in the “Operators” Corner” in this issue.

All speakers on the technical program were present except Prof. H. E. Babbitt,
whose paper “The Need for Short Training Schools in Sewage Treatment During the
Present War Emergency” was read by title. Two important and timely papers, those by
Mr. A. M. Rawn on “The Influence of the National Emergency on Sewage Treatment
Problems” and by Lewis H. Kessler and John T. Norgaard on “Operation of Army Sew-
age Treatment Plants,” are printed in this issue. The latter, together with the authors”
paper on the same subject in our July, 1942, issue, constitutes an authoritative and ex-
clusive record of the intensely interesting development of sewage treatment in army camps.
The authors” frank appraisal of patented and commercially promoted processes deserves
warm commendation.

Various side-lights on the Conference included an address by William A. Stinchcomb
of Cleveland on “Local Civilian Defense Problems” ; the gathering of Frank Woodbury
Jones” pet clan of “Quarter Century Operators” ; the convention notes and registration
list interestingly edited by “Rusty” Symons; the trip to the Easterly Treatment Works
Saturday afternoon, where luncheon was served to an overflow crowd prior to inspection
of the plant; the Board of Control meeting Saturday night, which lasted from 5:30 to
11:15 P.M., and at which three honorary members were elected, as reported herewith;
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and the award of the attendance-mileage cup again to the Central States Sewage Works
Association, which had a numerical representation even larger than that of the Ohio group.

The technical program was printed in the September issue, and need not be repeated
here. All papers presented will be published in this and succeeding issues. Officers for
the ensuing year are :

George J. Schroepfer .............. President

A. M. Rawn ._........ Vice-President
A. S. Bedell ... .. .. .. . ... .... Past-President
W. W. DeBerard ..... ... ... ...... Treasurer

W. H. Wisely ... .. o ioiiiaa. Secretary

F. W. MohlIman ... ... .. ....... Editor

The 1943 meeting will be held in Chicago at the Hotel Sherman on Oct. 14 or later.
A very cordial invitation was received from the Minneapolis-St. Paul delegation, but the
Executive Committee decided that restrictions of wartime travel might make the selection
of Minneapolis-St. Paul more precarious than selection of Chicago, the cross-roads of the
nation.

The many committee reports and transactions of the Meeting of the Board of Con-
trol Saturday night are too voluminous to be included in this issue, but will appear in the
January issue. However, membership of the new committees is given below, also the
letters proposing three new honorary members, who were elected. Inasmuch as honorary
members are restricted to ten, Mr. Orchard advised that great care be exercised in the se-
lection of the remaining six, and mechanism for such selection was voted on by the Board,
to be published in the January issue.

F.ow. M.

FEDERATION OF SEWAGE WORKS ASSOCIATIONS
Constitutional Committees

(New Names Ilalics)

executive committee (President and four Directors)
George J. Schroepfer, cnhairman (Central States)
A. E. Berry (Canada)
H. E. Moses (Pennsylvania)
D. S. McAfee (Manufacturers)
J. K. Hoskins (Federal)

ceneral Policy committee (Latest living Past President as Chairman, three Directors,
three members-at-large. Three of total to be operators— 3 year terms)

A. S. Bedell, Chairman
Charles G. Hyde, %3 (California) Member-at-Large
¢ R. E. Fuhrman, %44 (Federal, Operator) Member-at-Large
S. C. Probaseo, 45 (New Jersey, Operator) Member-at-Large
N. G. Damoose, 43 (Michigan, Operator) Director
H. E. Moses, 44 (Pennsylvania) Director
V. P. Enloe, 44 (Georgia, Operator) Director

Publication com mittee (Editor and at least four Members-at-Large)

F. W. Gilcreas, chairman (New England)
F. W. MohlIman (Editor)

Rolf Eliassen (New York)

R. S. Phillips (No. Carolina)

. w . steer (Texas)

Carl Green (Pacific Northwest)

F. M. veatch, 3r. (Kansas)



1354 SEWAGE WORKS JOURNAL

F.s. rrier (Pennsylvania)
c. c.rarson (Central States)

organization committee (At least three Members-at-Large)

Ernest Boyee, cnhairman (Kansas)
Fred D. Bowlus (California)
2w . surwie (New England)

Seicage W orks Practice Committee

Bese

Stan

Morris M. Cohn, chairman (New York)
F. W. MohlIman, Editor (Central States)
C. E. Keefer (Maryland-Delaware)

John Brooks (New England)

G. P. Edwards (New York)

Harold F. Gray (California)

J. J. Wirts (Ohio)

sonn 8. poicncs (New Jersey)

A_. H. Niles (Ohio)

Novenber, 1942

arch committee (At least 5 Members-at-Large appointed by Chairman, President

concurring)

W. Rudolfs, chairman (New Jersey)
Thomas Camp (New England)
. J. Cleary (New Jersey)

. P. Edwards (New York)
A. Faber (New York)

. J. Fischer (New York)
Heukelekian (New Jersey)
L. mick (Central States)
R. Setter (New Jersey)

. 1. Zaek (New York)

. W. Gehm (New Jersey)

I > T o m

= i 7 T i

Joint Committees (of some Years’ Standing)

enclature committee (Three members serving with similar Committees of the

A. S. C. A. and A. P. H. A.)

F. W. Jones, chairman (Ohio)
J. Yelz (New York)
. E. Keefer (Maryland-Delaware)

[e=]

dard M ethods for the E xamination of Seicage Committee

W. D. Hatfield, cnairman (Central States)
George Symons (New York)
. E. Cobum (New England)
J. Fischer (New York)
P. Edwards (New York)
. W. Moore (New England)
E. Bloodgood (Central States)
W. Gilcreas (New England)
F. Hurwitz (Central States)
J. Castro (California)
S. Mahlie (Texas)
. Starr Nichols (Central States)
Richard Pomeroy (California)
C. C. Ruchhoft (Federal)
William Rudolfs (New Jersey)

S
A
G
E
D.
F.
E
A
W
M
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New Committees (Appointed in 1941 in Accordance with Recommendation

of General Policy Committee)

Awards Committee
C. G. Hyde, cnhairman (California)
E. S. Chase (New England)
G. P. Edwards (New York)
C. C. Larson (Central States)
H. E. Moses (Pennsylvania)

Operating Report Committee

A. P. Dappert, cnhairman (New York)
A. E. Babbitt (Central States)
w . a. anen (California)

Publicity and Public Relations Committee

N. S. Nussbaumer, cnairman (New York)
D. E. Bloodgood (Central States)

H. R. Hall (Maryland-Delaware)

W. L. McFaul (Canada)

Prof. E. L. Waterman (lowa)

Prof. E. G. Tyler (Pacific Northwest)

Operator’s Q ualifications Com m ittee

L. W. Van Kleeck, cnhairman (New England)
A. P. Dappert (New York)

P. J. Kleisser (Central States)

M. W. Tatloek (Ohio)

8. v. Howe (RoOCky Mountain)

W ar Service Comm ittee (Formerlwa\Ilan D efense Cummlltes)

R. E. Fuhrman, chairman (Federal)
R. F. Goudy (California)

Dana Kepner (Rocky Mountain)

L. S. Kraus (Central States)

W. B. Redfern (Canada)

W. F. Welsch (New York)

T. T. Quigley (New York)

Post W ar Planning Committee

A. M. Rawn, cnairman (California)
Earl Devendorf (New York)
Langdon Pearse (Central States)
William Piatt (No. Carolina)
William Raisch (New York)

William Storrie (Canada)

Finance Advisory Committee
W. J. Orchard, chairman
G. J. Schroepfer (President)
A. S. Bedell (Past President)

H onorary Members

Three new Honorary Members were elected by the Board of Control in accordance
with the following proposals from member associates. C. A. Emerson was elected in 1941.
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R esolution

Nomination of M r. Langdon Pearse— Honorary M embership

Whereas, Mr. Langdon Pearse is one of the founders of Central States Sewage Works
Association and a member of said Association for many years, and

Whereas, Mr. Pearse has vast practical and scientific knowledge in matters relating to
the nature, collection, treatment, and disposal of sewage, and

W hereas, he has labored diligently to advance knowledge concerning design, construction,
operation, and management of sewage works, and

Whereas, Mr. Pearse has been a leader in the encouragement of the friendly exchange of
experience in matters pertaining to sanitation, and

Whereas, Mr. Pearse labored quietly hut at great length to prepare the volume, ‘*Modern
Sewage Disposal,” and

Whereas, Mr. Pearse is a congenial gentleman, a good friend, and a man’s man,

Therefore, Be It Resolved, that Mr. Langdon Pearse be, and he hereby is, nominated by
Central States Sewage Works Association for election to Honorary Membership in the Federa-
tion of Sewage Works Associations.

