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“ ,s B u d g e t  T im e  

A g a i n /
AND YOUR COMPANY is undoubtedly desirous of 

having its full share of sales of sewerage and sewage treatm ent 
equipment and supplies in 1944.

YOU CAN BE ASSURED thereof by making sufficient 
provision in your 1944 A D V ER TISIN G  BU D G ET for 
space in SEWAGE WORKS JOURN AL including its 1944 
CONVENTION N U M BER.

SEWAGE WORKS JOURNAL is the leading medium 
today for reaching the “ key” men in the Sewerage and Sewage 
Treatm ent Fields. I t  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 1944 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  W A L L  S T R E E T  N E W  Y O R K  C I T Y
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A m e / iic a n  W a it e  ^ I n e a tm e n t Q c fr u ifim e t it

B ulletin No. 249 —
“ G rit Removal Design” — -The theory, 

practice and equipment fo r  g r it  re
moval.

Bulletin No. 260—
“ Pre-Aeration-Grease F lo ta tion” — The 

application o f beneficial pre-treat
ment fo r  new and existing plants.

Bulletin No. 257—
“ Rotary D istributors”  —  D istributors 

to meet all field conditions. Recom
mendations fo r  filters.

Bulletin No. 261—
“ Sludge Pumps”  —  Inform ation on 

pumps, sludge pumping, typical pip
ing layout and pipe fr ic tio n  curves 
fo r sludge.

B ulle tin  No. 258—
“ Screens” — Complete in form ation on 

the removal and cu tting  o f screen
ings.

B ulle tin  No. 253—
“ Sludge Removal”  —  Conveyors fo r  

removal o f sludge and the design o f 
sedimentation tanks.

B ulle tin  No. 254—
“ Aeration Equipment” — Principles o f 

activated sludge plant design; aera
tion equipment required.

B ulle tin  No. 250—
“ Sewage Pumps”  —  H orizontal and 

Vertical. Specifications, illustrations, 
dimensions and selection tables.
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A N N O U N C I N G

Sam«- 
Street Address-
City-

t h e  D o r r c o

A NEW UNIT THAT CAN LICK THE GREASE AND SCUM REMOVAL PROBLEM!

I F  the presence o f grease or scum  
in  dom estic sew age is  one of yo u r 

headaches i t  w ill p a y  yo u  to f ill  out 
the coupon above. F o r  the D o rrco  
V a cu a to r is  a new, h ig h ly  efficient 
un it developed sp e c if ica lly  fo r the 
solution o f the grease an d  scum  re
m oval problem .

O perating a t h ig h  overflow  rates 
and low detention periods, the V a c u 
ator m akes a three p ro d u ct separa
tion. I t  e ffic ie n tly  rem oves grease 
and scum  as one p ro d u ct, an d  p ro 
duces a sludge co n ta in in g  su b sta n 
tia l q u antities of g r it  an d  an  im 

p r o v e d  e f f lu e n t  fo r  su b s e q u e n t  
tre atm en t as w ell. U n s ig h t ly  and 
ineffic ient sk im m e rs are e lim in ated  
b y  its  use, an d  odor nu isance is  im 
possib le  as a resu lt of the closed 
V a c u a to r  ta n k . D u e  to  the  basic  
p r in c ip le  in v o lv e d  pow er re qu ire
m ents are extre m ely  low.

T h e  coupon above w ill b r in g  an 
im m ed iate  re p ly — or better st ill, let 
us h a ve  a D oit engineer c a ll an d 
show  yo u  how  the 
V a c u a to r  can  lic k  
your grease or scu m  < ^ 1111̂ *11111 
re m o v a l p ro b le m .

T H E  D O R R  C O M P A N Y ,  I N C .  • E N G I N E E R S

570 LEXINGTON AVE. • NEW YORK 

ATLANTA • T O R O N T O  • C H IC A G O  • D E N V E R  • L O S  A N G E L E S
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R .  D .  W o o d  C o .  o f f e r s  

I M P R O V E D  P R O D U C T S  F O R  

S E W A G E  P L A N T S

P I P I N G :  Every form of cast iron p ip e—plain end, raised end, bell and  
spigot end, flanged, or m echanical joint. It can be provided with 
cem ent or tar lining, or the highly and perm anently im pervious 
Hi-Co Lining. R. D. W ood pipe is centrifugally cast in sand-lined  
molds for lightness, strength, flexibility, and uniformity.

FITTIN G S: Every sized pipe, from 3” to 30" can  b e accom panied by  
its own com plete line of fittings, products of one of Am erica's 
oldest and best equipped foundries. Special fittings make possi
b le com plicated piping arrangements in a minimum of space.

VALVES: R. D. W ood gate valves are unique in the sim plicity of their 
construction and the dependability of their operation. They use 
only three moving parts. W e provide them in all sizes for manual 
or power operation, as w ell as ch eck  valves, foot valves, etc.

FLOOR STA N D S a n d  A C C E S S O R I E S :  A ccessories n eces
sary to the piping and control of sew age, water, or gas. Our 
Engineering Department will gladly g ive  information, advice, 
suggestions, prices, and other assistance.

R .  D .  W O O D  C O M P A N Y
400 CHESTNUT STREET, PHILADELPHIA, PA. . ESTABLISHED 1803
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S t r a i g h t l i n e  S l u d g e  C o l l e c t i o n  

I N  R O U N D  T A N K S

B E L T
SCREENS-COLLECTORS-MIXERS AERATORS

D ayton, O hio sew age tre a tm e n t p la n t  show ing six final ta n k s  w ith  L in k -B e lt C ircu line  C o llecto rs in  fo reground .

T h e  C i r c u l i n e  C o l l e c t o r

Drive arrangement. A cable chain  pu lls  b ridge  
around tank on rubber tired  w heels.

provides round tanks with the same important features which have 
made the Straightline Collector the acknowledged standard for rec
tangular tanks. I t  consists essentially of a straightline-type conveyor 
and sludge plow mounted on a revolving bridge supported at center 
and periphery of the tank. This removes the settled solids into a 
sludge channel from which the sludge is withdrawn. The entire floor 
area of the tank is cleaned of sludge during one complete revolution 
of the bridge. A slow, rotational speed allows only the minimum dis
turbance to the settling efficiency of the tank. The sewage is intro
duced into center of the tank through a conduit under the floor of the 
tank and uniformly distributed by two concentric baffles.

LINK-BELT COMPANY
Philadelphia 40, Chicago 9, Cleveland 13, Indianapolis 6, Los Angeles 33, Toronto 8.

Offices in principal cities

S how ing  scum  co llec tin g  screw  con
v ey o r an d  S tra ig h tlin e  C o llec to r in  

p r im ary  ta n k .

G eneral view of revolv ing  b ridge .



QUICK FACTS ON  
TRANSITE SEWER PIPE

FAST INSTALLATION . . .
Transite’s long lengths reduce 
the number of joints needed in 
the line . . .  its light weight per
mits easier, faster, more eco
nomical handling.

LESS INFILTRATION . . .
Fewer, tighter joints minimize 
leakage, cutting down on the 
load at the disposal plant.

HIGH DELIVERY CAPACITY . . .
This advantage of Transite Pipe 
frequently permits smaller pipe 
or flatter grades, resulting 
shallower trenches.

t7dJ"leSfr‘na,hs:
T v - - —C/ntr I - //Mn.

-w men

c / ^ r ^ r *
' l o t s  3

4920 
S/00
S I  SO 
¡280 ¡260 ' * • 
¡850 4̂0
7050 7,°08180 .ï6*»9700 S410

*2300

r* “ Ur*  C /o„

^  C = / 40

AVAILABLE BOTH FOR FORCE 
MAINS AND GRAVITY LINES

Complete information is given 
in brochure T R - 2 1  A. And for de
tails on lower-cost water trans
porta tion , send for T ransite  
W ater Pipe Brochure T R -1 1 A. 
Johns-Manville, 2 2  East 40th 
Street, New York 16, N. Y.

a  Y ' fY '
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makes a tough test

. . .b u t  apparatus like this proves Alcoa Aluminum Alloys before you put them to work

Suppose you were planning equip
ment that was to be wet by a 
liquid some of the time. You’d 
want to be sure the construction 
material you selected could stand 
up under such treatment. Well, 
here’s a machine, in constant use at 
Aluminum Research Laboratories, 
which does this kind of testing.

Dozens of samples are tested 
simultaneously; different alloys in 
various forms, extrusions, castings, 
rolled shapes and sheet. Stressed 
and unstressed pieces are placed 
side by side. At regular intervals, 
the machine “dunks” them into 
the liquids to be encountered in 
service, then pulls them out. A 
housing (not shown here) around

the machine makes it possible to 
keep atmospheres at temperatures 
and humidities simulating service 
conditions.

Day after day this test goes on, 
until we can say—“There’s the 
Alcoa Aluminum Alloy best suited 
for your job.”

This pre-testing, like dozens of 
other simdar services available to 
Alcoa’s customers, helps account 
for the better performance of Alcoa 
Aluminum when it gets on a job. 
I t ’s another reason why those post
war specifications you’re writing 
should read, “ALCOA A L U M I
N U M .” A lu m in u m  Com pany o f  
A m e ric a , 2111 Gulf Building, 
Pittsburgh, Pennsylvania.

lALCO Al

A L C O A  V  A L U M IN U M
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He Does More Than M AKE Them

Bar Screen Triturator

S A N I T A T I O N  E Q U I P M E N T

Triturators • Bar Screens • Tow-Bro Sludge Removers • Slo-Mixers 
Aero-Filters • Rapid M ixers • Grit Collectors and Washers

C H A I N  B E L T  C O M P A N Y  O F  M I L W A U K E E

Tow-Bro Sludge Remover S lo-M ixer

M an u fa ctu r in g  sa n ita t io n  e q u ip m e n t is  o n ly  
p art o f  h is  w o r k .

H is  b u s in e ss  i s  m e c h a n ic a l e n g in e e r in g , th e  
d e s ig n  . . . m a n u factu re  . . . a p p lic a t io n  . . . 
s e l l in g  a n d  m a in te n a n c e  o f  sp e c ia l  app aratu s  
fo r  s e w a g e  d is p o s a l  an d  w a ter-trea tm en t.

In order to properly design an d  manufacture 
bis products, Rex M echanical Engineering—Rex 
Af. E .—must also perform the functions of appli
cation and selling. These are, in some ways, his most 
important obligations to the Sanitation Engineer.

A p p lic a t io n  a n d  s e l l in g  are  te c h n ic a l in 
fo r m a tio n  se r v ic e s  p r o v id e d  by sp e c ia lis ts  to  
h e lp  th e  sa n ita t io n  e n g in e e r  a n a ly ze  h is  d iffi
c u lt ie s  an d  fin d  th e  b e s t  w a y s fo r  su rm o u n tin g  
them .

For th is  se r v ic e  R e x  M ec h a n ic a l E n g in e e r 
i n g —R e x  M . E .— m a in ta in s  a te rr ito r ia l o r 
g a n iz a tio n . M an y  o f  th e  m e n  in  it  h a v e  served  
th e ir  a p p r e n tic e sh ip  in  h is  d r a ftin g  r o o m s  and  
p la n ts . F or a d d itio n a l c o u n s e l , th e se  fie ld  m en  
c a ll  o n  h is  d e s ig n in g  e n g in e e r s  in  M ilw a u k e e  
w h o h a v e th e a d v a n ta g e s  o f  n a tio n a l e x p e r ien ce .

Through the work of a ll  these men in many 
fields, Rex M . E. is learning—an d making avail
able—much that is helpful in the g rea t work in 
which a ll  engineers are engaged, namely, to  
a c h ie v e  a  m a x im a l r e su lt  at m in im a l c o s t  and  
w a ste . F or c o m p le te  in fo r m a tio n  w r ite  C h a in  
B e lt  C o m p a n y , 1 6 0 6  W . B ru ce  St., M ilw a u k e e ,  
W isc o n s in .
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★  A N N O U N C I N G  ★

YEOMANS "RIM-DRIVE” CLARIFIER MECHANISM
S i m p l e r ,  b e t t e r ,  c o s t s  m u c h  l e s s  

Torque D e m a n d  R e d u c ed  M o r e  Than 9 5 %

Y ou’ll r e c o g n iz e  i n s t a n t l y  t h e  m a n y  a d v a n t a g e s  o f  th e  n e w  

Y eo m an s “ R im -D r iv e ”  C la r i f i e r  D r iv e  f o r  c i r c u la r  s e t t l i n g  ta n k s

• Motor and drive unit mounted on the rim 
of the tank. Does away with costly bridges 
and walk-ways. Easy to get at.

• Power applied at the rim . Full effective use 
of the lever arm principle — positive engage
ment on full periphery of plow-blade assembly 
—cuts torque demand over 95%.

• No complicated and costly h igh-torque, 
high-reduction gears — A simple worm gear 
eliminates vertical shafting and bearings.

• Autom atic overload release—simple, posi
tive, audible or visual alarm—or both.

•  A utom atic scum removal, if specified, with 
Yeomans ‘‘Auto-Skimmer” and "Auto-Flusher."

• Simple insta lla tion , reduced maintenance.
A minimum of working parts gives ample 
assurance of long life. All parts are easily 
adjustable for wear.

Keep your data file on clarifiers complete and 
up-to-the-minute by getting full information on 
Yeomans "Rim-Drive.”

Y E OMA NS  B R O T H E R S  C O M P A N Y
1 4 1 1  N O R T H  D A Y T O N  S T R E ET •  C H I C A G O  2 2 ,  I L L I N O I S

S E N D  T H E  C O U P O N

Y E O M A N S  B R O T H E R S  C O M P A N Y
1411 North Dayton Street • Chicago 22, Illinois

Please send us detail drawings and literature 
on Yeomans “ Rim-Drive" Clarifier mechanism.

Nome_

Address— 
City___
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P u t  A l l  V a l v e s
I

a n d  G a t e s

r i g h t  u n d e r  y o u r  f i n g e r

C H A P M A N
M O T O R  U N I T S

Manpower shortages need not clip the operating efficiency of the most wide
spread system of valves, sluice gates and floorstands . . . when every piece of 
equipment is under the fingertip electrical control of Chapman Motor Units. 
These stoutly built, waterproof units may be installed in any position on any 
equipment, and will stand up under any conditions . . . even complete submer- 
sionr And they may be depended upon to seat valves without jamming . . .  to 
protect them against damage in operation . . .  and to be instantly convertible to 
manual operation in case of power-failure. In fact, the handwheel is geared so 
that one man can always open or close a valve with full pressure on the gate.

3-button control stations are plainly marked and equipped with illuminating 
signals so that there can be no cause for confusion. See how Chapman Motor 
Units w ill help you to get your labor problems under control . . . write for 
complete information.

C h ap m an  
C o n e  V a lv e s .  
S e l f - c l e a n in g .  
Plugs fully seated 
a n d  fu lly  p r o 
tected.

C h ap m a n  Sluice 
Gates N O W  A V A IL 
A B L E  in many types 
and sizes, w ith any 
type o f operating  con
tro l.
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The CHAPMAN VALVE Mfg. Co.
I N D I A N  O R C H A R D ,  M A S S .

Chapman Iron 
Body Solid W edge 
Gate Valves.

Chapman M otor-Operated 
F l o o r s t a n d s  m a y  b e  
equipped w ith electric 
m otors o r with air-drivenr 

and air-limit 
switches.
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A F T E R  I I  Y E A R S  S E R V I C E

Everdur* Gates in Aeration Cham bers 
still in excellent condition

Engineers for Hagerstown plant, like many others, find Everdur ideal, 
for it is strong and highly resistant to corrosion

Hagerstown, M d., Sewage D isposal P la n t w here 14 E verdur  
gates a n d  one E verdur w e ir  p la te  have given many years of 
expense-free service. Fuller &  McClintock, N. Y ., Consulting 
Engineers, f .  B. Ferguson & Co., Hagerstown, Contractors.

E v e r d u r , a c o p p e r -s ilic o n  a llo y , is  un usually  w e ll  
a dap ted  to  l ig h tw e ig h t , w r o u g h t, b u ilt up struc

tures su ch  as th e  han d- and  stem -o p era ted  g a te s  i l lu s 
trated. It h as b een  se lec ted  fo r  a la rg e  n u m ber o f  
p ro jects  b eca u se  o v e r  a p e r io d  o f  16  years th e  su p e 
r io r ity  o f  th e  a llo y  h a s b een  d em o n stra ted  un der  a 
w id e  variety o f  o p e r a tin g  c o n d it io n s .

E V E R D U R  is  r u stp ro o f and  h ig h ly  res ista n t to  c o r r o 
s io n , p o s se s se s  grea t stren g th  and  can  be fabricated  
eco n o m ic a lly  by a ll c o m m o n  m eth o d s . W h a t’s m o re , 
th is  va luab le  a llo y  is  m o d era te  in  co st. A  m o re  c o m 
p le te  e x p la n a tio n  o f  its  w id e  u se , n o t o n ly  fo r  g a te s  but 
a lso  screen s, effluent and  scum  w e ir s , e tc ., w i l l  b e  fou n d  
in  A n a co n d a  P u b lica tio n  E - l l .  W r ite  fo r  a /¡\ 
co p y — th ere’s n o  o b lig a t io n . «issb

Hand- a nd  stem-operated gates a t the 
Hagerstown, M d., Sewage Disposal Plant.

♦EVERDUR is a trade-mark of The American Brass Co. .registered in the United States Pat. Off.
TH E AMERICAN BRASS CO., G eneral Offices: W aterbury 88, Conn.

Subsidiary o f Anaconda Copper M ining  Company 
In  Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont.
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IN  THE THEATRES OF WAR PRODUCTION

F E R R I - F L O C
Sa v es M oney —  Saves Man-Hours 

Through the effic ien t part it p lays in  the manufacture o f : 
S h ell-C asin gs Syn thetic  Rubber
Foam Fire-Fighters Insu lating Board

for use aboard sh ip s for sh ip s and barracks
M ineral P igm ents  

for paint and cam ouflage
Through its important role i n :

Boiler Feed-W ater Treatment in  War Plants 
Water Purification in  Army, Naval and Air Bases 
Sew age Treatment in  Army, N aval and Air Bases

Yet to all users on the HOM E-FRONT, FERRI-FLOC is] still available  
w ithout priorities.

We salute T en n essee  Copper Com pany, source of our raw 
materials, for their untiring efforts w hich have permitted our 
other p la n ts  to carry on at fu ll capacity; and w e share  
their pride in  their recent award of the Army and N avy E.

TENNESSEE CORPORATION
ATLANTA,  G E O R G I A  L O C K L A N D ,  O H I O
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J o i n

THE AMERICAN WATER WORKS ASSOCIATION
Now an organization of nearly 5,000 water works 
and sanitary engineers and public health officials, who 
actively support, and co-operate in the A.W.W.A.’s 
objective:

" T h e  a d v a n c e m e n t  o f  k n o w le d g e  o f  th e  d e s ig n , c o n 
s tru c tio n , o p e r a tio n  a n d  m a n a g e m e n t  o f  w a te r  w o rk s  
. . .  I ts  m e m b e rsh ip  . . . c o n s is ts  o f  p e r so n s  in te r e s te d  
in  s u c h  m a t te r s ,  h a v in g  s u c h  q u a l i f i c a t io n s  a n d  
c la ss ifica tio n s  as s h a ll  be  f r o m  t im e  to  t im e  p r e 
sc r ib e d  in  th e  B y - L a w s . ” — A .W .W .A .  Constitution,
Article I I

The Association has grown to its 
present membership of 4,986 from 
2,724 in 1936—seven short years 
ago. This alone indicates the in
crease in size and importance of the 
American water works field and of 
the Association in peace years as 
well as in war emergency times.
America’s 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 the men 
who contribute the 1,800 pages of 
text in each year’s J o u r n a l  of the

A.W.W.A. The J o u r n a l , 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 J o u r n a l .

Address inquiries concerning types 
of Association memberships or 
other desired information to Asso
ciation headquarters :

THE AMERICAN WATER WORKS ASSOCIATION
5 0 0  F i f t h  A v e n u e  N e w  Y o r k  1 8 .  N .  Y .
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" V
► P L A N T  S U P E R I N T E N D E N T S  \ THEIR PRO B L E M S -

I  OUR SOLUTION
P roven  b y  Years o f

Successfu l Service

"Our bar screen is mechanically cleaned and the large screenings 
lifted to a trough in buckets. The holes in the buckets designed to 
dewater the screenings are too small and become clogged with grease—- 
result, no drainage. Perhaps the manufacturers thought the holes were 
large enough, but I think it would help if they actually try out designs 
in the field before marketing them."

Comminutors eliminate manual labor, health hazards and nuisances in 
handling sewage screenings by subsurface screening and cutting all 
sewage solids into small particles, which settle in the primary tank. 
Complete dimensional layouts and sewer flow curves in Bulletin 185.

"Our pumps clog up quite often with rags that slip through the screens. 
We have to take the pumps apart and clean them on the average of 
every two weeks. What we need is a means of grinding the rags on the 
screens, or pumps that are easier to clean, or both."

Flush-Kleen Raw Sewage Pumps will handle rags without clogging. 
They cannot clog, because rags do not reach the pump impellers. 
Bulletin 122 gives complete details on how Flush-Kleens operate.

"We have had a problem of sludge overflowing from the piston on the 
sludge pumps. It not only messed up the floor but went into the 
cylinder and got in the oil. The pump was equipped with an angle 
iron trough to catch most of the sludge but even that was messy and 
we had to keep the building closed to keep the flies out."

Scru-Peller Primary Sludge Pump makes sludge pumping as easy and 
clean as clear-water pumping. It is a centrifugal pump with a screw 
feed and cutting edges all the way through the pump. There are ball 
bearings on both sides of the impeller. The pump is built sturdy for 
severe shocks. Ask for Bulletin 190.

^Problems submitted to Water Works and Sewerage by its readers.

C H I C A G O  P U M P  C O M P A N Y
S E W A G E  E Q U I P M E N T  D I V I S I O N

2300 WOLFRAM STREET CHICAGO 18, ILLINOIS
Electric Pumpa: Circulating, Bilge, 
Scru-Peller, Flush-Kleen, Plunger, 
Fire, House, Condensation, Vacuum.

Swing Diilusers, Stationary Difiusers. 
Mechanical Aerators, Combination
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Public Health must be maintained/
T h e  necessity of maintaining 
public health in war time is self- 
evident. M u n ic ip a l officers in 
charge of water purification and 
sewage disposal have a vital re
sponsibility in guarding the na
tion’s health, that should not be 
underestimated as a contributing 
factor to final victory.

However, the problems of main

taining public health are becoming 
increasingly difficult in the face o f  
m aterial shortages and  transportation 
handicaps. In  order to ease this sit
uation in regard to Aluminum Sul
fa te  as much as possible, won’t you 
place your orders as far ahead as 
you can so that we may schedule 
our production on an efficient 
basis.

Why M ost A m erican C ities P re fe r G eneral Chem ical Aluminum S u lfa te

General Chemical Aluminum Sulfate is 
an especially developed "Alum” High 
quality and constant uniformity have

given it a time-tested reputation among 
water works engineers and sewage plant 
operators.

★  FOR WATER WORKS
1. Makes water crystal clear.
2 . Longer filter runs are obtainable.
3 . Is economical, used properly will con
serve chlorine supplies . . . because it does 
not require oxidation to make it effective.
4. Superior in tests against other coagu
lants.
5. High in quality, its constant uniform
ity can be counted upon.

★  FOR SEWAGE PLANTS
1. Clean, easy to handle and economical 
to use.
2 . Simple application, requires only low 
cost feeding apparatus and minimum 
attention.
3. Clear, colorless effluents are possible.
4. Precipitated sludge digests readily.
5. Treated digested sludge dries quickly, 
without odor.

GENERAL CHEMICAL COMPANY
40 RECTOR STREET. NEW YORK 6. N. Y.

Technical Service Offices: A t la n ta  • B a lt im o re  • B o s to n  • B r ld a e n n r t  iO n n n  1 
B u ffa lo  . C h a r l o t t e  ( N C . )  - C h i c a g o .  C le v e lan d  - D e n v e r -  D e t r o i t -  H o u s to n  
K a n sa s  C ity  • M ilw au k ee  • M in n e a p o lis  • N ew  Y o rk  .  P h ila d e lp h ia  • P it ts b u rg h  

P ro v id e n c e  (R . I . )  • S t. L o u is  • ü t i c a  (N . Y .)
Pacific Coast Technical Service Offices: S a n  F ra n c is c o  • '  L o s  A ngeles 

Pacific Northwest Technical Service Offices: W e n a tc h e e  (W ash  ) • Y a k im n  (W » = l 1
In  Canada: T h e  N ic h o ls  C h e m ic a l  C o ., L td .  • M o n tre a l  • T o ro n to  • V a n co u v er
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W h e r e v e r  o u r  A rm o r e d  F o r c e s  g o , p ip e lin e s  

q u ic k ly  fo llo w  . . .  fo r  a  D iv is io n 's  ta n k s  a n d  

tank d estro yers , tr u c k s  a n d  je e p s  s w a llo w  g a s , 

oil and  w a te r  in  m illio n  g a llo n  g u lp s .

P ip e lin e s— in  p o rt a n d  b a s e  a r e a s  a n d  in  

a d v a n c e d  o u tp o sts— c a r r y  th e  g a s , o il  a n d  

w ater w h e re  it  is  n e e d e d . D re s s e r  C o u p lin g s , 

q u ic k ly  a n d  e a s ily , jo in  th e  p ip e  th a t fo rm s 

th e s e  l i f e l i n e s  o f  b a t t l e ,  a n d  D r e s s e r  s p l i t  

s leeves an d  cla m p s  h e lp  k e e p  th e s e  lin e s  g o in g .

This is  one of th e  new est of th e  Army insignias 
—the em blem  of the  A rm ored  Force, officially 
au thorized  on  F ebruary  25, 1942. I t  shows the  
first successfully  opera ted  tank  used  in  W orld 
W ar I, an  A m erican  tank  w hich w as known, 
strange ly  enough , as th e  M ark VIII. Prior to 
this, w hen  tank  units w ere  a p a r t of the  In fan
try, the  sam e tank  was p laced  on a background 
of crossed  muskets.
The A rm ored Force is a pa rt of Army G round 
Forces.

T h e s e  im p o rta n t D re s s e r  p r o d u c ts  a r e  a v a i l

a b le  in  p r a c t ic a l ly  a l l  s iz e s  a n d  q u a n tit ie s  fo r 

n e c e s s a r y  w o r k  u n d e r  p r o p e r  p r e fe r e n c e  

r a tin g s . W r it e  fo r  o u r  c o n d e n s e d  c a ta lo g , 

" H o w  to  Join a n d  R e p a ir  P i p e ."

D resser M an u fac tu rin g  Co., B radford, Pa.

— D R E S S E R -------
Pipe C oup lings, R e p a ir  D ev ices , R in g s , W h e e ls , a n d  F o rg in g s  fo r W a r

r
18
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BLUEPRINT NOW. . .

“ B lueprint N ow ” is th e  offi
cial slogan o f th e national 
C o m m i t t e e  o n  W a t e r  a n d  
S e w a g e  W o r k s  D e v e l o p m e n t *  
organized and function ing, 
state by state, to  get postwar 
plans ou t o f th e “ ta lk in g ” 
stage in to  blueprint form — 
detailed plans and specifica
tion s— so th a t construction  
can start at th e drop o f a 
h at, when arm istice com es.

T he Cast Iron Pipe Re
search A s s o c ia t io n  g lad ly  
contributes additional pu b 
lic ity  to  th e furtherance of 
th is program. It is o f prim e 
im portance to th e  com m u 
n ity  and th e  nation.

Water supply, gas and sew
erage sy s te m s  have b een  
starving for needed im prove
m ents, and getting  along on  
a bare subsistence d iet for 
m aintenance, in  order to con
serve manpower and m ate
rials for th e war effort.

W hen war p r io r itie s  are 
lifted , every com m unity  ex

pects, and is en titled , to have 
these vital public services re
stored to fu ll efficiency w i t h 
o u t  d e l a y .  W hen returning  
service m en  are looking for 
work, th e  n ation  w ill expect 
th a t th e  vast reservoir o f m il
lions o f m an-hours o f em 
p lo y m en t, rep resen ted  by 
th is deferred construction, 
w ill be ready to be tapped— 
w i t h o u t  d e l a y .

The way to prevent delay 
is to  b l u e p r i n t  n o w .  R e
m e m b e r  t h a t  w h e n  th e  
“ d a m ” breaks on deferred 
p ro jects— general bu ild ing  
construction  as w ell as under
ground m ains—there m ay be 
a tem porary shortage o f cer
ta in  m aterials u n til plant 
c o n v e r s io n s  are effected . 
However, cast iron pipe will 
be availab le , th e n  as now , 
w i t h o u t  d e l a y .

• • • •

* T o c o m m u n ic a te  w i th  th e  C o m m ittee  
o n  W ater a n d  Sew age W orks D ev elo p m en t  
a d d re ss  S u ite  2110, 500 F if th  A ven u e, 
N ew  Y o rk  18, N . Y .

C A S T  I R O N  P I P E
H E S E A l lC I i  A S S O C IA T IO N , C H IC A G O
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Plant Operation

SYMPOSIUM: POST-W AR PROBLEMS 

THE TEN YEAR PLAN OF SEWAGE AND WASTE  
TREATM ENT *

B y  M o rris M . C o h n

Editor, Sewage Works Engineering; Sanitary Engineer, City of Schenectady, N. Y.

A s  s a n i t a r y  e n g i n e e r s ,  w e  f o r e s e e  a  p o s t - w a r  e r a  w h ic l i  w i l l  f i n i s h  
th e  u n f i n i s h e d  b u s i n e s s  o f  s a n i t a t i o n — p a r t i c u l a r l y  s e w a g e  t r e a t m e n t .  
T o  t h a t  e n d ,  w e  a r e  b e g i n n i n g  t o  e n e r g i z e  p o s t - w a r  p r o g r a m s .  L a s t  
J a n u a r y ,  Seivage W orks E ngineering  c o n d u c t e d  a  c o n f e r e n c e  o n  p o s t 
w a r  s a n i t a t i o n  n e e d s  w h ic h  b r o u g h t  t o g e t h e r  l e a d e r s  i n  p u b l i c  h e a l t h ,  
g o v e r n m e n t ,  i n d u s t r y ,  e c o n o m ic s  a n d  e d u c a t i o n .  O u t  o f  t h a t  c o n f e r 
e n c e  c a m e  p e r h a p s  t h e  f i r s t  l u c i d  e x p r e s s i o n  o f  t h e  h o p e s  o f  t h e  p r o 
f e s s io n  t h a t  t h e  p o s t - w a r  p e r i o d  w i l l  b r i n g  o p p o r t u n i t i e s  f o r  i m p r o v i n g  
th e  n a t i o n ’s s a n i t a t i o n  f a c i l i t i e s .  O u t  o f  t h a t  c o n f e r e n c e  c a m e ,  a l s o ,  
th e  c r e a t i o n  o f  t h e  C o m m i t t e e  f o r  J o i n t  A c t i o n  o n  P o s t - W a r  S a n i t a t i o n ,  
w i th  r e p r e s e n t a t i v e s  o f  s o m e  tw o  d o z e n  o r g a n i z a t i o n s .  T h i s  C o m m i t 
te e  h a s  a l r e a d y  o f f e r e d  i t s  a s s i s t a n c e  to  o t h e r  g r o u p s ; u r g e d  s t a t e  s e w 
a g e  w o r k s  a s s o c i a t i o n s  t o  t a l k  a n d  t h i n k  a n d  w o r k  f o r  p o s t - w a r  p l a n 
n in g  a n d  c o n s t r u c t i o n ;  a n d  u r g e d  4 5  S t a t e  M u n i c i p a l  L e a g u e s  to  
r e c o g n iz e  t h e  i m p o r t a n c e  o f  s a n i t a t i o n  i n  a l l  p o s t - w a r  c o n s t r u c t i o n  
p r o g r a m s .

O f  o u t s t a n d i n g  s ig n i f i c a n c e  i s  t h e  c r e a t i o n  o f  t h e  n e w  C o m m i t t e e  o n  
W a t e r  a n d  S e w a g e  W o r k s  D e v e lo p m e n t ,  r e p r e s e n t i n g  t h e  M a n u f a c 
t u r e r s  A s s o c i a t i o n ,  tw o  g r e a t  w a t e r  w o r k s  a s s o c i a t i o n s  a n d  t h e  S e w a g e  
W o r k s  F e d e r a t i o n .  T h i s  g r o u p  h a s  e s t a b l i s h e d  a  p r a c t i c a l  a n d  s t r o n g  
p o lic y  a n d  i s  e n e r g e t i c a l l y  c h a m p i o n i n g  t h e  c a u s e  o f  “ B l u e p r i n t  N o w ”  
f o r  p o s t - w a r  c o n s t r u c t i o n  o f  w a t e r  a n d  s e w a g e  u t i l i t i e s .

G iv e n , th e n ,  t h a t  t h e r e  i s  n e e d  f o r  p u b l i c  w o r k s  c o n s t r u c t i o n  i n  t h e  
p o s t - w a r  p e r i o d  a n d  t h a t  s e w a g e  t r e a t m e n t  a n d  s e w e r a g e  m u s t  p l a y  a n  
im p o r t a n t  r o l e  i n  t h i s  c o n s t r u c t i o n  p r o g r a m ,  b u t  f o r  w h a t  a r e  w e  s t r i v 
in g  in  s e w a g e  t r e a t m e n t ?  W h a t  i s  o u r  g o a l ?  D o  w e  p r o p o s e  a  p r o 
g r a m  o f  s u f f ic ie n t  s c o p e  t o  l e a v e  a n  i m p r e s s  o n  t h e  n a t i o n a l  p o s t - w a r  
e m p lo y m e n t  s c e n e  a s  w e l l  a s  o n  n a t i o n a l  s a n i t a t i o n ?  W e  h a v e  to o  lo n g  
v ie w e d  s e w a g e  t r e a t m e n t  a s  t h e  d r e a m  o f  t h e  s a n i t a r y  e n g i n e e r i n g  p r o 
f e s s io n  a n d  a s  t h e  a s p i r a t i o n  o f  s p o r t s m e n .  I n s u f f i c i e n t  s t r e s s  h a s  
b e e n  p la c e d  u p o n  t h e  e c o n o m ic  a s p e c t s  o f  s t r e a m  d e g r a d a t i o n .  N o w  
w e h a v e  in  o u r  h a n d s  a  d o u b l e - b a r r e l e d  w e a p o n  f o r  p u b l i c  h e a l t h  a n d

* Introducing the Post-War Symposium, Fourth Annual Convention of the Federation of 
Sewage Works Associations, Chicago, Oct. 22, 1943.
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national economic stability. I, therefore, propose Sewage Treatment 
for Sanitation and Post-War Employment.

Despite the existence of nearly six thousand civilian sewage treat
ment plants in the United States, we are faced with demanding un
finished business in both sewage and industrial waste treatment. The 
USPHS survey, as of 1940, reported that only 58 per cent of the 
sewered population was provided with treatment facilities. In addi
tion, many of the existing plants are antiquated and in need of modern
ization, replacement and enlargement, especially since the construc
tion limitations of the war period have produced a serious backlog of 
needed work which looks to the post-war period for completion. I t  is 
not far-fetched to set a goal of six thousand treatment plants to be 
built or reconstructed in the post-war period; the industrial waste 
treatment works construction program will greatly increase this goal.

Since we have been talking dollars as well as B.O.D., it is sensible 
to ask how much money must be spent on sewage treatment. What 
part of the 5 billion dollar yearly public works program should he de
voted to the construction of treatment plants ? How long should it take 
to make good on the ideal of “ treatment for every gallon of sewage 
and industrial waste,” in a measure commensurate with the needs of 
the stream?

I  urge the adoption of T h e  T e n -Y e a r  P l a n  o f  S e w a g e  a n d  W a st e  
T r e a t m e n t — that we aim for the completion of our unfinished business 
by ten years after Victory.

Can the Ten Year Plan be accomplished? Can we build six thou
sand works and thousands of waste treatment plants in a decade, with
out taking an excessive share of national income? We must look to 
the past for the answer to the problems of the future.

In 1939, according to the annual census conducted by Sewage Works 
Engineering, 850 plants were under construction at an estimated cost 
of $101,000,000, catalyzed by federal funds. In 1940, 600 plants were 
being built or rebuilt at a cost of $100,000,000. With some 6,000 plants 
to be built and with industry willing to construct waste plants to handle 
at the back door the wastes of the products that go out the front door, 
it is apparent that we can readily build these plants in ten years at a 
cost of approximately two billion dollars.

Here then is the goal: Solution of the sewage and waste problem on 
the Ten Year Plan at a cost of two billion dollars out of a national 
decade income of twelve hundred and fifty billion dollars.

Not only will sewage treatment take up its share of the five billion 
dollars worth of public works needed yearly to maintain a balanced na
tional economy, but this construction will serve to energize the basic 
industries which were left unaided by the pump-priming program of 
previous years. Construction of sewage plants will set up immediate 
demands for the materials of construction and for the equipment which 
will pour forth from factories which themselves will create constructive 
employment to meet this demand. No other phase of public works 
construction, unless it be water works construction, can draw so heavily
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upon the basic industries whose activities spell full employment for the 
nation’s workers.

Wishful thinking will not produce the construction program. We 
must plan before we can build. It is necessary to have “ plants on 
paper” before we can put “ plants on ground.” Fortunately, consult
ing engineering staffs are available for planning right now, since the 
rush of military camp construction has ceased. Fortunately also the 
art and science of sewage treatment has reached a stage of assured 
performance that makes it possible, yes, even desirable, to follow the 
plea of the Committee for Water and Sewage Development, “ Blue
print Now.”

It is time for each association of the Federation, each state health 
department, each individual to become a strong voice demanding that 
cities plan now for sewage treatment as an instrument for post-war 
sanitation and employment. The method of financing sewerage proj
ects must be worked out by the community itself, without waiting in 
line for federal “ handouts” which indirectly come from the pockets of 
the community.

THE CONSULTING ENGINEER AND POST-W AR  
PLANNING *

B y  C h a r l e s  A . E m e r s o n

Consulting Engineer, New York City

The function of the consulting engineer in post-war planning pro
grams is precisely the same in principle as it was in pre-war planning 
programs, namely, furnishing expert engineering service in the particu
lar branch or branches of the general field of engineering in which he 
specializes and for which he has been qualified by adequate training and 
broad experience.

The consulting engineer must keep informed of new developments 
in his particular field and must maintain an independent position so 
that he can serve his clients impartially, in accordance with the codes 
of ethics and fair practice of various national engineering societies, of 
which he should be a member, and in conformity with the regulations of 
the state or states in which he is licensed to practice his profession.

The foregoing terse statements as to the functions of the consulting 
engineer will be easier of application if we adopt the term “ Advance 
Planning” instead of “ Post-War Planning” and confine our thoughts 
to our particular field—sewage and industrial wastes treatment.

Advance planning is not a new venture for the consulting engineer. 
Every sizable sewage and industrial wastes treatment plant constructed 
in pre-war years involved considerable advance planning because of

* Presented at the Fourth Annual Convention of the Federation of Sewage Works Asso
ciations, Chicago, Oct. 22, 1943.
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t h e  m o n t h s ,  a n d  f r e q u e n t l y  t h e  y e a r s ,  w h ic h  i n t e r v e n e d  b e t w e e n  t h e  d a t e  
o f  t h e  p r e l i m i n a r y  r e p o r t ,  o r  e v e n  t h e  s t a r t  o f  d e s i g n ,  a n d  t h e  d a t e  o n  
w h ic h  c o n s t r u c t i o n  w a s  c o m p l e t e d  a n d  t h e  p l a n t  w a s  p l a c e d  i n  s e r v i c e .

I n  v i e w  o f  c e r t a i n t y  t h a t  t h e  i m m e d i a t e  f u t u r e  w o u l d  b r i n g  i m p r o v e 
m e n t s  i n  t h e  a r t  o f  s e w a g e  t r e a t m e n t ,  t h e  d e s i g n i n g  e n g i n e e r  h a s  long- 
b e e n  a c c u s t o m e d  to  p r e p a r e  h i s  p l a n s  a n d  s p e c i f i c a t i o n s  t o  p e r m i t  t h e i r  
r e a d y  a d a p t a t i o n  t o  n e w  m o d e l s  o f  e q u i p m e n t  o r  i n n o v a t i o n s  i n  m e t h 
o d s  o f  p l a n t  o p e r a t i o n .  T h i s  n o t  o n ly  i n v o l v e d  c a r e f u l  p l a n n i n g  a n d  
f o r e s i g h t  o n  t h e  p a r t  o f  t h e  e n g i n e e r ,  b u t  a l s o  n e c e s s i t a t e d  a  v e r y  c o n 
s i d e r a b l e  m e a s u r e  o f  c o n f id e n c e  o n  t h e  p a r t  o f  t h e  c l i e n t .

T h a t  t h e  p r o c e d u r e  w a s  w i d e l y  p r e v a l e n t  i n  p a s t  y e a r s  i s  a m p l y  a t 
t e s t e d  b y  t h e  6 ,0 0 0  o r  m o r e  f u n c t i o n i n g  s e w a g e  t r e a t m e n t  p l a n t s  i n  t h i s  
c o u n t r y  w h ic h  w o u ld  n o t  h a v e  b e e n  b u i l t  i f  p u b l i c  o f f ic ia ls  o f  t h e  l a s t  
t h r e e  o r  f o u r  d e c a d e s  h a d  l a c k e d  c o n f id e n c e  i n  t h e i r  c o n s u l t i n g  e n g i 
n e e r s ,  a n d  w i t h h e l d  a u t h o r i z a t i o n  f o r  d e s i g n s  o n  t h e  p l e a  t h a t  s o m e  n e w  
a n d  m a r v e l o u s ,  b u t  s t i l l  u n a n n o u n c e d  a n d  u n p r o v e n ,  d e v e l o p m e n t  i n  t h e  
a r t  m i g h t  b e  a v a i l a b l e  i n  a  y e a r  o r  tw o ,  o r  t h r e e .

T h a t  t h e  c o n f id e n c e  m a n i f e s t e d  b y  t h e  c l i e n t s  w a s  n o t  m i s p l a c e d  is  
e v i d e n c e d  b y  t h e  f a c t  t h a t  s e w a g e  t r e a t m e n t  p l a n t s  d e s i g n e d  b y  e x p e r i 
e n c e d  e n g i n e e r s ,  i n  a c c o r d a n c e  w i t h  b e s t  i n f o r m a t i o n  p r e v a l e n t  a t  t h e  
t i m e ,  w e r e  n o t  d e c l a r e d  to  b e  o b s o l e t e  o n  c o m p l e t i o n  a n d  r e p l a c e d  
s h o r t l y  t h e r e a f t e r  b u t  c o n t i n u e d  t o  f u n c t i o n  a t  s a t i s f a c t o r y  e f f ic ie n c y  f o r  
m a n y  y e a r s .  T h e s e  c i r c u m s t a n c e s  d i d  n o t  a p p l y  m e r e l y  t o  i s o l a t e d  
i n s t a n c e s  o r  t o  s h o r t  p e r i o d s  o f  q u i e s c e n c e  i n  p r o g r e s s  b u t  o b t a i n e d  
t h r o u g h o u t  t h e  w h o le  r a n g e  o f  d e v e l o p m e n t  o f  m o d e r n  s e w a g e  t r e a t 
m e n t .

S o m e  o f  t h e  m e n  p r e s e n t  h e r e  t o d a y  w e r e  e n g a g e d  i n  s e w a g e  t r e a t 
m e n t  p l a n t  d e s i g n  w h e n  t h e  C a m e r o n  s e p t i c  t a n k ,  f o l l o w e d  b y  c o n t a c t  
b e d s  o r  i n t e r m i t t e n t  s a n d  f i l t e r s ,  c o n s t i t u t e d  t h e  a p p r o v e d  m e t h o d  f o r  
c o m p l e t e  t r e a t m e n t .  I f  t h e s e  v e t e r a n s  i n  d e s i g n ,  w i t h  t h e  c o - o p e r a t i o n  
o f  p u b l i c  o f f ic ia ls  t h e n  i n  o ffice , w e r e  a b l e  t o  s o  a d e q u a t e l y  s a f e g u a r d  
p u b l i c  f u n d s  i n v e s t e d  i n  s e w a g e  t r e a t m e n t  t h r o u g h o u t  t h e  m o n u m e n t a l  
p r o g r e s s  o f  t h e  p a s t  35  o r  4 0  y e a r s ,  i t  d o e s  n o t  r e q u i r e  a n  e x t r a o r d i n a r y  
d e g r e e  o f  f a i t h  t o  b e l i e v e  t h a t  t h e s e  s a m e  m e n ,  t o g e t h e r  w i t h  t h e  y o u n g e r  
s p e c i a l i s t s  o f  t o d a y ,  a r e  f u l l y  c o m p e t e n t  t o  s p a n  w h a t e v e r  g u l f  m a y  l ie  
b e tw e e n  p r e s e n t  a d v a n c e d  p r o c e d u r e  a n d  t h a t  w h ic h  m a y  o b t a i n  d u r i n g  
t h e  e a r l y  y e a r s  o f  t h e  p o s t - w a r  e r a .

N u m e r o u s  c o n v e r s a t i o n s  d u r i n g  t h e  p a s t  f e w  m o n t h s  h a v e  f u l l y  c o n 
v i n c e d  t h e  s p e a k e r  t h a t  t h i s  b e l i e f  i s  s h a r e d  b y  t h e  w e l l  i n f o r m e d ,  e x 
p e r i e n c e d  c o n s u l t i n g  e n g i n e e r s  a n d  t h a t  t h e y  h a v e  n e i t h e r  a p p r e h e n s i o n  
n o r  f o r e b o d i n g  t h a t  a d v a n c e  p l a n n i n g  u n d e r  p r e s e n t  c o n d i t i o n s  w i l l  i n 
v o lv e  u n w a r r a n t e d  r i s k  o n  t h e i r  p a r t  n o r  r e s u l t  i n  w a s t e f u l  e x p e n d i t u r e  
b y  t h e  c l i e n t .

I f  t h e s e  d e s i g n i n g  e n g i n e e r s  a r e  c o r r e c t ,  a n d  a s  y e t  n o  p e r s u a s i v e  
a r g u m e n t s  t o  t h e  c o n t r a r y  h a v e  b e e n  f o r t h c o m i n g ,  w o u l d  n o t  a  v a l i a n t  
s e r v i c e  b e  r e n d e r e d  t h e  b r o a d  c a u s e  o f  a d v a n c e  p l a n n i n g  i f  t h e i r  c o n 
v i c t i o n s  c o u ld  b e  i m p a r t e d  t o  p u b l i c  o f f ic ia ls  g e n e r a l l y ?  I f  t h o s e  in  
c h a r g e  o f  m u n i c i p a l  p r o g r a m s  c o u ld  b e  b r o u g h t  t o  r e a l i z a t i o n  t h a t  p r e s 
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e n t  s e w a g e  t r e a t m e n t  p r o b l e m s  a r e  s u b j e c t  to  p a i n s t a k i n g  a n a l y s i s  a n d  
r e a s o n a b l e  s o l u t i o n ,  j u s t  a s  t h e y  w e r e  i n  p a s t  d e c a d e s ,  t h e  a p a t h y  s t i l l  
r e m a i n i n g  i n  s o m e  q u a r t e r s  s h o u l d  d i s a p p e a r  a n d  m a n y  m o r e  n e e d e d  
s e w a g e  t r e a t m e n t  p r o j e c t s  w o u ld  b e  p l a c e d  u n d e r  d e t a i l e d  d e s i g n .

I t  m a y  b e  h e l p f u l  t o  m e n t i o n  t h r e e  o f  t h e  m a n y  q u e s t i o n s  p u t  to  t h e  
s p e a k e r  d u r i n g  r e c e n t  m o n t h s  w h ic h  w e r e  c a u s i n g  g r a v e  c o n c e r n  to  
h o n e s t  i n t e n t i o n e d  m u n i c i p a l  o f f ic ia ls .  T h e s e  a r e  :

( 1 )  C a n  f u n d s  f o r  n e e d e d  s e w a g e  t r e a t m e n t  p l a n t  c o n s t r u c t i o n  b e  
m a d e  a v a i l a b l e  a f t e r  t h e  w a r ?

(2 )  I s  t h e r e  n o t  r e a l  d a n g e r  t h a t  s o m e  o f  t h e  r e v o l u t i o n a r y  d i s c o v 
e r i e s  a n d  d e v e l o p m e n t s  b y  s c i e n t i s t s  i n  c o n n e c t io n  w i t h  t h e  w a r  
e f f o r t  m a y  c o m p l e t e l y  a n d  p r o m p t l y  c h a n g e  t h e  e n t i r e  t r e n d  in  
s e w a g e  t r e a t m e n t ,  e v e n  t h o u g h  t h e r e  a r e  n o  i n d i c a t i o n s  a t  p r e s 
e n t  t h a t  s u c h  w i l l  o c c u r ?

(3 )  H o w  c a n  a n y  r e a s o n a b l e  f o r e c a s t  b e  m a d e  a t  t h i s  t i m e  o f  t h e  
p r o b a b l e  p o s t - w a r  n e e d s  o f  a  m u n i c i p a l i t y  f o r  s e w a g e  t r e a t 
m e n t ?

F in a n c e s

F i r s t  a s  to  f i n a n c e s  : O u r  l e a d i n g  p o l i t i c a l  e c o n o m i s t s  a r e  s e e m in g l y  
in  g e n e r a l  a g r e e m e n t  t h a t  t h e  U n i t e d  S t a t e s  c a n  e m e r g e  f r o m  t h i s  
w a r  w i th  i t s  f i n a n c i a l  s t r u c t u r e  i n t a c t  a n d  i t s  c r e d i t  u n i m p a i r e d  i f  p r e 
c a u t io n s  a r e  t a k e n  w h ic h  w i l l  p l a c e  a  b r a k e  o n  i n d i s c r i m i n a t e  F e d e r a l  
s p e n d in g .  E v e n  n o w  p o w e r f u l  c o m m i t t e e s  o f  C o n g r e s s  a r e  c a r e f u l l y  
s c r u t i n i z i n g  a n d  s e r i o u s l y  q u e s t i o n i n g  v a r i o u s  p r o p o s a l s  f o r  i n c r e a s 
in g  o u r  t a x  b u r d e n s  a n d  e x i s t i n g  m a c h i n e r y  d e s i g n e d  t o  c u r b  in f l a t i o n  
is  b e in g  c a r e f u l l y  s t u d i e d  to  d e t e r m i n e  i t s  a d e q u a c y .  T h e s e  a r e  e n c o u r 
a g in g  s ig n s .

I t  i s  f r e e l y  a d m i t t e d  t h a t  t a x e s  w i l l  h a v e  to  b e  c o n t i n u e d  a t  h i g h  
le v e ls  to  p r o v i d e  f o r  d e b t  s e r v i c e ,  m a i n t e n a n c e  o f  t h e  m i l i t a r y  e s t a b 
l i s h m e n t ,  f o r e i g n  r e l i e f ,  r e h a b i l i t a t i o n  a n d  a  m u l t i t u d e  o f  o t h e r  p u r 
p o s e s ,  b u t  a t  t h e  s a m e  t i m e  i t  i s  m a i n t a i n e d  t h a t  n a t i o n a l  in c o m e  w il l  
a ls o  c o n t in u e  a t  h i g h  l e v e l s  w h ic h  w i l l  b e  s u f f ic ie n t  t o  m e e t  s u c h  c u r 
r e n t  e x p e n d i t u r e s  a n d  l e a v e  a  b a l a n c e  a v a i l a b l e  to  f in a n c e  c a r e f u l l y  
p la n n e d ,  lo n g  l i f e ,  p u b l i c  w o r k s  w h ic h  w i l l  c o n s e r v e  t h e  p u b l i c  h e a l t h  
o r  c o n t r ib u t e  to  t h e  p u b l i c  w e l f a r e .

T h e  m e n  r e s p o n s i b l e  f o r  t h e s e  v ie w s  h a v e  b e e n  d e a l i n g  i n  f in a n c e  
f o r  m a n y  y e a r s  a n d  u n d o u b t e d l y  w i l l  h a v e  m u c h  t o  d o  w i t h  d i r e c t i o n  o f  
o u r  f in a n c ia l  p o l i c y  a f t e r  t h e  w a r .  T h e y  a r e  w h o l ly  f a m i l i a r  w i t h  t h e  
a t t e m p t s  o f  th e  e a r l y  t h i r t i e s  to  c u r e  u n e m p l o y m e n t  a n d  a r e  d e t e r m i n e d  
t h a t  s i m i l a r  m i s t a k e s  m u s t  n o t  r e c u r .  T h e  c la i m  i s  s i m p l y  t h a t  c o n 
s t r u c t i o n  o f  j u s t i f i a b l e ,  c a r e f u l l y  p l a n n e d  p u b l i c  w o r k s  w i l l  b e  o f  m a 
t e r i a l  a s s i s t a n c e  i n  p r o v i d i n g  j o b s  d u r i n g  t h e  i m m e d i a t e  p o s t - w a r  
p e r io d .  I t  i s  n o t  a s s e r t e d  t h a t  s u c h  c o n s t r u c t i o n  w i l l  f u r n i s h  j o b s  to  
a ll  th e  m i l l io n s  w h o  w i l l  r e q u i r e  a s s i s t a n c e  d u r i n g  t h e  r e c o n v e r s i o n  
p e r io d  a n d  u n t i l  n o r m a l  p e a c e t i m e  a c t i v i t i e s  a r e  f u l l y  r e s u m e d — b u t  
m e r e ly  t h a t  i t  w i l l  a s s i s t  g r e a t l y .
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It seems reasonable to believe that the benefits of advance planning 
will be materially increased if the program also includes local financing. 
Such procedure would further our American ideals of personal free
dom and private enterprise. If, through individual and locally spon
sored efforts, honest jobs can be provided for the major percentage of 
those who are able and willing to work, we can preserve our true democ
racy, but if the mass unemployment of the early thirties is permitted to 
return because of our complacency and inaction, we may be sure that 
Government will again take a hand and create jobs with all the attendant 
evils of concentrated political power, regimentation and stifling of free 
enterprise.

Unless we are honestly of the opinion that we know more about na
tional and international finances than do the leading economists and, 
likewise, have something better to offer, it seems mandatory that we 
accept their conclusions and do our best to comply with pleas for im
mediate planning of public works.

It is not intended to imply by the foregoing that all sewage treatment 
projects should go forward immediately on declaration of peace, nor 
that designs should be approved which contemplate adoption of par
tially developed or scantily proven processes of treatment. I t  must 
be appreciated that in our advance planning more than ordinary at
tention should be given to selection of the process of treatment and that 
the design should provide for stretching the construction dollar as 
tightly as consistent with sound engineering judgment and experience 
in order that public funds may not be wasted.

U n e x p e c t e d  D e v e l o p m e n t s

In these days when we frequently hear radio announcers orate mys
teriously about a post-war Elysium which will be created by the magic 
of electronics, plastics, super power or other marvels as yet unrevealed, 
it is not surprising that some municipal officials should look askance 
at a mere engineer who tries to tell them that advance planning can be 
undertaken at this time with little risk that the works will be obsolete 
and have to be wholly abandoned or changed at great expense before 
completion of construction or shortly thereafter.

One of the other speakers on this program will doubtless go into 
this matter in detail. It is merely noted here that the major activities 
of most research workers and manufacturers of sewage treatment equip
ment have been directed to the war effort so that they have had little 
opportunity during the past two years for consideration of possible 
improvement in processes of treatment or the development of new 
equipment.

Undoubtedly some of the scientific discoveries and improvements 
which have been fostered by the war effort can be advantageously 
adapted to the field of sewage treatment and we may expect that this 
will be accomplished in due course. However, adaptation and devel
opment of a new product to the marketing stage takes time, and oppor
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t u n i t y  c a n  r e a d i l y  b e  a f f o r d e d  t h e  d e s i g n i n g  e n g i n e e r  t o  m a k e  n e e d e d  
m i n o r  c h a n g e s  i n  p r e p a r e d  p l a n s ,  e i t h e r  b e f o r e  o r  d u r i n g  t h e  c o n s t r u c 
t i o n  p e r i o d .

I t  i s  t r u e  t h a t  v a r i o u s  m o d i f i c a t i o n s  o f  o l d e r  m e t h o d s  o f  s e w a g e  
t r e a t m e n t  h a v e  b e e n  i n c o r p o r a t e d  i n  s e v e r a l  p l a n t s  c o n s t r u c t e d  f o r  c a n 
to n m e n t s  o r  w a r  h o u s i n g ,  b u t  t h e s e  m o d i f i c a t i o n s  w e r e  l a r g e l y  c o n 
c e iv e d  b e f o r e  t h e  w a r  a n d  t h e i r  i n c l u s i o n  i n  t h e s e  t r e a t m e n t  p l a n t s  h a s  
r e a l l y  c o n s t i t u t e d  f o r t u n a t e  o p p o r t u n i t y  f o r  t h e i r  t h o r o u g h  t e s t .

D e t e r m in a t io n  o f  F u t u r e  S e w a g e  T r e a t m e n t  N e e d s

T h e  d e t e r m i n a t i o n  o f  t h e  s e w a g e  t r e a t m e n t  n e e d s  o f  a  m u n i c i p a l i t y  
f o r  t h e  p o s t - w a r  e r a  m a y  r e a d i l y  r e q u i r e  m o r e  e x t e n s i v e  s t u d y  t h a n  
w o u ld  h a v e  b e e n  n e c e s s a r y  f o r  a  s i m i l a r  d e t e r m i n a t i o n  i n  n o r m a l  p e a c e  
t im e s .

T h e  e n g i n e e r  m u s t  e s t i m a t e  w h a t  p r o p o r t i o n  o f  t h e  m i g r a n t  w a r  
w o r k e r s ,  w h o  h a v e  f lo c k e d  i n t o  a n  i n d u s t r i a l  c e n t e r ,  w i l l  c o n t i n u e  a s  
p e r m a n e n t  c i t i z e n s  o f  t h e  c o m m u n i t y  a n d  m u s t  a l s o  e s t i m a t e  t h e  p r o b 
a b le  n a t u r e  a n d  v o lu m e  o f  i n d u s t r i a l  w a s t e s  w h ic h  w i l l  b e  d i s c h a r g e d  
in to  t h e  s e w e r s  a f t e r  r e c o n v e r s i o n  o f  t h e  i n d u s t r i e s  to  p e a c e  t i m e  p u r 
s u i t s  o r  to  s u c h  m o d i f i c a t i o n s  o f  f o r m e r  a c t i v i t i e s  a s  a r e  b e i n g  p l a n n e d  
b y  th e  m a n a g e m e n t .  P l a i n l y ,  s u c h  d e t e r m i n a t i o n s  w i l l  i n v o l v e  p r o 
c u r e m e n t  o f  o p i n i o n  f r o m  m u n i c i p a l  o f f ic ia ls , b a n k e r s  a n d  i n d u s t r i a l i s t s ,  
a s  w e ll  a s  a d v ic e  o f  t h e  s t a t e  h e a l t h  d e p a r t m e n t ,  b u t  w i t h  k n o w le d g e  a t  
h a n d  a s  t o  t h e  p r e - w a r  c o n d i t i o n s  a n d  t h e  d e p a r t u r e s  c a u s e d  b y  th e  
c o m b in e d  w a r  a c t i v i t i e s  o f  t h e  d i s t r i c t ,  a n  e s t i m a t e  o f  t h e  p o s t - w a r  
s e w a g e  t r e a t m e n t  n e e d s  s h o u l d  b e  p o s s i b l e  to  t h e  d e g r e e  o f  a c c u r a c y  
r e q u i r e d  f o r  p u r p o s e s  o f  d e s i g n .

C o n c l u s io n

I t  i s  s i n c e r e l y  h o p e d  t h a t  t h i s  p r e s e n t a t i o n  o f  s o m e  o f  t h e  p r o b 
le m s  f a c i n g  t h e  c o n s u l t i n g  e n g i n e e r  i n  a d v a n c e  p l a n n i n g  o f  s e w a g e  
t r e a t m e n t  w o r k s  a n d  r e c i t a l  o f  p o s s i b l e  m e t h o d s  f o r  a p p r o a c h  m a y  l e a d  
to  w id e r  a p p r e c i a t i o n  t h a t  t h e  b a s i c  c o n d i t i o n s  u n d e r l y i n g  t h e  p r e s e n t  
s i t u a t io n  a p p e a r  to  b e  a n a l o g o u s  t o  t h o s e  o f  t h e  p a s t  a n d  s h o u l d  b e  s u s 
c e p tib le  o f  s o l u t i o n  b y  a p p l i c a t i o n  o f  t h e  s a m e  t y p e  o f  r e a s o n i n g  a n d  
sk i l l  w h ic h  h a s  s o  m a t e r i a l l y  a s s i s t e d  i n  t h e  r a p i d  a d v a n c e  o f  t h e  a r t  
o f  s e w a g e  t r e a t m e n t  f r o m  i t s  s i m p l e  b e g i n n i n g s  t o  i t s  p r e s e n t  s t a t e  o f  
p e r f e c t io n .

I t  i s  n o t  to  b e  c o n s i d e r e d  a s  l a u d a t i o n  o f  t h e  c o n s u l t i n g  e n g i n e e r  n o r  
a n  i n v i t a t i o n  f o r  h i s  e m p l o y m e n t .



1050 SEWAGE WORKS JOURNAL November, 1943

TH E CANADIAN POINT OF VIEW  ON PO ST-W AR  
PROBLEMS *

B y  A . E .  B e r r y

Director, Sanitary Engineering Division, Ontario Department o f Health

P o s t - w a r  p l a n n i n g  i n  C a n a d a  h a s  b e e n  a t t r a c t i n g  e n e r g e t i c  i n q u i r y  
f o r  a n  a p p r e c i a b l e  l e n g t h  o f  t i m e .  I t  h a s  n o w  r e a c h e d  a  m o r e  c o n 
c l u s i v e  s t a g e ,  w i t h  a c t i o n  r e p l a c i n g  t h e  s t u d y  p e r i o d .  M a n y  c o m m i t 
t e e s ,  g o v e r n m e n t a l  a n d  p r i v a t e ,  h a v e  s t u d i e d  v a r i o u s  a s p e c t s  o f  t h i s  
p r o b l e m .  T h e  p u b l i c  h a v e  p a r t i c i p a t e d  i n  t h e s e  d i s c u s s i o n s  a n d  h a v e  
f o l l o w e d  c lo s e ly  t h e  v i e w s  o f  t h e  d i f f e r e n t  g r o u p s .  M u n i c i p a l i t i e s  h a v e  
c o m p i l e d  l i s t s  o f  w o r k s  w h ic h  m i g h t  f o r m  a  p a r t  o f  t h i s  p r o g r a m m e .  
T h e s e  a c t i o n s  m i g h t  b e  r e g a r d e d  a s  p r e l i m i n a r y  p l a n n i n g  o f  a  g e n e r a l  
n a t u r e ,  a n d  t h i s  s t e p  w a s  n e c e s s a r y  u n t i l  t h a t  t i m e  w h e n  i t  w a s  f e l t  t h a t  
a  m o r e  f a v o r a b l e  t u r n  i n  t h e  p r o g r e s s  o f  t h e  w a r  w a s  a t  h a n d ,  a n d  
w h e n  t h e r e  w a s  a  c o n c o m i t a n t  r e a l i z a t i o n  t h a t  p o s t - w a r  w o r k  r e q u i r e s  
a d v a n c e  p l a n n i n g .

R e c e n t  m o n t h s  h a v e  b r o u g h t  a  t r a n s f o r m a t i o n  i n  v i e w p o i n t  a n d  in  
a c t i v i t y .  T h e r e  i s  n o w  a  g e n e r a l  d e s i r e  t o  p r o c e e d  w i t h  t h e  p r e p a r a 
t i o n  o f  p l a n s  a n d  t o  c o m p l e t e  t h o s e  d e t a i l s  n e c e s s a r y  f o r  a n  i m m e d i a t e  
s t a r t  a t  t h e  a p p r o p r i a t e  t i m e .  M u n i c i p a l i t i e s  a r e  e n g a g i n g  e n g i n e e r s  
t o  p r e p a r e  p l a n s  a n d  e s t i m a t e s .  T h e y  a r e  d e c i d i n g  o n  h o w  t h e s e  p r o j 
e c t s  a r e  t o  b e  f i n a n c e d  a n d  h o w  e n d o r s a t i o n  o f  t h e  v o t e r s  w i l l  b e  s e 
c u r e d .  I n  a l l  t h e s e  p r o j e c t e d  a c t i v i t i e s  s e w e r a g e  c o n s t r u c t i o n  o c c u p ie s  
a  p r o m i n e n t  p o s i t i o n .

D e v e l o p m e n t  o f  t h e  P ro g ram

I n  o r d e r  t o  i n d i c a t e  t h e  s c o p e  o f  p o s t - w a r  p l a n n i n g  i n  C a n a d a  i t  i s  
d e s i r a b l e  t o  r e v i e w  b r i e f l y  s o m e  o f  t h e  d e v e l o p m e n t s  t h a t  h a v e  t a k e n  
p l a c e .  T h e s e  a r e  t o  b e  s e e n  i n  t h e  w o r k  o f  s o m e  o f  t h e  m o r e  p r o m i n e n t  
c o m m i t t e e s .

E a r l y  i n  1 9 4 1  t h e  D o m i n i o n  G o v e r n m e n t  a p p o i n t e d  a  “ C o m m i t t e e  
011 R e c o n s t r u c t i o n , ”  w i t h  P r i n c i p a l  F .  C . J a m e s  o f  M c G i l l  U n i v e r s i t y  
a s  C h a i r m a n ,  a n d  a s s o c i a t e d  w i t h  h i m  w e r e  f iv e  p r o m i n e n t  c i t i z e n s ,  
s e l e c t e d  i n  o r d e r  t h a t  t h e i r  w i d e  k n o w l e d g e  a n d  e x p e r i e n c e  m i g h t  e n 
a b l e  t h e m  to  lo o k  a t  t h e s e  p r o b l e m s  f r o m  t h e  b r o a d  a n g l e  o f  C a n a d a ’s 
n e e d s  r a t h e r  t h a n  t h e  v i e w s  o f  s p e c i a l i s t s  i n  d i f f e r e n t  f i e ld s  o f  k n o w l 
e d g e .  T h i s  c o m m i t t e e  f u n c t i o n e d  u n d e r  t e r m s  o f  r e f e r e n c e  w h ic h  r e a d  
a s  f o l l o w s :  “ t o  e x a m i n e  a n d  d i s c u s s  t h e  g e n e r a l  q u e s t i o n  o f  p o s t - w a r  
r e c o n s t r u c t i o n ,  a n d  t o  m a k e  r e c o m m e n d a t i o n s  a s  t o  w h a t  g o v e r n m e n t  
f a c i l i t i e s  s h o u l d  b e  e s t a b l i s h e d  t o  d e a l  w i t h  t h i s  q u e s t i o n . ”

T h e  w o r k  o f  t h e  J a m e s  C o m m i t t e e  w a s  a l l o c a t e d  t o  a  n u m b e r  o f  s u b 
c o m m i t t e e s ,  i n c l u d i n g  t h e  f o l l o w i n g :  (a)  p o s t - w a r  e m p l o y m e n t  o p p o r 
t u n i t i e s ,  ( 5 )  c o n s e r v a t i o n  a n d  d e v e l o p m e n t  o f  n a t u r a l  r e s o u r c e s ,  ( c )

* Presented a t the Fourth Annual Convention of the Federation of Sewage Works Asso
ciations, Chicago, Oct. 22, 1943.
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publicly financed construction projects, {d) agricultural policy. Indus
trial rehabilitation was to be studied by various committees in the 
major industries of Canada.

One of these committee activities, namely that of publicly financed 
construction projects, is of more direct interest to those engaged in the 
sanitary field. In this, the committee from the outset has stressed the 
need for close co-operation between Dominion, Provincial and municipal 
organizations, and likewise for the need of early and careful planning 
of these works.

It is understood that the work of the James Committee, which is 
purely advisory to the government, has been pretty well completed 
and its report submitted.

Three other committees of Federal Government origin have been 
functioning: one an advisory committee on economic policy; one, a spe
cial committee of the House of Commons on reconstruction and re
establishment and as the name empties embracing a wide field of re
adjustment from wartime to peace; and finally an interdepartmental 
committee from the Dominion Civil Service.

The main purpose of these different committees has been fact find
ing and advisory to the Federal Government. Their appointments and 
their subsequent activities have indicated an aggressive interest on the 
part of the government to prepare to meet post-war situations.

In addition to these there have been, of course, many committees 
functioning in more limited fields. Reference might be made here to a 
committee of the Engineering Institute of Canada. This is an attempt 
to determine the part that the engineer can play in the post-war re
construction field.

T h e  P r e s e n t  S it u a t io n

All these studies, made by government-appointed committees as well 
as by many other groups, have done much to secure for administrative 
bodies facts which are essential to an intelligent approach to the prob
lem. They have likewise created a favorable public attitude towards 
the future of the country. It is now generally accepted that pre-war 
conditions, including public facilities and services, will not be satisfac
tory in the future. There must be a concerted effort to create required 
improvements, and if governmental action is necessary the public will 
expect this to be forthcoming just as impetus has been given in the 
conduct of the war.

Two reasons for post-war planning are now in evidence. The first 
concerns the prevention of unemployment, and it is now an accepted 
view that widespread unemployment, as occurred in the past, cannot 
be tolerated. The second reason is that adequate public services, such 
as water works and sewerage, are imperative in the new standard of 
living which is envisioned for the future. It is believed that sewerage 
programs will occupy a major position in these activities in Canada.
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T h e  N e e d  e o r  S e w e r a g e

I f  o u r  a t t e n t i o n  b e  f o c u s e d  o n  t h e  s e w e r a g e  f i e ld  t l i e  n e e d  f o r  p o s t 
w a r  p l a n n i n g  i n  t h i s  w i l l  b e  a p p a r e n t  b y  a  s u r v e y  o f  p r e s e n t - d a y  c o n d i 
t i o n s .  I n  C a n a d a ,  t h e r e  h a s  b e e n  a  s u b s t a n t i a l  d e v e l o p m e n t  i n  t h e  i n 
s t a l l a t i o n  o f  w a t e r  w o r k s  s y s t e m s  a n d  w a t e r  p u r i f i c a t i o n  p l a n t s .  T h e r e  
a r e  n o w  i n  o p e r a t i o n  n e a r l y  1 ,3 0 0  p u b l i c  s y s t e m s ,  w h ic h  s e r v e  n e a r l y  60  
p e r  c e n t  o f  t h e  e n t i r e  p o p u l a t i o n ,  a n d ,  o f  c o u r s e ,  a  m u c h  h i g h e r  p r o p o r 
t i o n  o f  t h e  u r b a n  d w e l l e r s .

G o o d  p r o g r e s s  h a s  b e e n  m a d e  i n  w a t e r  t r e a t m e n t  i n  t h e  p a s t ,  a n d  
w h i l e  t h e r e  i s  a  w i d e  p r o g r a m  y e t  t o  b e  c a r r i e d  o u t ,  i n v o l v i n g  f i l t r a t i o n ,  
s o f t e n i n g  a n d  t a s t e  c o n t r o l ,  t h i s  i s  n o t  s o  g r e a t  a s  i n  t h e  s e w e r a g e  f ie ld .  
O n ly  a  r e l a t i v e l y  s m a l l  n u m b e r  o f  m u n i c i p a l i t i e s  i n  C a n a d a  w i t h  p o p u 
l a t i o n s  i n  e x c e s s  o f  6 0 0  a r e  n o w  w i t h o u t  p u b l i c  w a t e r  w o r k s .

A  c o m p a r i s o n  b e t w e e n  t h e  n u m e r i c a l  d e v e l o p m e n t  i n  w a t e r  w o r k s  
a n d  s e w e r a g e  s y s t e m s  e m p h a s i z e s  f u r t h e r  t h e  n e e d  f o r  s e w e r a g e .  I n  
c o m p a r i s o n  w i t h  t h e  1 ,3 0 0  w a t e r  w o r k s  s y s t e m s  t h e r e  a r e  b u t  5 0 0  
s e w e r e d  m u n i c i p a l i t i e s ,  a n d  m a n y  o f  t h e s e  a r e  s e w e r e d  i n  p a r t  o n ly .  
F o r  t h e  t r e a t m e n t  o f  s e w a g e  o n l y  1 1 5  m u n i c i p a l i t i e s  a r e  y e t  s u p p l i e d ,  
a n d  6 0  p e r  c e n t  o f  t h e s e  a r e  i n  t h e  P r o v i n c e  o f  O n t a r i o .  T h e  r e a s o n  
f o r  t h i s  w id e  d i v e r g e n c e  b e t w e e n  w a t e r  w o r k s  a n d  s e w e r a g e  m a y  b e  
a t t r i b u t e d  t o  a  n u m b e r  o f  f a c t o r s .  I n  a d d i t i o n  t o  t h e  u s u a l  p r o c e d u r e  
o f  w a t e r  w o r k s  f i r s t  t h e  m e t h o d  o f  f i n a n c i n g  w a t e r  h a s  b e e n  a  d e f i n i t e  
a s s e t .  W a t e r  a c c o u n t s  a r e  l e s s  o n e r o u s  t h a n  t a x  b i l l s .  I n  O n t a r i o  a  
g o o d  p r o p o r t i o n  o f  w a t e r  w o r k s  a r e  a d m i n i s t e r e d  b y  P u b l i c  U t i l i t i e s  
C o m m i s s i o n s ,  a n d  t h e  r a t e s  a r e  q u i t e  m o d e r a t e .

N e e d  f o r  S e w e r a g e

S e w e r a g e  s y s t e m s  s h o u l d  b e  a s  n e c e s s a r y  a s  w a t e r  w o r k s ,  a n d  t h e r e  
i s  n o w  a  d e s i r e  t h a t  t h e s e  b e  p r o v i d e d  i n  t h e  p o s t - w a r  r e c o n s t r u c t i o n  
p e r i o d .  N o t  o n l y  a r e  p u b l i c  s e w e r s  d e m a n d e d  f o r  t h e s e  u r b a n  c e n t e r s ,  
b u t  i t  i s  a n t i c i p a t e d  t h a t  p o l l u t i o n  o f  w a t e r  m u s t  b e  c h e c k e d  b y  th e  
c o n s t r u c t i o n  o f  s e w a g e  t r e a t m e n t  w o r k s .

P l a n n i n g  N o w  U n d e r  W at

T o  m e e t  t h i s  n e e d  c o n s i d e r a b l e  a c t i v i t y  i s  n o w  t a k i n g  p l a c e .  P r o g 
r e s s  m a y  b e  s a i d  t o  b e  o n  t h e  v e r g e  o f  t h e  b l u e p r i n t  s t a g e .  M u n i c i p a l  
c o u n c i l s  a r e  b e c o m i n g  i m p r e s s e d  w i t h  t h e  n e e d  f o r  f u r t h e r  p r e p a r a t i o n  
a n d  i t  i s  e n c o u r a g i n g  t o  o b s e r v e  t h a t  m a n y  o f  t h e s e  a r e  n o w  i n s t r u c t i n g  
t h e i r  e n g i n e e r s  t o  f u r n i s h  t h e  p l a n s  a n d  e s t i m a t e s .  I t  i s  a n t i c i p a t e d  
t h a t  t h i s  t r e n d  w i l l  i n c r e a s e  a s  t i m e  g o e s  o n .  T h e  O n t a r i o  D e p a r t m e n t  
o f  H e a l t h  i s  u r g i n g  m u n i c i p a l i t i e s  t o  t a k e  t h i s  a c t i o n ,  a n d  t o  b e  p r e 
p a r e d  f o r  i m m e d i a t e  c o n s t r u c t i o n  w h e n  t h e  t i m e  a r r i v e s .

O b j e c t iv e s  i n  S e w a g e  T r e a t m e n t

I n  t h e  p o s t - w a r  s e w e r a g e  p r o g r a m s  c e r t a i n  o b j e c t i v e s  a r e  b e i n g  
k e p t  i n  m i n d .  N o t  o n ly  i s  i t  d e s i r a b l e  t o  p r o v i d e  w i d e s p r e a d  f a c i l i t i e s
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f o r  c a r r y i n g  a w a y  s e w a g e  a n d  s i m i l a r  w a s t e s ,  b u t  t h e r e  m u s t  b e  a n  e n d  
to  u n d u e  p o l l u t i o n  o f  s u r f a c e  w a t e r s .  T r e a t m e n t  p l a n t s  m u s t  g iv e  a d e 
q u a t e  p u r i f i c a t i o n .  P r o t e c t i o n  o f  n a t u r a l  w a t e r w a y s  a n d  t h e  r e s o u r c e s  
o f  t h e  c o u n t r y  a r e  e s s e n t i a l  b o t h  t o  e n s u r e  p u b l i c  h e a l t h  a n d  to  m a i n 
t a i n  t h e i r  n a t u r a l  p u r i t y  f o r  t h e  u s e  a n d  e n j o y m e n t  o f  a l l .

K i n d  o p  E q u i p m e n t

I t  i s  e x p e c t e d  t h a t  i n  t h e  s e w a g e  t r e a t m e n t  p l a n t s  to  b e  b u i l t ,  f u l l  
u s e  w i l l  b e  m a d e  o f  m o d e r n  m e t h o d s ,  a n d  m e c h a n i c a l  e q u i p m e n t .  T h e  
t r e n d  i n  m e c h a n i z a t i o n  w i l l ,  i t  i s  h o p e d ,  b e  c o n t i n u e d ,  w i t h  b e t t e r  c o n 
t r o l  o v e r  t h e  p r o c e s s e s  a n d  l e s s  m a n u a l  w o r k  f o r  t h e  o p e r a t o r s .

I n  t h e s e  f u t u r e  p l a n t s  a n d  t h e i r  e q u i p m e n t ,  C a n a d a  lo o k s  t o  t h e  
U n i t e d  S t a t e s  f o r  a s s i s t a n c e  a n d  c o - o p e r a t i o n .  T h e  l a r g e  n u m b e r  o f  
p l a n t s  i n  y o u r  c o u n t r y  i n  c o m p a r i s o n  w i t h  o u r s  m a k e s  p o s s i b l e  t h e  a c 
c u m u l a t i o n  o f  e x t e n s i v e  k n o w le d g e  a n d  i n v a l u a b l e  e x p e r i e n c e .  C a n a d a  
f e e l s  f o r t u n a t e  i n  b e i n g  a b l e  to  t a k e  a d v a n t a g e  o f  t h i s  e x p e r i e n c e  b e 
c a u s e  o f  h e r  p r o x i m i t y  a n d  s i m i l a r i t y  i n  lo c a l  c o n d i t i o n s .

I n  t h e  p l a n t s  t h a t  a r e  t o  b e  c o n s t r u c t e d  w e  lo o k  t o  t h e  i n c l u s i o n  o f  
th e  m o s t  m o d e r n  i d e a s  w h ic h  w i l l  i m p r o v e  e f f ic ie n c y , a n d  r e d u c e  c o s t s ,  
o p e r a t i n g  d i f f ic u l t i e s  a n d  n u i s a n c e s .

R e q u ir e m e n t s  i n  O n t a r io

A  r e c e n t  s u r v e y  h a s  b e e n  m a d e  i n  t h e  P r o v i n c e  o f  O n t a r i o  b y  th e  
P r o v i n c i a l  D e p a r t m e n t  o f  H e a l t h  t o  a s c e r t a i n  t h e  n e e d s  o f  t h e  m u n i c i 
p a l i t i e s  i n  r e s p e c t  t o  w a t e r  w o r k s  a n d  s e w e r a g e .  T h e  e x p e n d i t u r e  r e 
q u i r e d  h a s  b e e n  e s t i m a t e d  a t  $ 4 0 ,0 0 0 ,0 0 0 , o f  w h ic h  t h e  m a j o r  p o r t i o n  
is  f o r  s e w e r s  a n d  d i s p o s a l  w o r k s .  T h i s  a m o u n t  i s  c h ie f ly  f o r  n e w  
w o rk s  r a t h e r  t h a n  f o r  t h e  r e p l a c e m e n t s ,  r e p a i r s  a n d  e x t e n s i o n s  w h ic h  
m u s t  b e  a n t i c i p a t e d  a f t e r  a  w a r  p e r i o d  i n  w h ic h  m o s t  o f  t h i s  m a i n 
te n a n c e  h a s  h a d  to  b e  p o s t p o n e d .  T h i s  e x p e n d i t u r e  i s  a i m e d  t o  g iv e  
th e s e  p u b l i c  f a c i l i t i e s  t o  a l l  u r b a n  c e n t e r s  o f  a  s i z e  c a p a b l e  o f  t h e i r  s u p 
p o r t ,  a n d  to  p r o v i d e  w a t e r  t r e a t m e n t  a n d  s e w a g e  d i s p o s a l  to  m e e t  
e v e r y  r e a s o n a b l e  s t a n d a r d .  B y  t h i s  o u r  n a t u r a l  w a t e r s  w i l l  b e  p r o 
te c t e d  a g a i n s t  u n w a r r a n t e d  p o l l u t i o n ,  a n d  m a d e  u s e f u l  f o r  d o m e s t i c  
a n d  r e c r e a t i o n a l  p u r p o s e s .

F i n a n c in g  of P r o je c t s

T h e  e x a c t  m e c h a n i s m  b y  w h ic h  t h e s e  p r o j e c t s  w i l l  b e  f i n a n c e d  i s  n o t  
y e t  c l e a r  a s  to  d e t a i l .  T o  w h a t  e x t e n t  t h e  D o m i n i o n  G o v e r n m e n t  a n d  
th e  P r o v i n c e s  w i l l  c o n t r i b u t e  a n d  a s s i s t  t h e  m u n i c i p a l i t i e s  i s  n o t  c l e a r .  
I t  i s  a p p a r e n t ,  h o w e v e r ,  t h a t  t h e  f i n a n c i a l  s i t u a t i o n  i n  o u r  m u n i c i p a l i 
t i e s  h a s  im p r o v e d  m a t e r i a l l y  i n  r e c e n t  y e a r s ,  a n d  m u c h  o f  t h e  d e b e n t u r e  
d e b t  o f  f o r m e r  y e a r s  i s  n o w  e x p i r i n g .  T h e s e  c o m m u n i t i e s  w i l l  t h e n  b e  
in  a  f a v o r e d  p o s i t i o n  to  e m b a r k  o n  n e w  a n d  e s s e n t i a l  p r o j e c t s .

R e c e n t  l e g i s l a t i o n  h a s  b e e n  p a s s e d  w h ic h  w i l l  a s s i s t  m u n i c i p a l  g o v 
e r n m e n ts  to  c a r r y  f o r w a r d  t h e i r  o w n  w o r k s  i n d e p e n d e n t ,  i f  n e e d  b e ,  o f
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o u t s i d e  a i d .  O n e  m e a s u r e  w h ic h  h a s  r e c e n t l y  b e e n  p a s s e d  e n a b l e s  
m u n i c i p a l  c o u n c i l s  t o  s e t  a s i d e  d u r i n g  t h e  w a r  p e r i o d  a m o u n t s  o f  
m o n e y  f o r  u s e  011 p o s t - w a r  p r o j e c t s .  T h i s  w i l l  e n a b l e  a d v a n t a g e  t o  b e  
t a k e n  o f  t h e  m o r e  p r o s p e r o u s  c o n d i t i o n s  o f  t h e  p r e s e n t ,  a n d  t o  s t o r e  
t h i s  u p  f o r  t h e  f u t u r e  r a t h e r  t h a n  r e t u r n i n g  i t  to  t h e  c i t i z e n  i n  t h e  

f o r m  o f  r e d u c e d  t a x e s .
M e a s u r e s  h a v e  a l s o  b e e n  a d o p t e d  to  p e r m i t  f i n a n c i n g  o f  t h e s e  w o r k s  

i n  a s  p a i n l e s s  a  f a s h i o n  a s  p o s s i b l e .  T h e  s e w e r  r e n t a l  p l a n ,  w h e r e b y  
t h e  r a t e s  w i l l  b e  p a i d  s i m i l a r l y  t o  w a t e r  b i l l s  i n s t e a d  o f  i n  t a x e s ,  i s  o n e  
m e t h o d  d e s i g n e d  f o r  t h i s  p u r p o s e .

C o n c l u s io n

I n  c o n c lu s io n  i t  m a y  b e  s t a t e d  t h a t  i n  C a n a d a  t h e r e  i s  a  s t r o n g  b e 
l i e f  i n  a  m a j o r  p o s t - w a r  p r o g r a m  o f  p u b l i c  w o r k s  w h i c h  w i l l  a i d  i n  t h e  
e l i m i n a t i o n  o f  u n e m p l o y m e n t ,  b u t  w h ic h  w i l l  a l s o  p r o v i d e  n e e d e d  u t i l i 
t i e s  f o r  t h e  c i t i z e n s .  T h e  b l u e p r i n t  s t a g e  h a s  n o w  b e e n  r e a c h e d  t o  p u t  
t h i s  i n t o  e f f e c t .
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A f t e r  b e i n g  a s k e d  t o  p a r t i c i p a t e  i n  t h i s  p o s t - w a r  p l a n n i n g  p r o g r a m ,  
a s  t h e  r e p r e s e n t a t i v e  o f  t h e  m a n u f a c t u r e r s ,  I  t a l k e d  t o  q u i t e  a  n u m b e r  
o f  p e o p l e  a n d  a s k e d  f o r  s u g g e s t i o n s  a s  t o  w h a t  m i g h t  b e  p e r t i n e n t  a n d  
i n t e r e s t i n g  f o r  a  b r i e f  t a l k  o f  t h i s  k in d .

A m o n g  o t h e r s  t h i s  p o i n t  w a s  r a i s e d ,  “ A r e  e n g i n e e r s  o r  m u n i c i p a l  
o f f ic ia ls  h e s i t a t i n g  t o  ‘ B l u e p r i n t  N o w ’ b e c a u s e  t h e y  f e a r  t h a t  r a d i c a l  
i m p r o v e m e n t s  i n  e q u i p m e n t  d e s i g n s ,  m a t e r i a l s  o r  p r o c e s s e s  w i l l  m a k e  
s u c h  p l a n s  o b s o l e t e  i n  t h e  p o s t - w a r  p e r i o d ? ”

I t  s e e m e d  v e r y  d o u b t f u l  t h a t  t h i s  f e e l i n g  c o u l d  b e  w i d e s p r e a d .  
M o s t  o f  u s  b e l i e v e  t h a t  c h a n g e s  a n d  i m p r o v e m e n t s  i n  t h e  f u t u r e  w i l l  
b e  a s  i n  t h e  p a s t ,  g r a d u a l  a n d  e v o l u t i o n a r y  r a t h e r  t h a n  r a d i c a l ,  d r a 
m a t i c  o r  r e v o l u t i o n a r y .  H o w e v e r ,  s o  m u c h  p u b l i c i t y  h a s  b e e n  g i v e n  to  
f a n t a s t i c  d e v e l o p m e n t s  p r e d i c t e d  f o r  p o s t - w a r  u s e  i n  c e r t a i n  o t h e r  f ie ld s  
t h a t  i t  w o u l d  n o t  b e  s u r p r i s i n g  i f  t h e r e  w a s  s o m e  m i s u n d e r s t a n d i n g  o n  
t h i s  p o i n t  i n  t h e  s e w a g e  f ie ld .

R a t h e r  t h a n  d e p e n d i n g  o n  a  p e r s o n a l  a p p r a i s a l ,  a  q u e s t i o n n a i r e  w a s  
s e n t  o u t  t o  a l l  m e m b e r s  o f  t h e  W a t e r  a n d  S e w a g e  W o r k s  M a n u f a c 
t u r e r s  A s s o c i a t i o n  a n d  a  r e m a r k a b l y  c o m p l e t e  a n d  r e p r e s e n t a t i v e  r e 
s p o n s e  w a s  r e c e i v e d .  S e v e r a l  q u e s t i o n s  w e r e  a s k e d .  T h e  f i r s t  a n d  
m o s t  i m p o r t a n t  w a s  t h i s :  “ G e n e r a l l y  s p e a k i n g ,  c o u l d  a n  e n g i n e e r

* Presented at the Fourth Annual Convention of the Federation of Sewage Works Asso
ciations, Chicago, Oct. 22, 1943.
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s p e c i f y  y o u r  p r o d u c t  i n  a c c o r d a n c e  w i t h  t h e  l a t e s t  p r e - w a r  i s s u e  o f  
y o u r  c a ta lo g 's  a n d  s p e c i f i c a t i o n s  w i t h  r e a s o n a b l e  c e r t a i n t y  t h a t  im m e d i 
a t e  p o s t - w a r  i m p r o v e m e n t s  w o u ld  b e  n o  m o r e  u p s e t t i n g  t h a n  o r d i n a r y  
p r e - w a r  p r o d u c t  i m p r o v e m e n t s  w h ic h  y o u  h a v e  c u s t o m a r i l y  m a d e  f r o m  
t im e  to  t i m e ? ”  N o t i c e  p a r t i c u l a r l y  t h a t  t h e  q u e s t i o n  r e c o g n i z e s ,  a n d  
d o e s  n o t  p r e c l u d e ,  t h e  r e f i n e m e n t s  a n d  i m p r o v e m e n t s  t h a t  m a n u f a c 
t u r e r s  a r e  a c c u s t o m e d  t o  m a k e  f r o m  t i m e  to  t i m e .  T h i s  w o r k  h a s  b e e n  
d o n e  i n  t h e  p a s t ,  a n d  i t  w i l l  b e  d o n e  i n  t h e  f u t u r e ,  b u t  i t  h a s  n e v e r  b e e n  
a  j u s t i f i c a t i o n  f o r  h o l d i n g  b a c k  o r  p o s t p o n i n g  t h e  p l a n n i n g  a n d  d e s i g n 
in g  o f  s e w a g e  w o r k s  p r o j e c t s .

W h a t  a n s w e r s  d i d  t h e  q u e s t i o n n a i r e  o b t a i n  t o  t h i s  q u e s t i o n ?  
U n a n im o u s ly  “ Y es, ” n o t  o n e  s i n g l e  e x c e p t io n .  C e r t a i n l y  t h i s  s h o u ld  
r e m o v e  a n y  d o u b t  o n  t h i s  p o i n t .  B u t  t o  c a r r y  t h i s  o n e  s t e p  f u r t h e r ,  t h e  
d i r e c t  q u e s t i o n  w a s  a s k e d — “ D o  y o u  i n t e n d  to  m a r k e t  a n y  r a d i c a l l y  
n e w  p r o d u c t  f o r  i m m e d i a t e  p o s t - w a r  u s e ? ”  T h i s  p r o d u c e d  tw o  e x c e p 
t i o n s  o u t  o f  a  t o t a l  o f  5 2  r e p l i e s .  S o  t h i s  a g a i n  w a s  a  f u r t h e r  c o n 
f i r m a t io n .  B u t  w h a t  a b o u t  t h o s e  tw o  e x c e p t i o n s ?  H o w  w o u ld  t h e y  
e f f e c t  a n  e n g i n e e r ’s p l a n s  f o r  a  p o s t - w a r  p r o j e c t ?  W e l l ,  t h e  t h i r d  
q u e s t io n  w a s  i n t e n d e d  t o  g e t  t h a t  a n s w e r e d — “ I f  y o u r  a n s w e r  i s  “ Y e s , ”  
h o w  c a n  a n  e n g i n e e r  k n o w  i m m e d i a t e l y  a b o u t  t h e s e  r a d i c a l l y  n e w  p r o d 
u c ts  so  t h a t  t h e y  c a n  b e  s p e c i f i e d  now  o n  p r o j e c t s  b e i n g  p l a n n e d  f o r  
c o n s t r u c t i o n  d u r i n g  t h e  i m m e d i a t e  p o s t - w a r  p e r i o d ? ”  T h e s e  tw o  
m a n u f a c t u r e r s  s t a t e  t h a t  a d e q u a t e  d a t a  a r e  a l r e a d y  i n  e n g i n e e r s  ’ h a n d s  
( o r  i s  r i g h t  n o w  b e i n g  p l a c e d  i n  e n g i n e e r s ’ h a n d s ) ,  s o  t h a t  n o  d e l a y i n g  
is  j u s t i f i e d  o n  t h a t  a c c o u n t .