Passed by Executive Committee OF central states sewage W orks Association, OC-—
tober, 1942.
J. C. Mackin,

Secretary-Treasurer

To the Board of Control
Federation of Sewage Works Associations

In accordance with the action taken by the Executive Committee of the New England
Sewage Works Association on September 23, 1 am pleased to present to the Board of
Control of the Federation of Sewage Works Associations the name of Julius W. Bugbee
of Providence, Rhode Island, for election to the grade of Honorary Member of the Fed-
eration.

Mr. Bugbee was graduated from the Worcester Polytechnic Institute in the class of
1890, receiving the degree of Bachelor of Science in chemistry. He became chemist in
charge of the operation of the Worcester sewage treatment plant in 1892, serving there
until 1901 when he became supervising chemist and operator of the Providence sewage
treatment plant, a position which he holds at present. He has, therefore, been continu-
ously active in the profession of sewage plant operation for a period of fifty years, and
is without doubt, the dean of all sewage plant operators in the United States.

In addition to his services as an operator, Mr. Bugbee has been prominent in profes-
sional activities during his fifty years of service. He was a member of the group re-
sponsible for the organization of the New England Sewage Works Association in 1929,
and served that Association as Vice-President in 1929 and 1930 and as President in 1934.
He was the Director representing the New England Association on the Board of Control
of the Federation in 1931 and 1932, and served as Vice-Chairman of the Federation dur-
ing 1934. He has always taken an active part in the technical societies with which he has
been connected, being a most regular attendant at all meetings, including that of the Fed-
eration in 1941 when he became a charter member of the Quarter Century Operators” Club.

In view of his professional attainments, his many contributions to the science of sew-
age treatment, and his long record of efficient service, the New England Sewage Works
Association feels that he has amply merited the distinction of honorary membership in the
Federation and hopes that favorable consideration will be given his nomination for this
honor.

F. W ellington Gilcreas,
birector for the New England Association

New York State Sewage W orks Associations

Sept. 21,1942

Resolution

Whereas, Arthur S. Bedell has rendered outstanding and meritorious service to the Fed-
eration of Sewage Works Associations as member and chairman of the important Federation
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Re-organization Committee, as Vice-President of the Federation and as President of the
Federation during the troublesome year just past, and
W hereas, his years of continuous service as the Secretary-Treasurer of the New York
State Sewage Works Association has contributed in great measure to the outstanding growth
of this Association, and caused this Association to add strength and solidarity to the Federa-
tion of Sewage Works Associations, therefore be it
Resolved, that the New York State Sewage Works Association, through its Executive
Committee, nominates and indorses Arthur S. Bedell, President of the Federation of Sewage
Works Associations, as an honorary member of the Federation, upon the completion of his
term of office in October 1942.
Charles R. Velzy, chairman
Joseph E. Rehler
W. H. Larkin
W illiam Raisch
Robert C. W heeler
W. L. Malcoln
W m .D. Denise
Edward J. Smith



R eviews and Abstracts

EXPERIMENTAL WORK TO IMPROVE THE PERFORMANCE
OF A BIO-AERATION PLANT

The surveyor, 101, 201-202 (June 12, 1942)

The following are excerpts from discussions of paper by John Hirst previously ab-
stracted and reported in the September, 1942, issue of the Sewage W orks Journal.

Mr. C. Lumb suggested that the most economical manner of providing additional
preliminary treatment at Sheffield would be to convert the existing secondary sedimenta-
tion tanks to pre-aeration units adding the return sludge from the final settling tanks of
the Sheffield units, the sludge being first re-aerated if necessary in new re-aeration tanks.
He commented upon the unusually large chemical requirements due evidently to the high
alkalinity of the sewage. Results obtained by using ferric salts in conjunction with acid
checked similar results at Halifax, namely, greater precipitation than with either agent
alone. Greater success with bio-aeration at Sheffield might be attributed to the iron con-
tent of Sheffield sewage.

Mr. R. L. Moore had experienced difficulties with the Brighouse bio-aeration plant
similar to those at Sheffield. He felt that return of a heavier activated sludge would en-
able the plant to treat the extra flon. Mr. F. Oliver stated similar troubles had occurred
at Rotherham with a Haworth plant. A solution to the trouble was found by feeding a
mixture of final effluent and filter effluent to the bio-aeration units.

Dr. W. Watson stated that some troubles were experienced at most activated sludge
plants where aeration was not used in conjunction with some other method of purification
such as percolating filters. He felt that this was due to over-optimism on the part of de-
signers as to the capabilities of the activated sludge process leading to underdesigned
plants. He stated that if lack of aeration was a cause of bulking troubles, the troubles
might be overcome by (@) diluting the sewage with effluent if a long series of tanks was
used; (b) using a lesser number of tanks in series; (e) adding only a portion of return
activated sludge at the beginning of the aeration period and adding the remainder about
half-way down the plant when the oxygen demand had been reduced.

K. Vo Hin

THE EFFECT OF CHROMIUM COMPOUNDS ON THE
PURIFICATION OF SEWAGE BY THE ACTIVATED
SLUDGE PROCESS

By 8. H. Jenkins and C. H. Hewitt

The surveyor, 101, 211-212 (June 19, 1942)

The authors discuss the effect of chromium compounds in sewage upon sewers,
trickling filters, and the operation of the activated sludge process.

They state that chromium compounds do not cause heavy deposits in sewers due to
the fact that the précipitants formed by the reaction of chromates with sewage are light
and bulky and not likely to settle out.

References are given to three sources in the literature regarding experiments by
others with chromium wastes : viz.,

(1) Monk, H. E., “ Some Chemical and Bacteriological Properties of Trade Wastes Contain-
ing Chromates,” 7. and Proc. Inst. Sewage Purification, PpP. 9-16 (1939).

(2) Spencer, J. H., “ The Treatment of Chromium Plating Waste,” . and Proc. Inst. Sewage
Purification, Pp. 17-30 (1939).

1338
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(3) lJenkins, S. H., and Hewitt, C., “ The Effect of Chromate on the Purification of Sewage by
Treatment in Bacterial Filters,” J. Soc. Chem. Ind., 57, 41-44 (1940).

Regarding the effect of chromates upon the purification of sewage in laboratory
trickling filters, the authors conclude,

1.0.1 part chromium per 100,000 indicated loss in nitrate in the filter effluent and
somewhat more B.0.D. than in the control filter unit dosed without chromate. 1.0 part
chromium per 100,000 was sufficient to convert a good effluent into one of moderate
quality. With 10 parts of chromium per 100,000 nitrification was reduced about 70 per
cent and organic impurities were about twice as great as in the control filter effluent.

2. Chromates induced deposits in the upper layers of the filter.

3. Dry solid matter in the upper part of the filter fed with sewage containing 10
parts of chromium contained 5.2 per cent of chromium indicating that 1.2 out of the 10
parts of chromium were retained by the filter.

4. The solids deposited in the dosing tank contained 26 per cent of chromium.

Some reduction of organic matter took place in the filters even with 10 parts of
chromium per 100,000 present in the sewage. The tentative conclusion of the experi-
menters was that the continued presence of 1 part of chromium as chromate per 100,000
did not prevent substantial purification but did accelerate clogging of the filters.

In the activated sludge process 0.2 parts chromium as chromate per 100,000 will re-
duce or even stop nitrification. One part chromium as chromate per 100,000 present
continuously for two days may cause nitrification to cease and require a week or more to
restore the sludge to normal activity.

Chromium appears to have a specific inhibitory action upon nitrifying organisms.
The action is not toxic.

There is a pronounced difference between the action of chromium supplied as chro-
mate and as chrome alum. Chromate stops nitrification and decreases biological activity
of the activated sludge. Chrome alum has no effect on nitrification (at concentrations
higher than those of chromate which do effect nitrification); it does enhance flocculation
and does not interfere with biological activity. Thus, reduction of chromate to a chromous
state in chromium plating waste should precede treatment of the waste by activated sludge.
Chromates are rapidly reduced to the chromous state by a reducing agent such as sulfur
dioxide.

K. V. Hin

MANURIAL VALUE OF SEWAGE SLUDGES

By E. M. Crowther and A. H. Bunting

The Surveyor, 101, 255-258 (July 24, 1942)

A paper on this subject was presented at the annual summer meeting of the Institute
of Sewage Purification by the authors who are members of the chemistry department of
the Rothamsted Experimental Station. The authors introduce their paper with the state-
ment that they have no intention of attempting to answer the question which the title im-
plies, but rather desire to consider some of the questions which have to be answered in
this connection and to describe their field experiments.

Soil organic matter content and soil fertility are discussed at some length and the
authors point out the correlation between the two. Two ideal soils are described, the
“Black Earth” of Central Russia and “brown earths” of broad-leaved forests. In the
former, long cultivation of the land under grass allowed the roots to build up considerable
s0il organic matter and to crumb the soil. In the latter, worms carried organic matter
from the surface into the ground and incorporated it into the soil. In contrast to these
soils there are others rich in organic matter, but which for some reasons such as excessive
moisture, or lack of lime and other bases, or proper incorporation and rotting of organic
matter, may be quite infertile.
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The authors point out that manuring alone is not enough to build up good soils;
rotation of crops is also necessary. They also call attention to the differences in manures
due to differences in stock feeding.