S o  s u m m a r i z i n g  t h e s e  a n s w e r s  I  b e l i e v e  w e  c a n  a l l  a g r e e  t h a t  h e s i t a 
t io n  f o r  f e a r  o f  q u ic k  o b s o l e s c e n c e  i n  s e w a g e  w o r k s  p l a n s  m a d e  n o w , 
f o r  f u t u r e  c o n s t r u c t i o n ,  i s  a n  e x c u s e  r a t h e r  t h a n  a  r e a s o n ,  a s  o n e  r e p l y  
a p t l y  e x p r e s s e d  i t .  T h e s e  q u e s t i o n n a i r e  r e p l i e s  s h o w  a  d e f i n i t e  l a c k  
o f  r a d i c a l  c h a n g e s  i n  t h e  i m m e d i a t e  f u t u r e .  B u t  w h a t  o f  t h e  m o r e  
d i s t a n t  f u t u r e ?  I s  t h e  i n d u s t r y  a t  a  p o i n t  o f  s t a g n a t i o n ,  a n d  w i t h o u t  
v is io n  o r  i n i t i a t i v e  f o r  t h e  f u t u r e ?  D e f i n i t e l y  n o t — a l t h o u g h  o n  t h i s  
p o in t  i t  i s  m o r e  d i f f ic u l t  to  g e t  a  d e f i n i t e  a n s w e r .  O v e r  o n e - t h i r d  s a i d  
“ Y e s ”  to  t h i s  l a s t  q u e s t i o n — -“ D o  y o u  h a v e  d e f i n i t e  i n t e n t i o n s  o f  m a r 
k e t in g  a n y  r a d i c a l l y  n e w  p r o d u c t  a t  s o m e  t i m e  i n  t h e  p o s t - w a r  p e r i o d  
a f t e r  a d e q u a t e  t i m e  f o r  d e v e l o p m e n t ,  t e s t i n g  a n d  m a r k e t i n g  p l a n s ? ”  
H e r e  in  f a i r n e s s  t o  m a n y  o f  t h o s e  w h o  s a i d  “ N o , ”  I  b e l i e v e  i t  s h o u l d  b e  
re c o g n iz e d  t h a t  t h i s  i s  a  v e r y  d i f f ic u l t  “ Y e s ”  o r  “ N o ”  q u e s t io n .  A s  
so m e  r e s p o n s e s  p o i n t e d  o u t ,  i t  i s  a  v e r y  i n d e f i n i t e  q u e s t i o n  i n  m a n y  
r e s p e c t s ;  t h e r e f o r e ,  i t  i s  h a r d  to  g iv e  a  d e f i n i t e  a n s w e r .  I  d o  n o t  b e 
lie v e  t h e r e  i s  a n y  m a n u f a c t u r e r  t h a t  d o e s  n o t  h o p e  a n d  w a n t  t o  g e t  o u t  
im p r o v e d  p r o d u c t s ,  b u t  I  c a n n o t  j u s t i f y  t a k i n g  t h e  t i m e  t o  e n l a r g e  u p o n  
th is  b y  q u o t i n g  o r  e v e n  g i v i n g  e x c e r p t s  f r o m  t h e  m a n y  d e t a i l e d  e x 
p l a n a t o r y  r e s p o n s e s .

I t  b o i l s  d o w n  to  t h i s : T h e r e  i s  a  g e n e r a l  d e s i r e  a n d  i n t e n t i o n  o n  th e  
p a r t  o f  m a n u f a c t u r e r s  t o  i m p r o v e  a n d  e n l a r g e  t h e  u s e f u l n e s s  o f  t h e i r  
p r o d u c t s  f o r  t h e  s e w a g e  f ie ld .  C o n d i t i o n s  a t  p r e s e n t  m a k e  i t  d if f ic u l t  i f  
n o t  im p o s s ib le  to  c a r r y  o n  m u c h  o f  t h i s  w o r k  w i t h o u t  c o n f l i c t in g  w i th
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their war effort. As soon as these restrictions are released they will 
resume their work on new developments and perhaps even radical im
provements.

Sewage equipment manufacturers generally have been in a rather 
fortunate position because their products have had direct application 
to the war effort. Also this has provided a sufficient volume of orders 
to require little or much less than complete conversion to other prod
ucts to utilize fully their manufacturing facilities. This means that 
they can quite readily resume their handling of post-war municipal 
sewage requirements.

And it is more than just a question of manufacturing facilities. The 
cumulative experience of past years, resulting primarily from the PWA 
and WPB programs, produced processes, equipment designs, etc., that 
were tried and proven over the great range of service and capacity re
quirements both for municipal and industrial sewages. To this experi
ence has now been added the peculiar and severe requirements of mili
tary camps and war industries, and in some ways these have proved to 
be a more severe test than any previous experiences. This is cited to 
indicate the importance of years of experience as well as design; a 
point which we cannot afford to overlook in considering the practical 
aspects of improvements for the future.

While thus considering the future by examining the past, perhaps 
there are certain points that should be mentioned to guide our forward 
planning in continuing and expanding the good things that have been 
done, as well as searching for new improvements. In this, we, as manu
facturers, will urgently need the co-operation and support of operators, 
engineers, and municipal officials. I am thinking of such experience- 
taught details as:
Easier operation. Lower operating cost.
Easier to keep clean. Better appearance.
Longer life. Easier installation.
Lower maintenance. Prompt repair parts service.
Lower first cost. Well prepared operation and instruction books.

Helpful preliminary engineering data.
These are fundamental requirements, but how many come from radical 
improvements? Very few, I think. Most of them are refinements and 
gradual (not radical) improvements learned from experience in actual 
design and operation. They come through the development of more
sizes and capacities of equipment, and also of supplies, to meet better 
capacity and sewage requirements. They come through the use of 
standardized units wherever they are practical and available. Yet as 
we compare what is available today with what was available ten years 
ago, we see changes and improvements that might well be called radical. 
I believe the manufacturers of materials, equipment, and supplies for 
sewage works have, generally speaking, done a good job in the past 
that can and should be utilized to “ B l u e p r i n t  Now” for the post-war 
future.



Vol. 15, No. C SYMPOSIUM: POST-WAR PROBLEMS 1057

A n d  s o  I  w o u l d  l i k e  t o  d e f l a t e  a n d  d e - e m p h a s i z e  a t  t h i s  t i m e  th e  
th o u g h t  a n d  in f lu e n c e  o f  r a d i c a l  i m p r o v e m e n t s  o n  p o s t - w a r  p r o j e c t s ,  
a n d  i n s t e a d  p o i n t  o u t  w i t h  e n t h u s i a s m  t h e  v e r y  e x c e l l e n t  a n d  c o m p r e 
h e n s iv e  l i n e s  o f  m o d e r n ,  t i m e - t e s t e d  m a t e r i a l s ,  e q u i p m e n t  a n d  s u p p l i e s  
a v a i l a b le  n o w  f o r  y o u  a s  p l a n n i n g  e n g i n e e r s ,  o f f ic ia ls  a n d  o p e r a t o r s  011 
y o u r  p o s t - w a r  p r o j e c t s .  A s  m a n u f a c t u r e r s  w e  b e l i e v e  w e  a r e  p r e p a r e d  
a n d  q u a l i f i e d ,  a n d  I  a m  s u r e  w e  a r e  r e a d y ,  a n d  w i l l i n g  to  c o - o p e r a t e  
w ith  y o u  i n  “ B l u e p r i n t i n g  N o w .”

“BLUEPRINT NOW ”—AIMS AND METHODS OF OPERA
TION OF THE COMMITTEE ON WATER AND  

SEWAGE WORKS DEVELOPMENT

B y  E .  L .  F i l b y

Field Director 

(See This Journal, 15, 970, September, 1943)

A MUNICIPAL POST-W AR PROJECT FOR SEWERAGE 
DEVELOPM ENT *

B y  C ly d e  L . P a lm e r

Dept, of Public Works, Detroit, Mich.

I t  is  a s s u m e d  b y  m a n y  t h a t  a  p o s t - w a r  p e r i o d  o f  d e p r e s s i o n  w i l l  d e 
v e lo p  a f t e r  t h e  c lo s e  o f  t h e  p r e s e n t  h o s t i l i t i e s .  T h e r e  i s  s o m e  d i v e r 
g e n c e  o f  t h o u g h t  o n  t h e  s u b j e c t  b u t  i n  g e n e r a l  t h e  p r e p o n d e r a n c e  o f  
o p in io n  f a v o r s  t h e  p l a n n i n g  o f  a  p r o g r a m  d e s i g n e d  to  a b s o r b  th e  u n 
e m p lo y m e n t  t h a t  i s  e x p e c t e d  to  d e v e lo p  w i t h  t h e  c o l l a p s e  o f  w a r  i n d u s 
t r y  a n d  th e  r e t u r n  o f  t h e  a r m e d  f o r c e s  to  c i v i l i a n  l i f e .  M u n i c ip a l  g o v 
e r n m e n ts  w i l l  b e  e x p e c t e d  to  a s s u m e  a n  i m p o r t a n t  p a r t  i n  t h e  p o s t - w a r  
p r o g r a m  a n d  a r e  f o r  t h e  m o s t  p a r t  u n d e r t a k i n g  th e  p r e p a r a t i o n  o f  
p la n s  to  t h a t  e n d .  M u n i c i p a l  s a n i t a t i o n ,  p a r t i c u l a r l y  s e w e r a g e  a n d  
s e w a g e  d i s p o s a l ,  a s  a  f u n c t i o n  o f  c o m m u n i t y  i n t e r e s t ,  s h o u l d  a n t i c i p a t e  
a  p r o m is i n g  o p p o r t u n i t y  to  p a r t i c i p a t e  i n  t h e s e  p l a n s  f o r  t h e  f u t u r e .

D e t r o i t ,  a c t i n g  o n  t h e  r e p o r t  o f  t h e  M a y o r ’s  C a p i t a l  I m p r o v e m e n t  
P r o g r a m  C o m m it te e ,  h a s  e s t a b l i s h e d  a n d  i m p l e m e n t e d  a n  o r g a n i z a t i o n  
f o r  th e  p u r p o s e  o f  p l a n n i n g  f o r  t h e  p o s t - w a r  p e r i o d .  T h e  e f f o r t  h a s  
b e e n  d e s i g n a t e d  a s  a d v a n c e  p l a n n i n g ,  i n a s m u c h  a s  t h e  a c t i v i t i e s  a r e  to  
be m o r e  in c lu s iv e  a n d  e m b r a c e  a l l  p l a n n i n g  f o r  t h e  f u t u r e ,  i r r e s p e c t i v e  
o f w h a t  m a y  e v e n t u a l l y  b e c o m e  p o s t - w a r .

‘ Presented at the Fourth Annual Convention of the Federation of Sewage Works Asso
ciations, Chicago, Oct. 22, 1943.
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The advance planning program is to include the preparation of plans 
and specifications for those needed capital improvements that normally 
would have been annually provided but because of war created shortages 
have been deferred, in addition to desirable expansion of public service 
facilities as a program to provide a cushion for the expected post-war 
unemployment.

The committee has studied the needs of various branches of munici
pal service and has prepared a program of advanced planning which 
was subsequently adopted and in which the City Engineer has been des
ignated as responsible for matters of design.

In order to avoid the ordinary detail activities of the City Engineer’s 
office it was deemed advisable to establish a separate and distinct or
ganization devoted exclusively to the problems of advanced planning 
and in accordance with this decision the Civil-Sanitary Division of the 
Advanced Plan organization was established. This division is headed 
by an associate civil engineer with an assistant and a complement of 
junior engineers and draftsmen to make the division complete within 
itself to handle all problems of design pertaining to sewerage.

The Civil-Sanitary Division has approached the problems of ad
vanced planning from the fundamental idea that for the good of all con
cerned any planning for the future should be founded on a sound basis 
of orderly and purposeful development toward a definite goal. It is 
hoped that the implied urgency of the present demand for a post-war 
program will not foster a tendency toward haphazard planning. To 
eliminate this danger, as far as possible, it was felt the ultimate needs 
of the community should be evaluated as accurately as possible and a 
master plan established to accomplish this end. I t  was recognized that 
although the order of development within a district may not be evalu
ated accurately, nevertheless the ultimate condition is more subject to 
analysis and forecast, and a master plan to provide for the ultimate 
needs could be designed with sufficient flexibility to allow adjustment for 
unequal rates of development toward ultimate conditions.

The development of sewerage and sewage disposal is basically one 
of advanced planning and by nature inherently committed to master 
planning. From its inception sewerage has its master plan in the nat
ural land drainage. In reality the so-called master plan of the engi
neer is for the most part a program for artificial improvement of nat
ural drainage. As a practical matter, however, the development of a 
master plan is not simplicity itself but involved in many complications.

The economy of sewerage and drainage in a growing community is 
by necessity one of piecemeal construction, advancing the service life 
not for all time but for some arbitrary time in the future, and the un
predictable shifts of population and development impart to sewerage 
plans the element of gradual growth up to ultimate maturity. Usually 
the need for a master plan is not considered important until extensive 
development has already taken place under the guide of the then present 
necessity but lacking provision for future expansion, and all metropoli
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t a n  a r e a s  l i a v e  r e m n a n t s  o f  t h e  s e w e r s  c o n s t r u c t e d  d u r i n g  t h e  e a r l y  
y e a r s  o f  t h e  c o m m u n i t y  i n c o r p o r a t e d  i n  t h e i r  s e w e r a g e  s y s t e m s  to  c o m 
p l i c a te  t h e  m a s t e r  p l a n n i n g  p i c t u r e .

R e c o r d s  w o u ld  p r o b a b l y  s h o w  t h a t  t h e  n e e d  f o r  a  m a s t e r  p l a n  f o r  
s e w e r a g e  w a s  f i r s t  r e a l i z e d  b y  a  c o m m u n i t y  a b o u t  t h e  t i m e  w h e n  th e  
o r i g in a l  s e w e r s  b e c a m e  o v e r t a x e d  b y  s u b s e q u e n t  d e v e l o p m e n t  a n d  a  
c o m p a r a t i v e ly  l a r g e  p r o g r a m  o f  c o n s t r u c t i o n  w a s  i n  p r o s p e c t .  U n 
f o r t u n a t e l y ,  i n  to o  m a n y  c a s e s ,  a l t h o u g h  t h e  n e e d  f o r  a  m a s t e r  p l a n  
m ig h t  h a v e  b e e n  r e c o g n i z e d ,  o n ly  t h e  c o r r e c t i o n  o f  t h e  lo c a l  t r o u b l e  
w o u ld  b e  a u t h o r i z e d  o n  t h e  g r o u n d s  o f  e c o n o m y  a n d  th e  o v e r a l l  p l a n s  
f o r  u l t i m a t e  n e e d  p o s t p o n e d .

A  c o m m o n  r e s u l t  o f  t h e  e v o l u t i o n  o f  s e w e r a g e  s y s t e m s  i s  t h a t  a  
c o m p r e h e n s iv e  m a s t e r  p l a n  f o r  u l t i m a t e  n e e d s  o f  a  c o m m u n i t y  i s  n o t  
o r d i n a r i l y  a t t e m p t e d  u n t i l  t h e  s e w e r  s y s t e m  is  m o r e  o r  le s s  c o m p le te d  
w ith  s t r u c t u r e s  o f  v a r i o u s  s e r v i c e  l i f e  r e m a i n i n g  a n d  m a n y  w i t h  t h e i r  
c a p a c i t ie s  a l r e a d y  o v e r t a x e d .

D e t r o i t  h a s  e x p e r i e n c e d  a l l  t h e  t r i a l s  a n d  p r o b l e m s  o f  a  r a p i d l y  e x 
p a n d in g  c o m m u n i t y  a n d  h a s  d e v e lo p e d  a  s e w e r a g e  s y s t e m  p a r t l y  b y  
e x p e d ie n c y  a n d  p a r t l y  b y  p l a n  o n  a  b a c k g r o u n d  o f  t h e  n a t u r a l  d r a i n a g e .  
D e t r o i t ’s s e w e r a g e  s y s t e m ,  e x c lu s iv e  o f  t h e  s e w a g e  d i s p o s a l  s y s t e m ,  f o r  
th e  m o s t  p a r t  i s  i n  n e e d  o f  s t o r m  r e l i e f .  T h e  r a p i d  u r b a n  d e v e lo p m e n t  
h a s  so  i n c r e a s e d  t h e  s t o r m  A v a te r r u n - o f f  t h a t  t h e  c a p a c i t y  o f  p a r t s  o f  
th e  e x i s t i n g  s y s t e m  i s  o f t e n  o v e r t a x e d .

T h e  d e m a n d  f o r  a  p o s t - w a r  p r o g r a m  a n d  t h e  e x i s t i n g  n e e d  f o r  s t o r m  
r e l ie f  h a v e  c o m b in e d  to  c r e a t e  t h e  n e c e s s i t y  f o r  a  m a s t e r  p l a n  f o r  s t o r m  
r e l ie f  s e w e r a g e  a n d  a c c o r d i n g l y  t h e  C i v i l - S a n i t a r y  D iv i s io n  i s  p r e p a r 
in g  s u c h  a  m a s t e r  p l a n  to  p r o v i d e  f o r  t h e  u l t i m a t e  n e e d s  o f  t h e  c i t y  i t s e l f  
a n d  a d j a c e n t  a r e a s  t h a t  b y  v i r t u e  o f  t o p o g r a p h y  a r e  t r i b u t a r y  to  th e  
D e t r o i t  s y s te m .  W i t h  a  m a s t e r  p l a n  a s  a  b a s i s  f o r  a  p o s t - w a r  p r o g r a m  
a l l  e f f o r t  c a n  b e  d i r e c t e d  t o w a r d  i t s  a c c o m p l i s h m e n t ,  w i t h  t h e  r e s u l t  
t h a t  th e  n e e d s  o f  p r o g r e s s  w i l l  b e  s e r v e d  o n  a  s o u n d  e n g i n e e r i n g  b a c k 
g r o u n d  a t  t h e  s a m e  t i m e  t h a t  t h e  r e q u i r e m e n t s  o f  e c o n o m y  a n d  n e c e s 
s i ty  a r e  s a t i s f i e d .  T h e  f u n d a m e n t a l  s o u n d n e s s  o f  s u c h  a n  a p p r o a c h  to  
a  p o s t - w a r  p r o g r a m  s e e m s  w e l l  b e y o n d  t h e  r e a l m  o f  s e r i o u s  c r i t i c i s m .

P r e l i m i n a r y  to  t h e  d e v e l o p m e n t  o f  a  m a s t e r  p l a n  f o r  D e t r o i t ’s  s t o r m  
w a te r  r e l i e f  s e w e r s ,  a  n u m b e r  o f  e n g i n e e r i n g  s t u d i e s  w e r e  m a d e  to  e v a l u 
a te  th e  m o s t  r e c e n t  d a t a  a v a i l a b l e  o n  n a t u r a l  a n d  e c o n o m ic  p h e n o m e n a .

A s  w o u ld  b e  e x p e c t e d  i n  a n y  s t o r m  r e l i e f  p r o b l e m ,  r a i n f a l l  d a t a  w e r e  
th e  f i r s t  to  b e  i n v e s t i g a t e d .  T h e  U . S . W e a t h e r  B u r e a u  s t a t i o n  a t  D e 
t r o i t  p r o v i d e d  th e  s o u r c e  o f  t h e  d a t a  f o r  a  4 7 - y e a r  r e c o r d  o f  r a i n f a l l ,  
1896 to  1 9 43 , w h ic h  w a s  t h e n  r e - s t u d i e d  u s i n g  p r o b a b i l i t y  m e t h o d s  o f  
s t a t i s t i c a l  a n a ly s i s ,  a n d  r a i n f a l l  f r e q u e n c y  c u r v e s  c o m p u t e d .  T h e  a d 
ju s te d  r a i n f a l l  f r e q u e n c y  c u r v e s  h a v e  b e e n  a d o p t e d  a n d  p r o v i d e  t h e  
b a s is  o f  a l l  r u n - o f f  c o m p u t a t i o n s  u s i n g  t h e  w e l l - k n o w n  r a t i o n a l  m e th o d .

D u r in g  th e  y e a r  1 9 4 3 , t h e  D e t r o i t  R i v e r  l e v e l  h a s  r e a c h e d  to  w i t h i n  
a  fe w  te n t h s  o f  t h e  m a x i m u m  r e c o r d e d  s t a g e  o f  1 9 2 9 . T h i s  e x p e r i e n c e  
p r o m p te d  th e  r e - s t u d y  o f  r i v e r  l e v e l  d a t a  t o  c h e c k  t h e  h y d r a u l i c  g r a d i e n t
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inasmuch as all of the relief sewers would have their outlet to the De
troit River. The river level data obtained from the U. S. Lake Survey 
were analyzed by probability methods and using a basin lag of one day, 
for local phenomena, a design hydraulic gradient was established 
which would be equalled or exceeded .3 per cent of time or 30 days in 30 
years.

The basis of any master plan is an evaluation of ultimate conditions 
to be designed for, and in the case of storm water sewerage the con
trolling feature is urban development. In addition to the evaluation 
of ultimate conditions it is also important for economic considerations, 
to be discussed later, that the present degree of urban development be 
determined in relation to ultimate. The Detroit area for purpose of 
this study was divided into three districts and analyzed separately. 
The results of the urban development study provided information as to 
the ultimate and present density of population, the date at which ulti
mate conditions of urban development could be expected, the present 
urban development in per cent of the ultimate, and the per cent of im
pervious surface that could be expected at ultimate development.

The economy of deferred construction is a very important consid
eration in the design of master plan details. The determination of 
ultimate needs establishes the final requirements but economy may dic
tate the intermediate steps to attain that end. An analytical study of 
costs indicated that the most economical procedure in providing sew
erage for any given period would be to install 75 per cent of the ulti
mate requirements and defer the remaining 25 per cent. To make 
practical use of the study, the application of the 75-25 principle had to 
be adapted to a heterogeneous set of circumstances where, except in 
areas having no sewerage, the existing structures had in each case vari
ous amounts of service life remaining, and in many cases the sewers 
were already overtaxed. As a matter of judgment it was assumed that 
all construction should provide for not less than 20 years in advance 
of the present needs, thus if ultimate conditions would be reached within 
that time the construction should be for ultimate requirements. If ulti
mate development was expected more than 30 years in the future, the 
75-25 rule could safely be applied. For the period between 20 and 30 
years the most expedient plan could be chosen considering the limits 
set forth as approximate rather than definite values.

Numerous other studies were made to implement the design work 
that would be necessary to develop the master plan. Cost data for 
various types of construction were studied and curves prepared for 
estimating purposes, engineering cost indices were prepared in forms 
useable in design, and a library research was made of most recent pub
lications covering methods of computing storm water run-off. As a 
result of the engineering investigations made preliminary to and in con
junction with the development of a master plan, the details could be 
approached with quite complete and up-to-date information in a form 
most applicable to the problem.
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S in c e  t h e  e s t a b l i s h m e n t  o f  t h e  C i v i l - S a n i t a r y  D i v i s io n  t h e  p r e l i m i 
n a r y  w o r k  h a s  b e e n  c o m p l e t e d  o n  t h e  d e t a i l  c o m p u t a t i o n s  s u p p o r t i n g  
th e  d e v e lo p m e n t  o f  a  m a s t e r  p l a n  f o r  s t o r m  w a t e r  r e l i e f  s e w e r s  i n  t h e  
D e t r o i t  a r e a ,  p r o v i d i n g  f o r  t h e  u l t i m a t e  n e e d s  o f  t h e  c o m m u n i t y .  O n  
th e  b a s i s  o f  t h e  m a s t e r  p l a n  e n g i n e e r i n g  d r a w i n g s  a r e  n o w  b e in g  p r e 
p a r e d  f o r  t h o s e  p o r t i o n s  t h a t  h a v e  b e e n  a u t h o r i z e d .  T o  d a t e ,  p l a n s  a n d  
s p e c i f ic a t io n s  h a v e  b e e n  c o m p l e t e d  f o r  $ 2 ,5 0 0 ,0 0 0  o f  t h e  a u t h o r i z e d  
$ 2 0 ,0 0 0 ,0 0 0  p r o j e c t  f o r  s e w e r a g e  d e v e l o p m e n t ,  a n d  t h e  p l a n n e d  p r o g r e s s  
f o r  th e  C i v i l - S a n i t a r y  D i v i s i o n  i s  e x p e c t e d  to  r e s u l t  i n  c o m p l e t e d  p l a n s  
a n d  s p e c i f i c a t io n s  f o r  a n  a d d i t i o n a l  $ 2 ,0 0 0 ,0 0 0  o f  t h e  p r o j e c t  p e r  m o n th .



H IG H  R A TE BIO LO G ICA L SEW A G E T R E A T M E N T  *

B y  S a m u e l A . G r e e le y

Greeley and Hansen, Engineers, Chicago and ,New Yorle

G e n e r al  S t a te m e n t

T h e  t i t l e  “ H i g h  R a t e  B i o l o g i c a l  S e w a g e  T r e a t m e n t ”  b r i n g s  to  
m i n d  m o r e  p a r t i c u l a r l y  h i g h  r a t e  t r i c k l i n g  f i l t e r s  a n d  v a r i o u s  a e r a t i o n  
m e t h o d s  d e s i g n e d  t o  s h o r t e n  o r  s p e e d  u p  t h e  a e r a t i o n  p r o c e s s .  D u r 
i n g  t h e  p a s t  d e c a d e  m u c h  e f f o r t  h a s  b e e n  g i v e n  t o  t h e  s t u d y  a n d  d e 
v e l o p m e n t  o f  s u c h  m e t h o d s  o f  s e w a g e  t r e a t m e n t  a n d  m a n y  p l a n t s  o f  
v a r i o u s  a r r a n g e m e n t s  a n d  d e t a i l s  h a v e  b e e n  b u i l t .  T h e i r  a c c o m p l i s h 
m e n t s  a n d  c o s t s  a n d  t h e i r  p l a c e  i n  t h e  f i e ld  o f  s e w a g e  d i s p o s a l  m e r i t  
a p p r a i s a l .  T h e  b r o a d  o b j e c t i v e  o f  t h e  h i g h  r a t e  p r o c e s s e s  i s  t o  a c 
c o m p l i s h  t h e  n e e d e d  d e g r e e  o f  s e w a g e  t r e a t m e n t  a t  l o w e r  o v e r - a l l  c o s t s  
a n d  w i t h i n  s m a l l e r  s i t e s .  I t  s h o u l d  b e  n o t e d  a s  i m p o r t a n t  t h a t  t h e  s a m e  
d e g r e e  o f  t r e a t m e n t  i s  n o t  e v e r y w h e r e  r e q u i r e d  a n d  t h a t  t h i s  g r e a t l y  
a f f e c t s  t h e  p r o p e r  a p p l i c a t i o n  o f  v a r i o u s  h i g h  r a t e  b i o l o g i c a l  p r o c e s s e s .

I t  h a s  b e e n  d i f f ic u l t  i n  t h e  p a s t  t o  e v a l u a t e  t h e  v a r i o u s  m e t h o d s  o f  
h i g h  r a t e  b i o l o g i c a l  t r e a t m e n t  o n  c o m p a r a b l e  b a s e s ,  d u e  c h ie f ly  to  a  
l a c k  o f  s u f f i c i e n t l y  e x t e n d e d  a n d  r e l i a b l e  o p e r a t i n g  d a t a .  S o m e  su c h  
d a t a  a r e  n o w  a v a i l a b l e .  T h e  p r e s e n t  p a p e r  s e t s  f o r t h  a  s u g g e s t e d  p r o 
c e d u r e  f o r  r a t i n g  a n d  c o m p a r i n g  d i f f e r e n t  t y p e s  o f  h i g h  r a t e  s e w a g e  
t r e a t m e n t  p l a n t s  f o r  a  g i v e n  s e t  o f  s e w a g e  c h a r a c t e r i s t i c s  a n d  r e q u i r e d  
d e g r e e  o f  t r e a t m e n t .  P o s s i b i l i t i e s  f o r  f u r t h e r  s t u d i e s  a n d  a n a l y s e s  
a r e  i n d i c a t e d .

M ea n in g  oe “ H ig h  R a t e ”

E x p e r i m e n t  a n d  o p e r a t i o n  h a v e  i n d i c a t e d  a  m e a n i n g  f o r  t h e  t e r m  
“ H i g h  R a t e . ”  A  c o n v e n t i o n a l  o r  s t a n d a r d  t r i c k l i n g  f i l t e r  i s  o f t e n  o p 
e r a t e d  a t  a  r a t e  o f  2 .0  m o r e  o r  l e s s  m i l l i o n  g a l l o n s  p e r  a c r e  p e r  2 4  h o u r s  
d e p e n d i n g  u p o n  t h e  s t r e n g t h  a n d  c h a r a c t e r  o f  t h e  r a w  s e w a g e  a n d  th e  
a m o u n t  o f  p r e l i m i n a r y  s e d i m e n t a t i o n .  T h i s  i s  e q u i v a l e n t  t o  a n  a v e r 
a g e  l o a d  o f  s o m e  3 0 0  t o  4 0 0  p o u n d s  p e r  d a y  o f  a p p l i e d  B .O .D .  p e r  a c r e  
f o o t  o f  f i l t e r .  S o m e  o f  t h e  o l d e r  f i l t e r s  s u c h  a s  t h o s e  a t  D e c a t u r  a n d  
F o r t  W o r t h  h a v e  b e e n  d o s e d  a t  r a t e s  o f  8 0 0  o r  m o r e  p o u n d s  o f  B .O .D . 
a p p l i e d  t o  t h e  f i l t e r  p e r  a c r e  f o o t  p e r  2 4  h o u r s .

I n  c o n t r a s t  to  t h e s e  s o - c a l l e d  s t a n d a r d  r a t e s ,  h i g h  r a t e  t r i c k l i n g  
f i l t e r s  a r e  i n  o p e r a t i o n  u n d e r  a p p l i e d  l o a d s  a s  h i g h  a s  1 5 ,0 0 0  t o  2 0 ,0 0 0  
p o u n d s  o f  B .O .D .  p e r  a c r e  f o o t  p e r  d a y .  T h e s e  v e r y  h i g h  r a t e s  d o  n o t  
a c c o m p l i s h  h i g h  p e r c e n t a g e  r e m o v a l s  b u t  a r e  u s e f u l  f o r  r e d u c i n g  th e  
l o a d  o n  o t h e r  t r e a t m e n t  p l a n t  s t r u c t u r e s  s u c h  a s  a  s t a n d a r d  f i l t e r .  
L o a d s  o f  a r o u n d  3 ,0 0 0  p o u n d s  o f  B .O .D .  p e r  a c r e  f o o t  p e r  d a y ,  h o w e v e r ,

* Presented a t the Fourth Annual Convention of the Federation of Sewage Works Asso
ciations, Chicago, 111., Oct. 22, 1943.
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a r e  o f t e n  a p p l i e d  t o  h i g h  r a t e  f i l t e r s  o f  v a r i o u s  k i n d s  w i t h  r e m o v a l s  o f  
u p w a r d s  o f  7 5  p e r  c e n t .

T h e  p r o g r e s s i o n  o f  l o a d s  a n d  e f f ic ie n c ie s  f r o m  t h o s e  o n  s t a n d a r d  
f i l t e r s  to  t h o s e  o n  h i g h  r a t e  f i l t e r s  m a y  b e  u n i f o r m ,  a l t h o u g h  s o m e  e x 
p e r i e n c e  i n d i c a t e s  a n  i n t e r m e d i a t e  r a n g e  o f  l o a d s  w h e r e  p o o l i n g  o c c u r s .  
T h e  m o r e  o r  l e s s  r e g u l a r  r e l a t i o n s h i p  m a y ,  h o w e v e r ,  a p p l y ,  p r o v i d e d  
th e  f i l t e r  i s  k e p t  c l e a n  b y  r e c i r c u l a t i o n ,  b a c k w a s h ,  o r  o t h e r w i s e .  A t  t h e  
p r e s e n t  t i m e ,  t h e  c o m m o n  u n d e r s t a n d i n g  o f  t h e  t e r m  “ h i g h  r a t e  f i l t e r ”  
is  o n e  o p e r a t i n g  u n d e r  a  l o a d  o f  3 ,0 0 0  p o u n d s  o r  m o r e  p e r  a c r e  f o o t  p e r  
24  h o u r s ,  w h ic h ,  w i t h  n o r m a l  s e w a g e s ,  r e s u l t s  i n  a  d o s i n g  r a t e  m a 
t e r i a l l y  i n  e x c e s s  o f  t h e  r a t e  o n  a  c o n v e n t i o n a l  f i l t e r .

F i l t e r s  o p e r a t i n g  u n d e r  a p p l i e d  l o a d s ,  s a y  f r o m  5 ,0 0 0  t o  2 0 ,0 0 0  
p o u n d s  o f  B .O .D .  p e r  a c r e  f o o t ,  m a y  h e  t h o u g h t  o f  a s  r o u g h i n g  f i l t e r s .  
T h e  e f f lu e n ts  w h ic h  t h e y  p r o d u c e  a r e  n o t  g e n e r a l l y  a c c e p t a b l e  f o r  d i s 
c h a r g e  i n t o  m a n y  w a t e r w a y s .  F i l t e r s  o f  t h i s  k i n d  a r e  i n  o p e r a t i o n  a t  
A u s t i n ,  M i n n e s o t a  a n d  S p r i n g f i e l d ,  M i s s o u r i .

I f  a  c o n v e n t i o n a l  a c t i v a t e d  s l u d g e  p l a n t  p r o v i d e s  a  d i s p l a c e m e n t  
p e r i o d  in  t h e  a e r a t i o n  t a n k s  o f  6  h o u r s  f o r  t h e  s e w a g e  t r e a t e d ,  a  s h o r t  
p e r i o d  o r  h i g h  r a t e  a e r a t i o n  p r o c e s s  m i g h t  h a v e  a  s i m i l a r  d i s p l a c e m e n t  
p e r i o d  o f  s o m e  2 to  3  h o u r s .  S u c c e s s f u l  o p e r a t i o n  a t  t h e s e  s h o r t  p e r i 
o d s  o f  a e r a t i o n  h a s  b e e n  a c c o m p l i s h e d  a t  t h e  B o w e r y  B a y  p l a n t  i n  N e w  
Y o r k  C i t y  a n d  t h e  N o r t h  S i d e  p l a n t  a t  C h ic a g o .

T h r o u g h  r e s e a r c h ,  d e v e l o p m e n t ,  a n d  p r o m o t i o n ,  a  n u m b e r  o f  t e r m s  
h a v e  c o m e  to  b e  a s s o c i a t e d  w i t h  h i g h  r a t e s  o f  s e w a g e  t r e a t m e n t ,  a s  
fo l lo w s  :

S e v e r a l  n a m e s  a r e  a s s o c i a t e d  w i t h  h i g h  r a t e  t e r m s ,  i n c l u d i n g  J e n k s ,  
W a r d ,  L e v in e ,  H a l v o r s o n ,  F i s c h e r ,  H a y s ,  G o u ld ,  a n d  F a i r  a n d  s p e c i a l  
s t u d ie s  h a v e  b e e n  r e p o r t e d  b y  M o h lm a n ,  R u d o l f s ,  K e e f e r ,  I m h o f f ,  E d 
w a r d s ,  a n d  o t h e r s .  R e s u l t s  o f  o p e r a t i o n  h a v e  b e e n  r e p o r t e d  b y  K e s s 
le r ,  W a l t o n ,  W a r r i c k ,  a n d  o t h e r s .  A  c o n s i d e r a b l e  a m o u n t  o f  p e r t i n e n t  
c o m m e n t a n d  i n f o r m a t i o n  a p p e a r s  i n  t h e  B r i t i s h  t e c h n i c a l  j o u r n a l s .

T w o - s ta g e  p r o c e s s e s  a r e  i n c l u d e d ,  s o m e  w i t h  a n d  s o m e  w i t h o u t  i n 
t e r m e d i a t e  s e d i m e n t a t i o n .  M o h l m a n  o p e r a t e d  t w o - s t a g e  a e r a t i o n  a s  
e a r l y  a s  1 9 2 9  a n d  b i o - a e r a t i o n  a h e a d  o f  t r i c k l i n g  f i l t e r s  w a s  i n s t a l l e d  
b y  W h i t e h e a d  a t  B i r m i n g h a m ,  E n g l a n d  i n  1 9 2 7 . T w o - s t a g e  t r e a t m e n t  
h a s  lo n g  b e e n  c o n s i d e r e d  a p p l i c a b l e  t o  a  s t r o n g  s e w a g e ,  a s  f o r  i n s t a n c e  
b e e t  s u g a r  p l a n t  w a s t e s .

C u r r e n t  H ig h  R a t e  T e r m s

(a) T r i c k l i n g  F i l t e r s (b ) A e r a t i o n  a n d  A c t i v a t e d  S l u d g e  
S h o r t  p e r i o d  
D i s t r i b u t e d  l o a d

A e r o
A c c e lo
B io
B a c k - w a s h
R o u g h in g

R e c i r c u l a t i o n  
C o n t a c t  
S t r e a m  flo w

S t e p
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D e s c r ip t io n  o f  H ig h  R a t e  P l a n t s

T h e  s e v e r a l  k i n d s  o f  t r e a t m e n t  p l a n t  a s s o c i a t e d  w i t h  h i g h  r a t e s  o f  
o p e r a t i o n  a r e  b r i e f l y  d e s c r i b e d  i n  t h e  f o l l o w i n g  p a r a g r a p h s .  O p e r a 
t i o n  m a y  h e  w i t h  o r  w i t h o u t  r e c i r c u l a t i o n  a n d  i n  o n e  o r  tw o  s t a g e s .  
W h e n  o p e r a t i o n  i s  l i m i t e d  t o  a  s i n g l e  s t a g e  a t  h i g h  r a t e s  w i t h o u t  r e 
c i r c u l a t i o n ,  t h e  f i l t e r  i s  m o r e  o f  a  r o u g h i n g  f i l t e r ,  t o  b e  f o l l o w e d  b y  s o m e  
f u r t h e r  t r e a t m e n t  a s  o n  a  s t a n d a r d  f i l t e r .

T h e  B i o f i l t r a t i o n  s y s t e m  ( H .  N . J e n k s )  i s  d e s c r i b e d  a s  “ t h e  c o m 
b i n a t i o n  o f  a  c l a r i f i e r  a n d  a  t r i c k l i n g  f i l t e r  w h e r e i n  f i l t e r  d i s c h a r g e  m a 
t e r i a l  i s  r e c y c l e d  b a c k  t o  t h e  c l a r i f i e r  w h ic h  a l s o  r e c e i v e s  i n c o m i n g  f e e d  
t o  t h e  s y s t e m . ”

T h e  A e r o - f i l t e r  ( H .  0 .  H a l v o r s o n )  i s  d e s c r i b e d  a s ,  “ A  p r o c e s s  f o r  
t r e a t i n g  s e w a g e  i n  a  t r i c k l i n g  f i l t e r  o p e n  t o  a t m o s p h e r e  t o  p u r i f y  th e  
s a m e ,  w h ic h  c o m p r i s e s  a p p l y i n g  f i l t e r  i n f l u e n t  t o  t h e  f i l t e r  a t  a  d a i l y  
a v e r a g e  r a t e  o f  m o r e  t h a n  t e n  m .g .a .d .  a n d  a t  a  d i s t r i b u t i o n  r a t i o  o f  
l e s s  t h a n  s u b s t a n t i a l l y  t e n  t o  o n e . ”  I n  t h i s  s y s t e m  i t  i s  u n d e r s t o o d  
t h a t  t h e  e f f lu e n t  f r o m  a  f i n a l  s e d i m e n t a t i o n  t a n k  i s  r e c i r c u l a t e d  t o  th e  
f i l t e r  i f  n e c e s s a r y  t o  m a i n t a i n  a  d o s e  o n  t h e  f i l t e r  a t  a  r a t e  o f  s o m e
1 0 .0  m .g .a .d .  o r  m o r e .

T h e  A c c e l o - f i l t e r  i s  d e s c r i b e d  a s  “ a c c e l e r a t e d  b i o l o g i c a l  t r e a t m e n t  
. . . b y  d i r e c t  r e c i r c u l a t i o n  o f  l a r g e  q u a n t i t i e s  o f  m a t e r i a l  t o  a  r o t a r y  
d i s t r i b u t o r  a n d  th e n c e  t o  a  b i o l o g i c a l  f i l t e r . ”  F l o w  d i a g r a m s  in d i c a t e  
t h a t  t h e  e f f lu e n t  f r o m  t h e  f i l t e r  i s  r e c i r c u l a t e d  d i r e c t l y  b a c k  t o  t h e  f i l t e r  
in f lu e n t .

A  m e t h o d  o f  s t e p  o r  d i s t r i b u t e d - l o a d  a e r a t i o n  i s  i n  u s e  a t  t h e  B o w e r y  
B a y  p l a n t  i n  N e w  Y o r k  C i t y .  T h e  a e r a t i o n  t a n k s  h a v e  f o u r  p a s s e s .  A  
f a v o r a b l e  o p e r a t i n g  r o u t i n e  i n c l u d e s  t h e  d e l i v e r y  o f  t h e  r e t u r n  s lu d g e  
a t  a  r a t e  o f  a b o u t  4 5  p e r  c e n t  o f  t h e  s e w a g e  i n t o  t h e  f i r s t  p a s s .  T h e  
s e w a g e  f r o m  t h e  p r e l i m i n a r y  s e d i m e n t a t i o n  t a n k s  i s  t h e n  d i s c h a r g e d  
i n  a b o u t  e q u a l  q u a n t i t i e s  i n t o  t h e  o t h e r  t h r e e  p a s s e s  o f  t h e  a e r a t i o n  
t a n k s .  V a r i o u s  a p p l i c a t i o n s  o f  r e c i r c u l a t i o n  a n d  d i s t r i b u t e d  l o a d  h a v e  
a l s o  b e e n  s t u d i e d  o n  a n  e x p e r i m e n t a l  b a s i s  u n d e r  F a i r  a t  H a r v a r d  a n d  
b y  S e t t e r  a t  t h e  W a r d s  I s l a n d  p l a n t  i n  N e w  Y o r k  C i t y .

T w o - s t a g e  c o n t a c t  a e r a t i o n  ( C .  C . H a y s )  i s  a n o t h e r  r e c e n t  d e v e l o p 
m e n t .

I n  b r i e f ,  a  H a y s  p r o c e s s  p l a n t  c o m p r i s e s  p r e l i m i n a r y  s e d i m e n t a t i o n ,  
f i r s t  s t a g e  c o n t a c t  a e r a t i o n ,  i n t e r m e d i a t e  s e d i m e n t a t i o n ,  s e c o n d  s t a g e  
c o n t a c t  a e r a t i o n ,  a n d  f i n a l  s e d i m e n t a t i o n .  T h e  a e r a t i o n  t a n k s  a r e  s h a l 
l o w e r  t h a n  c o n v e n t i o n a l  a e r a t i o n  t a n k s  a s  u s e d ,  f o r  i n s t a n c e ,  i n  t h e  
N o r t h  S i d e  a n d  B o w e r y  B a y  p l a n t s .  T h e  c o n t a c t  p l a t e s  e x t e n d  o v e r  
t h e  e n t i r e  t a n k  a r e a  a n d  f o r  m o s t  o f  t h e  d e p t h ,  a n d  a r e  m a d e  u p  o f  %c 
i n c h  t h i c k  a s b e s t o s - c e m e n t  s h e e t s  s e t  v e r t i c a l  a c r o s s  t h e  t a n k  a n d  a b o u t  
1 %  i n c h e s  a p a r t .  A i r  i s  b lo w n  i n t o  t h e  t a n k  u n d e r  t h e  p l a t e s  t h r o u g h  
o r i f i c e s  i n  a  p i p e  g r i d .  T h e s e  o r i f i c e s  h a v e  t e n d e d  t o  c lo g  o r  c o r r o d e  
a n d  t h e  m a i n t e n a n c e  o f  e f f ic i e n t  d i s t r i b u t i o n  o f  a i r  h a s  b e e n  d if f ic u l t .
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O perating  D ata

R e s u l t s  o f  o p e r a t i o n  o n  a  p l a n t  s c a l e ,  w h e r e  t h e  l a b o r a t o r y  w o r k  i s  
c o m p e te n t ,  a r e  t h e  b e s t  b a s e s  o f  a p p r a i s a l .  N o t a b l e  c o n t r i b u t i o n s  in  
th i s  f ie ld  a p p e a r  i n  t h e  r e c e n t  r e p o r t  b y  G r a h a m  W a l t o n  e n t i t l e d  “ H i g h  
D a i ly  R a t e  T r i c k l i n g  F i l t e r  P e r f o r m a n c e ”  a n d  i n  t h e  p a p e r s  p r e s e n t e d  
b y  L e w is  H .  K e s s l e r  a n d  J o h n  T .  N o r g a a r d  o n  t h e  o p e r a t i o n  o f  a r m y  
s e w a g e  t r e a t m e n t  p l a n t s .  W h i l e  t h e s e  r e c o r d s  o f  o p e r a t i o n  t h r o w  
so m e  l i g h t  o n  t h e  r e l a t i o n s  b e t w e e n  l o a d s  a n d  r e s u l t i n g  e f f ic ie n c ie s  f o r  
v a r i o u s  k i n d s  o f  h i g h  r a t e  b i o l o g i c a l  t r e a t m e n t  p r o c e s s e s ,  t h e y  a r e  n o t  
s u f f ic ie n tly  c o m p a r a b l e  t o  p e r m i t  v e r y  d e f i n i t e  c o n c lu s io n s .  T h e  b e s t  
m e th o d  o f  r e l a t i n g  t h e  o p e r a t i o n  o f  v a r i o u s  m e t h o d s  o f  s e w a g e  t r e a t 
m e n t  i s  t o  s t u d y  p a r a l l e l  o p e r a t i o n  w i t h  t h e  s a m e  s e w a g e ,  w h ic h  i s  c e r 
t a i n ly  d if f ic u l t  o n  a  p l a n t  s c a l e  a n d  n o t  f r e q u e n t l y  d o n e  o n  a  t e s t i n g  s t a 
t io n  s c a le .  M a n y  lo c a l  f a c t o r s  in f lu e n c e  t h e  p e r f o r m a n c e  o f  s e w a g e  
t r e a t m e n t  p l a n t s .  A l t h o u g h  t h e s e  c a n n o t  b e  r e v i e w e d  a t  l e n g t h ,  t h e y  
s h o u ld  b e  n o t e d  s o  t h a t  t h e i r  e f f e c t  i n  p a r t i c u l a r  c a s e s  w i l l  n o t  b e  o v e r 
lo o k e d . A m o n g  th e m  a r e  t h e  f o l l o w i n g :

(a) T h e  c h a r a c t e r  o f  t h e  s e w a g e .
( b ) T h e  e x t e n t  a n d  e f f ic ie n c y  o f  p r e l i m i n a r y  t r e a t m e n t .
( c )  T h e  c h a r a c t e r  a n d  m e t h o d  o f  d i s p o s a l  o f  s l u d g e  l i q u o r  f r o m  d i 

g e s t i o n  t a n k s .