The ratio of carbon to nitrogen in manures is important. Manure rich in carbo-
hydrates and low in protein may actually be the cause of nitrogen removal from the soil
because the organisms which attack carbohydrates require definite quantities of ammonia
or nitrate. To illustrate this fact the authors cite poor results obtained from the use of a
dressing of straw and town refuse. Sewage sludges are unlikely to have this effect be-
cause their nitrogen percentages are normally above the critical value. However a con-
siderable portion of the total nitrogen in sewage sludge has little or no manunal value
because it is in such inert form that it has resisted fermentation for a long time and be-
cause some of it is required by the organisms which continue these fermentation processes
in the soil. On the other hand high nitrogen concentrations may be wasteful because
much of the nitrogen may be lost as ammonia or free gas.

Farm yard manures and sewage sludges both contain phosphoric aeid, but the
phosphorus in manure is more readily available. Sewage sludges are deficient in potash.
Farm yard manures, being derived from plant residues, contain some quantity of all the
elements found in plants. Hence they often seem to overcome deficiency diseases. Sew-
age sludges do not have this quality.

Experiments on fertilizing potato crops indicated that farm yard manure, where no
potash was added, increased the yield from 3.6 to 9.1 per acre, but sewage sludge had an
insignificant effect. On the other hand when potash was used with both farm yard
manure and sewage sludges, the yield was almost as good with sludge as with twice their

weight of manure.
The authors review briefly nine types of sludges and their merits and demerits, as

follows:

1. Raw primary and humus sludge- nitrogen content usually 2 to 3 per cent of or-
ganic content- hard to dewater and handle.

2. Raw primary aeid precipitation sludge, heat dried and de greased, containing tex-
tile residues— nitrogen content usually 2 to 3 per cent of organic content- light
and open texture— easy to handle— but unless sufficiently wetted decompose slowly.

3. Raw primary lime-pressed sludge— nitrogen content usually less than 2 per eent
of organic content- may have to undergo preliminary weathering in order to
render it more friable.

4. Raw primary sludge with activated sludge- nitrogen content about 6 per cent of
organic content- difficult to dry and hard to handle.

5. Activated sludge when dried has the highest nitrogen percentage (10 per cent)
and the nitrogen ismore rapidly available in the soil.

Finally the authors attempt to prophesy what may happen after the war to the
method and practice of applying the by-products of sewage treatment processes to the
land, and point out that with power available from the sewage itself, some means should
be found to apply economically the two most valuable products, water and soluble nitro-

gen, to the land.
K. Y. Hill

SANITATION FACILITIES FOR MILITARY POSTS

By S. A. Greeley and E. S. Chase
Cit'llengineering, 12, 359 (July, 1942)

The authors review their recommendations made in 1940 for the design characteristics
of sewage treatment plants at army posts and compare them with results obtained after a
year of operation. Graphs are presented to show hourly variations in flow indicating a
morning peak at 8 AAl. of 180 per eent of the average flow and an evening peak of ap-
proximately 150 per eent of average lasting from 6 until 11 P.M. The minimum flow
reached a low of 30 per eent of average at 3 A.M. A graph is presented to prove that
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the daily flow does not reach an average of the estimated 70 gal. per capita, except at the
largest plants. Consumption tends to vary inversely with population.

Sewage characteristics have been analyzed and itwas found that while the predicted
value of suspended solids was 0.27 Ib. per capita daily, the average at 10 plants has indi-
cated only 0.20 Ib. Conversely, the predicted B.0.D. value was 0.17 Ib. while the actual
has been 0.20 Ib. Great variations from these values have been noted in many plants,
depending on installations at the post.

A statement is presented to the effect that the authors do not consider grit chambers
essential, but no operating data are presented to convince the reader that separate sewers
at army posts are any less free from infiltration and grit than the typical municipal
system.

Operating data are meager and do not indicate what might be expected at typical
plants, as results from only three plants are considered. B.0.D. removals of 50 per cent
had been predicted, but the average is only 40 per cent. Since original recommendations
for secondary treatment were made on the basis of a raw sewage B.0.D. of 0.17 Ib. per
capita per day and a removal of 50 per eent in the primary clarifiers, the actual removal
of only 40 per eent or a raw sewage B.0.D. of 0.20 Ib. per capita has resulted in an in-
creased B.0.D. load of 40 per eent on the secondary units. This has not resulted in any
serious lowering of plant efficiencies. Secondary treatment consisted principally of low
and high-rate trickling filters. Activated sludge was looked upon with favor.

Civilian operators are in charge of all plants. The authors express the hope that
operating data will be forthcoming and that it will be made available for publication to
assist in formulating policies for future designs.

Rolf Eliassen

SEW AGE DISPOSAL IN A SOUTHERN ARMY CAMP

By R. M. Lingo
civil Engineering, 12, 206 (April, 1942)

The author describes the layout and operation of a sewage treatment plant for an
Army camp serving 55,000 men. The flow sheet involves a grit chamber, eomminutor,
primary clarifiers, chlorine contact tank, two-stage sludge digestors, and sludge drying
beds. Nothing unusual entered into the design of this plant. Pre-ehlorination to the
extent of 2 p.p.m. and post-chlorination of 8 p.p.m. are practiced.

Considerable difficulty was experienced at first in bringing the pH of the sludge in
the digestors to the point of neutrality. Lime was added in quantities up to 2,000 Ib.
per 35,000 eu. ft. of tank by placing milk of lime into a clarifier scum pit and pumping
it into the digestors. Better results were obtained by adding the milk of lime to the top
of the digestors through the roof. Heating coils were installed but never used in the
southern climate. No analytical results of any value were presented in this article.

Rolf Eliassen

EMERGENCY TREATMENT OF ARMY CAMP SEW AGE

By Frank Bachmann

Engineering News-secore, 129, 107 (July 16, 1942)

Emergency sewage treatment which can serve until permanent facilities are con-
structed is one of the operating problems met with at army posts. Sewage treatment
plant equipment frequently is not ordered until the job has progressed and water and
sewer lines, as well as buildings, may be ready for troops before the plant is fully
equipped and ready to operate as designed.

Methods of equipment procurement are discussed by the author. Some engineers
prepare complete structural drawings and have the equipment purchased by the con-
tractor. A faster method is to issue equipment specifications, call for bids on these, then
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design according to the layouts submitted by the successful equipment manufacturers.
The greatest time saving method is to utilize allocation contracts for equipment, as per-
mitted by the War Department.

Experience has shown that contractors have been able to build the concrete structure
of the sewage treatment plant long before the arrival of the equipment to be installed in
the tanks, etc. Where the settling tanks are constructed, it is suggested that they be
used without equipment to accomplish some degree of treatment.

Lime to the extent of 600 to 1,500 Ib. per M.G. of sewage can be added to give a
causticity of 10 to 20 p.p.m. As it settles the carbonate floe formed will carry with it the
suspended solids. The main items needed are a chemical feeder and a mixing device. The
latter may be arranged by installing a temporary baffle in the channel leading to the pri-
mary settling tank, or ahead of a Parshall flume in this channel.

The author claims a suspended solids removal of 90 per cent and a B.0.D. removal of
70 per eent. These values are based on the results of experiments on a strong Wisconsin
sewage containing creamery wastes. Removals as high as these can hardly be expected
at an army eamp, even though the sewage is relatively fresh.

The sludge resulting from this treatment can be disposed of on sand beds without
nuisance. Sewage solids are diluted with the mineral precipitates and the caustic sludge
will not attract flies.

Until the sludge removal mechanism can be installed, the sludge will accumulate in
the sedimentation tanks. As most of these tanks have a slight slope, some sludge ean be
removed by simply opening the sludge draw-off line. The balance of the sludge can be
moved periodically to the sludge draw-off by hand squeegees. The causticity will prevent
any appreciable septic action. Grease will precipitate with the sludge and little scum
should result.

As a temporary expedient to permit troops to be moved into the camps where tanks
are available but where equipment delivery is delayed, this method should give results
which will remove solids from sewage without objectionable conditions arising.

Rolf Eliassen

JOURNAL, NORTH CAROLINA SECTION, AMERICAN
WATER WORKS ASSOCIATION

Volume 17 (1942)

The Treatment of Sewage Using lInterm ittent Sand Filters. By Robert Howell
Grady, pp. 76-88. The cost of maintenance of sand filters for secondary treatment is
negligible. Many filters of this type have been known to produce a satisfactory effluent
even when subjected to neglect and a lack of operating attention which would have un-
questionably put other equipment out of service. Except in cold climates, and where
land values are high and suitable sand is unavailable or costly, sand filters should be eco-
nomical for moderately sized plants. The problem in North Carolina is to find a cheaper
method of sewage treatment, yet efficient enough for use in small communities, schools
and other state institutions.

The practice has been to specify a sand depth of 2 or 3 feet, and a very definite and
costly grading of sand. Since the quantity and quality of sand are the principal items
of cost, it would be desirable to reduce the quantity and to find cheaper sands which
would be satisfactory.

Research was undertaken to determine whether it is practicable (1) to reduce the
costly grading of sand, (2) to reduce the depth of sand, and (3) to increase the rate of
dosage.

The sewage used in the tests was obtained from the sewage plant at the North Caro-
lina State School for the Blind and Deaf, Colored Division, near Raleigh. Sewage was
syphoned from the septic tank daily and hauled to the experimental filters in 15-gallon
kegs. The detention period in the septic tanks was not known.
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The sand filters were constructed of 8-in. glazed terra-cotta pipe placed vertically on
clay building blocks, spigot end downward. The base of each filter was concrete, sloped
to a 1/2-in. outlet at the center. Sand was supported by three 3-in. layers of gravel,
graded as follows:

Bottom layer— %-in. to 1%-in.
Middle layer— %-in. to %-in.
Top layer — %-in. to 14-in.

Dosing was accomplished by means of dippers calibrated to give the exact rate de-
sired. A rate of 125,000 gallons per acre per day was selected as the rate generally ac-
cepted in standard practice. The rate of 200,000 gal. per acre per day was used to study
the effect of higher rates. Depths of 9, 12, 18, 24, and 30 inches were used. The table
below shows the sizes used, the uniformity coefficient, and the time the various filters were
tested.

ghe it
e i ]
0.20 20 1
0.0 20 6
0.33 4.5 4
0.50 20 2

The following table shows the per cent reduction in 5-day B.0.D. for the various
depths and sand sizes.

Effective Size mm. Effective Size mm.

Depth

Inches 0.20 0.30 0.33 0.50 0.20 0.30 0.33 05
125,000 Gal. per Acre per Day 200,000 Gal. per Acre per Day

9 95.8 90.4 85.9 735 91.8 85.5 76.2 67.5
12 97.9 91.5 88.8 74.1 95.8 87.8 77.2 71.0
18 97.2 97.2 89.8 82.2 96.4 89.0 84.4 70.4
24 99.0 98.1 95.5 86.0 98.2 94.0 90.0 74.8
30 98.5 98.8 96.7 82.8 98.0 96.1 92.6 80.0

(Note: Figures in the above table were read from graphs presented in the paper.)

The filters with sand with an effective size of 0.20 mm. showed serious signs of clog-
ging within a month.

Bound Table Discussion of Sewage Treatment Problems, PP. 100-106. The first
topic discussed was time and velocity of mix in treating industrial wastes with a coagulant.
One operator reported that lime was found to be the most economical coagulant for both
sulfur black dye wastes and for direct dyes.

It was reported that work carried on by the Textile Foundation showed that velocity
and time of mix varies with each waste and with each coagulant. With large amounts of
sulfur present a large amount of iron sulfide, as well as hydroxide of iron, is precipitated.
Iron sulfide does not stand mixing well, and a rapid mix with little flocculation is best.
It was stated that iron salts are better than alum for sulfur dyes.

At another plant, receiving dyes from the silk industry and also cotton dyes, alum is
used. Floe formation and B.0.D. reduction vary with the type of waste received. A
flash mixer isused, and at times it is found unnecessary to use the flocculator.

There was some discussion of the treatment plant at Fort Bragg, where a single-
stage filtration plant employing recirculation is used.

The meeting closed with a discussion of grease removal.

T. L. Herrick
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JOURNAL OF THE MISSOURI WATER AND SEWAGE
CONFERENCE

Volume 13 (1942)

The Maintenance of sewerage systems. By Harry H. Chaffee, pp. 38-42. In this
paper the causes of clogging in sewer lines are discussed, along with methods of removing
obstructions. Methods of maintaining satisfactory flow conditions are described.

The Use of Paint in Sewage Treatment Plant M aintenance. By F. D. Travis, Pp-
43-44. The author suggests the use of coal tar paints and lead-free synthetic enamels
as being more satisfactory than standard types of oil-paints. Coal tar paints are recom-
mended for use wherever protection is wanted and appearance is not essential. Proper
preparation of the surface is stressed.

Some Phases of Sewer Operation and M aintenance By W. B. Rollins, pp- 45-46.
In this paper some of the more general aspects of sewage collection and treatment are
discussed.

Continuous M aintenance. BY George L. Loelkes, pp. 47-49. This paper points out
the necessity of a regular program of inspection and adjustment of all mechanical and
electrical equipment as a means of “preventative maintenance.”

M aintenance of Sewage Pumps, Sludge Pumops, and Their Auxiliary Equipment.
By Philip F. Morgan, pp. 50-55. Many valuable suggestions are given on the proper
installation and care of all types of pumps used in sewage works. Methods of overcom-
ing operating difficulties are discussed.
T. L. Herrick

PROCEEDINGS, FIFTEENTH ANNUAL CONFERENCE, THE
MARYLAND-DELAW ARE WATER AND SEWAGE
ASSOCIATION (1941)

The Anacostia River Sewage Treatment W orks of the W ashington Suburban Sani-
tary pistrict. By Harry R. Hall, pp. 16-21. 1In 1938, a sportsmens group and a Wash-
ington newspaper started a campaign against pollution of the Potomac River and an in-
junction was obtained against the Washington Suburban Commission preventing them
from discharging untreated sewage into the Anacostia River.

Studies were made in cooperation with the district officials of the District of Colum-
bia to see if itwould be cheaper to construct sewers in order to discharge the sewage into
the Blue Plains Plant at Washington, D. C., or to build a separate treatment plant. The
latter was found to be the cheaper based on an estimated cost of $700,000 for an activated
sludge plant of 7.5 m.g.d. Lowest bid received was $1,259,000 and so primary sedimenta-
tion and sludge digestion were resorted to.

The completed plant will handle 7.5 m.g.d. and provides for primary sedimentation,
chlorination of the effluent, sludge digestion, elutriation®and vacuum filtration. The total
cost of the plant was $796,500. This price did not include the land as the District already
owned the land.

The average sewage has a B.0.D. of 155 p.p.m. which is reduced to 70 p.p.m. and the
suspended solids are 130 p.p.m. which are reduced to 45 p.p.m.

The paper is discussed by A. L. Genter and Ralph E. Fuhrman.

Principles and Factors Influencing Vacuum Filtration of Sludge By Albert L.
Genter, pp. 46-75. Factors governing the rate of flow of liquid through a cake filter
medium and permanent filter medium and hence governing filter yield, are: (1) Water
present in the sludge, (2) filtration pressure, (3) rate of solids deposit in the filter cake,
(4) resistance of permanent medium to the flow of liquid, (5) resistance of the filter cake
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to the flow of liquid, (6) time, (7) coefficient of viscosity, (8) temperature, (9) diameter
of drum, (0 ) number of suction compartments in the dram surface, (11) speed of the
drum (relates factors 3 and 6), (12) amount of drum surface submerged in the sludge
hath, (13) kind and condition of filter cloth, (14) homogeneity of the sludge in the filter
tank, (15) amount of vacuum during filtration and drying, (16) blowing pressure for
discharging the cake, (17) effectiveness of draining filtrate completely from the revolving
suction compartments, (18) minimum cake thickness which can be effectively discharged
and (19) uniformity conditions conducive to continuous operation.

The effect of mineral matter in any sludge is to increase the specific gravity and stable
structure of the sludge particle and the percentage of solids concentrated in the sludge
and the filter cake. The effect of organic matter with low specific gravity is just the op-
posite. This is the chief distinction between metallurgical and industrial chemical slimes
and sewage sludges. In sludge filtration the primary concern iswith the capillary prop-
erties of the aggregates in suspension. The porous aggregates common to sewage solids
lack a stable structure; therefore, they quickly smear or cover a filter medium with an
impervious coating. Sludge conditioning by the use of chemicals is required to give them
a more stable structure which allows the removal of excess moisture by a filter.

Chemical conditioning introduces new factors whose influence is chiefly dependent on
() the amount of wolatile matter present in the sludge solids and (2) concentration of
substances such as ammonium bicarbonate in the sludge moisture.

The paper continues with a searching discussion of the factors affecting, and the prin-
ciples of, the vacuum filtration of sludge. The important discrepancies between Beuchner
funnel laboratory tests and actual plant results are pointed out and accounted for.

Eight figures. Two tables. Discussion by Paul D. MeNamee and Herman Kratz.

W hat the Federation of Seivage W orks Associations is Doing and W hat It M eans To
us. By Charles A. Emerson, Jr., pp. 78-81. The author comments briefly on the his-
tory of the Federation and its aims and activities.

Paul D. Haney

OHIO CONFERENCE ON SEWAGE TREATMENT

(Fifteenth Annual Report, 1941)

Development of Sewage Treatment in onio. BY F. H. Waring, pp. 17-25. The first
municipal sewage treatment plant in Ohio was constructed at Canton in 1893. Treatment
consisted of chemical precipitation. Sludge was dewatered by presses. There are at
present 182 treatment plants in the state. The greatest growth has been over the period
1930-1940 during which the number more than doubled. The population served is in
excess of 3.2 million.