T h e  c h a r a c t e r  o f  t h e  s e w a g e  i s  a  v e r y  i m p o r t a n t  i t e m .  I f  . t h e r e  i s  
a  lo w  p e r  c a p i t a  r a t e  o f  f lo w , s a y  5 0  g .c .d .  o r  l e s s ,  a n d  t h e  c l i m a t e  i s  
w a rm , t h e  s e w a g e  m a y  r e a c h  t h e  h i g h  r a t e  p r o c e s s  s t a l e ,  d e v o i d  o f  
o x y g e n  a n d  w i t h  a  h i g h  i m m e d i a t e  o x y g e n  d e m a n d .  T h i s  c o n d i t i o n  i s  
a c c e n tu a te d  i f  s u l p h u r  i s  p r e s e n t .  T h e  p e r c e n t a g e  o f  v o l a t i l e  m a t t e r  
in  th e  s u s p e n d e d  s o l id s  a n d  t h e  r a t i o  o f  B .O .D .  t o  t h e  s u s p e n d e d  s o l id s  
a r e  f a c t o r s  t h a t  d i f f e r  f r o m  p l a c e  t o  p l a c e .  S o m e  p l a n t s  a r e  s u b j e c t e d  
to  m o r e  s u d d e n  c h a n g e s  i n  t h e  s t r e n g t h  o f  t h e  s e w a g e  t h a n  o t h e r s  a n d  
th is  a f f e c ts  t h e  r e l a t i v e  o v e r a l l  e f f ic ie n c y .

T h e  e f f e c t i v e n e s s  o f  p r e l i m i n a r y  s e d i m e n t a t i o n  i s  a n  i m p o r t a n t  f a c 
to r  w h ic h  v a r i e s  i n  d i f f e r e n t  i n s t a l l a t i o n s .  A t  s o m e  o f  t h e  A r m y  p l a n t s  
s tu d ie d ,  h ig h  r e m o v a l s  o f  B .O .D . w e r e  o b s e r v e d  i n  t h e  p r e l i m i n a r y  s e d i 
m e n ta t i o n  t a n k s  a s  s h o w n  i n  T a b l e  I .  T h i s  h i g h  a v e r a g e  o f  4 8  p e r  c e n t  
c o m p a r e s  w i th  25  to  3 5  p e r  c e n t  i n  m a n y  m u n i c i p a l  t r e a t m e n t  p l a n t s .

T h e  u s e  a n d  i n t e r p r e t a t i o n  o f  o p e r a t i n g  d a t a  i s  t h u s  l i m i t e d  a n d  
m u s t  b e  a p p l i e d  w i t h  c a u t i o n  a n d  j u d g m e n t  s o  f a r  a s  d e s c r i p t i v e  o r  
c o m p a r a t iv e  y a r d s t i c k s  a r e  c o n c e r n e d .  O v e r a l l  r e m o v a l s  o f  B .O .D . 
f r o m  le s s  t h a n  5 0  u p  to  9 0  p e r  c e n t  a r e  o f  r e c o r d ,  d e p e n d i n g  o n  t h e  
lo a d  a n d  o t h e r  c o n d i t i o n s  o f  o p e r a t i o n .

A l th o u g h  t h e  o p e r a t i n g  r e c o r d s  a r e  n o t  s u f f i c i e n t ly  e x t e n s i v e  o r  
c o m p a r a b le ,  t h e y  p r o v i d e  a  b a s i s  f o r  d e s c r i b i n g  a  p r o c e d u r e  f o r  t h e  
s tu d y  o f  h ig h  r a t e  p r o c e s s e s  a l o n g  c o m p a r a t i v e  l i n e s .  S u c h  a  s t u d y ,  
o u t l in e d  in  f o l lo w in g  s e c t io n s ,  i s  i l l u s t r a t i v e  o n ly  b u t  m a y  b e  a  f r a m e 
w o rk  in t o  w h ic h  f u r t h e r  d a t a  w i l l  f it.
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B.O .D . Removals b y  P re lim ina ry  Sedim entation Tanks a t A rm y  Posts

P o s t
P e r io d

C o v e r e d

B . O . D . -

R a w  S e w a g e

- P . P . M .

P r e l im . E f f lu e n t

P e r  C e n t  
R e m o v a l

D is p la c e m e n t  
P e r io d — H o u rs

A 6 mo. 138 72 48 2.5
B 3 mo. 437 236 46 2.5
C 3 mo. 334 168 50 3.0
D 8 mo. 411 249 39 3.4
E 6 mo. 280 163 42 3.5
F 1 mo. 150 53 65 1.8

Average 48

S e w a g e  d i s p o s a l  p r o b l e m s  d o  n o t  l e n d  t h e m s e l v e s  t o  s i m p l e  s o l u 
t i o n s  b e c a u s e  t h e y  a r e  i n h e r e n t l y  c o m p l i c a t e d  a n d  d if f ic u l t .

D u r i n g  t h e  l a s t  e i g h t e e n  t o  t w e n t y  m o n t h s ,  t h e  A r m y  a n d  N a v y  
h a v e  p u t  i n t o  o p e r a t i o n  s e v e r a l  h u n d r e d  s e w a g e  t r e a t m e n t  p l a n t s ,  th e  
m a j o r i t y  b e i n g  o f  t h e  h i g h  r a t e  t y p e .  T h e  o p e r a t i n g  r e s u l t s ,  h o w e v e r ,  
a r e  n o t  a s  y e t  a v a i l a b l e  f o r  g e n e r a l  u s e .  T h e  i m p o r t a n c e  o f  s e w a g e  
d i s p o s a l  t o  t h e  w h o le  c o u n t r y  w o u l d  a p p e a r  t o  j u s t i f y  t h e  a p p o i n t m e n t  
b y  t h e  G o v e r n m e n t  o f  a  C o m m i s s i o n  t o  r e v i e w  t h e  o p e r a t i o n  o f  s e w a g e  
t r e a t m e n t  p l a n t s  d u r i n g  t h e  w a r  y e a r s  a n d  t o  r e c o r d  r e s u l t s  a n d  c o n 
c l u s i o n s  f o r  t h e  u s e  o f  t h e  g e n e r a l  p u b l i c ,  a s  w e l l  a s  f o r  t h e  A r m y  a n d  
N a v y .

S h o r t  P e r io d  A e r a t i o n  P r o c e s s e s

O p e r a t i n g  r e c o r d s  t o  i l l u s t r a t e  s h o r t  p e r i o d  o r  h i g h  r a t e  a e r a t i o n  
p r o c e s s e s  h a v e  b e e n  s t u d i e d  f o r  t h e  N o r t h  S i d e  T r e a t m e n t  P l a n t  in  
C h ic a g o ,  t h e  B o w e r y  B a y  T r e a t m e n t  P l a n t  i n  N e w  Y o r k ,  a n d  a  H a y s  
P r o c e s s  t r e a t m e n t  p l a n t  i n  T e x a s .  A l l  o f  t h e m  h a d  r e l a t i v e l y  f r e s h ,  
d i l u t e  s e w a g e ,  t h e  a v e r a g e  r a t e  o f  s e w a g e  f lo w  b e i n g  a s  f o l l o w s :

G a l l o n s  p e r  C a p i t a  
P l a n t  p e r  2 4  H o u r s

N o rth  S ide....................................................................................... 205
Bow ery B a y ....................................................................................  121
H ays P la n t......................................................................................  150

O t h e r  o p e r a t i n g  d a t a  f o r  t h e  t h r e e  p l a n t s  a r e  s u m m a r i z e d  i n  T a b l e  I I .  
E a c h  o f  t h e s e  p l a n t s  w a s  o p e r a t e d  a t  a  r e l a t i v e l y  h i g h  l o a d  o f  B .O .D .

N o rth  S id e  P la n t .— T h i s  p l a n t  r e c e i v e s  a  r e l a t i v e l y  d i l u t e  s e w a g e  
w i t h  a n  a v e r a g e  B .O .D .  o f  1 0 9  p .p .m .  D u r i n g  t h e  y e a r s  1 9 3 6  a n d  1 9 3 7 , 
tw o  o f  t h e  b a t t e r i e s  w e r e  o p e r a t e d  w i t h  a  d i s p l a c e m e n t  p e r i o d ,  b a s e d  
o n  m i x e d  l i q u o r ,  o f  3 .0  h o u r s .  D u r i n g  t h e  y e a r  s u m m a r i z e d  i n  T a b le  
I I ,  t h e r e  w a s  n o  p r e l i m i n a r y  s e d i m e n t a t i o n ,  a s  t h e  r a w  s e w a g e  c o n 
t a i n e d  o n l y  a b o u t  1 0 0  p .p .m .  o f  s u s p e n d e d  s o l i d s .  T h e  r e s u l t s  f o r  t h e  
y e a r  1 9 3 7  w e r e  p r a c t i c a l l y  t h e  s a m e  a s  t h o s e  f o r  1 9 3 6 . T h e r e  w a s  n o  
s l u d g e  s u p e r n a t a n t  r e t u r n  f r o m  d i g e s t i o n  t a n k s .

B ow ery  B a y .— T h i s  p l a n t  r e c e i v e s  a  s e w a g e  s o m e w h a t  l e s s  d i l u t e  
t h a n  t h e  s e w a g e  t r e a t e d  i n  t h e  N o r t h  S i d e  p l a n t  w i t h  a n  a v e r a g e  B .O .D .
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Sum m ary o f O perating D a ta  fo r H igh  R ate Aeration Plants

I t e m C h ic a g o  N o r t h  
S id e  P l a n t

N e w  Y o r k  B o w e r y  
B a y  P l a n t

H a y s  P r o c e s s  
P l a n t

Displacement period in  aeration tanks— hours 3.0 2.6 1.6
Return sludge— per cent of sewage flo w ........... 21.7 46.0 0.0
5-Day B.O .D.— p.p.m.

Raw sewage....................................................... 109 156 138
Prelim, sedimen. ta n k  e ffluen t..................... — 110 72
Final e ffluen t..................................................... 10 16 15

Per cent removal o f B .O .D . b y  aeration and
final sedimentation ta n k s .................................. 91 85 82

B.O.D. load applied to  aeration tanks— lb. per
day per 1,000 cu. f t .  of aer. ta n k s .................. 44.8 47.5 66.4

Air— cu. ft. per gal. o f sewage.............................. 0.37 0.59 1.29
B.O.D. in raw sewage— lb. per capita per day. . 0.19 0.16 0.17
Period covered........................................................... Year 1936 M ay, 1942-1943 M a r.-A u g . 1943

o f 156 p .p .m .  B e g i n n i n g  w i t h  M a y ,  1 9 4 2 , t h e  p l a n t  h a s  o p e r a t e d  a t  a n  
a v e r a g e  d i s p l a c e m e n t  p e r i o d  o f  2 .6  h o u r s .  D u r i n g  t h i s  p e r i o d ,  t h e  
p r e l i m i n a r y  s e d i m e n t a t i o n  t a n k s  r e m o v e d  a n  a v e r a g e  o f  3 0  p e r  c e n t  o f  
th e  B .O .D . T h e  o p e r a t i n g  r o u t i n e  i s  t o  r e t u r n  a c t i v a t e d  s l u d g e  t o  t h e  
f i r s t  p a s s  o f  t h e  a e r a t i o n  t a n k s  a n d  s e t t l e d  s e w a g e  i n  a b o u t  e q u a l  q u a n 
t i t i e s  to  e a c h  o f  t h e  o t h e r  t h r e e  p a s s e s .

1lays P lan ts .— T h i r t y  o r  f o r t y  s e w a g e  t r e a t m e n t  p l a n t s  o f  t h e  H a y s  
ty p e  h a v e  b e e n  b u i l t  f o r  a r m y  e s t a b l i s h m e n t s ,  m a i n l y  i n  t h e  s o u t h  a n d  
s o u th w e s t .  O p e r a t i n g  d a t a  r e g a r d i n g  t h e s e  h a v e  b e e n  p u b l i s h e d  b y  
K e s s l e r  a n d  N o r g a a r d  a n d  w e  h a v e  h a d  a n  o p p o r t u n i t y  o f  f u r t h e r  
s tu d y in g  t h e i r  o p e r a t i o n .  O n e  o f  t h e  c o n t a c t  a e r a t i o n  p l a n t s  i n  T e x a s ,  
t r e a t i n g  a  f a i r l y  f r e s h ,  d i l u t e  s e w a g e  w h ic h  h a s  b e e n  p r o d u c i n g  a  s a t i s 
f a c to r y  e ff lu e n t, h a s  b e e n  u s e d  t o  i l l u s t r a t e  f a v o r a b l e  r e s u l t s  w i t h  t h i s  
ty p e  o f  p l a n t .  T h i s  p l a n t  r e c e i v e s  a  s e w a g e  w i t h  a n  a v e r a g e  B .O .D . o f  
138 p .p .m . O p e r a t i n g  r e c o r d s  a r e  a v a i l a b l e  f o r  s i x  m o n t h s  i n  1 9 4 3  
d u r in g  w h ic h  t i m e  t h e  a v e r a g e  d i s p l a c e m e n t  p e r i o d  i n  t h e  tw o  a e r a t i o n  
ta n k s  w a s  1 .6  h o u r s .  T h e s e  d a t a  a r e  a s  f a v o r a b l e  a s  a n y  w e  h a v e  o b 
s e r v e d  f o r  H a y s  p r o c e s s  p l a n t s .  A e r a t i o n  p e r i o d s  h a v e  b e e n  c o m 
p u te d  o n  th e  b a s i s  o f  n e t  t a n k  v o lu m e s ,  a f t e r  d e d u c t i o n  o f  t h e  v o lu m e  
o f th e  p l a t e s  t h e m s e l v e s  a n d  t h e  s p a c e  b e lo w  t h e  b o t t o m s  o f  t h e  p l a t e s  
w h ich  is  u s e d  f o r  s l u d g e  r e m o v a l  a p p a r a t u s .  D u r i n g  t h i s  p e r i o d  o f  
o p e r a t io n  th e  r e m o v a l  o f  B .O .D . b y  t h e  p r e l i m i n a r y  s e d i m e n t a t i o n  
ta n k s  w a s  h ig h ,  a v e r a g i n g  4 8  p e r  c e n t .

T h e  c o n ta c t  a e r a t i o n  p l a n t s  o b s e r v e d  i n  o p e r a t i o n  a n d  r e p o r t e d  b y  
K e s s l e r  a n d  N o r g a a r d  h a v e  d e v e l o p e d  a  n u m b e r  o f  r e c u r r i n g  o p e r a t i n g  
a n d  m e c h a n ic a l  d i f f ic u l t ie s ,  a m o n g  w h ic h  a r e  t h e  f o l l o w i n g :

P lugg ing  o f holes in  aera tion  p ip in g .
Uneven a ir  d is trib u tio n .
B lack septic grow ths on contact p lates.
T h in  sludge.

B reak ing  o f blades on sludge rem oval mechanisms.
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W a rp in g  and b re a k in g  o f  co n tac t p la tes.
In c o m p le te  rem ova l o f  sludge fro m  co n tac t p la tes and ta n k  bottom s.
U neven d is tr ib u t io n  o f  sewage th ro u g h  spaces between con tact plates.

S o m e  o f  t h e s e  o p e r a t i n g  t r o u b l e s  a r e  n o t  i n h e r e n t  i n  t h e  p r o c e s s  
h u t  t h e  o p e r a t i o n  o f  t h e  p l a n t s  a s  a  w h o le  h a s  b e e n  d if f ic u l t  a n d  h a s  o c 
c a s i o n e d  n u m e r o u s  i n v e s t i g a t i o n s  t o  f i n d  m e t h o d s  o f  i m p r o v e m e n t .  I n  
g e n e r a l ,  t h e  r e s u l t s  o f  o p e r a t i o n  h a v e  b e e n  b e t t e r  a n d  t h e  d i f f ic u l t ie s  
w i t h  m a i n t e n a n c e  h a v e  b e e n  l e s s  w i t h  s m a l l e r  p l a n t s  a n d  m o r e  d i l u t e  
s e w a g e s  t h a n  w i t h  l a r g e r  p l a n t s  a n d  s t r o n g  s e w a g e s .  T h i s  w a s  s t a t e d  
b y  K e s s l e r  a n d  N o r g a a r d  a b o u t  a  y e a r  a g o ,  a s  f o l l o w s :

“ O bserva tions to  date in d ica te  th a t  the sm alle r p la n ts  have good poss ib ilities  o f  p ro 
d u c in g  resu lts  equal to  h ig h -g rad e  in te rm e d ia te  ty p e  o f  tre a tm e n t. Perhaps the H ays 
process p la n t  can c o n tin u o u s ly  p roduce  a h ig h ly  p u r if ie d  effluent b u t when such is the 
case i t  w i l l  be accom plished a t a cost th a t is  re la t iv e ly  h ig h , and the needs in  m ost A rm y  
cam ps w here the  p la n ts  are now  in  o p e ra tio n  cou ld  be m et m ore  econom ica lly  by  other 
m ethods.”

T h e  t r e a t m e n t  p l a n t  o f  t h i s  t y p e  f o r  w h ic h  o p e r a t i n g  d a t a  a r e  g iv e n  
r e c e i v e s  t h e  s e w a g e  f r o m  a b o u t  3 ,5 0 0  p o p u l a t i o n  a n d  i s  t h u s  a  r e l a t i v e l y  
s m a l l  p l a n t  t r e a t i n g  a  r e l a t i v e l y  f r e s h  a n d  d i l u t e  s e w a g e .

O p e r a t i n g  d a t a  f o r  t h e  t h r e e  a e r a t i o n  p l a n t s  a r e  b r o u g h t  t o g e t h e r  
a s  f o l l o w s :

P l a n t
S e w a g e

F lo w
G .C .D .

A ir ,  C u .  F t .  
p e r  G a l .  o f  

S e w a g e

A e r a t i o n
P e r i o d
H o u r s

B .O .D .
A p p l ’d
P . P . M .

P e r  C e n t  
R e m o v a l  of 

A p p l i e d  B .O .D . 
i n  A e r a t io n  a n d  

F i n a l  T a n k s

N o rth  S ide .................. 205 .37 3.0 109 91

Bow ery B a y ............... 121 .59 2.6 110 85

H ays P la n t................. 150 1.29 1.6 72 82

U nit Q uan tity  o f A i r .-— M o s t  o f  t h e  H a y s  p l a n t s  o b s e r v e d  a n d  f o r  
w h ic h  o p e r a t i n g  r e c o r d s  a r e  i n c l u d e d  i n  t h e  p u b l i c a t i o n s  b y  K e s s l e r  
a n d  N o r g a a r d  h a v e  u s e d  r e l a t i v e l y  h i g h  u n i t  q u a n t i t i e s  o f  a i r ,  th e  
r a n g e  b e i n g  f r o m  1 .2 5  t o  4 .0  c u b ic  f e e t  p e r  g a l l o n  o f  s e w a g e ,  w i t h  a n  
a v e r a g e  o f  a b o u t  2 .5  c u b ic  f e e t  p e r  g a l l o n .

I t  s h o u l d  b e  n o t e d  t h a t  t h e  a i r  p r e s s u r e  i n  t h e  H a y s  p l a n t s  i s  c o n 
s i d e r a b l y  l e s s  t h a n  i n  t h e  N o r t h  S i d e  a n d  B o w e r y  B a y  p l a n t s ,  b e in g
5 .0  p o u n d s  p e r  s q u a r e  i n c h  f o r  t h e  H a y s  p l a n t s  a n d  7 .2 5  p o u n d s  p e r  
s q u a r e  i n c h  f o r  t h e  o t h e r s .  T h u s ,  t h e  c o s t  o f  a i r  p e r  m i l l i o n  g a l l o n s  o f  
s e w a g e  i n  t h e  H a y s  p l a n t s  h a s  b e e n  o v e r  tw ic e  t h a t  i n  t h e  o t h e r s .

T h e  f o r e g o i n g  f i g u r e s  a r e ,  o f  c o u r s e ,  n o t  d i r e c t l y  c o m p a r a b l e  b e 
c a u s e  t h e  s t r e n g t h  o f  t h e  a p p l i e d  s e w a g e  w a s  d i f f e r e n t  i n  e a c h  c a s e .  
R e l a t i n g  t h e  a i r  u s e  t o  t h e  p o u n d s  o f  B .O .D .  a p p l i e d  i n  e a c h  c a s e  r e 
s u l t s  i n  t h e  f o l l o w i n g :

L b .  B .O .D .  A p p l i e d  p e r  
P l a n t  1 0 0 0  C u .  F t .  o f  A i r

N o rth  S ide............................................................................................. 2.46
Bow ery B a y ..........................................................................................  1-55
H ays P la n t ...............................   0-47
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T h e  p r e s e n t  i n d i c a t i o n s  a r e  t h a t  t h e  H a y s  p l a n t s  r e q u i r e  a t  l e a s t  
tw ic e  a s  m u c h  a i r  a s  t h e  h i g h  r a t e  a c t i v a t e d  s l u d g e  p l a n t s  d e s c r i b e d  
a b o v e . E v e n  w i t h  t h e s e  h i g h  a i r  r a t e s ,  t h e  'c o n t a c t  a e r a t i o n  p l a n t s  
se e m  to  h a v e  l a b o r e d  w h e n  t h e  t r i b u t a r y  s e w a g e  w a s  c o n c e n t r a t e d ,  p a r 
t i c u l a r l y  i n  t h e  l a r g e r  i n s t a l l a t i o n s .

A t  m a n y  s e w a g e  t r e a t m e n t  p l a n t s  i n  T e x a s ,  i t  h a s  b e e n  o b s e r v e d  t h a t  
r e l a t i v e ly  h i g h  t e m p e r a t u r e s  a n d  s u l f u r  c o m p o u n d s  a c c e n t u a t e  t h e  o p 
e r a t i n g  d i f f ic u l t i e s .

Com putation o f A era tio n  T ank  P erform ance .— A s  a  m e a n s  o f  e x 
p r e s s in g  t h e  p e r f o r m a n c e  o f  a  h i g h  r a t e  a e r a t i o n  p l a n t ,  w e  h a v e  c o m 

p u te d  th e  p e r c e n t a g e  o f  r e m o v a l  o f  B .O .D .  b y  t h e  a e r a t i o n  a n d  f i n a l  
s e d i m e n t a t i o n  t a n k s ,  i n c l u d i n g  f o r  t h e  H a y s  p r o c e s s  t h e  f i r s t  a n d  
s e c o n d  s t a g e  a e r a t i o n  t a n k s  a n d  t h e  i n t e r m e d i a t e  a n d  f i n a l  s e d i m e n t a 
t io n  t a n k s ,  a s  r e l a t e d  to  t h e  a p p l i e d  l o a d  i n  p o u n d s  o f  B .O .D .  p e r  1 ,0 0 0  
cu b ic  f e e t  o f  a e r a t i o n  t a n k  c a p a c i t y .  I n  t h e  H a y s  p r o c e s s ,  t h e  a e r a t i o n  
ta n k  c a p a c i ty  i s  t a k e n  a s  t h e  n e t  c a p a c i t y  a b o v e  t h e  a i r  g r i d s ,  e x c l u d 
in g  th e  v o lu m e  o c c u p ie d  b y  t h e  c o n t a c t  p l a t e s .  T h e  r e s u l t s  a r e  s h o w n  
o n  F i g u r e  1 a n d  c o r r e s p o n d  t o  t h e  f o l l o w i n g  a v e r a g e  r e l a t i o n s h i p s :

L b .  B .O .D .  P e r  C e n t  R e m o v a l
A p p l i e d  p e r  o f  B .O .D .  b y

1 ,0 0 0  C u .  F t .  A e r a t i o n  a n d
P l a n t  o f  A e r .  T a n k  F in a l  T a n k s

N orth  Side..............................................................................  44.8 91
Bowery B a y ............................................................. * ..........  47.5 85
Hays P la n t.............................................................................  66.4 82

A n  a p p l i c a t i o n  o f  t h i s  r e l a t i o n s h i p  t o  a n  a c t i v a t e d  s l u d g e  p l a n t  a c 
c o m p l is h in g  9 0  p e r  c e n t  o v e r a l l  r e m o v a l  o f  B .O .D .  i n d i c a t e s  a  l o a d  o f  
so m e  52  lb . B .O .D . p e r  1 ,0 0 0  c u . f t .  o f  a e r a t i o n  t a n k  v o lu m e ,  i f  a n  a l l o w 
a n c e  o f  3 0  p e r  c e n t  i s  m a d e  f o r  r e m o v a l  o f  B .O .D .  b y  p r e l i m i n a r y  
s e d im e n ta t i o n .
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F ig. 2.—B.O.D. removals by high rate trickling filters.

A  p e r f o r m a n c e  r a t i n g  s u c l i  a s  t h i s  i s  a  n e c e s s a r y  a n d  h e l p f u l  s t e p  in  
c o m p u t i n g  t h e  c o s t  o f  a  s e w a g e  t r e a t m e n t  p l a n t  i n  t e r m s  o f  t h e  d e s i r e d  
o r  n e c e s s a r y  d e g r e e  o f  t r e a t m e n t .

O p e r a t i n g  r e c o r d s  o n  w h ic h  F i g .  1 i s  b a s e d  a r e  s h o w n  i n  A p p e n d ix
A .

C om puta tions o f F ilte r  P lan t P erfo rm ance .— T h e  c u r v e  i n  F i g .  2, 
s h o w i n g  t h e  r e l a t i o n s h i p  b e t w e e n  p e r c e n t a g e  r e m o v a l  o f  B .O .D . b y

F ig. 3.—Computed B.O.D. removals of high rate filter plants.
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f i l t e r s  a n d  f i n a l  t a n k s  a n d  t h e  l o a d i n g  o n  t h e  f i l t e r s  p e r  u n i t  o f  v o lu m e ,  
w a s  d e v e l o p e d  f r o m  c o n s i d e r a t i o n  o f  o p e r a t i n g  d a t a  a t  a  n u m b e r  o f  
t r e a t m e n t  p l a n t s ,  i n c l u d i n g  t h o s e  p u b l i s h e d  u n d e r  d a t e  o f  M a r c h ,  1 9 4 3 , 
b y  th e  B o a r d  o f  S t a t e  H e a l t h  C o m m i s s i o n e r s  U p p e r  M i s s i s s i p p i  R i v e r  
B a s in  S a n i t a t i o n  A g r e e m e n t .  T h e  l o a d i n g s  w e r e  c o m p u t e d  f r o m  t h e  
B .O .D . c o n t e n t  o f  t h e  s e w a g e  a p p l i e d  t o  t h e  f i l t e r s ,  i n c l u d i n g  r e c i r c u 
l a t e d  l i q u o r ,  i f  a n y .  D a t a  f o r  b o t h  f i r s t  s t a g e  a n d  s e c o n d  s t a g e  f i l t e r s  
a r e  in c lu d e d .  N o  d i f f e r e n t i a t i o n  i s  m a d e  b e t w e e n  s e w a g e s  o f  d i f f e r e n t  
s t r e n g t h s ,  n o r  b e t w e e n  f i l t e r s  o f  d i f f e r e n t  d e p t h s .  F r o m  t h i s  c u r v e ,  
th e  d a t a  f o r  t h e  c u r v e s  o f  o v e r a l l  r e m o v a l s  s h o w n  o n  F i g .  3 w e r e  c o m 
p u te d ,  u s i n g  t h e  f o l l o w i n g  b a s i c  a s s u m p t i o n s :

1. 3 0  p e r  c e n t  r e m o v a l  o f  B .O .D .  b y  p r e l i m i n a r y  s e d i m e n t a t i o n  
t a n k s .

2. R e c i r c u l a t e d  l i q u o r  o f  t h e  s a m e  B .O .D . c o n t e n t  a s  t h e  e f f lu e n t  f r o m  
th e  f i l t e r  s e d i m e n t a t i o n  t a n k  c o m b i n a t i o n  u n d e r  c o n s i d e r a t i o n .

3 . F i r s t  a n d  s e c o n d  s t a g e  f i l t e r s  o f  e q u a l  v o lu m e .

C o m p u t a t i o n s  m a y  a l s o  b e  m a d e  w i t h  o t h e r  a s s u m p t i o n s ,  a s  f o r  i n 
s ta n c e  f i r s t  s t a g e  r o u g h i n g  f i l t e r s  l o a d e d  u p  to  p e r h a p s  1 5 ,0 0 0  lb .  B .O .D . 
p e r  a c r e  f o o t  p e r  d a y ,  w i t h  s e c o n d  s t a g e  f i l t e r s  o f  s u f f ic i e n t  s i z e  to  p r o 
v id e  th e  r e q u i r e d  o v e r a l l  r e d u c t i o n s  i n  B .O .D .

O p e r a t i n g  r e c o r d s  o n  w h ic h  F i g .  2 i s  b a s e d  a r e  g i v e n  i n  A p p e n d i x  B .

T y p ic a l  C o sts  o f  H ig h  R a t e  T r e a t m e n t

T h e  f o r e g o i n g  s e c t i o n s  g iv e  a  b r o a d  p i c t u r e  o f  h i g h  r a t e  b io l o g ic a l  
s e w a g e  t r e a t m e n t  p r o c e s s e s .  T h e  o u t l i n e  c a n  b e  e x t e n d e d  w i t h  s o m e  
c o n s i s te n c y  to  c o m p u t a t i o n s  o f  t y p i c a l  c o s t s .  T h e  c o s t s  o f  c e r t a i n  p a r t s  
o f  h ig h  r a t e  b io l o g ic a l  s e w a g e  t r e a t m e n t  p l a n t s  a r e  c lo s e ly  r e l a t e d  to  
th e  p e r m is s ib l e  a p p l i e d  l o a d ,  w h ic h  i s  i n  t u r n  a  f u n c t i o n  o f  t h e  d e g r e e  
o f  t r e a t m e n t  o r  p e r  c e n t  r e m o v a l  t o  b e  a c c o m p l i s h e d .  T h e s e  p a r t s  a r e  
th e  s e d i m e n t a t i o n  t a n k ,  t h e  f i l t e r s  o r  a e r a t i o n  t a n k ,  t h e  b lo w e r  b u i l d 
in g s  a r id  t h e  r e t u r n  s l u d g e  o r  r e c i r c u l a t i n g  p u m p i n g  e q u ip m e n t .  
S lu d g e  d i s p o s a l  s t r u c t u r e s  m a y  a l s o  b e  s o m e w h a t  d i f f e r e n t  f o r  v a r y 
in g  lo a d s  a n d  f o r  d i f f e r e n t  m e t h o d s  o f  s e w a g e  t r e a t m e n t ,  d e p e n d i n g  ori 
th e  c h a r a c t e r i s t i c s  o f  t h e  s l u d g e ,  c h ie f ly  i t s  d e n s i t y .

T h e  s e l e c t i o n  o f  a  s e w a g e  t r e a t m e n t  m e t h o d  f o r  a  g i v e n  d e g r e e  o f  
t r e a t m e n t  a n d  s e t  o f  l o c a l  c o n d i t i o n s  w i l l  a l s o  d e p e n d  o n  a  n u m b e r  o f  
f a c t o r s  o t h e r  t h a n  t h e  c o n s t r u c t i o n  c o s t ,  m a n y  o f  w h ic h  i t  i s  p o s s i b l e  to  
e v a lu a te  i n  t e r m s  e i t h e r  o f  f i r s t  c o s t  o r  o f  o p e r a t i n g  c o s t s .  T h e  v a r i 
o u s  i t e m s  e n t e r i n g  i n t o  s u c h  a  c o m p a r i s o n  a r e  b r i e f ly  a s  f o l l o w s :

A r e a  o f  s i t e
O p e r a t i n g  c o s t
Uniformity of performance
L i f e  o f  s t r u c t u r e s  a n d  e q u i p m e n t
D if f ic u l t ie s  i n  m a i n t e n a n c e  a n d  r e p a i r
Simplicity of operating control
Head required for operation
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A  n u m b e r  o f  o t h e r  c o n s i d e r a t i o n s ,  m o r e o v e r ,  m i g h t  r e s u l t  i n  d e p a r 
t u r e s  f r o m  t h e  t y p i c a l  c o m p u t a t i o n .  T h e s e  a r e  d e p e n d e n t  t o  s o m e  e x 
t e n t  o n  l o c a l  c o n d i t i o n s  a n d  l a r g e l y  o n  s o m e  u n c e r t a i n t i e s  a r i s i n g  f r o m  
t h e  i n t e r p r e t a t i o n  a n d  t h e  i n c o m p l e t e n e s s  o f  t h e  a v a i l a b l e  d a t a .  I t  i s  
d e s i r a b l e ,  t h e r e f o r e ,  t o  l i s t  s o m e  o f  t h e  m o r e  i m p o r t a n t  o f  s u c h  c o n 
s i d e r a t i o n s  w i t h  b r i e f  c o m m e n t s :
l m

(a) The lo ad ings  and p e r cent rem ova ls  f ro m  w h ich  the s tu d y  is  developed do not 
a llo w  f o r  the  possib le  e ffect o f  a n y  d ifferences in  the  dep ths o f  t r ic k l in g  filte rs , the 
s tre n g th  o f  the  a p p lie d  sewage, o r  its  te m p e ra tu re , o r  the  effect o f  su p e rn a ta n t liq u o r 
fro m  sludge tanks. Some experience has been in te rp re te d  to  in d ica te  th a t the  loads and 
the percentages o f  rem ova l are affected b y  these fa c to rs  b u t the d a ta  are n o t su ffic ien tly  
com ple te  to  p e rm it  a close a p p ra is a l. P erhaps some coefficients o r  series o f  load-rem oval 
curves w i l l  be fo u n d  to  a p p ly . I  have the fe e lin g , how ever, th a t the  d ifferences caused 
b y  such fa c to rs  as the  fo re g o in g  m ay n o t be fo u n d  to  have su ffic ien t m agn itude , fo r  the 
b io lo g ica l tre a tm e n t and the f in a l sed im e n ta tion  to ge the r, to  re s u lt in  g re a t m odifications.

( b ) C e rta in  fa c to rs  re la t in g  to  the  e ffic iency m ay have a be a rin g . F o r  t r ic k lin g  
filte rs  the dosing ra te , the  effic iency o f  d is tr ib u t io n  and  the v e n tila t io n  o f  the  f i l te r  w ill 
a ffect the  rem ova l u n d e r a g ive n  lo a d ; and f o r  an a e ra tio n  ta n k  the  e ffic iency o f  a ir  d is
t r ib u t io n  is  im p o r ta n t,  as b ro u g h t o u t b y  K e ss le r and N o rg a a rd  in  connection  w ith  the 
H a y s  p la n ts . D iffe rences in  the effectiveness o f  p re lim in a ry  se d im en ta tion  should not 

be overlooked.
(c )  I t  is  a p p a re n t th a t d ifferences in  several item s w i l l  a ffec t the  re la tiv e  fin a l costs, 

in c lu d in g  o p e ra tin g  head, la n d  areas, q u a n tity  and cha rac te r o f  sludge to  be disposed o f, 
and re la tiv e  costs o f  c o n s tru c tio n  th ro u g h o u t the  c o u n try  and  u n d e r v a ry in g  com petitive  
co n d itio n s . The degree o f  tre a tm e n t to  be accom plished also has a b e a rin g  on the  re la 
tiv e  cost.

C o m p u t a t i o n s  u n d e r  s e v e r a l  a s s u m e d  c o n d i t i o n s  a n d  u n i t  c o s t s ,  
i n d i c a t e ,  i n  g e n e r a l ,  t h a t  t h e  c o n t a c t  a e r a t i o n  t y p e  o f  t r e a t m e n t  p l a n t  
i s  t h e  m o r e  e x p e n s i v e .  T h i s  a p p e a r s  t o  r e s u l t  m a i n l y  f r o m  t h e  i n t e r 
m e d i a t e  s e d i m e n t a t i o n  t a n k ,  t h e  l a r g e r  q u a n t i t y  o f  a i r ,  a n d  t h e  c o s t  o f  
c o n t a c t  p l a t e s .  T h i s  i s  i n  a c c o r d  w i t h  t h e  c o m m e n t  b y  K e s s l e r  a n d  
N o r g a a r d  q u o t e d  o n  p a g e  1 1 .

S u m m a r y  S t a t e m e n t

T h e  s u b j e c t  o f  h i g h  r a t e  b i o l o g i c a l  s e w a g e  t r e a t m e n t  i s  e x t e n s iv e  
a n d  i t  h a s  n o t  b e e n  p o s s i b l e  i n  a  p a p e r  o f  t h i s  k i n d  t o  d o  m o r e  t h a n  
s k e t c h  t h e  o u t l i n e s  o f  t h e  p r o b l e m  a s  v i e w e d  b y  t h e  w r i t e r  a n d  to  i n d i 
c a t e  t h e  d i r e c t i o n  i n  w h ic h  f u r t h e r  e f f o r t  s h o u l d  b e  m a d e .  A  s c r u t i n y  
a n d  a p p r a i s a l  o f  p r e s e n t l y  a v a i l a b l e  i n f o r m a t i o n  s h o w s  t h a t  u s e f u l  d e 
g r e e s  o f  s e w a g e  t r e a t m e n t  c a n  b e  a c c o m p l i s h e d  b y  h i g h  r a t e  b i o l o g i 
c a l  p r o c e s s e s .  C e r t a i n  a c c o m p l i s h m e n t s  s u p p o r t  t h i s  s t a t e m e n t .  T h e  
o v e r a l l  e f f ic ie n c y  a s  r e p o r t e d  d e p e n d s  s o m e w h a t  u p o n  t h e  l a b o r a t o r y  
d a t a  a n d  i t s  i n t e r p r e t a t i o n .  T h e  l a r g e  s c a l e  o p e r a t i o n  o f  t h e  a e r a t i o n  
p r o c e s s  a t  t h e  B o w e r y  B a y  p l a n t  o f  N e w  Y o r k  C i t y  a n d  t h e  N o r t h  S id e  
p l a n t  o f  t h e  S a n i t a r y  D i s t r i c t  o f  C h ic a g o  w i t h  r e l a t i v e l y  lo w  q u a n t i t i e s  
o f  a i r  a r e  n o t e w o r t h y .  T r i c k l i n g  f i l t e r s  u n d e r  v e r y  h i g h  l o a d s  a t  
A u s t i n ,  M i n n e s o t a ,  a n d  S p r i n g f i e l d ,  M i s s o u r i ,  e a c h  o f  t h e  r o u g h i n g  
f i l t e r  t y p e ,  h a v e  b e e n  s u c c e s s f u l  i n  o p e r a t i o n  o v e r  a  t e r m  o f  y e a r s .  A  
n u m b e r  o f  t r i c k l i n g  f i l t e r  p l a n t s  p r o v i d i n g  r e c i r c u l a t i o n ,  w i t h  o n e  o r  
w i t h  tw o  s t a g e s ,  a n d  o f  v a r i o u s  f i l t e r  d e p t h s  h a v e  g i v e n  s a t i s f a c t o r y  r e 
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s u i t s  i n  o p e r a t i o n .  P l a n t s  o f  t h e  c o n t a c t  a e r a t i o n  t y p e  h a v e  g iv e n  
s a t i s f a c t o r y  e f f lu e n t s  w i t h  f a i r l y  d i l u t e  a n d  r e l a t i v e l y  f r e s h  s e w a g ’e s  a n d  
w h e i  e  t h e  l o a d  i s  n o t  to o  h i g h  b u t  u n d e r  s u c h  c o n d i t i o n s  i t  s e e m s  l i k e ly  
t h a t  t h e  r e s u l t s  w i l l  b e  a c c o m p l i s h e d  a t  a  f a i r l y  h i g h  c o s t  a n d  t h a t  t h e  
n e c e s s a r y  d e g r e e  o f  t r e a t m e n t  c a n  b e  a c c o m p l i s h e d  m o r e  e c o n o m ic a l ly  
b y  o t h e r  m e t h o d s  o f  h i g h  r a t e  b io l o g i c a l  s e w a g e  t r e a t m e n t .

A p p e n d i x  A . — High Rate Biological Sewage Treatment

D ata  on Rem oval of B .O .D . by  Aeration a t H igh Rates

P la c e P e r i o d
C o v e r e d

B .O .D .  
P . P . M .  

A e r a .  T a n k  
I n f lu e n t

A ir  
C u .  F t . / G a l .

L b .  B .O .D . /  
1 0 0 0  C u .  F t .  

A e r a t i o n  
T a n k / D a y

P e r  C e n t  
R e m o v a l  o f  
B .O .D .  b y  

A e r a t i o n  a n d  
F in a l  T a n k s

Arm y C am p............................... 1 mo. 92 1.22 87.0 77
1 mo. 83 1.26 79.0 81
1 mo. 67 1.33 60.5 80
1 mo. 78 1.34 70.0 87
1 mo. 58 1.25 55.7 84
1 mo. 52 1.34 46.4 85

New Y ork— Bowery B a y . . .. 1 mo. 95 0.50 38.5 82
1 mo. 73 0.58 26.0 82
1 mo. 83 0.50 34.6 75
1 mo. 131 0.49 57.4 87
1 mo. 106 0.54 43.7 91
1 mo. 123 0.64 52.7 94
1 mo. 132 0.72 51.7 89
1 mo. 116 0.73 48.3 86
1 mo. 118 0.58 50.8 87
1 mo. 129 0.58 56.5 78
1 mo. 112 0.61 51.8 85

Chicago— No. Side P lant
Battery “ B ” ........................ 1 mo. 94 0.29 41.7 87

1 mo. 115 0.36 45.0 90
1 mo. 119 0.39 50.5 90
1 mo. 102 0.30 51.6 92
1 mo. 103 0.34 49.4 92
1 mo. 97 0.38 41.0 91
1 mo. 98 0.38 37.8 93

'  1 mo. 83 0.38 36.0 92
1 mo. 96 0.37 39.6 91
1 mo. 103 0.33 43.1 93
I  mo. 125 0.34 47.4 92
1 mo. 145 0.36 41.1 91

Army Cam p................. 1 mo. 230 1.70 153.0 58
1 mo. 258 1.81 164.0 64
1 mo. 279 1.67 129.0 56
1 mo. 273 2.96 106.0 49
1 mo. 311 2.71 132.0 72
1 mo. 307 2.86 124.0 83
1 mo. 396 2.84 159.0 74
1 mo. 478 3.08 176.0 76

18 days 219 5.52 45.8 85
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P la c e
P e r i o d

C o v e r e d

B .O .D .  
P . P . M .  

A e r a .  T a n k  
I n f l u e n t

A i r  
C u .  F t . / G a l .

L b .  B . O . D . /  
1 0 0 0  C u .  F t .  

A e r a t i o n  
T a n k / D a y

P e r  C e n t  
R e m o v a l  o f  
B .O .D .  b y  

A e r a t i o n  a n d  
F in a l  T a n k s

Chicago— Calum et P lan t
Experim enta l U n i t .............. 1 mo. 79 126.8 52

1 mo. 79 118.8 72
1 mo. 89 135.0 74
1 mo. 71 .58 108.8 65
1 mo. 78 .47 123.5 59
1 mo. 8 8 .34 144.0 59
1 mo. 76 .31 122.5 53
1 mo. 94 .30 152.2 63
1 mo. 93 .29 150.0 58
1 mo. 84 .30 135.0 56
1 mo. 71 .30 117.3 69

Chicago— W est Side P lan t
Experim enta l U n i t .............. 1 mo. 80 .45 46.4 82

1 mo. 73 .15 48.8 82

1 mo. 56 .15 38.0 82

1 mo. 51 .18 45.2 85
1 mo. 46 .20 42.0 76
1 mo. 33 .17 30.0 74

1 mo. 36 .17 31.4 71
1 mo. 38 .23 37.0 68

1 mo. 31 .26 27.3 67
17 days 46 .23 45.0 74
20 days 44 .19 26.5 85

7 days 94 .42 38.3 95
7 days 114 .38 58.0 95

10 days 119 .38 74.6 93

1 mo. 112 .33 75.5 86

N ew  Y o rk — W ards Is land
P ilo t P la n t............................. 68 days 117 251.0 50

66 days 128 131.0 72

43 days 117 85.0 80

83 days 120 61.6 85

21 days 109 29.5 86
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A p p e n d i x  B .—High Rate Biological Sewage Treatment

D a ta  on Rem oval o f B .O .D . by  H ig h  R ate T ric k lin g  F ilte rs

P l a n t P e r io d
C o v e r e d

R e c i r c .
R a t i o

D o s in g  R a t e  
m .g .a .d .