Distribution as to type of treatment isas folloss:

Number Pop. Served
Activated Sludge 27 1,086,364
Sand Filters 28 72,856
Trickling Filters 50 1,105,223
Contact Beds 7 29,588
Chemical Precipitation, only 9 110,065
Plain Sedimentation 54 823,596
Ig to degree of treatment:
% Total
Sewered
Pop.
Complete 131 2,264,443 46
Partial 78 963,249 19
None 307 1,734,645 H

Four tables, two charts.
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Sanitation Problems in Connection W ith National Defense. By B. F. Hatch, pp.
26-32. A discussion of military as contrasted to civilian sanitation, communicable dis-
ease control, water supply, garbage and refuse disposal, mosquito control, housing and
venereal diseases.

cannery w aste Treatment. BY N. H. Sanborn, pp. 33-38. Cannery wastes may be
classified as follows: (1) Solid wastes from trimmings discarded raw material, etc. and
(2) cooling tank water. This should not be allowed to dilute other wastes if treatment is
necessary as its value as a diluent ismore than offset by increased plant facilities required.
(3) Silage juice. One sample of pea silage was found to have a 5-day B.0.D. of 78,000
p-p-m. Corn silage has a B.0.D. of approximately 30,000 p.p.m. (4) Water from wash-
ing operations, blanching and factory clean-up. This waste contains large amounts of
organic matter and it is with this waste that canners are generally concerned.

Characteristics of cannery wastes vary over a wide range. The 5-day B.0.D. may
be as low as 200 p.p.m. or as high as 7,000 p.p.m.

Methods of treatment available for consideration are (1) screening, (2) chemical
precipitation, (3) biological filtration, (4) lagooning and (5) treatment at municipal
works. Efficient screening is essential in any ease. Stationary screens are totally in-
adequate. Twenty to 40 mesh rotating, water-spray cleaned screens are in general use.
Vibrating screens are efficient. Cannery wastes should discharge directly and promptly
to the screen chamber.

Two methods of chemical treatment are employed, the continuous flow method and
the batch method. The author favors the use of the latter. Lime and ferrous sulfate
are usually employed. Sludge is disposed of on drying beds. Large bed capacity is re-
quired. Chemical precipitation process is satisfactory as means of pretreatment or com-
plete treatment where a fair amount of stream dilution is available. The cost of a batch
treatment plant for a two-line cannery is approximately $3,000.00. Operating costs in-
cluding depreciation and interest charges are approximately one cent per case of 24 num-
ber 2 cans.

Biological treatment of cannery wastes has been confined largely to experimental
trickling filters although operating results on one full-size installation are given. An ex-
perimental high-rate filter gave B.0.D. reductions 60 to 73 per cent with various wastes
exclusive of the reduction obtained in the settling tank.

Excellent treatment of pea, green bean and tomato wastes was accomplished on a
standard rate filter at Albion, New York. Operating costs made up of power, labor, and
lime for pH correction amounted to $2,630 for 50 million gallons of waste.

Lagooning wastes is acceptable practice but is limited because of odor nuisance, etc.
Activated carbon and lime will not prevent odor formation. However, odor control is
possible by the use of sodium nitrate (ef. Sewage W orks Journal 14, 4, 928, July, 1942).

The following data are presented in connection with treatment of chemically pre-
treated cannery wastes at municipal plants equipped with standard rate filters.

B.O.D. to Cu.ft./lb. B.O.D. in Filt. and Sec. Final Eff.
Type of Waste Filter B.O.D. Effluent Tank Eff. BOD.

Plant No. 1

Settled domestic 235 Ih. 117 34 Ib. 86% 35 p.p-m.

Corn and domestic 694 44 226 71 128
Plant No. 2

Settled domestic 443 74 114 74 18

Pea and domestic 2020 19 703 65 30

pH adjustment is necessary when untreated cannery waste is discharged to municipal
plants owing to the rapidity with which mixed wastes undergo bacterial decomposition
with the production of acids and offensive odors.
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Studies of Bathing Beach W aters of Cleveland By Paul Gieson, pp. 39-42. Bac-
teriological and microscopic examinations of water from seven bathing beaches on Lake
Erie adjacent to the Easterly sewage treatment plant are conducted each summer. Data
are presented which indicate that () the plant effluent is much cleaner than the shore
lake water, (2) the chlorine residual in the effluent has a sterilizing effect on the adjacent
lake water, (3) in the three years the plant has been operating a 91 per cent reduction in
pollution of the bathing beach waters has been effected and (4) at present the bacterial
content is within the upper limits of that recommended by the City of New York for
bathing waters.

M ansfield Sewage Treatment Plant D esign and O peration By J. R. Turner, pp.
44-47. Design data and operating results for the Mansfield, Ohio, activated sludge plant

are presented. Overall reduction in B.0.D. and suspended solids averaged 94 per cent
and 93 per cent, respectively.

The Revitalized Federation of the Sewage W orks Associations. BY W. H. Wisely
and M. W. Tatlock, pp. 48-50. A discussion touching on the necessity for reorganization
of the Federation, the manufacturer’ place in the new organization, the necessity for in-
creasing dues, the provision made for members in low-salary brackets, and the expanded
functions of the Federation.

Sem i-Autom atic Control of Secondary Solids At the Lima Activated Sludge P lant

By E. E. Smith, pp. 51-53. The method employed at Lima is illustrated by a flow dia-
gram and photograph. A 4-inch value in the return sludge pump header continuously
discharges waste activated sludge to the primary settling tank. The amount of such
excess sludge is affected immediately by a back-pressure plug in the return sludge dis-
charge line leading to the mixed liquor channel. Advantages of this arrangement are:
() avoids the necessity of guessing at the number of hours to operate excess sludge
pumps, (2) nearly eliminates the operation of excess sludge pumps, (3) reduces power
costs and (4) the continuous addition of a small quantity of excess activated sludge has a
beneficial effect on primary tank efficiency.

D iffuser Plate Cleaning Versus Compressed A ir Costs By Willard F. Sehade and
J. J. Wirts, pp. 54-68. Permeability tests were made according to the method suggested
by Beck (Sewage Works Journal, 8, pp. 22-37, 1936). The method of cleaning con-
sisted of ( ) soaking the plates for several hours in the cleaning agent, followed by a
draining and then by a washing period. Special wash measures were found essential to
rid the plates of all cleaning agent. The use of wetting agents in the wash water has been
suggested. Gasoline, muriatic acid, nitric acid and caustic soda produced some cleaning
effect but these did not approach the efficiency of chromic-sulfuric acid solution. For
routine plate cleaning a two per cent solution of sodium dichromate in sulfuric acid is
recommended with a soaking time of one to two hours. Cost of plate cleaning, including
labor for removal and resetting, is approximately twenty-five cents per plate. There is
no appreciable loss due to plate breakage or torn rubber gaskets. It is considered eco-
nomical to clean plates when the blower discharge pressure increases one-half pound per
square inch. Numerous data on permeability and cleaning tests are presented. Three
references. Six tables.

Flocculation of Sewage W ith and W ithout Chemicals By Ervin F. Leist, pp. 69-
74. The Circleville, Ohio, plant employs chemical precipitation to increase the degree of
treatment during the summer and fall seasons. During the remainder of the year pri-
mary treatment alone is employed. Data are presented on the removal of suspended
solids and B.0.D. by conventional chemical precipitation methods and by a combination
of flocculation without chemicals and sedimentation. Five tables.

B.O.D . Dilution W ater— Past, Present and Future By R. D. Scott, pp. 75-76. The
author recommends that further studies be made before bicarbonate dilution water is
abandoned in favor of the proposed mineralized phosphate dilution water (Sewage Works
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Journat, 13, 669, July, 1941). The author suggests studies on a fortified bicarbonate
dilution water whose composition is as follows :

Sodium bicarbonate 300 p.p.m. asNaHCO3
Calcium chloride 10 p.p-m. asCa++
Magnesium sulfate 2 asMg ++
Ammonium sulfate 0.5 asN
Di-potassium phosphate 0.2 asP
Ferrous sulfate 0.05 asFe

D esign Problems to Meet O perating Conditions By Floyd G. Browne, pp. 77-80.
A summary of design features which may influence to a great extent the ease, efficiency,
or safety of plant operation.

Operating D ata W ith Special Reference to Small Sewage Treatment P lants By
G. A. Hall, pp. 81-82. The author recommends that the following operating data be
kept: (1) daily flow record, (2) daily weather record, (3) by-pass operation record, (4) a
record of out-of-service equipment, (5) settleable solids, (6) relative stability and dis-
solved oxygen on receiving stream and effluent from plants equipped for secondary treat-
ment, (8) occasional 5-day B.0.D. and suspended solids results, (9) chlorine dose and
residual if disinfection is employed, (0 ) amount and character of digested sludge with-
drawn and (1) cost of operation.