B .O .D .  
A p p l ie d  

t o  F i l t e r s  
L b .  p e r  a c .  
f t .  p e r  d a y

P e r  C e n t  
R e m o v a l  o f 
B .O .D .  b y  
F i l t e r s  a n d  

F i n a l  T a n k s

Austin, M in n ............................. 1 mo. 0.0 18.4 8,700 56
1 mo. 0.0 18.9 7,750 54
1 mo. 0.0 18.6 9,850 51
1 mo. 0.0 19.6 9,650 46
1 mo. 0.0 18.9 14,600 38
1 mo. 0.0 19.0 13,100 36
1 mo. 0.0 19.4 13,800 34
1 mo. 0.0 19.8 14,600 33
1 mo. 0.0 19.8 10,200 36
1 mo. 0.0 18.3 9,700 47
1 mo. 0.0 18.3 10,500 33
1 mo. 0.0 21.1 10,000 38
1 mo. 0.0 20.4 11,000 44
1 mo. 0.0 21.5 12,800 44
1 mo. 0.0 21.3 12,200 31
1 mo. 0.0 20.4 12,100 42
1 mo. 0.0 21.8 13,100 40
1 mo. 0.0 21.9 16,400 33
1 mo. 0.0 20.5 14,800 27
1 mo. 0.0 20.1 19,200 25
1 mo. 0.0 18.2 14,100 30
1 mo. 0.0 19.7 13,500 28
1 mo. 0.0 20.3 13,100 38
1 mo. 0.0 21.3 14,400 38
1 mo. 0.0 22.0 16,900 30
1 mo. 0.0 2 1 . 6 15,600 24
1 mo. 0.0 20.4 11,600 42
1 mo. 0.0 19.7 12,600 39
1 mo. 0.0 19.7 14,400 31
1 mo. 0.0 19.4 17,100 30
1 mo. 0.0 20.1 22,600 25
1 mo. 0.0 19.3 11,500 32
1 mo. 0.0 20.6 12,500 32
1 mo. 0.0 20.7 8,700 23
1 mo. 0.0 21.9 10,100 42
1 mo. 0.0 21.7 14,700 34
1 mo. 0.0 22.1 13,900 39
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P l a n t P e r i o d
C o v e r e d

R e c i r c .
R a t i o

D o s i n g  R a t e  
m .g . a .d .

B .O .D .  
A p p l i e d  

t o  F i l t e r s  
L b .  p e r  a c .  
f t .  p e r  d a y

P e r  C e n t  
R e m o v a l  o f  
B .O .D .  b y  
F i l t e r s  a n d  

F i n a l  T a n k s

Springfie ld, M o .......................... 1 mo. 0.0 22.9 15,200 44
1 mo. 0.0 20.4 10,400 33
1 mo. 0.0 20.0 7,900 13
1 mo. 0.0 21.6 5,550 52
1 mo. 0.0 21.0 6,200 37

A rm y  Cam p— (F irs t S tage).. 1 mo. 1.1 34.5 15,600 37
22 days 1.2 35.6 17,800 22

1 mo. 1.2 34.5 18,800 39
1 mo. 1.2 38.5 22,300 22

1 mo. 1.1 37.0 21,400 23
1 mo. 1.0 39.0 24,300 3
1 mo. 1.1 36.2 20,000 25
1 mo. 1.0 35.4 17,200 41

7 days 1.2 37.0 20,600 40
7 days 1.7 50.8 20,600 56
7 days 2.6 29.3 14,700 53

23 days 1.3 35.5 30,700 16
1 mo. 1.7 25.7 12,600 46

(Second S tage)...................... 1 mo. 1.1 34.5 6,800 38

22 days 1.2 35.6 10,000 30
1 mo. 0.9 30.3 8,900 55
1 mo. 1.2 38.5 13,000 33

1 mo. 1.0 35.4 11,800 33

1 mo. 1.0 37.5 15,900 45
1 mo. 1.2 37.2 10,900 34

1 mo. 0.8 32.1 8,400 12

7 days 1.0 34.6 9,400 30
23 days 1.3 36.5 22,300 32

South. St. Paul— Backwash
F ilte rs ................ 1 mo. 0.0 6.6 7,200 72

1 mo. 0.0 6.6 7,400 69

1 mo. 0.0 7.4 6,500 49

1 mo. 0.0 7.3 7,300 60

1 mo. 0.0 6.9 5,000 61

1 mo. 0.0 7.0 5,700 52

1 mo. 0.0 6.5 6,700 58

1 mo. 0.0 6.7 6,800 64

1 mo. 0.0 6.4 7,900 62

1 mo. 0.0 6.2 5,900 66

1 mo. 0.0 5.5 5,000 68

1 mo. 0.0 6.0 4,200 57

A rm y  C a m p ............................... 1 mo. 0.6 14.4 2,280 58

1 mo. 0.6 15.3 3,570 61

1 mo. 1.3 19.4 4,620 47
21 days 1.4 12.9 2,580 67
15 days 1.8 16.2 2,620 62
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A p p e n d i x  B .—High Rate Biological Sewage Treatment—Continued

D ata 1 ublished by  Board of State H ealth  Commissioners Upper M ississippi B iver 
Basin Sanitation Agreement

P l a n t P e r io d
C o v e r e d

R e c i r e .
R a t i o

D o s in g  R a t e  
m .g .a .d .

B .O .D .  
A p p l i e d  

t o  F i l t e r s  
L b .  p e r  a c .  
f t .  p e r  d a y

P e r  C e n t  
R e m o v a l  o f  
B .O .D .  b y  
F i l t e r s  a n d  

F in a l  T a n k s

Glenwood C ity , W is................ 24 hrs. 2.41 14.4 2,920 49.7
24 hrs. 1.59 14.3 2,870 51.2
24 hrs. 1.85 14.2 2,820 55.1
24 hrs. 2.33 15.9 1,860 62.3
24 hrs. 3.55 15.9 2,540 70.4
24 hrs. 2.85 16.0 2,130 64.3
24 hrs. 2.32 13.2 2,230 64.1
24 hrs. 2.24 13.0 2,080 63.0
24 hrs. 1.67 12.7 1,840 61.5
24 hrs. 1.49 10.5 1,880 50.3
24 hrs. 1.85 10.6 1,670 54.5
24 hrs. 1.55 10.6 1,610 45.7
24 hrs. 0.0 4.0 1,260 54.9
24 hrs. 0.0 4.0 1,260 54.8
24 hrs. 0.0 4.2 1,200 58.2

River Falls, W is........................ 24 hrs. 0.0 18.2 4,660 71.5
24 hrs. 0.0 17.0 4,880 73.9
24 hrs. 0.0 16.8 4,580 75.3

Owatonna, M in n ...................... 24 hrs. 0.77 16.9 2,280 82.3
24 hrs. 0.85 17.5 1,480 64.8
24 hrs. 0.91 15.9 2,890 77.1
24 hrs. 0.66 21.0 26,200 20.4
24 hrs. 0.81 17.3 6,190 57.0
24 hrs. 0.66 19.3 8,320 56.1
24 hrs. 0.67 18.2 3,200 65.5
24 hrs. 0.60 18.7 3,260 65.3
24 hrs. 0.50 20.7 3,500 47.8
24 hrs. 0.0 6.8 1,640 77.4
24 hrs. 0.0 6.8 1,530 81.1
24 hrs. 0.0 6.6 1,190 73.0
24 hrs. 0.0 18.8 6,190 52.3
24 hrs. 0.0 18.5 3,760 57.9
24 hrs. 0.0 18.2 3,500 66.7
24 hrs. 0.0 7.2 2,050 56.4
24 hrs. 0.0 7.2 1,890 66.8
24 hrs. 0.0 7.0 1,470 55.2
24 hrs. 0.0 15.9 6,140 40.8
24 hrs. 0.0 15.3 3,620 47.9
24 hrs. 0.0 15.0 3,350 57.4

Lakefield, M in n ................. 24 hrs. 0.29 6.8 2,610 78.8
24 hrs. 0.31 7.1 1,970 77.3
24 hrs. 0.18 7.5 2,440 75.1

Austin, M in n ........... 24 hrs. 0.0 21.0 11,250 46.2

• 24 hrs. 0.0 21.7 11,900 43.5
24 hrs. 0.0 21.5 12,500 40.8
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A p p e n d i x  B .—High Rate Biological Sewage Treatment—Continued

P l a n t P e r i o d
C o v e r e d

R e c i r c .
R a t i o

D o s i n g  R a t e  
m .g . a .d .

B .O .D .  
A p p l i e d  

t o  F i l t e r s  
L b .  p e r  a c .  
f t .  p e r  d a y

P e r  C e n t  
R e m o v a l  o f  
B .O .D .  b y  
F i l t e r s  a n d  

F i n a l  T a n k s

Lake M ills , Io w a ...................... 24 hrs. 0.21 14.2 1,460 60.5
0.18 12.2 1,300 52.2
0.12 11.8 1,610 77.2

W ebster C ity , Io w a ................. 24 hrs. 0.83 17.3 3,490 48.4
24 hrs. 0.05 20.4 2,680 62.7
24 hrs. 1.08 15.2 2,000 58.5
24 hrs. 1.53 16.8 1,340 79.2
24 hrs. 1.38 16.8 2,140 57.0
24 hrs. 0.74 18.6 1,290 51.7
24 hrs. 0.0 10.3 580 54.9
24 hrs. 0.92 16.5 620 38.2
24 hrs. 1.08 15.2 2,000 45.0
24 hrs. 1.53 16.8 1,340 52.8
24 hrs. 1.38 16.8 2,140 68.4
24 hrs. 0.74 18.6 1,290 50.0

24 hrs. 0.0 10.3 580 47.1

24 hrs. 0.92 16.5 620 55.9

Carlyle, 111.................................. 24 hrs. 0.24 29.1 5,700 60.8

24 hrs. 0.15 23.7 6,180 58.6

24 hrs. 0.41 29.9 6.750 57.2

Paris, 111....................................... 24 hrs. 0.21 15.1 510 44.0
24 hrs. 0.28 15.1 1,290 62.6

24 hrs. 0.31 15.1 990 51.0

Discussion *

B y  R .  M . D i x o n

Captain, Corps of Engineers, Dallas, Texas

I n  e x a m i n i n g  t h e  s u b j e c t  o f  s e w a g e  t r e a t m e n t  f r o m  t h e  A r m y ’s 
p o i n t  o f  v ie w ,  w e  c o l l i d e  w i t l i  s o m e  v e r y  p r a c t i c a l  c o n s i d e r a t i o n s  t h a t  
s h o u l d  d e t e r m i n e  t h e  s e l e c t i o n  o f  a  t r e a t m e n t  p r o c e s s :

1. N e c e s s i t y  a n d  d e g r e e  o f  t r e a t m e n t  r e q u i r e d ,  b a s e d  o n  t h e  p l a n t  
l o c a t i o n  a n d  r e q u i r e m e n t s  o f  t h e  r e c e i v i n g  w a t e r c o u r s e  o r  d r a i n a g e  
c o u r s e .

2 . D u r a t i o n  f o r  w h ic h  t h e  t r e a t m e n t  w o r k s  w i l l  h e  n e e d e d .
3 . C o n s t r u c t i o n  m a t e r i a l s  a v a i l a b l e .
4 . M a n p o w e r  a v a i l a b l e  f o r  o p e r a t i o n .
5 . O p e r a t i n g  c o s t s  v s .  f i r s t  c o s t s .
6 . O t h e r  c o n s i d e r a t i o n s ,  n o t  t h e  l e a s t  o f  w h ic h  i s  t h e  a c t u a l  a r r a n g e 

m e n t  o f  t h e  f a c i l i t i e s  t o  b e  s e r v e d  a n d  t h e  u s e  t h a t  w i l l  h e  m a d e  o f  t h o s e  
f a c i l i t i e s .  T h i s  i s  i m p o r t a n t  b e c a u s e  t h e  r a t e  a t  w h ic h  t h e  w a s t e  a r -

* Presented a t F o u rth  A nnua l Convention o f the Federation  o f Sewage W orks Associa
tions, Chicago, Oct. 21, 1943.
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r iv e s  a t  a  t r e a t m e n t  p l a n t  h a s  a  d e c i d e d  e f f e c t  o n  t h e  s u c c e s s  o f  t h e  
h ig h  r a t e  p l a n t .

A  p l a n t  m i g h t  t a k e  a  p e a k  f lo w  o f  5 0  p e r  c e n t  a b o v e  a v e r a g e  f lo w  f o r  
s e v e r a l  h o u r s  a n d  d o  a  s a t i s f a c t o r y  j o b ,  b u t  w h e n  t h a t  l o a d  i n c r e a s e s  
f r o m  a  m i n im u m  o f  2 0  p e r  c e n t  o f  t h e  a v e r a g e  f lo w  to  2 5 0  p e r  c e n t  o f  
th e  a v e r a g e  f lo w  i n  a  p e r i o d  o f  1 5  m i n u t e s ,  t h e  e f f e c t s  w i l l  b e  f e l t .  A l l  
p l a n t s  a t  A r m y  p o s t s  d o  n o t  s o  o p e r a t e  b u t  a  l a r g e  n u m b e r  o f  t h e m  d o . 
H o u s in g  i s  g e n e r a l l y  c o n c e n t r a t e d  a n d  t r a i n i n g  r o u t i n e s  m a k e  f o r  
s i m u l t a n e o u s  u s e  o f  w a s t e  c o l l e c t i o n  f a c i l i t i e s  b y  t h e  g r e a t e s t  n u m b e r  
o f  m e n . O n e  t o  t e n  t o  o n e  to  f i f t e e n  f lo w  r a t i o s ,  f r o m  m i n im u m  to  
m a x im u m , a r e  n o t  u n c o m m o n  a n d  t h e  p e a k  o r g a n i c  l o a d  a r r i v e s  w i th  
th e  h e a v y  f lo w . A  h i g h  r a t e  t r e a t m e n t  w o r k s  d e s i g n e d  t o  t r e a t  a n  
a v e r a g e  f lo w  w i t h  w h a t  w o u ld  h e  r e g a r d e d  a s  a  n o r m a l  p e a k  w i l l  n o t  
s a t i s f a c t o r i l y  h a n d l e  s u c h  h e a v y  p e a k  l o a d i n g s .  A  h y d r a u l i c  s t u d y  o f  
th e  c a m p  a n d  a  k n o w le d g e  o f  t h e  t r a i n i n g  r o u t i n e  t o  b e  e m p l o y e d  w o u ld  
b e  h e lp f u l  a s  a  p a r t  o f  t h e  b a s i s  f o r  t h e  d e s i g n .  I n  t h e  d e s i g n  t h e  d e 
g r e e  o f  t r e a t m e n t  p r o v i d e d  s h o u l d  h a v e  t a k e n  i n t o  a c c o u n t  t h e  c o n d i 
t io n s  to  b e  m e t  in  t h e  r e c e i v i n g  w a t e r c o u r s e  a n d  n o t  h a v e  b e e n  b a s e d  
e n t i r e l y  u p o n  a  p e r  c e n t  B .O .D . r e d u c t i o n .  W e  h a v e  a  l o t  o f  c a m p s  in  
th e  S o u th w e s t ,  b u t  v e r y  f e w  o f  t h e m  a r e  l o c a t e d  o n  l a r g e  w a t e r c o u r s e s .  
T h is  m e a n s  t h a t  w e  h a v e  t o  h a v e  p o s i t i v e  t r e a t m e n t  o r ,  i n  l i e u  o f  t h a t ,  
r e d u c t io n  a f t e r  r e m o v a l .  I n  m a n y  i n s t a n c e s ,  t h e  w a s t e  i s  r e l a t i v e l y  
s t r o n g ,  f o r  w a t e r  i s  n o t  a  s u r p l u s  c o m m o d i t y  a t  s o m e  o f  t h e  p o s t s  a n d  
w a t e r  c o n s e r v a t i o n  i s  a  v e r y  i m p o r t a n t  m a t t e r .  I n  t h e  i n s t a n c e  o f  t h e  
H a y s  p l a n t  d i s c u s s e d  i n  t h e  f o r e g o i n g  p a p e r ,  a n  e x c e s s iv e  u s e  o f  w a t e r  
h a s  b e e n  p e r m i t t e d  i n  o r d e r  t o  g a t h e r  d a t a  o n  t r e a t i n g  a  d i l u t e  s e w a g e  
b y  th e  H a y s  p r o c e s s .

A t  t h i s  p o i n t ,  a t t e n t i o n  i s  i n v i t e d  t o  p e r  c e n t  r e d u c t i o n  a s  a  b a s i s  
f o r  r a t i n g  s e w a g e  t r e a t m e n t  w o r k s .  I f  t h e  w a t e r  c o n s u m p t i o n  a t  t h e  
s u b je c t  c a m p  w e r e  r e d u c e d  to  7 0  g a l l o n s  p e r  c a p i t a — t h e  a m o u n t  s e t  u p  
a s  n o r m a l  r e q u i r e m e n t s  b y  t h e  A r m y  d e s i g n  m a n u a l - — w7e w o u ld  b e  g e t 
t i n g  50  g a l l o n s  o f  s e w a g e  p e r  c a p i t a  i n s t e a d  o f  1 5 0  a n d  t h e  c o n c e n t r a 
t io n  w o u ld  h e  a b o u t  3 5 0  p .p .m .  B .O .D .  i n s t e a d  o f  1 3 5  to  1 5 0 . B a s e d  o n  
th e  s a m e  p e r  c e n t  r e d u c t i o n  a s  i s  n o w  b e i n g  o b t a i n e d ,  w e  w o u ld  w in d  
u p  w i th  a n  e f f lu e n t  o f  a r o u n d  4 0  p .p .m .  B .O .D .  a n d  a  n u i s a n c e ,  i n s t e a d  o f  
13 p .p .m . B .O .D . a n d  a  s p a r k l i n g  c l e a r  e f f lu e n t  i n  t h e  o u t f a l l  d i t c h .  Y e t  
th e  p o u n d s  o f  B .O .D . r e m o v e d  p e r  d a y  m i g h t  b e  t h e  s a m e .  P e r  c e n t  r e 
m o v a l i s  a  p h r a s e  t h a t  m i g h t  w e l l  b e  u s e d  w i t h  d i s c r e t i o n  in  i n t e r p r e t i n g  
s e w a g e  t r e a t m e n t  r e c o r d s  f o r  a c t u a l  p l a n t  p e r f o r m a n c e .  I t  m a y  s e r v e  
to  c o m p a r e  p r o c e s s e s  b u t  i t  d o e s n ’t  t e l l  t h e  w h o le  s t o r y .  O n  t h e  s a m e  
b a s is ,  th e  a m o u n t  o f  5 - d a y  B .O .D . i n  p .p .m .  a lo n e ,  t a k e n  a s  a  c r i t e r i o n ,  
is  n o t  e n o u g h ,  i f  t r e a t m e n t  i s  t o  b e  c a r r i e d  t h r o u g h  t h e  n i t r o g e n  c y c le .  
S h o r t  p e r i o d  a e r a t i o n  a n d  h i g h  r a t e  f i l t e r s  u s u a l l y  c a r r y  t r e a t m e n t  
th r o u g h  th e  c a r b o n  c y c le  h u t  f r o m  t h e r e  o n  t h e  w o r k  d o n e  i s  m o r e  
c o s t ly . I t  d o e s n ’t  o f f e r  a  s a t i s f a c t o r y  y a r d s t i c k  i n  d e t e r m i n i n g  w h e n  
a  y a r d  o f  r o c k  i s  a  y a r d  o f  r o c k .  Y e t ,  i n  t e r m s  o f  B .O .D . l o a d i n g s ,  
th e r e  s e e m s  to  b e  a n  a n a l o g y  b e t w e e n  h i g h  r a t e  a n d  s t a n d a r d  r a t e  
t r ic k l in g  f i l t e r s .  I n  m a k i n g  t h i s  c o m p a r i s o n ,  r e c i r c u l a t i o n ,  w h ic h  c a n
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b e  r e g a r d e d  a s  m u l t i p l e  f i l t r a t i o n  i n  o n e  s e n s e  o f  t h e  w o r d ,  m u s t  b e  
d i s r e g a r d e d  b e c a u s e  i t  t e n d s  t o  c lo u d  t h e  l o a d i n g  p i c t u r e .  A s  F i s c h e r  
h a s  p o i n t e d  o u t  ( W a te r  W o rks  and Sew erage, O c t o b e r  1 9 4 2 ) ,  i t  i s  
p r a c t i c a l l y  i m p o s s i b l e  t o  g e t  a n y  c o n s i s t e n t  f i g u r e  f o r  B .O .D .  l o a d i n g  i n  
t e r m s  o f  s e t t l e d  s e w a g e  f o r  b i o - f i l t e r  p l a n t s  d u e  t o  p r i m a r y  r e c i r c u l a 
t i o n  a n d  u n p r e d i c t a b l e  p e r f o r m a n c e  b y  f i l t e r s  a n d  p r i m a r y  c l a r i f i e r s  
c o n s i d e r e d  a s  a  u n i t .  B y  c o m p a r i s o n  i t  c a n  b e  s a i d  t h a t ,  b a s e d  o n  
A r m y  e x p e r i e n c e s  t h e  q u a l i t y  o f  h i g h  r a t e  p l a n t  e f f lu e n t s  i s  m o r e  v a r i 
a b l e  i n  c h a r a c t e r  t h a n  t h o s e  p r o d u c e d  b y  s t a n d a r d  f i l t e r s .

W e  n o r m a l l y  t h i n k  o f  h i g h  r a t e  f i l t e r s  a s  u n i t s  o p e r a t i n g  a b o v e  10 
m .g .a .d .  a n d  l o a d e d  a b o v e  3 ,0 0 0  lb .  p e r  a c r e  f o o t  b a s e d  o n  s e t t l e d  s e w 
a g e ,  a n d  s t a n d a r d  r a t e  f i l t e r s  a s  u n i t s  d o s e d  w i t h  s e t t l e d  s e w a g e  a t  
a r o u n d  2  t o  3  m .g .a .d .  a n d  l o a d e d  a t  6 0 0  lb .  p e r  a c r e  f o o t .  B e tw e e n  
t h e  tw o  r a t e s  t h e r e  e x i s t s  a  r a n g e  t h a t  h a s  b e e n  d e s i g n a t e d  a s  d a n 
g e r o u s  g r o u n d  w h e r e  m a n y  u n f a v o r a b l e  o p e r a t i n g  c o n d i t i o n s ,  m a i n l y  
p o n d i n g ,  s u p p o s e d l y  a r e  t o  b e  e n c o u n t e r e d .  E x p e r i e n c e  d o e s  n o t  a l 
w a y s  b e a r  t h i s  o u t .  B e c o r d s  a r e  a v a i l a b l e  a t  a n  a r m y  c a m p  l o c a t e d  in  
K e n t u c k y  w h e r e  t h e  d o s i n g  r a t e  o n  a  f i x e d  n o z z l e  i n s t a l l a t i o n  i s  a r o u n d  
8 .5  t o  9  m .g .a .d . ,  a p p r o x i m a t e l y  5 0  p e r  c e n t  o f  w h ic h  i s  r e c i r c u l a t e d  
f i l t e r  e f f lu e n t  t o  p r i m a r y  i n f l u e n t .  T h e  B .O .D .  l o a d i n g  p e r  a c r e  f t . ,  
b a s e d  o n  p r i m a r y  e f f lu e n t  h a s  v a r i e d  f r o m  1 ,5 0 0  t o  2 ,5 0 0  lb . p e r  a c r e  
f o o t .  B .O .D .  r e m o v a l s  a v e r a g e  9 0  p e r  c e n t  o v e r a l l  a n d  s a t i s f a c t o r y  
o p e r a t i o n  h a s  b e e n  r e p o r t e d .  B a w  B .O .D .  w a s  3 1 4 . A n  O k la h o m a  
a r m y  c a m p  s t a n d a r d  f i l t e r ,  f o l l o w i n g  a  h i g h  r a t e ,  i s  o p e r a t i n g  o n  a n  
a v e r a g e  B .O .D .  l o a d  t h a t  h a s  v a r i e d  f r o m  6 0 0  t o  1 ,0 0 0  lb .  p e r  a c r e  f o o t  
a n d  i s  d o s e d  a t  a  r a t e  o f  f r o m  4 .2  t o  6 .2  m .g .a .d .  T h e  B .O .D .  o f  th e  
e f f lu e n t  f r o m  t h e  f i n a l  t a n k ,  i n  p a r t s  p e r  m i l l i o n  h a s  f o r  t h e  p a s t  f iv e  
m o n t h s  b e e n  a s  f o l l o w s :  M a y ,  2 0 , J u n e ,  1 8 , J u l y ,  1 8 , A u g u s t ,  1 9 , a n d  
S e p t e m b e r ,  2 1 . P o n d i n g  h a s  n o t  o c c u r r e d .

F o r  t h e  p a s t  s i x  m o n t h s  a t  t h e  D a l l a s  m u n i c i p a l  p l a n t  t h e  l o a d i n g ,  
o n  a  b a s i s  o f  s e t t l e d  s e w a g e ,  h a s  b e e n  4  t o  5  m .g .a .d .  a n d  9 4 0  lb .  B .O .D . 
p e r  a c r e  f o o t .  T h e  a v e r a g e  p l a n t  e f f lu e n t  B .O .D .  h a s  b e e n  3 2  p .p .m . 
a n d  n o  p o n d i n g  h a s  o c c u r r e d .  F i l t e r s  a r e  7 .5  f t .  d e e p .  T h e  p l a n t  h a s  
b e e n  o p e r a t i n g  u n d e r  t h i s  l o a d i n g  s i n c e  J a n u a r y ,  1 9 4 3 . D is s o lv e d  
o x y g e n  a n d  n i t r a t e s  i n  t h e  e f f lu e n t  a v e r a g e  4  p .p .m .  T h i s  n i t r i f i c a t i o n  
i s  s t r i k i n g l y  s i m i l a r  t o  t h a t  o b t a i n e d  a t  a  T e x a s  a r m y  c a m p  a e r o f i l t e r  
p l a n t  t h a t  p r o d u c e d  2 .6  p .p .m .  n i t r a t e s  a t  a  l o a d i n g  o f  9 3 8  lb .  p e r  a c r e  
f t . ,  1 .5  p a r t s  a t  1 ,1 3 1  lb . ,  0 .5  a t  1 ,7 6 0  lb .  a n d  c e a s e d  t o  p r o d u c e  n i t r a t e s  
a t  1 ,8 2 5  lb . p e r  a c r e  f t . ,  u s i n g  7  f t .  f i l t e r s .  F l o w s  v a r i e d  f r o m  1 4  t o  18 
m .g .a .d .

T h e  a u t h o r  o p e r a t e d  t h e  D a l l a s  p l a n t  i n  1 9 4 1  u n d e r  1 ,2 0 0  lb .  p e r  
a c r e  f t .  l o a d i n g s  f o r  a b o u t  3 0  d a y s  b u t  d u e  t o  i n c r e a s e d  o d o r s  d u r i n g  
t h e  s u m m e r  m o n t h s ,  t h e  r u n  w a s  s u s p e n d e d  a n d  t h e  l o a d  d i s t r i b u t e d  to  
a d d i t i o n a l  u n i t s .  B e m o v a l s  o f  1 ,0 5 0  p o u n d s  p e r  a c r e  f t .  i n  t h e  f i l t e r  
a n d  f i n a l  t a n k  w e r e  o b t a i n e d  a n d  n o  p o n d i n g  w a s  n o t i c e d .  N i t r a t e s  in  
e f f lu e n t  a v e r a g e d  3 .5  p .p .m .  A  r e c i r c u l a t i o n  r a t i o  a v e r a g i n g  1 t o  1 
w a s  u s e d  a t  D a l l a s  s e v e r a l  m o n t h s  d u r i n g  1 9 4 1  b u t  t h e  r e c i r c u l a t i o n  
w a s  d i s c o n t i n u e d  b e c a u s e  t h e  r e s u l t s  o b t a i n e d  w e r e  n o t  a p p r e c i a b l y
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b e t t e r  t h a n  w h e n  r a w  s e t t l e d  s e w a g e  w a s  a p p l i e d  d i r e c t l y  t o  t h e  f i l t e r s ,  
w ith  o n ly  e n o u g h  t a n k  e f f lu e n t  r e t u r n e d  t o  t h e  f i l t e r s  a t  n i g h t  to  m a i n 
ta in  r o t a t i o n  a n d  k e e p  t h e  e x p o s e d  s u r f a c e  o f  t h e  r o c k  w e t .  N o  p o n d 
in g  d i f f ic u l t i e s  w e r e  e n c o u n t e r e d  w h e n  r e c i r c u l a t i o n  w a s  u s e d .  T h e  
r e c i r c u l a t i o n  t r e a t m e n t  p r o d u c e d  a  d o s i n g  r a t e  o f  a b o u t  6 m .g .a .d .  a n d  
th e r e  w a s  n o t h i n g  to  i n d i c a t e  t h a t  r e c i r c u l a t i o n  h a d  a n y  a p p r e c i a b l e  
e f fe c t i n  k e e p i n g  t h e  f i l t e r  c le a n .

T a b l e  I .—Camp A
Single Stage Bio.— Complete 
Recirc.— F ilte r  E ffluen t to  Raw

F in a l E ffluent to  F ilte r  In flue n t 
Sec. Sludge to  Raw 

1 103 F t. D iam . b y  3 F t. Deep F ilte r 
Area =  8,330 Sq. F t. =  0.1913 Acre 
Volum e =  25,000 Cu. F t. =  0.574 Acre F t.

B .O .D .  i n  R a w  S e w a g e B .O .D . i n  A p p l i e d  F i l t e r  I n f .

M o n th

L b . / A '/ D L b . / C u .  Y d .
O v e r a l l  

P e r  C e n t  
R e d u c t i o n

L b . / A '/ D L b . / C u .  Y d .
P e r  C e n t  

R e d u c t i o n  
F i l t e r  S e c .

D o s a g e  R a t e  
M .G .A .D .

R e c i r c .
R a t i o .

1943
March 7,600 4.71 81.4 7,190 4.45 48.6 27.6 1.62
April 8,250 5.11 80.4 7,870 7.88 50.3 28.3 1.42

*May 10,840 6.72 85.5 8,420 5.22 60.5 26.4 1.11
‘ June 9,700 6.01 85.8 7,050 4.37 56.3 25.6 1.24
July 5,520 3.42 91.4 3,785 2.35 60.5 26.9 2.17
Aug. 7,600 4.71 83.7 5,660 3.51 48.4 28.6 1.38
Sept. 9,890 6.12 76.2 7,950 4.93 53.5 26.0 .845

* Recirculation same as a t Camp B.
Average B .O .D .— Raw Sewage— 236 p.p.m.
Average B .O .D .— F ina l Settling  T an k  E ffluent— 44 p.p.m.

Camp B
Single Stage B io.— Complete (O riginal Design) 

Recirc.— F ina l E ffluent to  Raw
F ina l E ffluen t to  F ilte r  In flue n t 
Sec. Sludge to  Raw 

1 103 F t. D iam . b y  3 F t. Deep F ilte r 
Area =  8,330 Sq. F t. =  0.1913 Acre 
Volume =  25,000 Cu. F t. =  0.574 Acre F t.

B .O .D .  i n  R a w  S e w a g e B .O .D . i n  A p p l i e d  F i l t e r  I n f .

M o n th

L b . / A '/ D L b . / C u .  Y d .
O v e r a l l  

P e r  C e n t  
R e d u c t i o n

L b . / A '/ D L b . / C u .  Y d .
P e r  C e n t  

R e d u c t i o n  
F i l t e r  S e c .

D o s a g e  R a t e  
M .G .A .D .

R e c i r c .
R a t i o .

1943
May 4,230 2.62 92.6 5,270 3.27 68.8 27.9 4.15
June 4,670 2.89 93.1 4,850 3.01 67.1 30.2 3.92
July 3,600 2.23 87.3 4,780 2 . 9 6 50.7 29.4 4.16

Average B.O .D.— Raw Sewage— 244 p.p.m.
Average B.O .D.— F ina l Settling  T a n k  E ffluen t 29 p.p.m.
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Camp C
T w o Stage B io .— Complete
Recirc.— 1st Stage F ilte r  E fflu e n t to  Raw

F in a l E fflu e n t to  2nd Stage F ilte r  In flu e n t 
Sec. Sludge to  R aw  

2 45 F t. D iam . b y  4 F t. Deep F ilte rs
Area: Each— 1,590 Sq. F t. ;  0.0365 Acre. T o ta l— 3,182 Sq. F t. ;  0.073 Acre 
V olum e: Each— 236 Cu. Y d .; 0.1460 Acre F t.  T o ta l— 471 Cu. Y d .; 0.292 Acre F t.

B . O . D .  i n  R a w  S e w a g e
1 s t  S ta g e  

F i l t e r
B .O .D .  i n  2 n d  S t a g e  A p p l i e d  

F i l t e r  I n f . 2 n d  S ta g e  F i l t e r

M o n t h

L b . / A ' / D L b . / C u .  Y d .

P e r  C e n t  
R e d u c 

t i o n  
O v e r a l l

R e c i r c .
R a t i o . L b . / A ' / D L b . / C u .  Y d .

P e r  C e n t  
R e d u c 

t i o n  
F i l t e r  

S e c .

D o s a g e
R a t e

M .G .A .D .

R e c i r c .
R a t i o .

1943
A p r il 7,780 4.82 78.2 0.96 9,640 5.97 32.8 37.5 .9
M ay 8,510 5.28 76.4 0.89 10,570 6.54 29.1 42.4 .87
June 7,780 4.82 75.6 0.87 9,830 6.09 26.2 42.4 .85
J u ly 8,760 5.43 73.0 0.73 10,530 6.53 31.3 41.1 .53
Aug. 10,150 6.29 80.6 0.76 10,000 6.20 27.6 44.4 .64
Sept. 9,930 6.15 83.0 0.81 8,470 5.25 29.5 41.4 .76

Average B .O .D .— R aw  Sewage— 359 p.p.m.
Average B .O .D .— F in a l S e ttling  T a n k  E ffluen t— 79 p .p .m .

Camp D
Single Stage A e ro -F ilte r
Recirc.— F in a l E ffluen t to  F ilte r  In flu e n t
2 70 F t. D iam . b y  7 F t. Deep F ilte rs
Area: Each— 3,850 Sq. F t. ;  0.0884 Acre. T o ta l— 0.1768 Acre 
V olum e: Each— 0.619 Acre F t. T o ta l— 1.238 Acre F t.

M o n t h

L b . / A ' / D

B .O . D .  i n  I

L b . / C u .  Y d .

t a w  S e w a g e  

P e r  C e n t

O v e r a l l

R e d u c t i o n

P r i m a r y
S e t t l i n g

P e r  C e n t  
R e d u c t i o n  

F i l t e r —  
S e c o n d a r y  

o n  B a s i s  of 
A p p l i e d  
S e t t l e d  
B .O .D .

1942
Jan.............................................................. 4,090 2.53 71.0 36.7 54.2

Feb............................................................. 4,040 2.50 71.5 26.2 61.4

M a y ........................................................... 4,040 2.50 70.3 29.1 58.1

J u n e ........................................................... 4,780 2.96 73.8 37.0 58.4

J u ly ............................................................ 3,400 2.11 74.7 44.2 54.6

A u g ............................................................. 2,110 1.31 87.6 56.2 71.6

Sept............................................................ 2,650 1.64 80.9 57.3 55.2

O ct.............................................................. 3,110 1.93 75.2 46.6 53.6

N o v ............................................................ 4,070 2.52 75.6 41.0 58.5

D ec............................................................. 5,440 3.37 71.7 38.8 53.7

1943
Jan.............................................................. 6,570 4.08 68.0 38.2 48.3
Feb............................................................. 5,660 3.51 58.7 26.4 43.9
M a r ............................................................ 4,260 2.64 64.2 31.2 47.9
A p r............................................................. 4,660 2.89 83.7 57.0 62.1
Ju n e .................................... ...................... 3,990 2.47 81.6 51.7 61.9

Average B .O .D .— R aw  Sewage— 214 p.p.m .
Average B .O .D .— F :— 1 T a n !  E ffluen t— 57 n .D .m .
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Camp E

Tw o Stage F iltra tio n : H ig h  Rate F ilters, In term ediate Settling, 
Low  Rate F ilters.

R ecirculation: B o ttom  o f In term edia te  to  Raw
F in a l Settling T a n k  Sludge to  Raw.

P rim ary  F ilte rs— 2 85 F t. D iam . by  3 F t. Deep 
T o ta l Area— 0.25 Acre 

T o ta l Volum e— 0.75 Acre F t.
Secondary F ilte rs— 2 130 F t. D iam . by  5 F t. 6 In . Deep 

T o ta l Area— 0.61 Acre 
T o ta l Volume— 3.35 Acre F t.

P r i m a r y  F i l t e r — I n t e r m e d i a t e  S e t t l i n g S e c o n d a r y  F i l t e r — F i n a l  S e t t l i n g
I n t .
S e t .

T a n k

M o n th
B .O .D . i n  F i l t e r  I n f lu e n t

R e -
B .O .D .  i n  F i l t e r  I n f lu e n t

L b . / A '/  
D

L b . / C u .
Y d .

P e r
C e n t
R e 

d u c 
t i o n

A v e .
D o s a g e

R a t e
M .G .A .D .

c i r -
c u l a -
t i o n
R a 
t i o

L b . / A  ' /  
D

L b . / C u .
Y d .

P e r
C e n t
R e 

d u c 
t i o n

A v e .
D o s a g e

R a t e
M .G .A .D .

B .O .D .
F in a l
E ff l.

p .p .m .

B .O .D .
F in a l
E ff l.

p .p .m .

June ’42 7,460 4.63 74.1 17.0 0.53 300 0.186 46.4 4.84 22 41
Sept. ’42 8,780 5.44 59.4 17.4 0.60 527 0.327 68.9 4.85 23 74
Oct. ’42 10,400 6.44 50.0 17.4 0.76 684 0.424 71.7 4.24 30 106
Nov. ’42 9,880 6.13 40.5 16.6 0.70 820 0.508 70.3 4.23 38 128

Feb. '43 11,610 7.19 42.2 17.0 0.61 996 0.618 68.5 4.56 45 143
Mar. ’43 12,250 7.59 40.8 16.9 0.55 1100 0.682 69.5 4.70 47 154
Apr. ’43 9,350 5.79 41.6 17.7 0.53 857 0.531 74.8 5.08 28 111
May ’43 7,060 4.38 57.2 17.5 0.51 1158 0.717 67.7 5.24 20 62
June ’43 6,175 3.83 62.1 17.9 0.40 407 0.252 61.7 5.71 18 47
July ’43 7,100 4.40 47.7 20.0 0.42 634 0.393 73.1 6.23 18 67
Aug. ’43 7,815 4.85 48.9 20.0 0.43 670 0.415 73.6 6.21 19 72
Sept. ’43 8,660 5.37 64.9 19.2 0.65 453 0.281 63.1 5.22 21 57

Filters operating under these conditions are not generally recog
nized as high rate, and by the same standard of measurement, short 
period aeration activated sludge or Hays plants operating on weak 
sewages should not be classed as high rate. On a basis of B.O.D. per 
volume of aeration tank or lb. B.O.D. removed per cu. ft. of air, we find 
little difference between short-period aeration plants referred to by 
Mr. Greeley, and the standard activated sludge plants. It is indicated 
that short period aeration can be successfully applied only to weak sew
ages. Such sewages are not common in the United States, because the 
average per capita water consumption in the majority of towns is too 
low to produce wastes of such character.

Our experience with high rate filters indicates that satisfactory 
treatment, in terms of B.O.D., can be obtained if the loadings and/or 
recirculation ratios are correctly maintained, but our treatment ex
perience is not always in keeping with the claims made by the manu
facturers. A typical two-stage biofilter at Army Camp C operating 
with one-to-one recirculation ratio for each stage has obtained a re
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d u c t i o n  o f  a b o u t  7 8  p e r  c e n t  o v e r a l l ,  w i t h  l o a d i n g s  v a r y i n g  f r o m  7 ,0 0 0  
t o  1 0 ,0 0 0  lb .  p e r  a c r e  f t .  r a w  s e w a g e  b a s i s .  A  s i n g l e  s t a g e  b i o f i l t e r  a t  
A r m y  C a m p  B  o p e r a t i n g  u n d e r  a  r a w  s e w a g e  l o a d  o f  a p p r o x i m a t e l y
4 ,0 0 0  lb .  p e r  a c r e  f t . ,  a n d  w i t h  a  f i n a l - e f f l u e n t - t o - r a w  r e c i r c u l a t i o n  o f  4  
t o  1 , h a s  o b t a i n e d  r e d u c t i o n  f r o m  8 7  to  9 3  p e r  c e n t .  A t  n e a r b y  C a m p  
A ,  a  s i n g l e  s t a g e  b i o f i l t e r  w a s  o p e r a t i n g  u n d e r  a p p r o x i m a t e l y  tw ic e  
t h e  B .O .D .  r a w  s e w a g e  l o a d i n g  a s  C a m p  B  w a s  r e c e i v i n g ,  a n d  t h e  r e 
c i r c u l a t i o n  r a t i o  v a r i e d  f r o m  .8 5  to  1 .6 2 , a n d  t h e  o v e r a l l  r e m o v a l s  
v a r i e d  f r o m  7 6  to  8 5  p e r  c e n t .  L o a d i n g  a t  5 ,5 2 0  lb .  p e r  a c r e  f t .  a n d  
u s i n g  a  r e c i r c u l a t i o n  r a t i o  o f  2 .1 7 , t h e  o v e r a l l  r e m o v a l  i n c r e a s e d  t o  9 1 .4  
p e r  c e n t .  A t  C a m p  D ,  a  s i n g l e  s t a g e  a e r o f i l t e r  w i t h  a p p r o x i m a t e l y  20  
p e r  c e n t  r e t u r n  o f  f i n a l  e f f lu e n t  t o  f i l t e r  i n f l u e n t  a n d  o p e r a t i n g  u n d e r  a n

D A L L A S FT WORTH FT SI LL OWATONNA W E S T  FARGO, N. DAK.
1st 2 nd 1st 2nd 3rd

® 1043 692  693 3225 1450 5400 800 200
<3> 4.95 S.OO 5.20 185 20.5 4.80 2 40 2.40
NOTE: (7) PERCENT REMOVAL THROUGH FILTER AND SETTLING TANKS. ©  POUNDS B.O.D. PER ACRE- 

FOOT PER DAY ©  MILLION GALLONS PER ACRE PER DAY.

F ilter P e r f o r m a n c e

I .  Settled sewage to std. ra te  filte r. I I .  Settled sewage to  std. ra te  filte r. I I I .  Settled 
roughing f ilte r  effluent to  std. ra te  filte r. IV .  Settled sewage to h igh  rate  filte r. V . Settled 
h igh  ra te  f ilte r  effluent to  h igh rate  filte r. V I .  Settled sewage to  h igh  rate  filte r. V I I .  Set
tled  h igh  rate  f ilte r  effluent to  h igh  rate  f ilte r— 2 stage. V I I I .  Settled 2nd stage filte r efflu
ent to  h igh  rate filte r.

a v e r a g e  B .O .D .  l o a d i n g  o f  4 ,0 0 0  lb .  p e r  a c r e  f t .  h a d  o v e r a l l  B .O .D .  r e 
m o v a l s  v a r y i n g  f r o m  5 8 .7  p e r  c e n t  (5 ,6 6 0  lb .  B .O .D .  p e r  a c r e  f t . )  t o  87 .6  
p e r  c e n t  (2 ,1 1 0  lb .  B .O .D .  p e r  a c r e  f t . )  w i t h  t h e  a v e r a g e  a t  7 8  p e r  c e n t .  
M e t h y l e n e  b l u e  s t a b i l i t i e s  o f  h i g h  r a t e  a r m y  c a m p  p l a n t  u n c h l o r i n a t e d  
e f f lu e n t s  a r e  s e l d o m  o v e r  2 0  p e r  c e n t  a n d  a r e  o f t e n  l o w e r .  D is s o lv e d  
o x y g e n  i n  t h e s e  h i g h  r a t e  e f f lu e n t s  i s  u s u a l l y  lo w  a n d  n i t r i f i c a t i o n  d o e s  
n o t  g e n e r a l l y  o c c u r .

I f  w e  s t u d y  t h e  l o a d i n g s  f o r  h i g h  r a t e  f i l t e r s  a n d  s t a n d a r d  r a t e  f i l t e r s  
t h e  d i f f e r e n c e  i s  n o t  a s  g r e a t  a s  w h a t  f i r s t  m e e t s  t h e  e y e .  A t  W e s t  
F a r g o ,  N . D .,  w e  f i n d  tw o  s t a n d a r d  u n i t s  o p e r a t i n g  i n  s e r i e s  o n  a  h ig h  
r a t e  e f f lu e n t .  F r o m  t h e  C h a r t  w e  n o t e  t h a t  t h e  B .O .D .  r e m a i n i n g  
f r o m  t h e  r o u g h i n g  f i l t e r  m a y  b e  m o r e  d i f f ic u l t  t o  r e m o v e  t h a n  t h a t  w h ic h
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h a s  b e e n  t a k e n  o u t  b y  t h e  h i g h  r a t e  u n i t .  T h e  s t a n d a r d  f i l t e r  f o l l o w i n g  
th e  f i r s t  s t a n d a r d  f i l t e r  a p p a r e n t l y  h a s  s t i l l  a  h a r d e r  j o b  to  p e r f o r m  i n  
p e r  c e n t  r e m o v a l .  A  s i m i l a r  c o n d i t i o n  i s  s h o w n  o n  t h e  c h a r t  f o r  C a m p  
E  w h e r e  a  s t a n d a r d  f i l t e r  f o l l o w s  a  h i g h  r a t e  u n i t .  T h e  d i f f e r e n c e  i n  
p e r c e n t a g e  r e d u c t i o n s  b e t w e e n  s t a n d a r d  r a t e  f i l t e r s  o p e r a t i n g  o n  s e t 
t le d  s e w a g e  a n d  t h e  s t a n d a r d  r a t e  f i l t e r s  o p e r a t i n g  o n  r o u g h i n g  f i l t e r  
o r  s t a n d a r d  f i l t e r  e f f lu e n t s  i s  q u i t e  e v id e n t .

I n  t e r m s  o f  B .O .D .  a lo n e ,  a  y a r d  o f  r o c k  i s  a p p a r e n t l y  n o t  a  y a r d  o f  
ro c k , a n d  t h e  s t a n d a r d  f i l t e r  i s  r e t a i n e d  a s  a  g o o d  w o r k  h o r s e  to  a c c o m 
p l i s h  t h e  m o r e  d i f f ic u l t  w o r k  b u t  t h e r e  a r e  i n d i c a t i o n s  t h a t  i t s  o p e r a t i o n  
c a n  b e  m o d i f i e d  b y  t h e  s i m p l e  p r o c e s s  o f  r e c y c l i n g  t h e  s e d i m e n t s  f r o m  
th e  f in a l  t a n k  to  t h e  s e t t l e d  s e w a g e  a n d  a p p l y i n g  t h e m  to  t h e  f i l t e r .  
T h is  r o u t i n e  w a s  t r i e d  o u t  o n  a  p l a n t  s c a l e  b y  t h e  a u t h o r  a n d  t h e  r e 
s u l ts  w e r e  q u i t e  s u r p r i s i n g .  I t  r e q u i r e d  a b o u t  6 0  d a y s  to  s t a b i l i z e  t h e  
p la n t  a f t e r  t h i s  s c h e m e  w a s  p u t  i n t o  e f f e c t  b u t  w h e n  t h e  f i l t e r s  a n d  
s lu d g e  w e r e  s t a b i l i z e d  t h e  p l a n t  o p e r a t e d  w i t h o u t  t h e  c h a r a c t e r i s t i c  
f i lte r  fly  n u i s a n c e ,  w a s  r e l a t i v e l y  f r e e  o f  f i l t e r  o d o r s ,  a n d  r e d u c t i o n s  
t h r o u g h  t h e  f i l t e r s  i n c r e a s e d .  P l a n t  o v e r a l l  r e m o v a l s  a v e r a g e d  s l i g h t l y  
o v e r  94  p e r  c e n t  f o r  3 c o n s e c u t i v e  m o n t h s ,  w i t h  l o a d i n g s  o f  1 ,1 0 0  lb . p e r  
a c r e  f t .  o f  r o c k .  B .O .D . i n  r a w  s e w a g e  a v e r a g e d  3 4 1  i n  t h e  f i n a l  e f f lu e n t  
20 p .p .m . P a r t i c u l a r  a t t e n t i o n  i s  i n v i t e d  t o  t h e  6 0  d a y  p e r i o d  r e q u i r e d  
to  s t a b i l i z e  t h e  p l a n t .

N i t r a t e s  i n  t h e  p l a n t  e f f lu e n t  d r o p p e d  f r o m  a b o u t  9 p .p .m . ,  u n d e r  
n o r m a l  o p e r a t i o n ,  to  a n  a v e r a g e  o f  2 .5  p . p . m . ; d i s s o l v e d  o x y g e n  r e 
m a in e d  a t  a r o u n d  5 p .p .m . ;  a n d  a m m o n i a  w a s  r e d u c e d  f r o m  25  p a r t s  to  
10 p .p .m . t h r o u g h  t h e  f i l t e r s .  T h e  f i l t e r s  u n l o a d e d  c o n s t a n t l y — s u s 
p e n d e d  m a t t e r  i n  t h e  f i l t e r  i n f l u e n t  a v e r a g e d  a b o u t  5 0 0  p .p .m .  a n d  w a s  
re d u c e d  o n ly  a b o u t  2 0  p .p .m .  t h r o u g h  t h e  f i l t e r .  S e t t l i n g  i n  t h e  f in a l  
ta n k  w a s  r a p i d .  N o  s l u d g e  w a s  w a s t e d  f r o m  M a r c h  1 5 , 1 9 4 2  to  l a t e  in  
th e  F a l l  o f  t h a t  y e a r  a n d  y e t  t h e  s u s p e n d e d  m a t t e r  d i d  n o t  i n c r e a s e  
a b o v e  60 0  p .p .m .  w h e n  r e t u r n e d  a t  a  r a t e  o f  1 5 0  g .p .m .

I n  r e v i e w i n g  t h e  o p e r a t i n g  p i c t u r e  a s  g i v e n  f o r  t h e  H a y s  p l a n t  i n  
M r. G r e e l e y ’s  p a p e r ,  i t  m i g h t  b e  a d d e d  t h a t  t h e  s h o r t  p e r i o d  H a y s  c o n 
t a c t  a e r a t i o n  p l a n t  d o e s  n o t  a c c o m p l i s h  n i t r i f i c a t i o n ,  b u t  s o m e  o f  t h e  
o th e r  H a y s  p l a n t s  t h a t  h a v e  l o n g e r  d e t e n t i o n  p e r i o d s  i n  t h e  a e r a t o r s  
a r e  p r o d u c i n g  e f f lu e n ts  w i t h  a  lo w  B .O .D .  c o n c e n t r a t i o n  a n d  s h o w  a  c o n 
v e r s io n  o f  p a r t  o f  t h e  n i t r o g e n  c o m p o u n d s  p r e s e n t .  H a y s  p l a n t s  a r e  
r e la t iv e ly  n e w  to  s e w a g e  t r e a t m e n t ,  a n d  c o n s t r u c t i o n  c o s t  e s t i m a t e s  
w ill b e  s u b j e c t  to  m o d i f i c a t i o n  t h r o u g h  e x p e r i e n c e s  e n c o u n t e r e d  i n  o p 
e r a t in g  th e m . I t  i s  e v i d e n t  t h a t  d e v e l o p m e n t s  w i l l  o c c u r  a s  t h e  p r o c e s s  
c o n tin u e s  to  b e  u s e d .  E v e n  a t  t h i s  t i m e  t h e  i n t e r m e d i a t e  t a n k  i s  n o t  a  
p ro v e n  n e c e s s i ty ,  a n d  i t  i s  e n t i r e l y  p o s s i b l e  t h a t  a d d i t i o n a l  s a v i n g s  c a n  
be m a d e  in  t h e  s i z e  o f  t h e  f i n a l  t a n k .  A i r  i s  u s u a l l y  s u p p l i e d  t h r o u g h  
p e r f o r a t e d  p ip e  a n d  t h i s  i s  n o t  g e n e r a l l y  a c c e p t e d  a s  t h e  m o s t  e f f ic ie n t  
w ay  to  a p p l y  a i r  i n  a  p r o c e s s  w h e r e  o x y g e n a t i o n  i s  d e s i r e d .  A n  e x t e n 
sive  e x p e r i m e n t a l  s t u d y  i s  n o w  u n d e r  w a y  a t  a n  a r m y  c a m p  c o v e r i n g  
lo a d in g s  a n d  o x y g e n  u t i l i z a t i o n  w i t h  d i f f e r e n t  t y p e s  o f  d i f f u s e r s ,  t r e a t 
in g  b o th  f r e s h  a n d  s t a l e  s e w a g e s .  M e c h a n i c a l  d i f f ic u l t i e s  h a v e  o c c u r r e d
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a t  s o m e  o f  t h e  H a y s  p l a n t s  b u t  t h e s e  a r e  n o t  a l l  i n h e r e n t  t o  t h i s  p r o c e s s .  
A n d  th e s e ,  to o ,  a r e  b e i n g  i n v e s t i g a t e d .

T h e  A r m y  c o n s t r u c t i o n  p r o g r a m  w a s  a  r u s h  p r o g r a m  a n d  w i t h  n o  
p l a n t  d e s i g n e r s  c o m p l e t e l y  a c q u a i n t e d  w i t h  t h e  H a y s  p r o c e s s ,  t h e  r e 
s u l ts  w e r e  i n e v i t a b l e .

T h e  p l a n t s  w e r e  p l a c e d  i n  o p e r a t i o n  w i t h  o p e r a t o r s  n o t  e x p e r i e n c e d  
in  o p e r a t i n g  H a y s  p l a n t s ,  a n d  a  g o o d  lo o k i n g  p l a n t  e f f lu e n t  w a s  t h e i r  
im m e d ia te  a m b i t i o n .  W h i l e  i t  i s  d e f i n i t e l y  t r u e  t h a t  H a y s  p l a n t s  a t  
A r m y  p o s t s  h a v e  u s e d  e x c e s s iv e  a m o u n t s  o f  a i r ,  e c o n o m ic a l  o p e r a t i o n  
is  d if f ic u l t to  a c c o m p l i s h  i f  o p e r a t o r s  a r e  c o n v in c e d  t h a t  a d d i t i o n a l  a i r  
w ill  im p r o v e  t h e  p l a n t  e f f lu e n t ,  a n d  m o s t  o f  t h e m  t h i n k  t h a t  i t  d o e s .  
A i r  r e q u i r e m e n t s  a s  r e c o r d e d  f o r  H a y s  p l a n t  h a v e  b e e n  d e t e r m i n e d  
f r o m  b lo w e r  c a p a c i t y  a s  r a t e d  b y  t h e  m a n u f a c t u r e r .  I n  t h e  m a j o r i t y  
o f c a s e s ,  t h e s e  r a t i n g s  h a v e  n e v e r  b e e n  c h e c k e d .  P l a n t  o p e r a t i n g  d a t a ,  
so  c o m p i le d ,  s h o u l d  b e  i n t e r p r e t e d  i n  t h a t  l i g h t .  A i r  r e q u i r e m e n t s  f o r  
H a y s  p l a n t s  a r e  s t i l l  a  m a t t e r  o f  e x p e r i m e n t a l  c o n s i d e r a t i o n  a n d  m a y  
r e m a in  so  f o r  s o m e t i m e  t o  c o m e . I t  i s  p a r t l y  s o  w i t h  a c t i v a t e d  s l u d g e ; 
th is  p r o c e s s  h a s  h a d  t h e  a d v a n t a g e  o f  m a n y  y e a r s  o f  o p e r a t i n g  e x p e r i 
e n ce  t h a t  t h e  H a y s  p l a n t s  m u s t  y e t  a c c o m p l i s h .

O p e r a t i n g  c o s t s ,  l i k e  c o n s t r u c t i o n  c o s t s ,  a r e  m o d i f i e d  b y  lo c a l  c o n 
d i t io n s  a n d  a r e  d i f f ic u l t  t o  c o m p a r e  e x c e p t  i n s o f a r  a s  t h e y  c a n  b e  e x 
p r e s s e d  in  p o w e r  u n i t s  a n d  m a n  h o u r s  r e q u i r e d  p e r  m i l l i o n  g a l l o n s .  I n  
th is  c a s e  w e  f in d  l a r g e  p l a n t s  i n  a  f a v o r a b l e  l i g h t  b e c a u s e  e c o n o m ie s  
t h a t  c a n  b e  a p p l i e d  to  t h e i r  o p e r a t i o n  a r e  n o t  a l w a y s  t r a n s f e r a b l e  to  
s m a ll  p l a n t s .  T h e  g r a d e  o f  s u p e r v i s i o n  p r o v i d e d  f o r  t h e  l a r g e r  p l a n t s  
c a n n o t  b e  a f f o r d e d  i n  s m a l l  p l a n t s  a n d  g o o d  s u p e r v i s i o n  i s  p a r t  o f  g o o d  
o p e r a t io n .  H i g h  r a t e  f i l t e r s  o p e r a t i n g  c o s t s  w i l l  v a r y  i n  p r o p o r t i o n  to  
th e  r e c i r c u l a t i o n  r a t i o  a n d  t h e  d y n a m i c  h e a d  o n  t h e  p u m p s .  H a y s  
p ro c e s s  p l a n t s  a n d  a c t i v a t e d  s l u d g e  p l a n t s  w i l l  f i n d  a  h i g h  p r o p o r t i o n  
o f  th e  o p e r a t i n g  c o s t s  a l l o c a t e d  to  a i r  c o m p r e s s i o n ,  a n d  t h i s  w i l l  v a r y  
in  p r o p o r t i o n  to  t h e  k i n d  a n d  c o n c e n t r a t i o n  o f  t h e  w a s t e  a n d  i t s  a m e n a 
b i l i ty  to  t r e a t m e n t  ( t h e  d e g r e e  o f  t r e a t m e n t  r e q u i r e d  b e in g  f ix e d )  b u t  
a lw a y s  k e e p in g  i n  m i n d  t h a t  t h e  c o s t  o f  a  p o u n d  o f  B .O .D . r e m o v e d  w il l  
in c r e a s e  a s  t h e  p e r c e n t a g e  r e m o v a l  a p p r o a c h e s  c o m p l e t e  t r e a t m e n t  a s  
a  l im i t .



O PE R A T IN G  E X P E R IE N C E S  A T ARMY SEW A G E
T R E A T M E N T  PLA N TS *

B y J o h n  T. F r a n k s  a n d  C h e s t e r  A. O b m a

Sanitary Engineer and Captain, B. #  U. Division, 7tli Service Command, Omaha, Nehr.

On account of the physiography of this, the Seventh Service Com
mand, most of the stations, unless the sewage is disposed of through 
adjoining or surrounding municipalities, have complete sewage treat
ment; however we do have a few posts which discharge their sewage 
directly into receiving streams without treatment. With one excep
tion, no trouble is being experienced from this practice; nevertheless a 
close watch of the streams is being maintained. The settling plants 
haye nearly all been of the Imhoff type: they are circular, square, and 
rectangular, all concrete, all wood, and a mixture of the two materials. 
Those tanks using wooden flowing-through compartments appear to he 
standing up very well, hut the all-wood types are giving some trouble 
structurally. These Tmhoff tanks are followed in most cases by some 
form of secondary treatment, for example, leaching fields; aeration 
lagoons; sand filters—trench type, rapid, slow and underground; and 
rock filters.

Where this secondary treatment is a rock filter, the effluent is uni
formly good. Other forms are giving trouble, for a number of reasons, 
among them the location of leaching fields in impervious soil and so- 
called aeration lagoons, and even the Imlioff tanks themselves, too near 
populous points. Inasmuch as it was never the intention of the Office 
of the Chief of Engineers to include complete laboratory facilities with 
the Imhoff tank plants, only the simplest tests are being run, and as a 
result no laboratory data are available. Suffice to say that these plants 
are doing as good a job as would be expected. We have two major ob
jections to Imhoff tanks: poor digestion and the fact that they are too 
easily neglected.

The following table gives the anticipated sewage flows from the 
various classes of stations:

T y p e  o f  U n i t

G a l l o n s  p e r  C a p i t a  p e r  D a y

P e r m a n e n t
P o s t s

M o b i l i z a t i o n
T y p e

T .  o f O . 
T y p e

Airfie lds, Camps, Cantonm ents and T roop  F a c ilit ie s .................. 100
100

30 pe: 
100 fo r

70
100

8 hour sh ift 
resident pers

50
85

annel
Plants, Post and Storage Projects (C iv ilia n  W ar W o rk e rs ).........

* Presented at the Annual Meeting of the Kocky Mountain Sewage Works Association,
Denver, Colorado, Sept. 15, 1943.
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A t  t h e  o u t s e t  t h e  f o r e g o i n g  f i g u r e s  s e e m e d  to o  c o n s e r v a t i v e ,  b u t  a  
w a te r  c o n s e r v a t i o n  p r o g r a m  h a s  b r o u g h t  t h e  p r e s e n t  a c t u a l  f lo w s  i n t o  
v e r y  c lo s e  a g r e e m e n t ,  f o r  t h e  m o s t  p a r t .

S e w a g e  C h a r a c t e r is t ic s

Design Basis
Suspended Solids...............................................................  0.27 lb. per capita per day
B.O .D. (5 d a y ) ................................................................... 0.20 lb. per capita per day
Ether-Soluble M a tte r ....................................................... 0.09 lb. per capita per day

A c tu a l  r e s u l t s  w o u ld  s e e m  t o  i n d i c a t e  t h a t  t h e  s u s p e n d e d  s o l id s  a r e  
s o m e w h a t  l o w e r  t h a n  e x p e c t e d  a n d  a r e  r u n n i n g  n e a r e r  to  .18  lb . p e r  
c a p i t a  p e r  d a y .  T h e  B .O .D .s  a r e  i n  v e r y  c lo s e  a g r e e m e n t .  T h e  a c t u a l  
a m o u n t  o f  e t h e r - s o l u b l e  m a t t e r  i s  n o t  k n o w n  o n  a c c o u n t  o f  la c k  o f  e q u i p 
m e n t  a n d  t h e  d i f f ic u l t i e s  i n v o l v e d  i n  m a k i n g  t h i s  d e t e r m i n a t i o n .  B u t  
w e b e l i e v e  t h a t  t h e  f i g u r e  g i v e n  a b o v e  i s  n o t  i n  s e r i o u s  e r r o r  i n  m o s t  
c a se s . G r e a s e  h a s  b e e n  a  m a j o r  p r o b l e m  a t  o u r  p l a n t s .  T h e  i n s t a l l a 
t io n  o f  g r e a s e  i n t e r c e p t o r s ,  m e s s  s c o r i n g  s y s t e m s ,  s a l v a g e  d r i v e s ,  a n d  
g e n e r a l  p o l i c in g  h a s  h e l p e d  g r e a t l y ,  b u t  t h e r e  i s  s t i l l  r o o m  f o r  i m p r o v e 
m e n t ,  a n d  g r e a s e  s t i l l  r e m a i n s  a  m a j o r  o p e r a t i n g  p r o b l e m  a t  m o s t  o f  
th e  p l a n t s .  O n e  o f  t h e  o u t s t a n d i n g  f e a t u r e s  o f  A r m y  s e w a g e  i s  i t s  
u n i f o r m i ty  f r o m  s t a t i o n  to  s t a t i o n .  W i t h  t h e  e x c e p t i o n  o f  l a u n d r y  
w a s te s  i t  i s  a l m o s t  s t r a i g h t  d o m e s t i c  s e w a g e ;  n e v e r t h e l e s s ,  i t  i s  s u b 
s t a n t i a l l y  d i f f e r e n t  f r o m  o r d i n a r y  m u n i c i p a l  s e w a g e  in  t h a t  i t  i s  
s t r o n g e r  b o th  o n  a  p e r  c a p i t a  a n d  p a r t s  p e r  m i l l i o n  b a s e s .  I t  i s  h ig h  
in  c o l lo id s  a n d  p s e u d o - c o l lo i d s ,  a n d  r e l a t i v e l y  h i g h  i n  d i s s o l v e d  B .O .D . 
T h is  a c c o u n t s  t o  a  g r e a t  e x t e n t  f o r  c h a n g i n g  t h e  b a s i s  o f  d e s i g n  f r o m  
a  40 p e r  c e n t  a n t i c i p a t e d  p r i m a r y  B .O .D .  r e m o v a l  t o  35  p e r  c e n t ,  w h ic h  
is  a p p r o x i m a t e l y  w h a t  t h e  p l a n t s  i n  t h i s  S e r v i c e  C o m m a n d  a r e  a v e r a g 
in g , a f t e r  a l l o w i n g  f o r  r e c i r c u l a t i o n  t h r o u g h  t h e  p r i m a r y  t a n k  w h e r e  
p r a c t ic e d .

T h e r e  a r e  o n ly  f iv e  p r i m a r y  p l a n t s  i n  t h i s  S e r v i c e  C o m m a n d ;  a n d  
o f th e s e ,  tw o  s e r v e  d i f f e r e n t  p o r t i o n s  o f  t h e  s a m e  s t a t i o n .  O f  t h e  r e 
m a in in g  p l a n t s  o n e  h a s  n o t  b e e n  i n  s e r v i c e  v e r y  lo n g ,  b u t  i s  l o c a t e d  a t  
a  p o in t  w h e r e  s e c o n d a r y  t r e a t m e n t  o f  s o m e  s o r t  w a s  i n d i c a t e d  a n d  a  
n u is a n c e  i s  a l r e a d y  r e s u l t i n g .  A n o t h e r  p l a n t  w h ic h  w a s  f o l lo w e d  b y  
a n  a b s o r p t io n  f ie ld  l o c a t e d  i n  a  s o i l  h e a v y  i n  b e n t o n i t e  o r  s o m e  s i m i l a r  
s u b s ta n c e  i s  n o w  s e r v e d  b y  a  t h r e e - m i l e  o u t f a l l  s e w e r  f r o m  t a n k  to  
n e a r e s t  f lo w in g  s t r e a m .  F i n a l l y ,  a t  o n e  s t a t i o n  w e  h a v e  t h e  e q u i v a l e n t  
o f d o u b le  s e d i m e n t a t i o n  w i t h  a n  i n t e r m e d i a t e  c h a m b e r  f o r  t h e  a d d i t i o n  
o f f e r r i c  c h lo r id e .  N o  l a b o r a t o r y  d a t a  a r e  a s  y e t  a v a i l a b l e  b u t  i t  h a s  
been  f o u n d  n e c e s s a r y  t o  b u i l d  a n  o u t f a l l  s e w e r  7 ,5 0 0  f t .  t o  a  f lo w in g  
s t r e a m  in  o r d e r  to  p r e v e n t  t h e  f o r m a t i o n  o f  s l u d g e  b e d s  i n  t h e  d i t c h  
n e a r  th e  s t a t i o n .

A t  th i s  p o i n t  i t  m a y  b e  w e l l  t o  m e n t i o n  t h e  c a p a c i t y  f a c t o r  w h ic h  
w as in t e n d e d  to  b e  a p p l i e d  t o  t h e  p l a n t  a s  a  w h o le  a n d  w a s  i n t r o d u c e d  
in to  th e  d e s i g n  b a s i s  to  p r o v i d e  f o r  t h e  f o l l o w i n g :
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( 1 )  S e a s o n a b l e  i n c r e a s e  i n  p o p u l a t i o n .
( 2 )  V a r i a t i o n s  i n  s e w a g e  f lo w s  a n d  u n c e r t a i n t i e s  a s  t o  a c t u a l  s e w 

a g e  q u a n t i t i e s  f o r  p r o j e c t s  o f  t h e  s a m e  t y p e .
( 3 )  U n u s u a l  p e a k  f lo w s  t h e  m a g n i t u d e  o f  w h ic h  c a n n o t  b e  a c c u r a t e l y

e s t i m a t e d  i n  a d v a n c e .

T h i s  f a c t o r  v a r i e s  f r o m  1 f o r  l a r g e  s t a t i o n s  5 0 ,0 0 0  o r  o v e r  t o  2  f o r  s t a 
t i o n s  o f  l e s s  t h a n  1 0 ,0 0 0 . T h i s  f a c t o r  w a s  w e l l  c o n s i d e r e d ,  a n d  i n  m o s t  
c a s e s  h a s  b e e n  a p p l i e d ,  b u t  i n  a  m a j o r i t y  o f  t h e s e  t h e  s u c c e e d i n g  p a r a 
g r a p h  i n  t h e  E n g i n e e r i n g  M a n u a l  w a s  e i t h e r  o v e r l o o k e d  o r  i g n o r e d .  
W e  q u o t e :  ‘ ‘ A r r a n g e m e n t  o f  U n i t s :  P l a n t s  s e r v i n g  p o p i d a t i o n s  
g r e a t e r  t h a n  5 ,0 0 0  s h o u l d  b e  f l e x ib l e  e n o u g h  t o  p e r m i t  o p e r a t i o n  a n d  
t r e a t m e n t  w i t h  a n y  i n d i v i d u a l  p l a n t  u n i t  o u t  o f  s e r v i c e .  T h i s  c a n  b e  
a c c o m p l i s h e d  b y  p r o v i d i n g  t h e  r e q u i r e d  c a p a c i t y  f o r  p r i m a r y  s e t t l i n g ,  
f i l t e r s ,  f i n a l  s e t t l i n g  a n d  o t h e r  p l a n t  e l e m e n t s  i n  a t  l e a s t  tw o  u n i t s  e a c h  
a n d  a r r a n g i n g  t h e  p i p i n g  s o  t h a t  a n y  i n d i v i d u a l  u n i t  c a n  b e  t a k e n  o u t  
o f  s e r v i c e .  T h e  a r r a n g e m e n t  o f  p l a n t  u n i t s  s h o u l d  b e  s u c h  a s  t o  p e r 
m i t  f u t u r e  e n l a r g e m e n t  o f  t h e  p l a n t  c a p a c i t y  a t  a  m i n i m u m  c o s t  a n d  
m i n i m u m  i n t e r f e r e n c e  w i t h  p l a n t  o p e r a t i o n . ”

T h e  M a n u a l  n o w  c a l l s  f o r  a  d i s p l a c e m e n t  p e r i o d  i n  h o u r s ,  b a s e d  u p o n  
t h e  2 4 - h o u r  a v e r a g e  r a t e  o f  f lo w , o f  2 .5 , w i t h  t h e  e x c e p t i o n  o f  a c t i v a t e d  
s l u d g e ,  w h ic h  i s  1 .5 . I n  s o m e  o f  t h e  o l d e r  p l a n t s  3  h o u r s  w a s  u s e d .  
N o w  t h e s e  d i s p l a c e m e n t  p e r i o d s ,  t o g e t h e r  w i t h  t h e  i t e m s  m e n t i o n e d  in  
t h e  p r e c e d i n g  tw o  p a r a g r a p h s ,  h a v e  l e d  t o  s o m e  o v e r l o n g  d e t e n t i o n  in  
t h e  p r i m a r y  s e d i m e n t a t i o n  t a n k s ,  e s p e c i a l l y  a t  p e r i o d s  o f  lo w  flow s. 
T h i s  c o n d i t i o n  h a s  c a u s e d  n o  p a r t i c u l a r l y  d i f f ic u l t  o p e r a t i n g  p r o b l e m s  
i n  t h e  p l a n t s  w h e r e  s e d i m e n t a t i o n  o n l y  i s  p r a c t i c e d ,  b u t  h a s  b e e n  th e  
c a u s e  o f  s o m e  d i f f i c u l t i e s  w h e r e  s e c o n d a r y  t r e a t m e n t  i s  u s e d .

A c t iv a t e d  S l u d g e

W e  h a v e  o n ly  o n e  r e l a t i v e l y  s m a l l  a c t i v a t e d  s l u d g e  p l a n t  i n  t h i s  
C o m m a n d  a n d  i t  i s  o f  t h e  m e c h a n i c a l  a e r a t o r  t y p e .  L a b o r a t o r y  f a c i l i 
t i e s  a r e  r a t h e r  s k e t c h y  a n d  a n a l y t i c a l  d a t a  a r e  m e a g e r .  I t  h a s  b e e n  
u n d e r l o a d e d  u n t i l  r e c e n t l y ,  w h e n  i t  w a s  h e a v i l y  o v e r l o a d e d  o v e r n i g h t .  
T h i s  s h o c k  w a s  t o o  m u c h  f o r  t h e  h a l f - s t a r v e d  s l u d g e  a n d  a s  a  r e s u l t  th e  
e f f lu e n t  c h a n g e d  f r o m  d r i n k i n g  w a t e r  a p p e a r a n c e  t o  s o m e t h i n g  l e s s  d e 
s i r a b l e .  T h e  p l a n t  i s  m a k i n g  a  r e c o v e r y  b u t  i t  i s  a p p a r e n t  t h a t  i t  w il l  
h a v e  t o  b e  e x p a n d e d  i f  t h e  o v e r l o a d  c o n t i n u e s .  T h i s  t y p e  p l a n t ,  w h e n  
l o a d e d  to  n e a r  d e s i g n ,  d o e s  n o t  s t a n d  t h e  d a i l y  p e a k  f lo w  v e r y  w e l l ,  a n d  
r e q u i r e s  c o n s i d e r a b l e  w e l l - p l a n n e d  o p e r a t i o n .

H i g h  R a t e  F il t e r s

T h e r e  a r e  o n l y  f iv e  h i g h  r a t e  f i l t e r  p l a n t s  i n  t h i s  S e r v i c e  C o m m a n d  
a n d  f o r  v a r i o u s  r e a s o n s  t h e y  c a n n o t  b e  c o n s i d e r e d  r e a l l y  t y p i c a l  i n s t a l 
l a t i o n s .  W h i l e  c o n c e d i n g  t h a t  c o n s i d e r a b l e  d i f f e r e n c e s  o f  o p i n i o n  e x i s t  
a s  t o  w h a t  c o n s t i t u t e s  a  h i g h  r a t e  f i l t e r ,  f o r  p u r p o s e  o f  d i s c u s s i o n ,  w e
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shall d ifferentiate betw een the shallow , high instantaneous rate filter 
and the so-called high  capacity, low  rate filter. Of the form er type we 
have two, and they are turn ing out a high grade effluent (15 p.p.m. 5-day
B .O .D .); but neither is loaded to over 60 per cent of the designed ca
pacities, the actual load being 1.3 lb. B.O.D. per cubic yard of media, 
on a settled  sew age basis. W hat they would do if  loaded, we do not 
know. The first p lant o f th is type constructed in th is Command never 
had a chance. It w as overloaded from  the beginning and has since been 
supplemented w ith a standard rate filter, the orig inal filters acting as 
roughers. So th is in sta lla tion  is not considered a high rate filter plant. 
It is, however, doing a good job, operating w ith a substantial overload, 
and reducing the B.O.D. about 90 per cent.

W e are in som ew hat the sam e predicam ent w ith the latter type that 
we were w ith the form er. A t one of these p lants it w as intended that 
all of the sew age be pum ped to the filters from  the prim ary sedim enta
tion tank, but due to a slip-up in pump design  or insta llation  it is im 
possible to pump all the sew age or to m aintain  the recommended dosing  
rate; and as the plant is rap id ly  approaching, if  not exceeding, the de
sign basis the results are not so good as w as orig inally  expected. The 
effluent averages 80 p.p.m. B.O.D. A t another, w hile considerable lab
oratory data are available, on account of a number of plant breakdowns 
and finally an enlargem ent program , it is not of such a nature as to 
make it satisfactory  for the basis of a statem ent regarding this type of 
filter. The plant at the present tim e is underloaded and is turning out 
a nice effluent w ith an average B.O.D. of 45 p.p.m. A t the rem aining  
plant the flow is not large enough, even with constant recirculation, to 
maintain the recomm ended dosing  rate. No laboratory results are 
available from  this p lant at this time. The effluent is only fa ir, but on 
account of the nature of the country onto which it is discharged, it is  
deemed satisfactory. F rom  the forego ing  it should be readily under
standable why we do not feel justified  in m aking other than a broad, 
general statem ent of fin d in g s: better results are obtained w ith a high  
rate filter when recirculation is practiced. T hey rem ove more and more
B.O.D. as the loading and treatm ent rate are increased but the percent
age of removal decreases. F o r  th is reason we fee l that they can be 
used advantageously as roughing filters. F in a lly , when they are used  
for secondary treatm ent the effluent is generally  not o f as good quality  
as that from a standard rate filter.

H ays P rocess

Any real evaluation of the H ays P rocess is hard to make and for  
that reason we are only settin g  forth  the facts as we see them. There 
are six plants of this type in th is Service Command. F iv e  w ere de
signed for approxim ately the sam e population— that is, 6,000, the other 
for 35,000. They have all g iven  us considerable trouble both from  an 
operating and reduction standpoint. The troubles are common to all
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the p lan ts. T hey are, for  the m ost part, m echanical fa ilu res , stoppage  
of holes in the air grid s, collapse o f the transite  p la tes, h eavy  anaerobic 
sew age grow ths betw een  the p la tes, and odor. W hile tw o of the plants 
are d ischarg ing  a very  clear effluent, the load in g  is  on ly  about 60 per 
cent o f design , and the pecu liar odor that seem s inherent to the process  
is still very  much in evidence.

W e have tr ied  a grea t m any th ings to overcom e these troubles, but 
so fa r  w e have noth ing definite to report. Som e im provem ent has been 
noted  w here recircu lation  w as tried. V ariou s m eans o f elim inating  
hole stop p age have been tr ied  w ith  no continued success. I t  is our be
lie f  that long  detention  periods in  the prim ary sed im entation  tanks, to 
gether w ith  the supernatant from  unheated  d igesters are responsible  
for  part o f the troubles. So fa r  scrupulous clean liness around the 
p lant has seem ed to do the m ost good. On account o f n ecessary  plant 
en largem ent at two of these p lan ts, h igh  rate filters have been or are 
being added as roughing filters to take care o f the additional load. 
One of these filters w as put into operation  about three w eeks ago. The 
resu lts have been very  sa tisfa cto ry , but the sta tio n  p opu lation  is below  
norm al and it  is  too early  to m ake any pred ictions. W e regret that we 
cannot make a m ore sa tisfa c to ry  report on th is in terestin g  process. 
W e can say  that w e believe that som e p rogress is  being m ade and a 
m ore com prehensive report w ill be forthcom ing.

S tandard R ate F ilters

W e have had very  little  trouble w ith  standard  rate filters. In fact, 
on the w hole, w e fee l that fo r  all-round perform ance, in so fa r  as Army 
sew age is  concerned, th is type of filter is  v ery  hard to  beat. They plug 
along day a fter  day under w ide varia tion s o f load in g  and d osin g  with 
a m inim um  of op eratin g  requirem ents. Our b ig g est difficulty has been 
in m ain ta in in g  a proper d osin g  rate, but w e are overcom ing this, to
gether w ith  the problem  of oversize sed im en tation  tanks, by recircula
tion. In  every  case w here w e have started  recircu lating  the overall 
perform ance o f the p lan ts has increased . The d osin g  rate v a ries  from  
% m illion  to 4 m illion  ga llons per acre per day, the B .O .D . loading  
v aries from  300 lb. to  800 lb. 5-day B .O .D . per acre fo o t per day 
and the overa ll p lant reduction  averages b etter than 90 per cent. W e 
also  recognize the lim ita tion s and op eratin g  problem s of the standard  
rate filter. To m ention  a few — in large in sta lla tio n s th ey  becom e un
w ield y; they are not a lw ays adaptable to the terrain , the cost of rock 
m ay becom e e x c e ss iv e ; they  freeze up ea sily ; and u n less th ey  are closely  
attended, are the source o f filter fly trouble.

D igesters

The subject o f d igesters has been le ft  fo r  the la st because regard less  
of the rem ainder o f the p lant the d igesters are p retty  m uch the same. 
W e fe e l that they  are the h eart o f the p lant, but th at too m any design-
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ers are more in terested  in other details. The E ngineering  M anual sets 
forth the fo llow in g  capacities in cubic fe e t per c a p ita :

We have found these capacities am ple, but not excessive, especially  
with the unheated type. In  fact, we have found that in this area be
cause of tem perature conditions, regardless of size, unheated d igesters  
will not g ive sa tisfactory  results. F o r  exam ple, an unheated digester  
located in southern K an sas and another in southern M issouri have 
never been above 60° F . A nother one in  Iow a w ith a capacity of ap
proximately 6 cu. ft. per cap ita  showed no indication of d igestion  until 
after heating coils w ere installed. W e had orig inally  10 unheated di
gesters, but we have installed , or are in the p rogress of installing, heat
ing coils in seven of these. In  every instance where heat was not avail
able either no d igestion  or very  poor d igestion  occurred. In  cases 
where d igestion did occur even in a sm all w ay, the gas w as very  erra tic ; 
and where the gas w as w asted  unburned to the air, it w as accompanied  
by foul odors. A lso  when it w as n ecessary  to draw sludge the attend
ing odors were extrem ely obnoxious and in every case official cogniz
ance was taken by the Com m anding Officer and P o st Surgeon.

We have had our problem s w ith  heated d ig e s te r s ; for exam ple, some 
digesters which w ere started  at the sam e tim e and under sim ilar condi
tions reacted in entirely d ifferent w ays, some of them going along w ith
out trouble and others being the continual source of troubles. Two 
that we have in mind p articu larly  w ere started  at the same time, fo l
lowing identical procedures. T hey w ere both heated  to and m aintained  
at 95° F. One has never given  any trouble and has acted normal in 
every way. No lim e w as ever added. The other refused  to start, the 
pH remained very low ; finally, a fter the addition  of 15 tons of lim e in
1,000 pound batches, d igestion  began. The foam ing w as not so bad as 
was expected. No further trouble w as experienced. Scum is the cause 
of considerable trouble, especially  where grease is  bad, and th is is  the 
case at most camps. H ow ever, w here tem pei'ature of the d igester is 
maintained at or above 90° F . th is trouble is m inim ized. The m ost 
serious scum trouble has occurred w ith unheated or undersized d i
gesters.

One outstanding difference betw een m unicipal and A rm y sew age is 
that the raw sludge from  A rm y sew age is h igher in vo latile  m aterial. 
It varies from 75 to 90 per cent except in cam ps w here grit is causing  
trouble. This is one reason w hy am ple d igester  capacity is  essentia l. 
We feel that all p lants should have as large a d igester  as is  com patible 
with cost and heating requirem ents. I t  m ay be w ell at th is point to 
mention that we have found that the centrifu gal type sludge pump is  
not particularly satisfactory  where the sludge is  pum ped d irectly from  
the primary sedim entation tank to the d igester. T his is not the case
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w hen a sludge w ell is  used  01* the sludge is  being  pum ped to the p ri
m ary fo r  resettlin g .

S up ernatant still is  a m ajor op eratin g  problem  and som e work is 
being done to m inim ize its  effect. In  th is respect we have found that 
the supernatant from  a tw o-stage d ig ester  is n early  a lw ays of much 
better q uality  than that d ischarged  from  the sin g le-stage type, and that 
from  an unheated  d igester  is a lw ays a p oten t source o f trouble. W e 
fee l that the d isp osa l o f the su pern atan t liquor should be made a 
“ m u st”  011 the research  list.

W e are aw are of the fa c t that w e have w andered  rather far afield 
from  the subject o f th is paper; but rea lly  the op eratin g  experiences 
and problem s at an A rm y p lan t are n ot much, if  any, d ifferent from  
those at any other p lant— m aybe m ore o f them  but n ot very  different; 
besides w e are n ot the b est ones to te ll o f th ese experiences. I t  is the 
m en who actually  operate the p lan ts— the ones who skim  the grease, 
fight the foam in g  d igesters, and freez in g  filters, clean  clogged pumps 
and keep ’em running— that should do the te lling . T hese men must 
have the tru ly  objective v iew p oin t; and they  m ust be loya l and con
scien tious. W e have been fortu n ate  in  obtain ing  th is class of men. 
M ost of our larger  p lan ts and those h av in g  com plete treatm ent are ade
quately  staffed  w ith  m en fam iliar  w ith  sew age treatm ent; but those sta
tion s which have been recen tly  constructed , esp ecia lly  those having Im- 
hoff tanks, are not so w ell situated . The m anpow er sh ortage is, believe 
it  or not, a ffectin g  the A rm y— at lea st the civ ilian  personnel. This 
brings us back to one o f our objections to Im hoff ta n k s ; th ey  are too 
ea sily  neglected— and the fact that th ey  do operate w ith  a minimum of 
su perv ision  m akes it  hard to get proper person n el a ssign ed  to them, 
when personnel is  scarce. S till i f  the d ra ft boards and arm y economics 
do not becom e too drastic, w e w ill g et by— som ehow.

Conclusion

I t  is realized  that th is paper leaves much to be d esired  and that 
there are som e g larin g  om issions. T his is  due to severa l factors: 
probably the g rea test is  our own deficiency. A sid e  from  th is there are 
severa l leg itim ate  r e a so n s: they  are the need  fo r  m ilita ry  censorsh ip ; 
the in ab ility  to evaluate a ll that w e have seen— th is w ill probably come 
w hen the w orld  is m ore peacefu l and w e have tim e fo r  deliberate cogita
tion ; and finally, the lack o f reliable laboratory  in form ation — this is 
being m inim ized as tim e goes by. W e can sum m arize our findings and 
b eliefs  as fo llo w s :

T hat Im hoff tanks, even  w ith  their inherent lim ita tion s, are indi
cated  under certain  conditions.

T hat p lan ts w ith  separate, heated  d igesters are m uch better.
T hat if  secondary treatm ent is  deem ed d esirab le the stan d ard  rate 

filter w ith  m inor m odifications is the m ost foo lp ro o f m ethod and de
livers a un iform ly  good effluent over w ide v a ria tion s o f load ing.
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That the various typ es o f h igh rate filters have m any advantages, 
but require m ore operating  and do not alw ays deliver a high quality  
effluent, esp ecia lly  when loaded; however, we do feel that they have a 
definite place in sew age treatm ent.

That it  is unfortunate that the H ayes P rocess w as adopted to such a 
large extent, before som e of the m ore outstanding “ b u g s” had been  
eliminated or m inim ized; and that its  possib ilities have not been ex
hausted.

That in th is S ervice Command we have some of the equipm ent m anu
factured or produced by every com pany or individual furn ish ing sew 
age works equipm ent in  the U n ited  S ta te s ; and that in every case where 
the equipment is doing the job for  which it w as intended, is not ser i
ously overloaded, and is g iven  ord inarily  good care, good to excellent 
performance is being obtained.

That the sim plification of sew age p lants in the in terest of conserva
tion of critical m aterials can be accom plished up to a certain point, but 
beyond that point it is not desirable either from  a standpoint of econ
omy or results.

That the sew age treatm ent p lants in this Service Command, with  
certain exceptions, are as w ell designed, constructed, and operated, as 
equal municipal in sta lla t io n s; and the sew age d isposal situation  is good  
after due consideration has been given  to the honest m istakes which 
were made in design  and construction, the speed w ith which the plants 
were constructed, the lack of w hat would norm ally be considered m ini
mum essentials, the scarcity  of w ell-trained personnel, and the com para
tive shortness of tim e since the inception  of the present program.

And finally, that when the tim e is available for  a study of all the 
data on Arm y sew age treatm ent that is being accum ulated, the findings 
of such a study w ill be of incalculable value to the post-w ar builders 
and operators.



NOTES ON AN ACCIDENT AT A SMALL SEWAGE 
TREATMENT PLANT RESULTING IN THE 

DEATHS OF THREE WORKERS

B y A llen D. B randt

Sanitary Engineer, V. S. Public Health Service, Chicago, III.

On A u g u st 14, 1943, a sew age treatm ent p lan t operator w as over
com e by an oxygen  deficiency in  the air o f the p lant house w hile clean
in g  a check va lve on the d ischarge side o f the pum p em ployed to pump 
the sew age sludge from  the se ttlin g  tank to the d igestion  chamber. 
T w o other w orkers w ere overcom e and died  w hile attem p tin g  rescue 
operations. T his accident should never have happened, but it did and, 
th erefore, the n ecessary  precautions and sa fegu ard s should be observed  
at other p lan ts to p revent the recurrence o f sim ilar accidents.

D escription of P lant

The sew age treatm ent p lant at which th is accident occurred w as not 
unusual. I t  w as designed  to provide prim ary treatm ent o f the sani
ta ry  sew age from  an ind u stria l p opu lation  o f 4,500. The b ases of de
s ign  w e r e : a m axim um  population  o f 2,250 on any one s h if t ; an aver
age flow of 120 g.p.m. and m axim um  of 500 g .p .m .; a se ttlin g  period of 
3 hours for  average flow and 1 hour for  m axim um  flow; a d igestion  ca
p acity  o f 3 cu. ft. per cap ita  (2,250 p o p u la tio n ); and a sludge bed area 
o f 2 sq. ft. per capita. A  p la in  settlin g  tank w ith  tw o sludge hoppers 
w as used  in preference to a tank equipped w ith  m echanism  fo r  the sake 
o f sim p lic ity  in construction  and operation , and to conform  with the 
polidy of m inim um  use o f cr itica l m aterial.

The flow d iagram  fo r  the sew age treatm ent p lan t is  show n in F ig . 1 
which is self-exp lan atory . B a ll-typ e check v a lv es  are located  on the 
upstream  and dow nstream  sid es o f the sludge pum p. T he p lant was 
so operated  that the op erators (one per sh ift)  w ere not in  constant at
tendance but perform ed  the required d uties a t the treatm ent plant in 
conjunction  w ith  other duties a t other sta tion s w ith in  the industry. 
T he tim e required to pum p the sludge from  the se ttlin g  tank to the di
gestio n  cham ber w as on ly  about 5 or 10 m inutes da ily  and th is duty was 
a ssig n ed  to the “ g ra v ey a rd ”  or 12 m idnight to 8 A.M . sh ift. Owing 
to the nature o f the sludge, one o f the check va lves w ould  occasionally  
becom e fou led  by a piece o f so lid  m aterial, requ iring a clean in g  opera
tion, which w as no g rea t task  since the va lv es  w ere constructed  accord
ingly . I t  w as the clean ing of these v a lves, as described later , that 
caused  the accident.

T he sew age treatm ent p lant house w as of concrete and fram e con
struction  and w as o f the on e-story  and basem ent variety . T he valves, 
pum p, and other m echanical equipm ent w ere housed  in  the basem ent
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which was of solid  concrete construction having only one opening, the 
stairway to the ground floor. The ground floor structure w as of fram e 
and had a door, four w indow s, and a sm all diam eter roof stack.

D escription of A ccident

The notes in the o p erator’s log  hook and other inform ation avail
able make possible the reconstruction o f the events in connection with  
the accident. A pparently the w indow s of the p lant house, which are 
normally open in warm w eather, w ere closed some tim e a fter 12 m id
night as a result of a rainstorm . D uring th is or a subsequent trip  to 
the plant house, and while pum ping the sludge from  the settlin g  tank to 
the digestion chamber, one or both check valves fouled. It is believed  
that the operator first opened the check valve upstream  of the pump  
(since it would be the more likely to fou l) but apparently found that 
the trouble was in the check valve located  dow nstream  of the pump. 
He failed to close the hand valve betw een the check valve and the d i
gestion chamber (valve No. 9, F ig . 1) before opening the check valve
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and the sludge began  flow ing from  the d igestion  cham ber back through  
th is va lve in to  the basem ent under the head ex istin g  in  the d igestion  
cham ber, as soon as the cover o f the check va lve w as opened. E ven  
then the operator fa iled  to close the hand va lve to stop  the escape of 
the sludge into the basem ent. Som e tim e th erea fter  he w ent to the 
to ile t on the ground floor (as ind icated  by sludge tracks) and later re
turned to the basem ent again , ap paren tly  to flush the sludge out through  
the drain  and to clean the basem ent. (T h is w ould ind icate that this 
w orker had n ot received  proper instru ction s regard in g  the dangerous 
nature o f the g a ses evolved  by such sludge.) H e w as ap parently  over
come sh ortly  a fter  return ing to the basem ent and died  before he was 
discovered  since there is little  or no occasion  fo r  other w orkers to v isit 
the sew age treatm ent plant.

W hen the re lie f operator cam e on duty a t 8 A.M . and the previous 
operator did  not appear at h is d esignated  sta tion , the re lie f operator 
had a transp ortation  driver take him  to the sew age treatm ent plant. 
W hen the re lie f operator arrived  at the p lant house he called  for the 
operator, received  no answ er, and started  down the step s to the base
m ent when he saw  the operator slum ped over a p ip e in  the basem ent in 
a p artia lly  kneeling position . The re lie f operator su spected  illness but 
gave no thought to the presence o f a hazardous atm osphere and per
m itted  the transp ortation  driver to proceed to the basem ent to rescue 
the operator w hile he called  for  an am bulance from  a phone located at 
the head of the sta irw ay  and near the door on the ground floor. As he 
com pleted th is call, he saw  the transp ortation  driver slum p over the 
body of the operator which he had d ragged  to the bottom  of the stair
w ay. The re lie f operator then suspected  a hazardous atm osphere and 
called  the fire departm ent for  help.