The desired result is brief reliable records which adequately cover plant operation.

Improved Seivage Plant O peration at Lakewood. By P. A. Williams, Pp- 83-89. A
discussion of plant operating problems at Lakewood, Ohio. Consideration is given to
laboratory control, pump operation work schedules, tank cleaning, digester operation,
sludge removal and ground beautification. Effective use has been made of sludge in con-
nection with the latter.

Progress Report of Committee on Ccorrosion. BY Willard F. Scliade, chairman, pp.
90-98. A summary of replies to a questionnaire is given. The committee has conducted
a survey of the literature and abstracts of articles relating to corrosion and corrosion re-
sistance are presented.

Lancaster sewage Treatment pilant. By Dwight Keller, pp. 102-105. This plant
consists of a grit chamber, screens control house, primary tanks, high rate trickling filters,
secondary settling tanks, digesters and sludge beds. The filters were designed for 15
cubic feet of media per pound of B.0.D. At the design flow of 38 m.g.d. the area load-
ing is 20 m.g.a.d. Trouble with ice rings on the filter beds was eliminated by taking one
filter out of service and by the use of calcium chloride. Difficulty with chains freezing to
sprocket wheels was overcome by running the sludge scrapers continuously. Freezing
trouble with the comminutors was similarly eliminated. Ponding of the filters was par-
tially corrected by flooding to induce unloading. Fly nuisance was controlled by weekly
flooding. Overall B.0.D. reduction for the period March to June, 1941, varied from 64
per cent to 88 per cent. Suspended solids reduction varied from 74 per cent to 92 per
cent. Operating costs averaged approximately $800.00 per month.

Screens and G rit Chambers By Don Heffelfinger, pp. 106-110. The author pre-
sents a general discussion of the theory and operation of various types of screens and grit
chambers. Consideration is given to various types of equipment and methods of dis-
posal of screenings and grit.

Group Discussions, PP. 111-119. Group discussions on Maintenance of Sewage
Works, Activated Sludge Treatment, Sewage Filtration, Sewage Sludge Treatment and
Disposal, Laboratory Practice and Control are briefly reported. During the latter ses-
sion a resolution was passed recommending that a study of mineralized, bicarbonate
B.0.D. dilution water, such as that proposed by R. D. Scott, be undertaken.

Paul D. H aney



BOOK REVIEW

INDUSTRIAL WASTE GUIDES

OHIO RIVER POLLUTION SURVEY

U. S. Public Health Service, Cincinnati, Ohio, October, 1942

For a long time there has been need of an authoritative and comprehensive manual
on the composition, volume, and methods of disposal of industrial wastes. The U. S. P.
H. S. has been interested in this problem for many years, and collected available infor-
mation on unit quantities and equivalents some fifteen or twenty years ago. However,
their opportunity finally came to make a thorough study of industrial wastes and in-
dustrial waste disposal, in connection with the Ohio River Pollution Survey, authorized
by Congress several years ago. The results of these studies are published in a photo-
printed volume of some 319 pages, which includes detailed reports on eleven types of
industry, comprising the major industries in the Ohio River Valley.

The types of plants and population equivalents are as follows:

Industry No. of Plants Pop. Equivalent Pages
Brewing..... . 38 264,300 12
BY-Product COKE ...oouiiiiiiiiiei e 23 745,200 35
Canning 218 758,900 42
Chemical.. 65 1,880,400 22%*
67 1,009,700 24
173 385,700 27
253 85,100 35
47 116,500 32
59 1,659,200 26
174 — -
Tanning. 32 269,600 21
T EXTII® i 122 335,100 32
333 160,300 -
. 1,604 7,670,000 308
To Cincinnati Sewers........ — 1,108,400
To Municipal Sewers, Basin —_ 1,195,900
Total for BasiN...ccccoveiiiiiiiiiiiiineeecceeee — 9,974,300

* Coal washing.

The tremendous importance of industrial wastes in the Ohio Basin is shown by this
impressive total.

The eleven guides are carefully prepared reports on all available information, in-
cluding published literature, private investigation of unpublished data, sampling and
inspection by the U. S. P. H. S. force, and previous data in the U. S. P. H. S. files. The
guides give descriptions and flow sheets of each process, raw materials and products,
sources and quantities of wastes, character of wastes, pollution effects, remedial meas-
ures, bibliography, note-taking forms, and inspection reports. After unit loss quantities
were established for representative plants in each category, total losses for this category
were pro-rated on the basis of raw materials, products, or employees.

The unique and valuable feature of this handbook lies in the care with which avail-
able data have been sifted and evaluated in relation to reliability and adequacy. There
are too many papers and reports on unit losses for various wastes based on gagings and

1369
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sampling for only one day, or even for single grab samples. While such data may be
of value for that particular survey, they should not be quoted with the same weight as
surveys extending over a week or more. The U. S. P. H. S. guides have been prepared
Avith due evaluation of the worth of available data, and this discriminating viewpoint
lends unusual value to this handbook. It ought to be printed and sold for at least five

dollars.
The personnel connected with the preparation of the guides totals twelve, under the
administrative direction of H. R. Crohurst, Senior Sanitary Engineer. Immediate

supervision fell to Senior Public Health Engineer M. LeBosquet, Jr., and Associate

Public Health Engineer Samuel R. Weibel.
F.W. MohiIman
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S em D ¢F i e s

Always Faithful- that s the motto of the United
States Marines and that isjustwhat they are — always
faithful to our country, always dependable. That
terse report, “"The marines have landed and the
situation iswell in hand,” issymbolic of these hard-
hitting "amphibians”.

Training centers for the "leathernecks” have been
provided with sanitation equipment that s always
faithful, always dependable, too! When P.F.T.
Equipment takes over the job of sewage treatment,
the sanitation situation iswell in hand. As at army
camps and naval shore establishments, P.F.T. Equip-
ment s safeguarding the health of civilian workers
and those in training.

For over fifty years, P.F.T. has specialized in
designing and manufacturing equipment for safe,
positive disposal of sewage and Pearl Harbor Sunday
found us ready to jump into the breech. We have
been supplying this essential equipment on schedule,
ever since, and will continue to fulfil our obligation
to the many who will become "gobs,” “doughboys”
and "leathernecks". _

More than 250 P.F.T.
Installatios are serving
our armed forces on

American soil, using:

236 Heating Cover
76 Ostributors

HET VGRS e oS MRS

SEWAGE TREATMENT EQUIPMENT EXCLUSIVELY SINCE 1893
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*This illustration shows the "Impact Test” to determine
the toughness and ductility of the pipe. While under
hydrostatic pressure the pipe is subjected to heavy blows
from a 50-pound hammer dropped from successively in-
creased heights. Although not a required acceptance test,
itisone of the additional tests regularly made by thisCom -
pany to further check and maintain the quality of its pipe
so that itwill adequately meet severe service requirements.
United States Pipe and Foundry Co., General Offices:

Burlington, New Jersey. Sales Offices in Principal Cities.

*0ne ofa seriesof controls in operation at each l ' S
of our plants, beginning with inspection and . | |
analysis of raw materials and ending with tests CaSI Iron

of the finished product, all subject to the

central control of our headquarters staff at

Burlington. m@aﬁt’litﬂi’z%%m %ﬁﬁ
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Norton Porous Tubes

inSwing Diffusers

o u i

a/mmdiAe H&Ad

N United SlatesArmy camps around

the world a waste problem requir-
ing air diffusion has been solved with
Norton Porous Tubes used on special
Swing Diffusers developed by the
Chicago Pump Company.

Norton Porous Tubes were selected
because special control in manufac-
ture ensures standard permeability
and consequently the same rate of air
delivery from each tube.

A manual operated hoist swings
each unit up out of the aeration tank
to a horizontal position, and the tubes
are serviced from the top of the oppo-
site tank wall without dewatering the
tank or interrupting operation. In-
stallation and removal of tubes is
simple and quick.

NORTON COMPANY
Worcester, Mass.

. mediuns
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APPROVED

HUIHGE

CHS COIITROI

SRFETV
DEUICES

FESERIACS  MNOEQHES  HAEARESHES

"UR AIM isto do thingswell, to produce
devices that are superior inaccuracy, sensi-
tivity, and reliability. To accomplish these
ends, we have invested liberally in labora-
tory and experimental work, and are con-
tinually conducting research and experi-
mentation with the idea of bringing our
products to a greater state of perfection,
and for the purpose of developing new
ideas.

Progressive engineering, good design,
first class workmanship and materials,
together with rigid inspection and testing,
insure the quality of ""Varec” Products.

Our engineering and testing depart-
ment is always at the service of our cus-
tomers, ready to furnish information and
help toward the solution of problems per-
taining to the safe control of toxic or
combustible gas.