The am bulance arrived  w ith  two guards and tw o u niversal type 
can ister gas m asks which the guards donned, ap p aren tly  in  consider
able confusion , and proceeded to the bottom  of the sta irw ay  where they 
lifted  the transp ortation  driver in  an effort to rescue him . One guard  
then let h is hold slip  and grasp ed  h is m ask as if  to rem ove it. The 
other guard  then sen sed  difficulty in h is b reath ing  and ascended the 
sta irs a fter  hav in g  attem p ted  to a ss is t  h is p artn er who w as slumping  
to the floor. The guard  who escaped  co llap sed  ou tside the building. 
Considerable confusion  fo llow ed  and severa l other w orkers w ere tempo
rar ily  overcom e before the rescue work w as com pleted.

A  carefu l in v estig a tio n  into all the circum stances a tten d in g  the acci
dent revealed  that the cause o f the three deaths w as an oxygen  de
ficiency in  the basem ent atm osphere ow in g to the d isp lacem ent of the 
air by the g a ses liberated  by the sludge which, a t one tim e, covered the 
entire basem ent floor to a depth o f 16 inches. The deaths w ere believed  
by the rescue w orkers and the p lant m edical departm ent to have been 
caused  by hydrogen  sulfide. T hat such w as n ot the case is  indicated  
by (1) the fa ilu re of can ister typ e gas m asks to provide protection , (2) 
lack o f hydrogen  sulfide odor reported  by the m ajority  o f the rescue 
w orkers, (3 ) the sm all am ount o f hydrogen  sulfide u su a lly  fou n d  vx
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sludge d igestion  gases, and (4) the low concentration o f hydrogen  
sulfide in the gas rem aining in the sludge d igestion  chamber after the 
accident.

Conclusions

It is obvious that th is accident should not have happened and after  
it had happened, two additional w orkers should not have lost their lives  
in rescue attem pts. F undam entally , it indicates inadequate education  
and training of the sew age treatm ent p lant operators, of the industrial 
guards, and of the firemen. Y et at a som ewhat sim ilar plant in a small 
municipality in an adjoin ing  state, a sim ilar accident occurred the week 
following the one reported  herein. In  this instance, also, two workers 
died in an attem pted rescue of the first victim , resulting in three deaths. 
In addition to the occasional occurrences of such accidents which pre
sent a warning for the p roperly  instructed  operators, there are those 
resulting from  a leak of the gases into enclosed spaces w ithout adequate 
warning to the operators.

Of interest and of some concern also is the fact that the oxygen de
ficiency hazard is usually  not recognized at sew age treatm ent plants 
and the standard resp iratory  protective device for em ergency work at 
such plants in m any instances is the Bureau of M ines approved U n i
versal type canister gas m ask. Such m asks protect the wearer against 
all known toxic gases in  concentrations in the order of 2 or 3 per cent 
by volume, but provide no protection  aga inst an oxygen deficient 
atmosphere. W hen the oxygen  concentration in the atm osphere at or 
near sea level is reduced to about 10 to 13 per cent, it  is no longer ade
quate to sustain  life  and is rap idly  fa ta l at low er concentrations.

To prevent the occurrence of sim ilar accidents at other sewage  
treatment plants, the fo llow in g precautions and safeguards should be 
instituted:

1. Emphasize the education and tra in ing  of the plant operators in 
the proper perform ance of their duties and in the nature of the gases  
which may escape into the room s of treatm ent p lant buildings. A lso, 
the guards or police, and firemen should be inform ed of the nature of 
the gases present in accidents at sew age treatm ent plants and the 
proper respiratory protective devices for such conditions.

2. Provide the proper types of resp iratory  protective devices only—  
namely, oxygen breathing apparatus or hose masks. These devices 
separate the wearer from  his atm osphere as regards respiration  and 
assure an adequate supply of oxygen. T his m ay present some difficulty 
where the plant contains a chlorination room, since the proper type 
canister gas mask affords adequate protection  aga inst chlorine and is 
the usual device found in such room s. In  the confusion follow ing an 
accident of this nature, little  atten tion  is u sually  paid to the lim itations  
of a gas mask, and it is h ighly probable that the gas mask in or near the 
chlorination room would be appropriated  by some uninstructed rescue 
worker with serious results. This can probably be prevented  by means
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of an  ap propriate w arning  sign  a t the chlorine m ask and by proper in 
struction  o f the variou s w orkers in the hazards involved, as indicated  
in  1 above.

3. B oth  fo reg o in g  su g g estio n s assum e that there is som e w arning  
of the presence o f gas to the operator or would-be rescuers. Such will 
not a lw ays be the case, as ind icated  p reviou sly , since leakage of the 
sludge gas m ay take place d irectly  into the build ing w ithout adequate 
w arning. Such conditions m ay be determ ined  by the use of combustible 
gas ind icators, exp losive  m eters, or sa fe ty  lam ps. H ow ever, the only 
w ay to guard  a g a in st them  sa tis fa c to r ily  is  (a)  to provide a positive  
and w ell d istributed  supp ly  o f a ir to such build ings so that the pos
s ib ility  o f an oxygen  deficiency occurring is v ery  rem ote, or ( b ) to pro
v ide an oxygen  recorder which rings an alarm  w hen the oxygen  is re
duced to a predeterm ined  u nsafe  value (such instru m en ts are not yet 
available com m ercially, hut w ill be sh ortly  a fter  the close o f the w ar).



S e w a g e  R e s e a r c h

THE SIGNIFICANCE OF THE FINDING OF THE VIRUS 
OF INFANTILE PARALYSIS IN SEWAGE. 

A REVIEW *

B y  K e n n e t h  F . M a x c y  a n d  H o w a r d  A .  H o w e

Poliomyelitis Research Center, Department of Epidemiology, Johns Hoplcins University

It has now been dem onstrated by a large number o f investigators  
that the virus of in fantile  p aralysis m ay be excreted in the feces of an 
infected individual. It  has been repeatedly found in the second and 
third week of convalescence from  a paralytic attack of the disease. In  
one instance it was isolated  from  the stool of a child who had been ill 
123 days prior to the tim e when the test was made. M any studies (1, 2, 
3, 4) have dem onstrated that the virus m ay be present in the stools of 
persons suffering from  non-paralytic, or abortive attacks, or subclini- 
cal infections. These greatly  outnumber the paralytic and frank cases, 
and are generally undiagnosed. T hey are the equivalent of transient 
healthy carriers.

The volume or quantity of poliom yelitis virus which is discharged  
into the domestic sew age o f a com m unity is determ ined by the number 
of recognized cases and unrecognized carriers at any point in time. 
For present purposes, the incidence of paralytic cases m ay be regarded  
as a rough index of the amount of v irus pollution. This incidence 
varies seasonally and periodically . The sm aller com m unities m ay go 
for months or years w ithout having a paralytic case. In the larger 
cities there may be one alm ost every month in  the year w ith a tendency  
to increase during the summer and fall. E very  few  years the fre 
quency builds up to a level regarded as epidemic. The pollution of do
mestic sewage with the virus o f poliom yelitis in a com munity varies  
accordingly.

Paul and Trask (5) have review ed the actual circum stances under 
which the virus of poliom yelitis has been recovered from  sewage. In  
four instances it was from  sam ples collected in close proxim ity to hos
pitals in which patients w ith  in fantile  para lysis were being treated. 
When eleven sam ples of urban sew age were collected at random after  
epidemics in four large cities, a series o f 22 tests w ere negative. W hen  
samples were collected routinely over a long period of tim e at intervals  
of about one week in New H aven and in N ew  York, 85 were negative and 
from two, the virus of poliom yelitis w as recovered.

The two positive sam ples came from  the M anhattan Grit Chamber
* P resen ted  a t  th e  Second W artim e  C onference o f  th e  F e d e ra tio n  o f Sew age W orks A sso 

ciations, Chicago, 111., Oct. 21, 1943.
Aided by a  g ra n t  from  The N a tio n a l F o u n d a tio n  fo r  I n fa n t i le  P a ra ly s is .
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located  in the heart o f N ew  York C ity— one in Septem ber, 1940 and the 
other in October, 1941— at a tim e o f year when the incidence o f the d is
ease is m axim um . In  neither year, how ever, w as it  regarded as epi
demic. Thus it has been dem onstrated  that in  dom estic sew age the 
viru s m ay rem ain stable, at lea st for a short tim e, and long enough to 
be transported  for  a d istance o f at lea st 1 /8  m ile.

In  evaluating  these resu lts it m ust be borne in  m ind that methods 
available for the detection  of p oliom yelitis  v iru s in sew age are relatively  
crude. T rask  and P au l (6 ) , for  exam ple, collected 4 liters, sedim ented  
3 to 6 hours in  a refrigerator, and syphoned off 700 cc. from  the middle 
layer. T his w as treated  w ith  105 cc. o f ether, corked, and refrigerated  
overnight. 200 to 400 cc. w ere concentrated to a volum e of 30 to 50 cc. 
w ith  (N I P )2 S 0 4 by G ard’s m ethod, and on the next day the concentrate 
w as inoculated  intra-abdom inally into a rhesus m onkey. The criteria 
for the identification  o f the virus of p o liom yelitis  con sisted  in  (a) the 
reproduction o f in fectious m yelitis  in the m onkey w ith  (b)  characteris
tic h isto log ica l lesions in upper and low er levels o f the sp in al cord and 
(c) p assage to another m onkey. It is en tire ly  possib le that quantities 
of the v iru s in  sew age sufficient to in fect m an when introduced into his 
body by the natural portal o f entry are not detected  by th is procedure.

L aboratory observations m ade on the v iru s in v i tro  indicate a sur
p risin g  degree of stab ility . T ests have been m ade o f its  survival in 
glycerinated  m onkey sp inal cord su spensions under a v a riety  of con
d itions. I t  m ay be kept for m onths or years w ith  little  lo ss o f potency 
in  the refrigerator at tem peratures at or below  0° C. W hen heated to 
45 or 50° C. for 30 m inutes, or exposed  to u ltrav io let ligh t fo r  a few  sec
onds, it is inactivated . Schultz and R obinson (7) have recently re
view ed the resistance o f such v iru s suspensions to a large number of 
chem ical agents. T hey are rem arkably to lerant to a varied  array of 
com pounds, and w ide d ifferences in hydrogen  ion concentration. The 
virus m ay not be inactivated  w hen exposed  to 1.0 per cent phenol for 
several w eeks, is  unaffected  by acetone or ether extraction , can be 
treated  w ith  norm al acetic acid and precip itated  by 50 per cent satura
tion w ith  am m onium  sulphate, or by solutions o f tannic acid, or by alumi
num hydroxide, w ithout much loss o f in fectiv ity .

In  v iew  of th is re lative stab ility  o f the v iru s in v i tro ,  it has been in
ferred  that its  su rvival in  sew age pollu ted  w ater m ight be much greater 
than is ind icated  by the crude m ethods available for its  iso lation  and 
identification. I t  is  notable, howeVer, that early  in their work Paul, 
T rask  and Gard (8) poin ted  out that the duration  o f the in terval be
tw een the collection  o f a specim en of sew age and its  inoculation  into 
m onkeys w as im portant, for the in fectiv ity  o f p o liom yelitis  v irus di
m in ishes in a few  hours on stand ing in sew age at ord inary  tem pera
tures. E ven  w hen the sew age sam ple w as kept in  the refrigerator it 
w as difficult or im possib le to dem onstrate the presence o f v iru s a fter 72 
hours, although K ram er (9) and others have found feca l  specim ens 
active a fter s ix  m onths at tem peratures o f 3 -5 °  C. S ew age at ordinary  
tem peratures is a trem endously active and rap id ly  changing b iological
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universe since it contains a wide variety  of anim al and plant life. I t  is 
therefore to be expected that there is a com plex system  of metabolic 
exchange, advantageous to some form s and disadvantageous to others. 
Since poliom yelitis v irus is a h igh ly  specialized intracellular parasite  
there is no reason to expect its  m ultiplication in this milieu. On the 
other hand (10), it is  w ell w ith in  the realm of p ossib ility  that there may  
be formed antagonistic or antibiotic substances, of the same class as 
penicillin, tyrothricin, and gram icidin, which would have a detrim ental 
effect upon the in fectiv ity  o f any surviving virus or actually destroy it.

Under natural conditions the virus m ust not only survive in sewage 
but in sew age polluted  w ater during the hours and days when it  is 
undergoing dilution and natural purification to reach a stage at which 
it is potable for drinking, or suitable for the intake of a water purifica
tion plant. The question has been raised as to whether the purification  
procedures ordinarily em ployed would rem ove the virus if  it were pres
ent in the raw w ater supply. Carlson, R idenour and McKhann (11) 
have recently attem pted to answer this question. To sam ples of city  
water and raw untreated water were added relatively  large quantities 
of virus em ulsions. T hese were made from  the brain and spinal cord 
of mice paralyzed after an intracerebral injection of an infective dose 
of the Lansing strain. The w ater sam ples thus heavily  contam inated  
were treated by m ethods im provised  in the laboratory to im itate stand
ard purification processes. The treated  water was then tested  for the 
presence of the virus by the inoculation o f mice. From  these labora
tory observations the authors concluded that the methods commonly 
employed in water purification plants, nam ely, coagulation and sedi
mentation, sand filtration, absorption on activated charcoal, aeration, 
adjustment of pH  and storage at refrigerator tem peratures for 100 
days, failed when tes ted  ind iv idua lly  to remove com pletely poliom ye
litis virus from artificially heavily  contam inated water.

Obviously such experim ents, no m atter how carefu lly  they are per
formed in the laboratory, do not answer the question propounded. 
These conclusions apply only to the im provised  methods of water treat
ment experim entally set up in the laboratory, and not to methods actu
ally employed in the purification o f a large volum e of water in  a mu
nicipal plant.

These same authors make the statem ent that chlorination by present 
day methods is of little value in the destruction of the virus, referring  
to the work of Levaditi, Ivling and L epine (12), and to that of K em pf 
and Soule (13), and of K em pf, P ierce and Soule (14). The first named  
authors reported their work in 1931. In  one experim ent they made an 
emulsion of infected monkey cord in tap w ater. It contained so much 
nervous tissue in suspension that even after decantation and filtration  
through cotton the liquid w as v isib ly  turbid. To this w as added a dose 
of 4 mgm. of chlorine per liter (4 p .p .m .). A fter  agitation  it was p er
mitted to stand 24 hours at laboratory tem perature in a dark place. A  
rhesus monkey inoculated intracerebrally  w ith  1 cc. of the chlorinated  
emulsion survived and presented no evidence of being infected. In a
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second experim ent the tap w ater contain ing m onkey cord em ulsion was 
sufficiently clarified by filtration  and centrifugation  to obtain a clear  
fluid, still, how ever, w ith  a v ery  h igh  organic content. Chlorine was 
added in  a dosage o f 0.4 mgm . per liter  (0.4 p .p .m .). A fter  18 hours 
contact in  a dark place, 1 cc. w as inoculated  in tracerebrally  into a rhesus 
m onkey which survived  w ithout p resentin g  evidence o f infection . The 
authors concluded that under norm al conditions, the ordinary dosage  
of chlorine assures protection  o f w ater for  drinking purposes.

K em p f and Soule re in vestiga ted  th is problem . The suspensions to 
be tested  w ere prepared by m aking a 10 per cent em ulsion o f infected  
sp inal cord in  saline w ith  subsequent cen trifu gation  at 4,500 r.p.m. 
Two cc. o f the supernatant contain ing a “ m inim um  am ount o f organic 
m a tter”  w ere added to 100 cc. o f ch lorinated  w ater, at a tem perature 
of 21-23° C., and a p H  betw een 8.3 and 8.5. The final v iru s dilution  
w as estim ated  as 1 :1 ,650 . Chlorine in  a concentration  of 0.55 p.p.m. 
did not inactivate the v iru s o f p o liom yelitis  in  1.5 hours under those 
conditions, but w as effective a fter  a 4-hour period  o f contact with a 
residual chlorine o f 0.35. K em pf, P ierce  and Soule la ter carried out 
sim ilar stud ies w ith  calcium  and sodium  hypochlorites. In one test, a 
so lution  o f Ca (C 1 0 )2 in  tap  w ater conta in ing  1.0 p.p.m . chlorine, and 
acting for  25 m inutes, had no apparent effect on the virus. A t the end 
of 4 hours, by which tim e the chlorine had dropped to 0.2 p.p.m., the 
suspensions still proved  infectious. S im ilar resu lts w ere obtained with 
sodium  hypochlorite. In  a second te st a so lu tion  o f N a CIO in  tap water 
contain ing 1.5 p.p.m. o f chlorine sufficed to in activate the v iru s in 20 
m inutes. A  concentration of 0.55 p.p.m. in  river w ater inactivated  it 
in 1 hour, w hile a concentration o f 0.2 p.p.m. in the sam e m edium  acting 
for one hour had no effect.

P au l and T rask  have been carrying  on experim ents w ith  the assist
ance o f the chem ical d iv ision  o f the W allace and T iernan  Company of 
Newark, N ew  Jersey . T hey have used  suspensions o f v iru s from  in
fected  sp inal cord, and also suspensions o f v iru s as it naturally  occurs 
in the hum an stool from  patien ts convalescent from  hum an disease. 
The resu lts w ere reported  as being som ew hat irregular, and the work 
w as incom plete at the tim e o f the death of the junior author.

On the basis o f the published studies, there is  no justification  for the 
statem ent that p resent day m ethods o f ch lorination  are o f little  value 
in  the destruction  o f the virus. B efore such a statem ent can be made 
at least two conditions m ust be fu lfilled  in  the experim ental trial. The 
source o f the v iru ses m ust be hum an feces or dom estic sew age, and 
not suspensions o f nervous tissu e  from  m onkeys or m ice. The addi
tion  o f th is v iru s suspension  m ust be m ade in  such a m anner that the 
polluted  w ater resu ltin g  shall have no h igher organic content than is 
custom ary when chlorination  is em ployed in  w ater w orks practice. The 
technical difficulties o f such a tr ia l have as y et not been solved.

N everth eless, until there is evidence to the contrary, it m ay be as
sum ed that it is at lea st theoretica lly  possib le that the v iru s o f polio
m yelitis  in  dom estic sew age m ay survive the natural purification  process
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of polluted w ater and p ass through a treatm ent process used in puri
fication for drinking or for sw im m ing pool purposes. B acteriological 
standards of sa fety , u sing  the d ensity  of E . coli as an index, and based  
upon experience w ith  typhoid  fever do not apply. A  purification proc
ess which would be adequate to retain  or destroy such bacteria as E. 
coli or E berthe lla  typ h o sa  would not n ecessarily  be equally effective in 
removing viruses. Thus, the fact that a com m unity water supply was 
judged safe on the basis of T reasury D epartm ent Standards would not, 
by itself, exclude the p ossib ility  o f its  acting as a medium of d issem i
nation of poliom yelitis.

Up to the present tim e no one has succeeded in recovering the virus 
of poliom yelitis d irectly  from  drinking w ater or bathing water sus
pected of being a m edium  of d issem ination , w ith one possible exception. 
Carl K ling (15), in the S tate B acteriological Institu te in Sweden, has 
for several years tested  sam ples of w ater from  supplies which epidem io
logical observations su ggested  m ight be involved in transm ission. 
Methods have gradually been im proved. It is reported that during the 
period from Ju ly  1, 1938, to June 30, 1939, 27 such sam ples were tested  
by animal inoculation, and one o f these was regarded as positive.

This positive sam ple came from  a w ell which was suspected of being 
the source of infection  of a 6-year-old boy liv ing  on the same property. 
It was obtained the day a fte r  d iscovery of this case. The w ell was in 
a dilapidated condition w ith  w alls o f rubble and obviously open to hu
man pollution. A  virus recovered by anim al inoculation was classi
fied as belonging to the poliom yelitis group, although the strain had a 
low virulence for m onkeys (cynom olgus and rhesus macaques) and the 
histological changes w ere not altogether typical. This is a suggestive  
result and, so far as w e are aware, the only report in the literature of 
a poliom yelitis-like virus recovered from  w ater which w as custom arily  
used for drinking purposes. H ow ever, failure in this respect with the 
methods available does not prove the absence of virus in sufficient quan
tities to infect, any more than does fa ilure to dem onstrate typhoid ba
cilli prove the innocence of suspected water supply as a source of 
typhoid cases.

That water is a m edium of transm ission  of biological im portance  can 
be accepted only if  it can be shown that the behavior of the disease in  
nature can be satisfactorily  explained on th is basis. I t  is not sufficient 
merely to show that the causative parasite leaves the body of the hu
man host in feces and survives a short time in sewage. I f  this were the 
only requirement, tuberculosis m ight have been classified as w ater
borne. More evidence than th is is needed. I t  m ust be convincingly  
shown that the behavior of a d isease in human communities is  such as 
would be expected i f  the causative paras i t ic  micro-organism were de
pendent for continued dissem ination, in  p a r t ,  or at times, upon the 
medium of contaminated w ater.

Specifically, what is  the behavior that would ju stify  such an in fer
ence! The question can be best answered by review ing certain obser
vations which have been m ade w ith  regard to the prevalence o f cholera
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and typhoid  fever, d iseases gen era lly  accepted to be water-borne. In  
general, their prevalence has been correlated  w ith  a poor san itary  en
vironm ent including, but not n ecessarily  depending d irectly  upon, water  
supp lies subject to hum an feca l pollution. In  com m unities w ith  a com
mon w ater supp ly  subject to such pollution, the incidence has tended to 
be excessive and cases w ere scattered  throughout the population  in time, 
in place, and in  persons (excep t as m odified by im m unity), as would be 
expected  from  a w ide d issem ination  o f the in fective agent through the 
w ater d istribution  system . In  som e instances it has been possib le to 
show  that the incidence o f one o f these d iseases w as significantly greater  
in  the group of people u sin g  the suspected  w ater su pp ly  than in  another 
or other groups usin g  a d ifferent supp ly  but alike in all per tinen t re
spec ts .  A  c lassica l exam ple is  John  S n o w ’s a n a lysis  o f the mode of 
com m unication of cholera in  South  L ondon (16).

In  other instances it has been possib le  to show  that an abrupt decline 
in incidence im m ediately fo llow ed  the in sta lla tion  o f a w ater purifica
tion p lant although liv in g  conditions changed in  no other important 
respect. Or, p e r  contra ,  increased  incidence has abruptly fo llow ed  some 
breakdown in the treatm ent p rocess or d istribution  system  of a common 
w ater supply. N um erous exam ples o f these contingencies can lie found 
in the typhoid  h istory  of A m erican  cities and tow ns.

P erhap s m ost convincing o f a ll are the exp losive  outbreaks in which 
groups of people w ere sim u ltaneously  in fected , and it w as conclusively  
show n that the only m edium  of com mon d issem ination  to which all or 
nearly  all could have been exposed  w as a w ater su pp ly  subject to hu
m an pollution. F in a lly , it is to he poin ted  out that w herever sanita
tion  has been im proved, including the im provem ent in  w ater supplies, 
these d iseases have been unable to m ain tain  their p revalence in human 
p opulations and have tended  to decrease or d isappear. T his is  the 
sort o f evidence upon which it has been gen era lly  accepted  that they  
are or m ay be water-borne.

T urning now  to the ex ten sive  litera tu re on p o liom yelitis  which has 
accum ulated since the in itia l observations of W ickm an (17 ), epidem io
logical evidence of this character  is conspicuous b y  i t s  absence. The 
incidence of th is d isease  has not been h igh ly  correlated  w ith  sanitary  
environm ent. I t  has never been show n that eith er the epidem ic or the 
endem ic incidence o f p o liom yelitis  is  sign ificantly  associa ted  w ith  the 
q uality  and sa fe ty  of drinking w ater supp lies as determ ined either by a 
san itary  survey, or by bacterio logica l an a lysis , or by both. A ssum ing  
that filtration  and ch lorination  are in effective in  rem oving the virus, 
then, for  exam ple, it  would be expected  that the incidence w ould have in
creased  over a period  o f years in  the cities  which obtain  their w ater from  
the Ohio R iver w ith  its  sp eed ily  increasin g  load  o f sew age pollu tion  from  
dom estic sources. On the other hand, it  w ould be expected  that small 
com m unities supp lied  w ith  w ater, w hether treated  and ch lorinated  or 
not, but from  w atersheds or underground supp lies which carefu l sani
tary  su rveys have show n w ere protected  from  hum an feca l pollution, 
would have a consp icuously  favorable experience w ith  poliom yelitis ,
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yet sharp outbreaks have occurred in such com m unities. W hen polio
myelitis has invaded large urban com m unities whose population is  
served sim ultaneously by a common w ater supply, the cases have not 
been scattered in  tim e, in  place, and persons in the sudden random  
fashion which is expected. The d isease has characteristically m ani
fested a slow  radial or progressive spread from  in itia l foci.' W hen  
poliom yelitis has occurred in rural areas, it  has m oved at a strikingly  
constant speed from  place to place in a w holly unpredictable manner, 
but unaffected by the character of the local private w ater supplies. 
Finally, and perhaps m ost im portant o f all, there is on record at pres
ent not a single instance of an exp losive outbreak of this d isease which 
has been attributed  to sim ultaneous exposure of a group of people to 
a common source o f w ater.

Nor can the absence o f ep idem iological evidence incrim inating water 
as a medium of transm ission  be attributed to insufficient investigation . 
There are now in the literature a large number of studies made by 
competent ep idem iologists on the conditions under which poliom yelitis 
occurs and spreads. M any of these investigators have had extensive  
experience in tracing water-borne epidem ics of typhoid. E ven  if it be 
true that the result o f m ass exposure m ight in part be masked by the 
presence of large num bers of im m unes and inapparent infections, 
nevertheless recognized p aralytic  cases have been sufficiently numer
ous to call attention  to several instances in which the infection  w as ap
parently milk-borne (18-20) and one where a lem onade stand was 
thought to have been a center of exposure (21).

Since there seem s to be no crucial evidence to ju stify  the hypothesis 
that drinking w ater is a common and im portant medium for the d is
semination of poliom yelitis virus, other possib le modes of transm ission  
must be given careful consideration. The recent dem onstration of 
virus in the bodies of flies trapped  in epidem ic areas brings up, from  
another angle, the potential im portance of sew age and fecal m aterial 
as a reservoir of virus (22 -2 6 ). Carlson, R idenour and McKhann (27) 
have investigated the effect of activated  sludge upon aliquots of infec
tive spinal cord em ulsion seeded into it. They found that the infec- 
tivity of the m ouse-adapted L ansing  strain  of poliom yelitis virus was 
greatly dim inished when it w as aerated  for 6 hours in a concentration  
of .3 per cent w ith 1,100 p.p.m. of sludge. H ere again  this type of ex
periment can be considered only as a rough approxim ation of the con
ditions which would ex ist in an actual sew age d isposal plant. The im
plication of their finding, how ever, is in conform ity w ith the previously  
observed lability  of p oliom yelitis v irus in sew age. This summer 
Melnick (28) has been able to dem onstrate v irus in the effluent from  the 
West Side sewage d isposal p lant in Chicago. A t th is plant, however, 
the raw sewage from  the m ains is allow ed to settle in open basins (Im- 
hoff tanks) for only about 3 hours before the effluent is discharged into a 
nearby canal. A  sample of th is effluent, which had received v irtually  
no treatment, was found to contain  virus.

In most instances the flies from  which v irus has been iso lated  were
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trapped  in  areas w here san ita tion  w as very  prim itive and there was 
ready access to exp osed  feces, hut in one case (22) th ey  came from  a 
good  resid en tia l d istr ict w here 110 p riv ies w ere found. T his, however, 
cannot be in terp reted  as evidence that sew age w as the source o f the 
viru s. In  m odern sew age d isp osa l p lan ts there w ould be little  oppor
tu n ity  for  flies to gain  access to raw  sludge although a rap idly  d is
charged, u ntreated  supernatant should be g iven  consideration  from  this 
poin t o f v iew . S ince the m ethods o f trea tin g  sew age are n ot uniform  
even w ith in  a g iven  com m unity the m ost probable source o f fly pollu
tion  w ould have to be determ ined locally  in  each instance. I t  would  
be of im portance, how ever, to extend  the v iru s stu d ies which have been 
m ade on raw  sew age to include treated  sew age as it  leaves various types 
of d isp osa l p lants.

S tu d ies on the exposure o f variou s sp ecies o f flies to  sp inal cord 
em ulsions in fected  w ith  m ouse encephalom yelitis and the L ansing  
stra in  o f p o liom yelitis  (29 ), leave no doubt that v iru s in  th is form  is 
incapable of m ultip lication  in  the fly. I t  is  notable, how ever, that 
p oliom yelitis  v iru s has n ot been iso la ted  from  the bodies of flies more 
than 48 hours a fter  the exposure o f the in sects (29, 30, 31), thus sug
g estin g  that the fly is  a short term  vector. In  con trast to this, the 
c losely  related  v iru s o f m ouse encephalom eylitis w as dem onstrable for  
12 days. In  these experim ents house flies w ere found  to he m ore effi
cien t carriers o f both v iru ses than filth flies, although the la tter  have 
been im plicated  in field te sts . I t  is  im portant to s tress  aga in  the fact 
that su rv iva l experim ents o f v iru s on flies have not been conducted with 
stool v iru s and that its  ab ility  to re s is t d ry in g  in  th is form  is  com
p le te ly  unknown.

Quite apart from  the know n fa c t that v iru s can be obtained from  
house and filth flies is  the question  o f its  ep idem iologica l im portance. 
W hile the sum m er incidence of p o liom yelitis  su g g ests  an analogy with 
dysen tery , it m ust be rem em bered that even  in  th is  la tter  d isease the 
fly has not been proven  to he the p rincipal vector, and that other form s 
of feca l contam ination  are an im portant factor in  its  h igh  fam ilial 
incidence.

T here are fifty  tim es as m any recognized  cases of poliom yelitis  
am ong you ng children as am ong you ng adults. F urtherm ore, a large  
percentage o f the cases occurs in children under 5 y ea rs o f age. This 
fact, p lus the frequent occurrence of m ultip le cases in fa m ilies, indicates  
that the v iru s is  ubiquitous and p resent in  m any households w here it  is  
ap paren tly  spread  from  one p erson  to another by som e form  of rather 
in tim ate contact. N everth eless, p o liom yelitis  is  not c lo sely  correlated  
w ith  poor liv in g  conditions as is dysen tery . W hile th is  does not rule 
out hand to m outh feca l contam ination  it renders g ro ss feca l d issem ina
tion  less  reasonable as the principal m ode o f transm ission . M any 
years ago F r o s t (32) d iscussed  the question  o f fly transm ission , al
though in  those days b iting  flies w ere thought to be a p ossib le vector. 
H e called  a tten tion  to the fact that d isea ses  tran sm itted  by in sects  were 
not prim arily  ch ild ren ’s d iseases when they occurred in a non-im m une
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population. It m ust also be recognized that flies are not invariably as
sociated w ith  outbreaks o f poliom yelitis. T hese considerations lead  
one to the conclusion that there m ay be still another possible m eans of 
disseminating virus. Such a one ex ists  in  reality— for the secretions 
and walls o f the pharynx have been shown to contain virus in both 
poliomyelitis cases and in  healthy persons (33 -36). A t present it is 
not possible to sta te  the significance of th is fact because it is not known  
which is re latively  the m ore common source of v irus, the stools or the 
pharyngeal secretions. R ecent work has em phasized the form er and 
more modern m ethods o f v iru s a ssay  have not been applied to the 
latter. P resen t know ledge, therefore, does not resolve the question as 
to whether poliom yelitis is  spread by fecal contam ination of objects, 
hands and food, or by transm ission  of the secretions of the pharynx, 
or by both.

Summary

Poliom yelitis virus has been repeated ly  dem onstrated in the stools 
of patients and healthy carriers. I t  has also been found on several oc
casions in urban sew age during the period  of m axim al incidence of the 
disease, but is thought to be quite unstable in th is medium so that its  
survival is possib ly only a m atter o f hours.

Various experim ents designed  to show  the efficacy of chlorination in 
destroying poliom yelitis v irus in w ater are inconclusive because they  
have neither em ployed virus in  the form  of sew age (which would be the 
natural contam inant) nor fo llow ed  the com plete procedure used in the 
average water purification plant.

From the epidem iological point of v iew  poliom yelitis does not be
have like a water-borne d isease. It has never been correlated with  
poor drinking w ater supplies nor have exp losive outbreaks of w idely  
scattered cases appeared in cities w ith m unicipal w ater system s (as 
would be expected if  v irus w ere d issem inated  in the w ater m ains). 
Furthermore, cities w ith w ater sources located  in  rem ote spots far  from  
human habitation suffer from  poliom yelitis as frequently  as those which  
obtain their water from  sew age polluted  stream s. In  reality  the disease  
usually spreads progressively  from  in itia l foci at a strik ingly  constant 
speed, quite without reference to w ater d istribution  system s.

While poliom yelitis v irus has been dem onstrated  in flies trapped in 
epidemic areas their role in the d issem ination  o f the d isease is as y et 
unknown. F lies are not invariably  associated  w ith  poliom yelitis, nor 
would the disease attack children preponderantly, as is the case, were 
it transmitted prim arily by the fly or any other insect.

Not only is virus present in the stools of p atien ts and certain  healthy  
individuals, but it is also found in  the w alls and secretions of the 
pharynx. There thus ex ists the p ossib ility  that it m ay be passed  from  
one person to another by m eans of droplets of pharyngeal mucous as 
well as by fecal contam ination of food, drink, objects or hands. P res
ent knowledge does not resolve the problem  of the relative im portance 
of these two routes.



1 1 1 0 SEWAGE WORKS JOURNAL November, 1943

B iblio gra ph y

1. J .  D. T ra sk , A . J .  V ignec , a n d  J .  R. P a u l , “ P o lio m y e litis  in  H u m an  S to o ls .’ ’ J. A. M. A.,
I l l ,  6 (1 9 3 8 ).

2. P . L ep in e , P . S e d a llia n , a n d  Y . S a u tte r ,  “ S u r la  p resence  du  v iru s  p o liom yélitique  dans
les m a tiè re s  feca le s e t longue d u ree  d ’e lim in a tio n  chez un  p o r te u r  s a in .”  Bull. Acad, 
de Med. Paris, 122, 141 (1 9 3 9 ).

3. S. D. K ra m e r , A . G. G illiam , a n d  J .  G. M olner, “ R ecovery  of th e  V iru s  o f P o liom yelitis
f ro m  th e  S too ls o f H e a lth y  C o n tac ts  in  an  In s t i tu t io n a l  O u tb re a k .”  Pub. Health Rep., 
54, 1914 (1 9 3 9 ).

4. A. D . L a n g m u ir , “ C a rr ie rs  a n d  A b o rtiv e  C ases in  a  R u ra l P o lio m y e litis  O u tb re a k .”  Am.
J. Pub. Health, 32, 275 (1 9 4 2 ).

5. J .  R . P a u l, an d  J .  D. T ra sk , “ O ccurrence  a n d  R ecovery  o f  th e  V iru s  o f I n fa n t i le  P a ra ly s is
f ro m  S ew ag e .”  Am. J. Pub. Health, 32, 235 (1 9 4 2 ).

6. J .  D . T ra sk , a n d  J .  R . P a u l,  “ P e r io d ic  E x a m in a tio n  o f  Sew age fo r  th e  V iru s  o f P oliom ye
l i t i s . ”  J. Exp. Med. 75, 1 (1 9 4 2 ).

7. E . W . S chu ltz , a n d  P . R ob inson , “ T he In Vitro R e sis tan c e  o f P o lio m y e litis  V iru s to
C hem ical A g e n ts .”  J. Inf. His., 70, 193 (1 9 4 2 ).

8. J .  R . P a u l , J .  D. T ra sk , a n d  S. G ard , “ P o lio m y e litis  V iru s  in  U rb a n  S ew ag e .”  J. Exp.
Med., 71, 765 (1 9 4 0 ).

9. S. D. K ra m e r , “ V iru s  o f P o lio m y elitis . S u rv iv a l fo r  O ver S ix  M o n th s in  th e  P eces of a
C o n ta c t.”  J. Mich. State Med. Soc., 39, 766 (1 9 4 0 ).

10. S. A . W ak sm an , “ A n ta g o n is tic  R e la tio n s  o f  M ic ro o rg a n ism s .”  Bad. Rev., 5, 231 (1941).
11. H . J .  C arlson , G. M. R iden o u r, a n d  C. P . M cK h an n , “ Efficacy o f S ta n d a rd  P urifica tion

M ethods in  R em oving  P o lio m y e litis  V iru s  f ro m  W a te r .”  Am. J. Pub. Health 32, 1256
(1 9 4 2 ).

12. C. L e v a d iti,  C. K lin g , a n d  P . L ep in e , “ N ouvelles rech erch es ex p e rim en ta le s  su r  la  tra n s
m iss io n  de la  p o lio m y élite  p a r  la  voie d ig es tiv e . A c tio n  d u  ch lo re  su r  le  v iru s polio
m yélitiq u e . ”  Bull. Acad. de Med. Paris, 3 rd  se ries  105, 190 (1 9 3 1 ).

13. J .  E . K e m p f, a n d  M . I I .  Soule, “ E ffe c t o f  th e  C h lo rin a tio n  o f C ity  W a te r  on V irus of
P o lio m y e litis .”  Proc. Soc. Exper. Biol. #■ Med., 44, 431 (1 9 4 0 ).

14. J .  E . K e m p f, M. E . P ie rc e , an d  M. H . Soule, “ T he E ffe c t o f H y p o c h lo rite s  on th e  V irus
o f  P o lio m y e litis .”  J. Bad., 41, 51 (1 9 4 1 ).

15. C. K lin g , “ I n  S earch  o f P o lio m y e litis  V iru s  in  D rin k in g  W a te r .”  I n te rn a t .  B ull. Vol.
A -4 0 , I n f a n t i le  P a ra ly s is . P u b lish e d  in  th e  U . S. b y  T h e  N a t io n a l  F o u n d a tio n  for 
I n f a n t i l e  P a ra ly s is ,  In c ., N ew  Y ork , 1939-40 .

16. J .  Snow , “ On C h o le ra .”  (R e p r in te d .)  T he C om m onw ealth  F u n d , N ew  Y ork , 1936.
17. I .  W iek m an , “ A cu te  P o lio m y e litis .”  N erv o u s a n d  M e n ta l D isease  M o n o g rap h  Series 16,

N ew  Y o rk , 1913.
18. W . L . A ycock, “ A  M ilk -B orne  E p id e m ic  of P o lio m y e litis .”  Am. J. Hygiene, 7, 791

(1 9 2 7 ).
19. J .  C. D in g m an , “ R e p o rt o f  a  P o ss ib ly  M ilk -B o rn e  E p id e m ic  o f  I n f a n t i le  P a ra ly s is .”

New Yorlc State J. Med., 16, 589 (1 9 1 6 ).
20. A . C. K n a p , E . S. G o d frey , a n d  W . L . A ycock, “ A n  O u tb re a k  o f  P o lio m y e litis  A p p aren tly

M ilk -B o rn e .”  J. A. M. A., 87, 635 (1 9 2 6 ).
21. E . A. P iszczek , H . J .  S haugh n essy , J .  Z ichis, a n d  S. O. L ev in so n , “ A cu te  A n te r io r  Po lio 

m y e litis :  S tu d y  o f a n  O u tb reak  in  W est S u b u rb a n  Cook C oun ty , 111., P re lim in a ry  R e
p o r t . ”  J. A. M. A., 117, 1962 (1 9 4 1 ).

22. A. B . S ab in , an d  R . W a rd , “ F lie s  as  C a rr ie rs  o f P o lio m y e litis  V iru s  in  U rb a n  Epidem ics,
1 9 4 1 .”  Science, 94, 590 (1 9 4 1 ).

23. J .  R . P a u l, J .  D. T ra sk , M. B. B ishop , J .  L . M eln ick , a n d  A . E . C asey, “ T he D etec tio n  of
P o lio m y e litis  V iru s  in  F l i e s .”  Science, 94, 395 (1 9 4 1 ).

24. J .  D . T ra s k , J .  R . P a u l,  a n d  J .  L . M elnick , ‘ ‘ T he D e tec tio n  o f P o lio m y e litis  V iru s  in  F lies
C ollected  D u rin g  E p id e m ics  o f P o lio m y e litis . I . M ethods, R e su lts , a n d  T y p es  o f F lies 
I n v o lv e d .”  J. Exper. Med., 77, 531 (1 9 4 3 ).

25. J .  D. T ra sk , a n d  J .  R . P a u l ,  “ T he D e tec tio n  o f P o lio m y e litis  V iru s  in  F lie s  C ollected  D u r
in g  E p id e m ics  o f P o lio m y e litis . I I .  C lin ica l C ircu m stan c es U n d e r  W hich  F lie s  W ere 
C o llec ted ,”  J. Exper. Med. 77, 545 (1 9 4 3 ).



Vol. 15, Ko. 6 IN FA N T IL E  PARALYSIS AND SEWAGE 1111

26. J .  A . Toom ey, W . S. T ak aes, an d  L . A. T ischer, “ P o lio m y elitis  V iru s fro m  F l ie s .”  Proc.
Soc. Exp. Biol, and Med., 48, 637 (1 9 4 1 ).

27. H . J .  C arlson , G. M. E id e n o u r, a n d  C. F . M cK h an n , “ E ffec t o f th e  A c tiv a ted  Sludge
P rocess o f Sew age T re a tm e n t on P o lio m y elitis  V iru s .”  Am. J. Pub. Health 33 1083
(1 9 4 3 ).

28. J .  L . M elnick, P e rso n a l com m unication .
29. F . B. B ang , a n d  E . W . G laser, “ T he P e rs is te n c e  o f  P o liom yelitis  V iru s in  F l ie s .”  Am.

J. Hygiene, 37, 320 (1 9 4 3 ).
30. S. F lexner, an d  P . F . C lark , “ C o n tam in a tio n  o f th e  F ly  w ith  P o liom yelitis  V iru s .”  J. A.

M. A., 56, 1717 (1 9 1 1 ).
31. C. W . H o w ard , an d  P . F . C lark , “ E x p erim en ts  on In se c t  T ransm ission  o f th e  V iru s of

P o lio m y e litis .”  J. Exper. Med.,, 16, 850 (1 9 1 2 ).
32. W. II . F ro s t, “ P o lio m y elitis  in  Io w a .”  C om m om vealth F u n d , 1941, C ollected P ap e rs ,

p. 256.
33. A. J .  V ignec, J .  E . P a u l, a n d  J .  D. T ra sk , “ E ecovery  of th e  V iru s of P o liom yelitis  from

E x tra -N e u ra l Sources in  M an , w ith  a  S urvey  o f th e  L ite r a tu r e .”  Yale J. Biol, and 
Med., 11, 15 (1 9 3 8 -3 9 ) .

34. S. D. K ram er, B . H oskw ith , an d  L . H . G rossm an, “ D etec tio n  o f th e  V iru s o f P o liom yelitis
in  th e  N ose an d  T h ro a t a n d  G astro  in te s t in a l  T ra c t of H u m an  B eings an d  M onkeys.”  
J. Exp. Med., 69, 49 (1 9 3 9 ).

35. A. B. S ab in , an d  E . W ard , “ The N a tu ra l  H is to ry  o f H u m an  P o liom yelitis . I .  D is tr ib u 
tion  of V iru s  in  N ervous a n d  N on-N ervous T is su e s .”  J. Exp. Med., 73, 771 (1941).

36. W. L . Aycock, an d  J .  F . K esse l, “ T he In fe c tio u s  P e rio d  o f P o lio m y elitis  an d  V iru s D e
te c tio n .”  Am. J. Med. Sciences, 205, 454 (1 9 4 3 ).

Discussion

B y Gt. M. R i d e n o u r  a n d  H. E. M i l l e r

Department of Public Health Engineering, School of Public Health, University of Michigan

The interesting and com prehensive paper ju st presented  before this 
association by D rs. M axcy and H ow e on the significance of finding 
virus in sewage is extrem ely illum inating in several respects. I t  con
stitutes an excellent review  of the available know ledge and evidence 
that exists on the p ossib ility  o f transm ission  of polio through sew age  
and water, and represents the stud ied  opinion o f the epidem iological 
significance of the inform ation  now available from  laboratory research  
work and field study o f polio occurrences. W hile the contents of the 
paper would seem  to a llay  undue fears that polio m ay be w ater borne, 
the presence of the virus in sew age and the absence of data to prove the 
impossibility of such a mode of transm ission  indicate the w ater car
riage route cannot be en tirely  d isregarded  at th is time.

Since the sew age and w ater p rofession s are noted for their zealous 
attitude in m aintaining the h igh est quality  o f product from  the plant, 
in the interest of safeguarding  the health  and w elfare of the com 
munity, it is not only fitting that the paper ju st g iven  should appear on 
this program, but the fact that the authors have been invited  to present 
it is in itse lf a high tribute to the a lertness o f the sew age works pro
fession. It clearly indicates that any form  of d isease that m ay even  
remotely be transm itted by w ater is  not to be overlooked and the pro
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fe ss io n  is  “ on the tr ig g e r ,”  so to speak, to provide w ays and m eans 
o f e lim in atin g  an y  such hazards.

In  v iew  o f the nature and them e of the m anuscript, the w riters feel 
that it  does not call fo r  an y  technical d iscussion  o f the top ics or con
tents. I t  is ev ident that too little  is  y e t  know n about techniques of 
iso la tion  and tran sm ission  of the v iru s to w arrant an yth in g  further 
than the exp ression  o f opin ions. A n y  d isagreem en t w ith  the contents 
or in terp reta tion s o f the data  p resented  therein , which the w riters feel 
is  justified  in  certa in  p arts, would likew ise be in  the nature of opinions.