JUST OFF THE PRESS
Tre New "\AREC" SEWACE GAS QONTROL. AND SYEIY

ma%umhgemmmoﬁw \ar

THE VAPOR RECOVERY SYSTEMS COMPANY

2820 NORTH ALAMEDA STREET. COMPTON, CALIFORNIA
Branch Offices—Stocks Carried at

NEW YORK CITY TUSA, OKLAHOMA  HOUSTON, TEXAS

Agencies In All Principal Cities
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To the men 1in service, it is more than letters
from home, chicken dinners on Sunday, U.S.O.
dances. It’s the sense of well being that comes
from pleasant surroundings. Clean barracks,

well kept grounds— and that implies lawn and shrub beautification.

Uncle Sam 1is doing the job right. Army camps, pilot training
centers and naval shore establishments are being beautified with
park-like surroundings. More than a dozen Royers are preparing
sludge for use as lawn top dressing and fertilizer for these government
cantonments.

The Royer disintegrates sewage sludge cake from the drying bed,
further drying it, aerating itand, where desired, mixes in sweetening
and enrichening chemicals such as lime, phosphate and ammoniunm
sulphate. They are doing their part to keep up morale in the best
paid, best clothed, best fed fighting force in the world.

A Royer Model “SO” helps
beautify Camp Edwards. One
of 12 electric, gasoline engine
and tractor driven portable
and stationary models. (Fur-
nished with steel wheels
until rubber tires are again
available.)

R2IER

ROYER FOUNDRY & MACHINE CO.

176 PRINGLE ST., KINGSTON, PA.
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Short Handed?

_________ ADI) THAT POWER
DRIVE TO YOUR
“IFFLEXIBLE” SET NOW!

Flexible Power Drive will save many precious man-hours without
slowing down your sewer cleaning program. Public health and
morale demand there be no blackout of sewer cleaning operations.

FLEXIBLE SEWER-ROD EQUIPMENT cO.
9059 VENICE BOULEVARD LOS ANGELES. CALIFORNIA
401 BROADWAY, NEW YORK. N.Y. <« PICKWICK BLDG., KANSAS CITY, MO.

A SPLENDID CHRISTMAS PRESENT

Are you one of the satisfied readers who has
purchased this outstanding book on sewage dis-
1?7 IFrot, we recommend that you place

iton your Christmas shopping It
Everyone concermed with the many prob-
lems relating to sewerage and sewage treat-
ment will fid this 371 page book a resenvoir
of useful data, an educational treat and a

splendid reference.

The thirty-two chepters are written

by thirty-five authorities distinguished
in their respective fieks.

The topics are many and \varied,

ocovering (D) prooesses of sewage treat-

ment, @ disposal of effiiatts, @) re-

search in the laboratory and plant,

@ disposal of indstrial vestes,

and ®) regiomal and national as-

pects of sewage digosal.
Coples Order your copy of M O D ERN
sold as SEW AGE DIsSPOSAL

follows:
To subscribers
of Sewage Works Journal, $2.50 percopy = FEDERATION OF SEWAGE WORKS ASSNS

To non-subscribers, $3.50 per copy
(FasgPtap d Baatsis Box 18 URBANA, ILL.

today
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GREHN.GODDESS
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Chlorine has been aptly termed the
Green Goddess. Penn Salt is glad to
have an important part inmaking her 1B kW
servicess available for our war effot

But she is essentially a peace goddess, for in'y |AW.
thirty-odd years of purifying publicwater syplies, "1+
chllorire has performed a humanitarian service in
public health protection.

And, asa bleaching agent widely used inthe paper
industry; for organic synthesis, and many other
chemical manufacturing processes, it has definitely
earmed Industry’s appreciation.

Penn Salt takes particular pride in the fact that,
in 1909, isWyandotte, Michigan works shipped the
first tank car of liquid chlorire in the Western
hemisphere. And now, as then, Penn Salt s explor-
ing new possibilities for chemical service.

PENNSYLVANTIA SALT
MAN uwTa”C TURING COtfMPA NY
i) K_JLjZUTLJ-UC-JCLILAN 8P
1000 WIDENER BUILDING, PHILADELPHIA
BRANCH OFFICES: NEW YORKCH I CAGOST.LOUIS=PITTSBURGHm
WYANDOTTE = TACOMA. PLANTS: PHILADELPHIA = EASTON <
NATRONA «WYANDOTTE «TACOMA «PORTLAND, ORE
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DIRECTORY OF ENGINEERS

ALBRIGHT & FRIEL, INC.

Consulting Engineers

Water, Sewerage, Industrial Waste,
Garbage, Power Plant and
Valuation Problems

15O LOCUST ST.
PHILADELPHIA, PENNA

BUCK, SEIFERT AND JOST

Consulting Engineers

PEast 19h Srest Naw Yok, N Y.

OMLE i LRSS

ALVORD, BURDICK & HOWSON
Engineers

ﬁ@a\%@%@&é

Givic Qpera Building

THE CHESTER ENGINEERS

Campbell, Davis & Bankson
Water Supply and Purification, Sewerage
and Sewage Treatment, Power Develop-
ment and Applications, Valuations and
Rate Investigations.

A P Y g s

BLACK & VEATCH
Consulting Engineers

B B (S St G

B B. Black

CONSOER, TOWNSEND & QUINLAN

Water Supply—Sewerage—Flood Con-
trol & Drainage—Bridges—Ornamen-
tal Street Lighting—Paving—Light
and Power Plants. Appraisals.

Chicago Tines Bdg, 21 W Weder Drive

WILLIAM A. GOFF

Consulting Engineer

on, ons, Reports
Broed X Sta]cn Bcg Philadelphia

HAVENS AND EMERSON
Gesdgre & Assodaes)

AR B e 10 TR Sres
e I M

N T. Veatch, Jr.

P. M Veatch JP.BrOAn RBLaNrenoe

E@ll\_%%FFORD & N%
TR, e

Investicptios ard Reparts 4
m&lmusmd&rﬂnmm LEtiors

GREELEY & HANSEN
Engineers
Paul Hansen

Samuel A Greeley .
e Ghi

FUE bR L
i e

fi N' Mchigen Ae, Chicagp

MORRIS KNOWLES, Inc.
Engineers

SHL G G g

Westinghouse Bdg.  Pittsburgh, Pa
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: DIRECTORY OF ENGINEERS :

METCALF & EDDY
Engineers

Vit R VR

Laboratories Vauatios
Stnder Buildi 1 Boednay
Boson 0 Rew oric
RaesNanam E H Adic

NEWSOM & ALDRICH
Engineer-Consultants

Ss/\eegeardmgmm
. on

\ater
., Valuanons C

WEMRE R

HYDRAULIC ENGINEERS

Only a small expenditure is neces-
sary to have your professional card
brought to the attention of our 3,000
or more readers in this space.

IJOURNAI_
ork

ROBERT T. REGESTER
Consulting Engineer

Tr?mﬂ.
oo & ‘“a%?
Advisory Sanice, Reparts and Desigs

Bdu%eme%ﬁldrg
RUSSELL and AXON

Consultmg Engineers |
BT S g

G

X Lous

WHITMAN, REQUARDT AND SMITH
Engineers

WATER WORS—BNARAE—UTILIMIES
Bdltinore, Md Abery, N Y.

C ONSULTING

E NG I NEER S

In changing times, and we all
are aware that these are changing
times, Consulting and Sanitary
Engineers must constantly place
their names and senvices before
those in the Sewerage and Sew-
age Treatment fields who need
such counsel.  An excellent way
of directing attention to your
services is to place a professional
card in the DIRECTORY OF
ENGINEERS of each issue of
SEWAGE WORKS JOUR-
NAL.

SEWAGE WORKS JOUR-
NAL is the official publication of
the Federation of Sewage Works
Associations; and, is the leader
in its field. Its highly specialized
circulation of over 3,000 and low
advertising rates assure effective-
ness plus econoimy.

The cost of atwelfth page pro-
fessional card is only $48.00 per
year, payable $3.00 bi-monthly.

For reservations and further

information write to

ARTHUR A. CLAY
Advertising Manager
40 Wall Street
New York, N. Y.



YEAR
TEST

PAXW & i

CORROSION

RESISTANCE

In order to determine the com-
parative resistance to corrosion
of various coatings, a series of
tests was recently conducted at
a large sewage plant.

Steel angle bars and concrete
cylinders were suspended in
sewage from December, 1936,
until July, 1941.

The panel coated with Bitumas-
tic 70B Enamel (above) was
absolutely unaffected after
nearly 5 years and, even cold-
applied Bitumastic coatings
were still in excellent condition,
with no corrosion or deteriora-
tion in the steel or concrete. None
of the other products showed
satisfactory performance.

Send for copy of the Bitumastic
Bulletin giving full details of
this conclusive test.

WAILES DOVE-HERMISTON CORP.

WESTFIELD, N. J.
BRANCHES IN PRINCIPAL CITIES

SEWAGE WORKS JOURNAL

Prevent Wear and Cutting of Rods,

Plungers, Shafts and Valve Stems
by using

MABBS RAWHIDE PACKING
Trade Mark

ReH. U. S. Pat. OfF,
In Your Water Works and Sewage Plants

It lasts longer, is antifrictional, saves
power, labor and repairs. W ill prove the
most economical packing that can be
bought. These are the reasons why the
United States Government has been
using Mabbs Rawhide Packing on their
hydraulic dredges for more than 35 years.

It Would PAY YOU 1o Use lton Your Water
Works and Sewage Pumps and Valves.

Mabbs Hydraulic Packing Co.
Inc. 1892

431 S. Dearborn St. Chicago, Il

On Land On Seal

SERVING AMERICA
Doing The Things We Know Best

Builders of
GARBAGE
DISPOSAL
SHREDDERS
for Battleships
and
Merchant
Marine

57th,,
Year

SANITARY ENGINEERS
Send for Fecte on Latest

Gru%]wnﬁcisrﬁwxage Shredders

For disintegration of Rag Stock, Garbage,

Floatables, and Fibrous Materials with out

Choke Down so as to pass Screen Bar—
Select a GRUENDLER SHREDDER.

« R 1l E N D L E R
CRUSHER & PULVERIZER CO.
2929 N. Market St. St. Louis, Mo.



SOUTHERLY and EASTERLY
EWAGE TREATMENT PLANTS

EMCO 93%5 i [¢: 3
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- EMCO Sewage Gas Meters

EMCO Sewage
Gas Meter - PITTSBURGH Water Meters . . .
« NORDSTROM Lubricated Plug Valves
Pittsurch C LEVELAND, Ohio, host city to the 1942 Wartime Conference
Hot and Cold and Third Annual Convention of the Federation of Sewage
Water Meter Works Associations, has in its Southerly and Easterly Sewage Treat-
ment Plants many interesting applications of EMCO Sewage Gas
Meters, Pittsburgh Water Meters and Nordstrom Valves.
In these plants EMCO Sewage Gas Meters measure the, gas
flow from the digestion tanks, account for the gas wasted and record
’\Lﬁr' dsicmml:lo the gas utilized in water heaters and incinerators. Pittsburgh Water
Plug Valve Meters measure the heated water circulated through the coils of the

digestion tanks. Nordstrom Lubricated Plug Valves provide the
necessary controls on sewage sludge lines.

PITTSBURGH EQUITABLE METER COMPANY

NEWYCRK  Oakland MERCO NORDSTROM_VALVE COMPANY  Kansas city Saattle

BROAW  wilsa Main Offics, Prttstu‘@, Pa. e oo m
ISION, Brooklyn, N. Y. los Angeles buffalo



2 SEWAGE WORKS JOURNAL
e SLUDGE CONDITIONING
e SEWAGE COAGULATION
e WATER PURIFICATION
35-47% SOLUTION 60% CRYSTALS
SHIPPED IN TANK CARS PAGED IN300 AR500 LB BARRELS
THE DOW | CHEMICAL COMPANY, midland, mich.

M ORRIS

JLA~AM Centrifugal Pumps

Hohefidaty
Nondagging
SEWAGE

PUMPS
Send
for catalog

MORRIS MACHINE WORKS
BALDWINSVILLE. N.Y.

New LaMOTTE MICRO
PH TESTING SET

Full information will be sent on request.

LaMotte Chemical Products Co.
Towson, Baltimore, Md.

Dept. SW

P S e Lok s s

Pump comes right back!
If the three-quarter-inch corporation cock on the
suction pipe of the pump illustrated above is opened
wide, delivery of water ceases, but is resumed again
within one minute after the cock is closed, the
pump being at once reprimed by the

DE LAVAL SUBMERGED SUCTION
PRIMING SYSTEM

Were the air inleakage too great for the priming
system to handle, the é)ump would automatically
be shut down and could not be started again until
the fault had been corrected.

Ask for Publication P-3224

DE LAVAL STEAM TURBINE CO.
TRENTON, NEW JERSEY

Inertol Coatings

For Better Plant Maintenance

INERTOL CO., INC.
NBAARK N i. and SAN FRANOISCO CAL
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INCINERATION ENGINEERS

NiiHDIsSs EncniEERINc &
RES5ERRCH (ORPORRTIOR

60 WALL TOWER NEW YORK, N. Y.

Consultants - Designers - Constructors

tnmns (fm dtttgs!

miih the approach of the Holiday Season, we wish to take
this opportunity on behalf of the Federation of Sewage Works
Associations and its publication, Sewage W orks Journal,
to thank all our members, subscribers, advertisers and friends
for their past patronage and cooperation, and of wishing
everyone:

Vdyrdmr/s

9% and Oea,cefei/ Veut d/eav

May we have the privilege of serving you again in 1943,

Arthur S. Bedell, President

G eorge J. Schroepfer, President-Elect

Federation of Sewaege Works Associations
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Direct recirculation of filter
effluent through the rotary distrib-
utor with the resultant continuous
inoculation is responsible for the
economy and efficiency of this re-
markable sewage treatment system.
The organic contentof the sewage is
reduced not by a single contact with
bacterial growth butby repeated pas-
sages through the biological filter.

e INd;HF?OI[?iATEED ’
Use a PROVEN

Coagulant:

Cost Cutter .

«+ LOWER
organic content

*HIGHER
loading. ..with the

ACCELO-
FILTER

Dosage rates are higher. Anaerobic
decomposition and the attendant
odors are avoided by repeated aera-
tion of the sewage and freshly acti-
vated material.

The Accelo-Filter is being met
with enthusiastic acceptance. Write
today for a complete description.
Send for Bulletin 2415.

INTERNATIONAL FILTER CO.
35 W BTH PLACE, CHICAGO, ILL

/ 1
reirri-1

sludge conditioning, sewage and waste coagu-

lation, and water treatment.

Begin Saving Money Now!

- - A A
vV 1 W
- w
Reduces costs. In Bulk,
Bags,
Barrels

Write for Free Literature

TENESSEE CROGRTION

TENNESSEE

ATLANTA, GA.

LOCKLAND,

CORPORATION

OHIO
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AMERICAN PUBLIC HEALTH

ASSOCIATION

begins the publication of the best of more
than four hundred papers and reports read at
its 71st Annual Meeting in St. Louis, Oc-
tober 27-30, with the December issue of the
American Journal of Public Health. Every
issue in the months ahead will be full of the
new information brought from all parts of
this hemisphere to the Association™s War -

time Conference.

Read the American Journal of Public Health
to know how wartime problems with regard
to health and sanitation are being solved.
The subscription price is $5.00 for twelve big
issues. The December number is included
without charge on subscriptions entered be-

fore December 31, 1942.

American Public Health Association

1790 Broadway New York, N. Y.
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INDUSTRY ANSWERS THE CALL!

32,145 FIRMSWITH MORE THAN 17,700,000
* EMPLOYEES HAVE INSTALLED THE

PAY-ROLL SAVINGS PLAN

Have YOU Started the Pay-Roll Savings Plan inYOUR Company?

Like a strong, healthy wind, the Pay-Roll Savings Plan
is sweeping America!l Already more than 32,145 firms,
large and small, have adopted the Plan, with a total of
over seventeen million employees—and the number is
swelling hourly.

But time isshort! The hest and quickest way to raise
urgently needed billions of dollars is by giving €very
American wage earner a chance to participate in the
regular, systematic purchase of Defense Bonds.

Do your part by installing the Pay-Roll Savings
Plan now.

For full facts and samples of free literature, write Treasury
Department, Section C, 709 Twelfth St., NW., Washington, D. C.

Il MAKE EVERY PAY DAY. . .BOND DAY
This space is a contribution to Victory by

FEDERATION OF SEWAGE WORKS ASSOCIATIONS

U. S. Defense BONDS * STAMPS

LANCASTER FRESS, INC., LANCASTER
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the safety reserve

of Sewage Treatment Plants

In these times, sewage treatment
plants must be ready to meet un-
usual peak loads or emergency con-
ditions promptly and without fail.
There may be unavoidable delays in
getting additional plant equipment
or repair parts.

As an advance safeguard against
all the factors that may threaten the
plant’s effective capacity and operat-
ing continuity, W&T chlorine control
equipment provides an important
safety reserve. W&T Chlorinators

"The Only Safe Sewage

WALLACE & T

ERNAN

stand ready to overcome odorous,
septic sewage, to reduce scum and
filter ponding, to prevent foaming
of tanks, and to assure a safe, un-
objectionable effluent.

For their safety reserve value
alone, W&T Chlorinators are justi-
fying themselves as a part of most
modem sewage plant installations.
In addition, they often contribute
effectively to regular operation of
treatment plants when the effluent
must be safe beyond a doubt.

SA-134-S

is a Sterilized Sewage”

C O ., Inc

MANUFACTURERS OF CHIORINE AND AMMON IA CONTROL APPARATUS

NEWARK, NEW JERSEY =

REPRESENTED

IN PRINCIPAL CITIES