I t  w ould seem  though th at one p art o f D rs. M axcy and H o w e’s paper 
should have a little  clarification  in  ju stice  both to them selves and other 
research w orkers— that is w ith  respect to laboratory  in vestigation s de
signed  to ind icate the efficiency o f w ater purification  and sew age treat
m ent p rocesses. I t  w ould be h igh ly  presum ptuous on the part of any 
research w orker w ith  laboratory  scale apparatus to offer final conclu
sions for  the field based  upon such work. I t  is justifiab le, however, to 
offer the resu lts o f such labors and le t the field judge as to w hether they 
m ay be ind icative o f w hat m ay happen under p lan t scale conditions. 
T his is  particu larly  true when no in form ation  on the subject is available 
even in  m eager am ount. F urtherm ore, laboratory  in vestiga tion s are 
en tire ly  appropriate and justified , and should, and probably w ill, be 
continued by m any w orkers a long th is sam e line fo r  the reason  that lab
oratory  stu d ies under carefu lly  controlled  circum stances very  often  
y ie ld  in form ation  that cannot be obtained from  m ore or less  unwieldy 
and inflexible fu ll scale p lan ts w here m any uncontrollable variable fac
tors are encountered.

H ow ever, there appears to be gen era l agreem ent on one fact and 
that is the definite trend  in  recent y ears tow ard  the thought that polio 
m ight be w ater  borne. In  som e quarters th is thought is reflected as a 
fea r  and in others as a greater b elief in the p ossib ility . The thought 
has ob viou sly  orig in ated  from  repeated  findings o f the v iru s in  sewage. 
Such a conclusion  from  th is evidence on ly  is , as D rs. M axcy and Howe 
have poin ted  out, fa llaciou s. The id ea  m ay have been fu rther exag
gera ted  by the work th at has been done on the rem oval or inactivation  
of v iru s from  w ater or sew age by standard  w ater and sew age treat
m ent devices. The la tter  p o ssib ility  has been a particu lar concern of 
the w riters in  fea r in g  that unjustified  conclusions m ay be drawn from  
the reported  work by inadequately  inform ed p erson s and thus further  
contribute tow ard  a la y  b elie f in  th is sam e direction.

On the other hand, it  does not seem  to be appropriate for the water 
and sew age p rofession s to fa il to recognize the im portance o f any bit of 
know ledge they  m ight contribute tow ard a better understanding o f the 
route o f transm ission  of th is dreaded d isease. B etter  understanding  
o f the fa te  o f polio  in  w ater and sew age and in  treatm ent devices of 
those fields m ay very  w ell add to th is know ledge. Of even  greater im 
portance to both the p rofession  and public is  the fa c t that on ly  by such 
work can the answ ers that are n ecessary  for the protection  o f consum ers 
of w ater supp ly  be there when, and if, the ep idem io log ist decides polio
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is, or is not, w ater borne. I f  it should be found that the disease cannot 
be water borne, the m ost serious indictm ent of the public health engi
neering profession  that can be made is that it has been too diligent in  
safeguarding the trust im posed upon it. W ithout the least intent of 
inference that polio m ay be w ater borne, it should be recalled that it took 
many years to establish  the fact that water w as one of the means of 
transmission of typhoid  fever. There w ere m any opponents and pro
ponents of the theory during that tim e. Furtherm ore, it should be re
called that much confusion  resulted  from  conflicting evidence obtained 
during that sam e period. This confusion w as not cleared up until ac
cumulated knowledge about the d isease made it possible to understand  
the various routes involved. It is  also to be recalled that only during 
recent years has it  been shown, by engineering techniques, that one of 
the routes of transm ission  o f am oebic dysentery m ay be by water car
riage, whereas previous epidem iological evidence did not indicate this 
possibility. W hether justified or not, one of the first m easures insti
tuted at the present tim e by public health officers in polio epidemics is 
to close down public sw im m ing pools. The prevalence of this practice 
at least indicates a popular suspicion o f w ater as a potential hazard in 
the transm ission of the disease. W e still know m arvelously little  
about it.

If the time should come when polio is established as water borne, 
then the problem of public protection, in so far as public recreational 
waters and supplies is  concerned, w ill be, as in typhoid fever, an engi
neering problem. In such case, a considerable reorientation of v iew 
point and methods m ay be required. This seem s to be apparent by 
virtue of the adm itted difference in nature of the contam inate and ap
parent resistance o f the v irus under m any of the conditions where bac
teria are removed or destroyed. Som e of the changes in plant engi
neering and operation perspectives that m ay be necessary are indicated  
from a brief com parison o f the accepted characteristics of viruses and 
bacteria.

Viruses are obligate parasites and w ill grow only in the presence of 
living cells. They cannot grow  in artificial or life less media.

The size of v iruses vary  from  12 p. to 175 p., the form er being about 
the size thought for p oliom yelitis v irus. This contrasts to 200 p. to
5,000 p. for bacteria.

Viruses are heat labile at relatively  low tem peratures, 50° to 60° C., 
but may be preserved at low er tem peratures for long periods of time.

They may resist drying, freezing, oxidizing agents, and the applica
tion of more or less stringent chem icals that ordinarily have either a 
bacteriostatic or lethal effect on bacteria. A ll of these characteristics 
are of significance to w ater and sew age plant design and operation.

On the basis of fundam ental thinking only, they show obvious neces
sity for reconsideration of both treatm ent plant design  and operation, if  
ever the public health engineer is confronted w ith the necessity  for 
treating virus contam inated sewage.

Of first importance in this respect is the obvious need for quicker and
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m ore exact m ethods of detecting  v iru s in  dilute quantities. This is a 
prim e n ecessity . Efficiency in  control and operation  of w ater and sew
age treatm ent p lan ts for  bacterial rem oval has la rg ely  paralleled  the 
ease and fa c ility  w ith  which p lant operators w ere provided w ith sim pli
fied bacteriological testin g  tools to gauge the perform ance o f their 
plan ts and the resu lts o f their labors tow ard refinem ents in operations. 
The present standards o f bacteriological q uality  as a guide to sa fety  of 
virus-contam inated  w aters is insufficient in v iew  of our present lack of 
know ledge o f effective m inim um  doses.

A  second p o in t o f reconsideration  is  the n ecessity  o f selecting  and 
ap ply in g  an effective ster iliz in g  agent, a lw ays the la st line of defense. 
T his, contrary to the v iew s o f D rs. M axcy and H ow e, for the writers 
fee l that w hile evidence up to the p resent tim e m ay not be conclusive 
enough to condem n the effectiven ess o f chlorine on inactivation  of virus, 
yet the evidence is  sufficient to cause d istru st o f the effectiveness of 
chlorine in th is respect, esp ecia lly  in  v iew  of the re la tively  sm all resid
uals that are perm itted  in  w ater supp lies because o f esthetic reasons. 
In com pleted work of Carlson, R idenour and M cKhann, y et unpub
lished, on the effect of both chlorine and chloram inę, the v irus survived  
resid u al chlorine doses w ay beyond those that could be tolerated in 
drinking w ater supplies. T hese w ere actual residuals over and above 
the chlorine required to sa tis fy  the organic dem and. T his treatment 
w as carried to the “ break p o in t”  and perform ed upon m aterial freed of 
gross suspended  m atter.

A lso  o f im portance m ay be the n ecessity  o f changing  the type of 
coagulant to be used  in  w ater p lants, a change in  typ e of construction  
of filters, and perhaps new  unvisu alized  treatm ent u n its  to be added. 
M ore reliance m ay have to be p laced on sew age treatm ent devices, 
which from  all evidence available a t the p resen t tim e m ay be found to 
be an even  m ore im portant factor in  p rotection  o f public recreational 
w aters and supplies. Much m ore d eta iled  and in stru ctive  investiga
tion s w ill he needed  a long a ll of these lines.

F a r  be it from  the public health  en g ineerin g  p ro fessio n  to fom ent a 
w ater and sew age borne phobia regard in g  polio , but also fa r  be it from  
the w orkers o f th is p ro fessio n  to fa il to recognize their responsib ilities  
as long as there is  any doubt as to w hether v iru s d isease  m ay be trans
m itted  through th is m edium . I t  is  the ep id em io lo g ists’ prerogative to 
ascerta in  the true route o f tran sm ission  o f com m unicable d iseases. It 
is, likew ise, the p rerogative  o f the com bined p ro fessio n s o f engineer, 
chem ist, and b acterio log ist in the w ater and sew age fields to find ways 
and m eans o f in terru p tin g  the chain o f com m unication once the route 
is established. F rom  p a st perform ances it  is b elieved  th ey  w o n ’t fail 
in  th is respect.



PHOTOELECTRIC DETERMINATION OF DISSOLVED 
OXYGEN WITH AMIDOL

By M. M. E l l i s  a n d  M. D. E l l is
Water Quality Laboratories, U. S. Fish and Wildlife Service, and the Department of Physiol

ogy and Pharmacology, University of Missouri, Columbia, Missouri

The am idol (d iam inophenol hydrochloride) method for the visual 
colorimetric determ ination  of d isso lved  oxygen, as introduced by Isaacs
(1) and modified by G ilcreas (2 ) , although having the advantages of 
simplicity and speed over the standard W inkler method, is lim ited in 
accuracy by the polychrom e reactions of the amidol. I f  a w ater sample 
be buffered to approxim ately pH  5.1 and am idol added, two dominant 
colors develop, a red which is apparently  proportional to the amount of 
dissolved oxygen present, and a variable yellow . A lthough Gilcreas
(2), to com pensate for the d ifferences in the amounts of red and yellow  
produced by various quantities of d issolved  oxygen, prepared for  
visual com parison workable artificial standards from  m ixtures of co- 
baltous chloride and potassium  dichrom ate solutions, it seem ed to the 
writers that the photoelectric m easurem ent of properly filtered light 
transmitted through the oxidized  am idol solutions m ight enhance the 
accuracy of the m ethod w ithout sacrificing its  advantages.

Various solutions of oxidized am idol obtained by adding first 1 ml. 
of 75 per cent solution of sodium  citrate and subsequently 250 m gs. of 
purified amidol to 70 ml. of w ater carrying a known quantity of d is
solved oxygen (0.1 to 8.5 p.p.m .) w ere tested  for light transm ission  
with a spectropliotelom eter through the gam ut 3,200 to 7,000 Angstrom  
Units. The m inimal transm ission  (F ig . 1, A ) w as found consistently  
near 4,900 A .U., in a band of very  low  transm ission  extending from
4.400 to 5,200 A.U. for all of the am idol solutions studied. The low  
transmission in this band is due to the red com ponent of the oxidized  
amidol color, the actual am ount of ligh t transm itted  varying inversely  
with the quantity of d isso lved  oxygen  in the sam ple. A  second band  
of low transm ission extended from  3,300 to 3,700 A .U . and w as de
pendent upon the yellow  com ponent. The span of this band varied  in 
different samples, in general the spread being greater for sam ples 
carrying the sm aller am ounts of d isso lved  oxygen.

The transm ission curves for  the artificial standards prepared ac
cording to Gilcreas (2) varied  som ew hat in m inor details as would be 
expected in view  of the differences in the ratios of cobaltous chloride 
to potassium dichromate for the various equivalent oxygen  values, but 
the minimal transm ission  (F ig . 1, B ) for all of the artificial standards 
equivalent to d issolved oxygen  betw een 0.0 and 8.5 p.p.m. w as found to 
be near 3,700 A .U . in a m inim al transm ission  band extending from
3.400 to 3,900 A.U. A  second low  transm ission  zone w as evident be
tween 4,500 and 5,200 A .U . This band of low transm ission  for the
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artificia l standards spans the m inim al transm ission  zone of the oxidized  
am idol so lutions. H ow ever as the m inim al transm ission  through the 
oxid ized  am idol so lu tion s v aries w ith  the red com ponent and through  
the artific ia l standards w ith  the yellow  com ponent (d ichrom ate), these 
artificia l standards are n ecessarily  unreliable for fine determ inations 
in  eith er colorim eter or photelom eter, unless correct ligh t filters are 
used. T he artific ia l standards w ere d iscarded  accordingly in favor of 
the d irect determ ination  m ethod u sin g  on ly  the transm ission  through  
the ox id ized  am idol solutions.

T hese spectrophotelom etric an a lyses co llectively  show  therefore 
that for  m axim al efficiency in  the d irect photoelectric determ ination of 
the red com ponent o f the oxid ized  am idol so lution  a monochromatic 
ligh t near 4,900 A .U . or a lig h t filter h avin g  a m axim al transm ission

F ig . 1.— L ig h t  tra n sm iss io n  curve o f a n  a m id o l-tre a te d  w a te r  sam p le  c a r ry in g  1.7 p.p.m. 
d isso lved  oxygen  (A),  a n d  o f  a  G ilc reas a r tif ic ia l s ta n d a rd  e q u iv a len t to  2 p .p .m . dissolved 
oxygen  (B).

band spann ing the blue to yellow -green  zone betw een  4,400 and 5,200 
A .U . m ust be used.

A p p ly in g  these findings standardized  calibration  curves were ob
tained  readily  from  readings o f oxid ized  am idol so lutions developed  
from  sam ples o f known d isso lved  oxygen  content, w ith  a spectropho- 
telom eter set a t 4,900 A .U . or w ith  a photelom eter u sin g  a filter which 
transm itted  very  little  ligh t below  4,600 or above 6,000 A .U . and which 
had a m axim al transm ission  near 4,900 A .U . T hese curves like most 
calibration  curves for  photoelectric determ inations (H offm an, 3) are 
m ost effective for laboratory  or field use if  p lo tted  on sem ilogarithm ic  
paper. W ith  th ese curves d ifferences o f 0.1 p.p.m . in d isso lved  oxygen  
w ere noted  ea sily  in  am idol treated  sam ples. The m ethod w as very  e f
fective  for  d isso lved  oxygen  determ inations betw een  0.0 and 5.0 p.p.m., 
and p articu larly  so betw een  0.2 and 2.5 p.p.m. over which range the 
curve had a good  spread. F o r  q uan tities o f d isso lved  oxygen  above
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5.0 p.p.m. sm all cells m ust be used ow ing to the density of the color 
developed.

Gilcreas (2) noted that the color o f the oxidized amidol w as con
trolled best about pH  5.1, and stated  that the m axim al color w as de
veloped at that acid ity  in 30 m inutes, the sam ple rem aining usable for  
visual com parisons for  about two hours. To ascertain  the time lim its 
for accurate ligh t transm ission  through the oxidized am idol solutions 
at ordinary room tem peratures a series of readings w ere taken at 30, 60, 
90,120, and 150 m inutes a fter  the reagents w ere added. Each sample 
was read successively  in  a photelom eter w ithout a light filter, w ith an 
amber yellow  filter as su ggested  by Isaacs (1) as an aid to v isual com
parison, and w ith the green  filter previously  described, and also in a 
spectrophotelometer a t 3,700, 3,900, 4,900, 5,200, and 6,600 A .U . Some 
of the sam ples w ere also read v isu a lly  in a com parator block.

In term s of the 30-m inute reading the apparent dissolved  oxygen  
value fell, that is, the ligh t transm ission  increased  slightly , at 60 m in
utes for all readings except those m ade w ith  the green filter or at 4,900 
and 5,200 A .U . in the spectrophotelom eter, which three readings showed  
no change at the end of 60 m inutes. A fter  90 and 120 m inutes increased  
transmission of light of all w ave lengths excepting the three green  
lights was very evident, am ounting to an indicated loss of 1.0 to 1.5 
p.p.m. dissolved oxygen in sam ples actually  carrying 3.5 to 5.0 p.p.m., 
and from 0.1 to 0.5 p.p.m. in sam ples contain ing less than 3.5 p.p.m. d is
solved oxygen. A fter  90 m inutes even the readings w ith  the green  
filter and at 4,900 and 5,200 A .U . showed a sligh t increase in the amount 
of light transm itted. I t  is evident therefore that for analytical pur
poses the photoelectric readings on oxidized am idol solutions should be 
made with a green light betw een 30 and 60 m inutes a fter the reagents 
are added.

In all determ inations of d isso lved  oxygen w ith am idol care m ust be 
taken to prevent oxidation at the surface of the solution. I f  the sample 
be exposed to the air a fter  the am idol has been introduced a deep color 
quickly develops in the surface layer, which color w ill be added to the 
reading. The extrem e sen sitiv ity  of the reagent therefore becomes a 
hazard if the operations are carelessly  perform ed. In  the laboratory, 
where this method is particu larly applicable to seria l determ inations of 
dissolved oxygen of polluted w aters or oxygen  consum ption by aquatic 
animals or substances having oxygen  dem ands, the use of g lass gas 
sampling tubes w ith a tw o-w ay g lass stopcock on each end is recom
mended. A fter collecting the sam ple in  one of these gas sam pling  
tubes, the sodium citrate solution  and the am idol solution  can be intro
duced into the bottom of the sam pling tube from  oxygen-free containers 
through the two-way stopcock, w hile the disp laced  fluid overflows v ia  
the top stopcock. W hen the color has developed the cell for the photo
electric reading is filled from  the bottom  stopcock o f the sam pling tube 
by flooding. The cell while overflow ing is sealed  quickly w ith  its  g lass  
stopper.

For work requiring large num bers of ser ia l determ inations of d is
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solved  oxygen  a specia l cell w ith  g la ss  stopcocks is  convenient. T his  
cell m ay he m ade up in  its  own photoelectric  un it and can be tilled  and  
em ptied  repeated ly  w ithout changing the apparatus. In  th is w a y  10 
to 15 oxygen  determ inations per hour are ea s ily  possib le.

In  the field for stream sid e determ in ations the w riters have carried  
a photelom eter m any thousands of m iles in  an auto truck, current fo r  
the operation  of the photelom eter being obtained  by connecting  the in 
strum ent to the b attery  of the autom obile.

In  sum m ary, the red com ponent o f an oxid ized  am idol so lu tion  is 
readily  m easured  photoelectrica lly  if  a green  lig h t near 4,900 A .U . he 
used, g iv in g  a m ethod fo r  the rapid  determ ination  o f d isso lv ed  oxygen  
accurate to less  than 0.1 p.p.m. in routine ser ia l te sts . T his m ethod is  
applicable to both laboratory and field work.
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THE EFFECT OF VARIOUS TREATMENT PROCESSES 
ON THE SURVIVAL OF HELMINTH OVA AND 

PROTOZOAN CYSTS IN SEWAGE *
B y E l o i s e  B. C r a m

Senior Zoologist, Division of Zoology, National Institute of Health,
TJ. S. Public Health Service

I n t r o d u c t i o n

An attem pt has been made to evaluate under controlled conditions 
the effect on ova and cysts of hum an p arasites of sew age treatm ent 
processes sim ulating those in  common use today. The subject m erited  
attention for several reasons. On the one hand there has been a dearth  
of inform ation in  th is respect. C ritical experim ental work has been  
done previously  w ith  E berthe lla  typh osu s  (1, 2) hut as regards the 
protozoan and worm  p arasites available inform ation  appeared to he 
confined to observations made under natural conditions o f pollution. 
On the other hand the subject appeared to be one o f increasing im por
tance because o f two factors operating at the present time.

F irst, there is to be expected an inevitable increase of parasitic  in fec
tions in this and other countries because of the return of infected  m ili
tary personnel from  areas w here p arasites are prevalent, especially  the 
tropics and the Orient. T herefore there is a probability  of an increase  
of certain parasitic infections already known here and the introduction  
of exotic infections not p rev iou sly  endem ic here. In th is connection, 
the writer (3) was im pressed  by critical studies published after the 
World W ar, principally  in G erm any and France, show ing a greatly  in 
creased prevalence and severity  o f p arasitic  d iseases not only in return
ing troops but in the civ ilian  population. C row ding and other factors  
leading to the breakdown of sanitation, as w ell as im paired nutrition, 
offered favorable conditions for an easy  spread of such infections. In  
France especially severe cases of ascariasis, like those u sually  seen  only  
in the tropics, became prevalen t in  the civ ilian  population; th is w as 
strikingly evident from  observations made in the surgical departm ent 
of a hospital in H avre where, in the two years fo llow ing cessation  of 
the war, one of every three persons operated on vom ited  ascarids during  
the two days follow ing operation.

Secondly, there is to be expected an increased  use o f sew age sludge 
as fertilizer, here and abroad. P resen t day recom m endations (4) are 
bringing to the attention not only o f the farm er but also o f the am ateur 
“ victory” gardener the fertilizer value o f sludge.

Prelim inary investigations on th is problem  (5) w ere in itia ted  in  the  
summer of 1941, at which tim e there w ere exam ined 26 sam ples o f sludge

* The p resen t study  w as m ade u n d e r a  c o n tra c t, recom m ended  b y  th e  C om m ittee on M ed i
cal R esearch, betw een the Office of Scien tific  R esearch  a n d  D evelopm en t a n d  th e  N a tio n a l  I n s t i 
tu te  of H ea lth . P resen ted  a t  th e  F o u r th  A n n u a l C onvention  o f th e  F e d e ra tio n  o f Sew age 
W orks A ssociations, Chicago, 111., Oct. 21, 1943.
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from  sew age treatm ent p lants in  16 m u nicipalities and 2 national parks  
in C alifornia and 1 national park in  A rizona, and 75 sam ples o f sludge  
from  17 arm y cam ps in 8 southern states. W ith  a single exception, no 
eggs o f parasitic  helm inths w ere found in  the sludge from  m u n icipalities  
and parks. H ow ever, from  27, or s lig h tly  over one-third o f the sam ples  
from  the arm y cam ps, eggs o f p arasitic  helm inths w ere iso lated . Ova 
of A sca r is  lum bricoides  w ere encountered m ost freq uently  and w ere  
found in sam ples drawn at all stages o f treatm ent from  raw  sew age to 
the final dried sludge. The v iab ility  o f the eggs w as dem onstrated . A  
species o f amoeba closely  related to E n dam oeba  h is to ly t ica  w as found  
in  sludge both of m unicipal and camp origin.

T hese prelim inary observations em phasized the need o f a critica l 
investigation  conducted under controlled conditions. The fa c ilitie s  o f  
the Stream  P ollu tion  In vestigation s S tation  o f the U . S. P ublic H ealth  
Service at Cincinnati, Ohio, w ere utilized. T hese fa c ilities  w ere m ade  
available orig inally  by M edical D irector H . E . H asseltin e  and su bse
quently by his successor, E ngineer D irector H . W . S treeter. Mr. D on
ald 0 . H icks, assistan t scientific aide, w orked w ith  the w riter in  p racti
cally  all phases of the investigation . The sta ff at the S tation  co
operated in w ays too num erous to c i t e ; the chem ists, n otab ly  C. C. Rucli- 
hoft, 0 .  P . P lacak and W . A. M oore, w ere responsib le for  chem ical 
analyses, J . B. Lackey furn ished  b iological m ateria l and data, C. T. 
B utterfield  supplied  cultures o f bacteria, w hile S. B . W eibel designed  
and supervised  construction and operation o f m uch of the experim ental 
equipment.

M e t h o d s

A  sm all Im hoff tank served as a source o f supp ly o f p a rtia lly  d i
gested  and later of ripe s lu d g e ; it w as fed  by a constant flow of sew age  
which had been settled  in a tank supplied  by a sam pling  device w ith  
representative sam ples from  continuous flow sew age from  one o f the 
m unicipal m ains. Sew age and sludge w ere inoculated  w ith  eggs and  
cysts of in testin a l parasites, and w ere subjected to treatm ent p rocesses  
sim ulating in principle those o f present day practice, as n early  as w as 
possib le under experim ental conditions. It w as n ecessary  to conduct 
the tests on a m iniature scale in  order that the inoculated  m ateria l could  
be recovered subsequently.

E g g s  o f various p arasites and cysts o f E n d a m o eb a  w ere u sed  in  the 
studies. The eggs of the large roundworm , A sca r is  lum bricoides ,  w ere 
obtained by d issection  o f worm s orig in ating  from  m an and from  swine. 
The egg  of th is p arasite  is thick-shelled. The developm ent o f the em 
bryo w ith in  the egg  proceeds at a re la tively  slow  rate, reaching th e in 
fective  stage under favorable conditions in  12 to 15 days. H atch in g  
does not occur in the external environm ent and the em bryo rem ains  
w ithin the eg g  until the la tter is sw allow ed by a su itable host.

E g g s  of the dog hookworm , A n cy lo s to m a  caninum,  w ere used  for  the  
present tests. E g g s  of the dog ascarid , T oxascaris  leonina,  and w h ip 
worm, Trichuris  vu lp is ,  w ere included incidentally .
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C ysts o f the protozoan parasite, E ndam oeba  h is to ly tica ,  which is  the 
cause o f am oebic d ysen tery  o f man, w ere obtained from  cultures o f the  
am oebae grow n in a m odified Boeck and D rbolav egg-Locke m edia w ith  
rice starch.

P rimary S ettling

O bservations w ere m ade in  three tests  on the degree o f settlin g  of 
Endam oeba  cysts and of hookworm  and ascarid .eggs, thoroughly m ixed  
and allow ed to stand quiescent in  sew age o f d ifferent strengths. Two  
types o f containers w ere used for com parative p urposes; one w as a 
glass cylinder w ith  outlet at bottom  only, the other a m etal tank w ith  
outlets at bottom  and at several levels on the side (P ig . 1). The verti-

F ig . 1.— M e ta l ta n k , c a p a c ity  72 li te rs , u sed  fo r  p r im a ry  se ttl in g  e x p e rim en ts  a n d  su b seq u en tly , 
w ith  f lo a tin g  cover, fo r  s ludge d ig es tio n .

cal depth o f settlin g  in  all three tests w as 26 inches. The room  tem pera
ture w as 23° to 27° C. The inoculum  of cysts a n d /o r  eggs w as thor
oughly m ixed w ith  raw sew age. T his m ixture, standing quiescent ex 
cept for such currents as w ere caused by sam pling, w as sam pled by in 
sertion  o f a cap illary p ipette just below the surface and in  te st N o. 3 
also to a depth Vs of the w ay down from  the surface, and by draw s m ade
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at the outlets. Sam ples w ere centrifuged , the liquid asp irated , and  
counts and cultures m ade from  the sedim ent.

The findings are sum m arized in  T ables I  and II . The counts from  
the upper two levels show  the presence o f large num bers o f cy sts  o f  
E. h is to ly tica  at the surface and a short d istance below  the surface fo r  
a period o f 3 hours, the extent o f observation , evidence which ind icates  
that the effluent from  prim ary settlin g  tanks would be of m ajor im por
tance as a site of amoeba cysts orig in a lly  p resent in  sew age. H ook
worm  eggs also w ere still present at the upper levels  a fter  2% hours of 
settling. On the other hand, no A sca r is  eggs w ere found in  sam ples  
from  the upper th ird  after a 15-m inute period  o f settlin g ; accordingly, 
it m ay be concluded, as regards the d isp osition  of A sca r is  ova, that the 
effluent w ould be of decidedly m inor im portance as com pared w ith  
sludge.

T r i c k l i n g  F i l t e r s

T ests were run to determ ine w hether standards of efficiency o f p uri
fication by trickling filters, as now m easured by 5-day B.O .D. reduction, 
were o f significance as regards rem oval o f protozoan cysts and eggs of 
in testinal parasites, and to determ ine w hether d ifferences in rate and  
in tensity  o f application o f in fectious sew age and rate o f flow o f the filter 
influenced the relative num bers of cysts and eggs appearing in  the e f 
fluent at various periods. F o r  th is purpose experim ental pure culture  
grow th w as developed in  a filter (F ig s . 2, 3, and 4) 22 inches deep, or 
approxim ately % the depth of a fu ll scale filter, com parable to that de
scribed by B utterfield  and W attie  (6, 7 ). Three sp ecies o f zoogleal 
bacteria, Num bers 87, 102, and 103, used by these authors, w ere em 
ployed in the present tests. The principal p articu lars o f technique and  
the results of the five tests are sum m arized in  Table III .

P rior to introduction of E. h is to ly t ica  cysts and helm inth eggs, when  
the flow was equivalent to 1 m illion  gallons per acre per day, the filter 
showed a 63.2 per cent reduction in b iological oxygen  dem and, a high  
efficiency for a filter % norm al depth. T his efficiency dropped as the  
tests proceeded. The efficiency as regards cyst rem oval ranged  from  
approxim ately 88 to 99.9 per cent in a 24-hour run in  the variou s te sts , 
but there appeared to be no correlation  betw een efficiency in  B .O .D . re
m oval and in cyst rem oval. In T est 1, when reduction  o f B .O .D . w as  
highest, percentage rem oval of am oeba cysts w as low est, ap proxim ately  
12 per cent appearing in the effluent in  24 hours. In  th is case the cysts  
were introduced in  concentrated form  in  re la tiv e ly  large num bers, and  
th is cyst load, that is , the num ber introduced and the rate o f their  
introduction, appeared to be o f significance. In  T est 2, in  which other  
factors w ere much the sam e as in  T est 1 but in  w hich the cysts  w ere  
introduced in the influent in very  d ilu te form  over a considerable length  
of tim e, less than one-tenth of one per cent p assed  the filter. C om para
ble results w ere obtained w ith  filters o f low er efficiency in  B .O .D . re
m oval (T ests 3 and 4) ; w ith  a heavier cyst load only about a 90 p er cent 
rem oval of cysts w as effected, as com pared w ith  a 99 per cent rem oval
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T a b l e  I .—Comparative Counts of Cysts of E. histolytica During Primary Settling

T e s t N o .  1 N o .  2 N o .  3
C o n t a in e r : T a n k T a n k C y l in d e r

I n o c u l u m :  
N o .  c y s ts 1,000,000 1,500,000 400,000

A m t .  o f  s e w a g e 36 l i t e r s 36 l i t e r s 1.2 l i t e r s

C h e m ic a l
a n a ly s is :

S u s p . s o l id s  392 p .p .m .  
A s h  o n  s o l id s  23.47%  5- d a y  B . O . D .  740

572 p .p .m .  23.80%  610
1480*22.43%

A m o u n t  o f  
s a m p le

25 M L . 25 M L . 5 M L .

C o u n ts :  N o .  c y s ts T o p 1/4 d o w n B o t t o m T o p 1/4 d o w n B o t t o m T o p
1/3

d o w n
B o t 
t o m

A t s t a r t ................

A fter 15 m in . . 

A fter 30 m in . . 
A fter 45 m in . . 
A fter 1 hr. . .

472 '
304
402

282

av .
365

348
294
412
430
202

av.
337

425 300
400
245
360
539,

av .
369

432
301
280
450
511,

av .
395

230
220

560

av .
337

129
126

64
77

av .
99

40

307
156

A fter l j  h rs. . 
A fter l j  h rs. . 

A fter I f  h rs. . 

A fter 2 h rs. . .

2 4 8 '
120

336

av .
235

262
278
208
330,

av .
269

315]

r j -

532

n o

av .
321

3 7 2 '
420
279

av .
357

210
128
168

av .
169

76
99

66

av.
80

95

A fter 2 j  h rs . . 
A fter 2£ h rs. . 

A fter 2 f  h rs. . 

A fter 3 h rs. . .

150

396

>av.
273

426
374
348
440

av .
'3 9 7

369
296

av .
332

259]
432

av .
345

169
28
44

av .
^83

80

120

av .
100

67

245 693

A v erag e . . . . 301 335 307 361 374 195 93 112 385

* D u e  to  a d d itio n  of se d im e n te d  fecal m a te r ia l co n ta in in g  ho o k w o rm  eggs (see T a b le  I I ) .

T a b l e  I I .— Comparative Counts of Helminth Ova During Primary Settling

T e s t  N o .  2 (see  T a b le  1) 
I n o c u lu m :  N o .  o v a :  
Ascaris lumbricoides 1,500,000

T e s t  N o .  3 (see  T a b le  I )  
I n o c u l u m :  N o .  o v a :  

H o o k w o r m  50,000 
Toxascaris 35,000

C o u n t s :  N o .  o v a : C o u n t s :  N o .  o v a :

T o p 1/4 d o w n B o t t o m

T o p 1/3 d o w n B o t t o m

H o o k w o r m H o o k w o r m H o o k w o r m T o x a s c a r is

A t s t a r t ............ 300 208 220 10 m in . . .. 20 252
280
396

918
540
210

10 0 1,261 20 m in . . 27
51

8
0 0 30 m in . . .
0 0 5,040

406
45 m in ..........

0 0 1 h r ........... 0 25
I f  h r s .............. 0 0 48 l j  h r s ............ 2
2 h rs  ............ 0 0 24 1J h r s ............ 3

0 0 104 2 h rs .............. 0 5
0 0 0 h rs ............ 3 3
0 0 22 3 h r s .............. 0 0 45 0



1 1 2 4 SEWAGE WORKS JOURNAL November, 1943

w ith a ligh ter cyst load. W hen operated  as a contact filter (T est 5) 
approxim ately  96 per cent o f the cysts w ere rem oved. T hat the v ia 
b ility  of E. h is to ly t ica  cysts w as not affected by p assa g e  through  the  
filter w as dem onstrated  by cultures in three o f the five tests.

F ig . 2.-— S k etch  o f p u re  c u ltu re  tr ic k lin g  f ilte r  eq u ip m en t. A, s to ck  su p p ly  o f  s te rile  
sy n th e tic  se w ag e ; B, e q u a liz in g  re se rv o ir  f o r  m a in ta in in g  a p p ro x im a te ly  a  c o n s ta n t  p re ssu re  
on  th e  fe e d  l in e ;  C, t r ic k lin g  f ilte r  w ith  p ro v is io n  f o r  inflow  a n d  ou tflow  o f  liq u id , a n d  D, 
co n tro l device f o r  in te rm it te n t  flow. A f te r  B u tte rf ie ld  a n d  W a tt ie  (1 9 4 1 ). F o r  d e ta i ls  o f 
c o n s tru c tio n  see o r ig in a l a r tic le .
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Eggs of worm parasites (4 species) were removed much less ef
ficiently (Tests 1 and 4) than were amoeba cysts under the same condi
tions. Eggs that remained in the filter continued their development 
and subsequent sloughing brought away live hookworm larvae and em- 
bryonated asearid eggs.

In summary, therefore, the tests failed to show a correlation be
tween efficiency of the filter as regards 5-day B.O.D. reduction and re-

F ig . 3.— Cnseeded sterile filte r. A fte r B utterfield  and W attie  (1941 ).
F ig . 4.— Trickling  filte r 7 days a fte r seeding. A fte r B utterfield  and W attie  (19 4 1 ).

moval of cysts and ova. Although the filter was V?, normal depth and 
the conclusions to be drawn are limited by this fact, nevertheless the 
evidence to date throws doubt on the efficacy of trickling filter treatment 
in the removal of infectious parasitic material from sewage.

A c t iv a t e d  S l u d g e

Technical difficulties were encountered in connection with critical 
testing of the effect of activated sludge treatment, especially as regards 
E. histolytica cysts. The biota of the sludge, especially organisms pro
ducing rapid digestion of starch, prevented normal reproduction of the
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am oebae in the m edia used  for  cu ltures. F urtherm ore, the presence of 
num erous free-liv in g  am oebae in  som e lo ts o f sludge com plicated  id en ti
fication o f a typ ical specim ens o f E . h is to ly tica .  T here w as also the 
p o ssib ility  o f the presence o f larva l roundw orm s of free-liv in g  sp ecies  
com plicating the identification  o f hookw orm  larvae. A ccord ingly  there  
w as developed an experim ental activated  sludge o f lim ited  b iota  and a 
double series o f tests w as run w ith  experim ental and w ith  natural acti
vated  sludge. To develop an activated  sludge o f m ixed  know n pure  
culture organism s, sterilized  sew age in an 8-liter serum  bottle w ith  
aerator attachm ent w as inoculated w ith  fu n gi (10 sp ecies o f P h y  corny - 
cetes)  o f trickling filter and activated  sludge origin , a lgae (E uglena  
v ir id is  and Chlorogonium  euchlora ), 1 species o f cilia te ( Glaucoma  
p y r i fo rm is )  and 1 sp ecies o f filam entous bacterium  (S p h a ero ti lu s  na- 
ta n s ), both o f activated  sludge origin , and 3 sp ecies o f zooglea l bacteria  
(B utterfield  and W attie  N os. 87, 102, and 103) o f tr ick ling  filter origin . 
A fter  7 weeks developm ent the experim ental sludge contained 1120 
p.p.m. suspended solids and effected a 92.38 per cent purification, as 
m easured by 5-day B.O .D., during a 24-hour period  of aeration.

E n d a m o e b a  H i s t o l y t i c a

E x p er im en ta l  A c t iv a te d  S ludge.— A  3-liter portion  o f sludge (2,688  
p.p.m. suspended s o lid s ; 95.52 per cent reduction in  5-day B .O .D . dur
ing 24 hours aeration) w as inoculated  w ith  approxim ately  500,000 cysts. 
V iab ility  of the cysts w as dem onstrated at half-hour in terva ls up to 3 
hours and at the end of 24 hours and of 48 hours o f activated  sludge  
treatm ent; cultures m ade 72 hours after inoculation  o f the sludge w ere  
negative.

N atu ra l  A c t iv a te d  Sludge.-— C onclusive results w ere obtained which  
confirmed those secured w ith experim ental activated  sludge. T here  
was grow th o f E. h is to ly tica  in cultures m ade both from  sam ples o f the  
m ixed sludge and settled  sludge, at 4 hours and 24 hours a fter  inocu la
tion, and from  the supernatant w hen it w as w ithdraw n by siphon  and  
settled  by centrifugation  a fter 4 and 24 hours, and after 2, 3, and 5 days  
of activated  sludge treatm ent.

The results w ith  both lots o f sludge indicated  that the cr iteria  of e f 
ficiency o f purification by activated  sludge are not o f significance as re
gards the effect on E. h is to ly tica  cysts.

H o o k w o r m

Inoculation  of hookworm  eggs secured from  dog feces by zinc su lfa te  
flotation fo llow ed  by repeated  w ash ing and settlin g  in  w ater w as m ade 
into two lots o f experim ental activated  sludge (one lo t w ith  suspended  
solids about 2,400 p.p.m ., the other about 3,400 p .p .m .) and one lo t of 
natural activated  sludge (2,400 p .p .m .), held at room  tem perature. R e
su lts w ere essen tia lly  sim ilar in  all lots. E g g s  in advanced sta g es o f  
developm ent w ere p resent in  the settled  sludge for 2 d ays; m any active  
larvae and in one case som e eggs w ere found in the supernatant draw n
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after 20 hours aeration. W ith  daily  renew al o f liquor, live larvae con
tinued to be p resent in  considerable num bers in  the supernatant on the 
3rd to 5th days but only dead larvae w ere recovered between the 6th and 
10th days. T hereafter the search fa iled  to reveal any eggs or larvae. 
It w as apparent therefore that developm ent and hatching o f hookworm  
eggs proceeded at a norm al rate in  activated  s lu d g e ; that larvae, alive  
and active up to 5 days but dead thereafter, rem ained principally  in  the 
supernatant and w ere draw n off w ith  it daily, until all had been re
moved or, i f  rem aining, had d isin tegrated  by the end of 10 days.

A s c a r i s  L u m b r i c o i d e s

Two lots of natural activated  sludge w ere inoculated  w ith  eggs of 
A. lum brico ides; lo t No. 1 w as held  for  35 days, No. 2 for 14 days at 
room tem perature, then both a t 20° C. D evelopm ent in the eggs pro
ceeded through the norm al sta g es to active em bryos. The eggs appar
ently settled  sufficiently rap idly  so that their num bers w ere not greatly  
depleted when the supernatant w as w ithdraw n da ily  a fter  30 m inutes 
settling. In  one lot of sludge, eggs conta in ing  active em bryos w ere  
found at intervals up to 151 days. A t 192 and 222 days, respectively , 
a single egg w ith nonactive em bryo w as iso la ted  but th erea fter  the 
search fa iled  to reveal eggs. In  the second lo t o f sludge there w as ev i
dence of d isin tegration  in eggs  82 days a fter  inoculation , and no eggs  
could be found at la ter periods.

The evidence ind icates therefore that activated  sludge treatm ent 
does not affect the v iab ility  o f E . h is to ly t ica  cysts  or o f hookw orm  or 
ascarid eggs.

S e c o n d a r y  S e t t l i n g  A f t e r  A c t i v a t e d  S l u d g e  T r e a t m e n t

A s noted previously, E n dam oeba  h is to ly t ica  cysts  w ere fou n d  to be 
present in the supernatant drawn off by siphon from  activated  sludge  
after 15 to 30 m inutes settlin g  o f the sludge.

Observations w ere m ade as to the effectiven ess o f fu rth er settlin g  
of the supernatant from  three lo ts of cyst-inocu lated  slu d ge; E . h is to 
lytica cysts were still present in the upper p ortion s o f the liquor for  
periods up to 16 hours.

C h e m i c a l  P r e c i p i t a t i o n  D u r i n g  S e c o n d a r y  S e t t l i n g

The effectiveness of alum floe as an aid  in  the se ttlin g  o f cy sts  o f E.  
histolytica  w as tested  w ith two lots of supernatant draw n resp ective ly  
after 4 hours and 24 hours of activated sludge treatm ent. In  both cases  
approxim ately % of the liquor was le ft untreated  to serve as a con
trol, and the rem ainder treated with aluminum su lfa te and concentrated  
ammonium hydroxide at a rate of 10 ml. of a 10 per cent so lu tion  o f the  
su lfate and 1 ml. of the hydroxide per liter of liquor. The floe w as  
allow ed to settle  fo i lo  minutes. The results ind icated  effective re 
m oval of the protozoan cysts by the chemical precip itation . C ultures
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m ade from  the untreated  liquor and from  the alum  floe o f the treated  
liquor gave p o sitiv e  grow th  of E . h is to ly t ica  but those from  the clear  
supernatant draw n off a fter  chem ical p rec ip ita tion  w ere n egative .

I n t e r m i t t e n t  S a n d  F i l t r a t i o n

T ests  w ere run to determ ine the effectiven ess o f in term itten t sand  
filtration  in  the rem oval from  sew age o f cy sts  and eggs o f in testin a l 
p arasites. The construction  o f the filter and m ethod of d osin g  are 
shown in  F ig . 5. E aw  settled  sew age w as used. The sand  had an ef-

F ig. 5.—Experimental interm ittent sand filter.
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1'ective size o f 0.53 and a uniform ity  coefficient o f 1.47. The resu lts are  
shown in  Table IV . W ith  the sew age fed  at a rate o f 100,000 g ./a ./d .  
in the in itia l te st w ith a 12-inch sand layer A sca r is  eggs w ere found to

T a b l e  IV . Intermittent Sand Filtration for Removal of Ascaris ami 
Hookworm Eggs and E. histolytica Cysts

Fresh  se ttle d  sew age S an d , effective size 0.53. U n ifo rm ity  coefficient 1.47

T e s t  N o . 1

T e m p e r a tu r e :  S a n d  d e p t h  G r a v e l  d e p t h  D o s e :  A t  24 h r .  i n t e r v a ls
M a x .  80°  F .  12"  3"  7,192 m l .  in  7 t o  21 m in . ,  e q u iv a -
M in .  68°  F .  I n o c u l a t io n :  8 m i l l i o n  Ascaris e g g s  i n  D o s e  1 l e n t  t o  100,000 g a l . / a c r e /d a y

D o s e ; 
d a y  N o .

D o s in g F i l t r a t e D u r a t i o n  o f
R e s u l t  fo u n d  i n  f i l t r a t e

t im e ,
m in u te s

la g ,
m in u t e s

f i l t r a t e  f lo w ,  
m in u te s 1s t  h a l f  

Ascaris e g g s
2n d  h a l f

Ascaris e g g s
T o t a l
E g g s

l 21 7 33 27 2 29
2 19 6 29 3,320 60 3,380
3 18 6 34 70 0 70
4 17 6 28 0 1 7
5 7 4 21 0 0 0

T e s t  N o . 2
S an d  d e p th  2 4 " ; o th erw ise  th e  sam e as t e s t  N o . 1

1 17 12 55 0 0 0
2 14 12 50 0 0 0

T e s t  N o . 3
Sand d ep th  and  dose: Sam e as T e s t  N o. 2. In o c u la tio n : 30,000 ho o k w o rm  eggs in  D ose  1

M in u t e s H o o k w o r m  e g g s  o r  la r v a e

1 14 10 60 0 0 0
2 10 8 60 0 0 0
3 8 7 60 0 0 0
4 19 12 70 0 0 0
7 17 12 65 0 0 0

T e s t  N o . 4
Sand  d e p th  2 4 "  D ose: 142 m l. in  1 4 -15  m in .

In ocu la tion : 1 m illion cysts in  D ose 1. e q u iv a le n t to  100,000 g a l./a c re /d a y

1 D r ip ,  h r s . C y s ts C y s ts C y s ts

1 15 10 4 0* 0* 0
2 14 12 4 0 0 0

* C u ltu re s  negative.

pass through the filter. A 24-inch sand layer w as subsequently  u sed  
and the results in mated effective removal of A sca r is  and hookw orm  
eggs and, m  â  sm aller filter, of amoeba cysts. L ater the d o sin g  w as  
speeded up to 125,000 and then !73,000 g ./a ./d . and, although th ese  te sts
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did not include am oeba cysts, no A sca r is  or bookw orm  eggs w ere found  
in  the filtrate, even w ith  these h igh  dosings.

S l u d g e  D i g e s t i o n

In  18 lo ts o f sludge held  fo r  va ry in g  len gth s o f tim e eggs o f A sca r is  
lum bricoides  w ere found to be extrem ely  re s is ta n t to d igestion . E g g s  
obtained by d issection  o f specim ens o f the w orm s w ere inoculated  into  
raw  or p artia lly  d igested  sludge from  the Im hoff tank or into a m ix
ture of ripe sludge, 1 part, w ith  fresh  settled  sew age, 4 p arts in  4 or 8 
liter  serum  bottles. F o r  three larger lo ts o f slud ge a m in iature d ig es
tion  tank w ith  floating cover (F ig . 1) w as u sed  and to  10 p arts o f ripe  
Im hoff sludge w as added da ily  for  30 to 60 days 1 p art o f fresh  settled  
sew age, w ith  a final y ie ld  o f 60 to 72 liters  o f sludge. U n d er the an 
aerobic conditions, developm ent o f the eggs w as suspend ed ; on ly  in  
eggs which w ere brought to the surface, probably w ith  gas bubbles, did  
em bryonation occur. Graph 1 correlates the length  of sta y  o f the eggs  
in  the sludge w ith  the average v iab ility . F o r  the first 3 m onths o f d i
gestion , the v iab ility  o f the eggs appeared  to be little  a ffected; a fter  6 
m onths an average of 10 per cent w as still v iable. A fte r  a y ea r  in  
sludge eggs w ere still found which w ere capable o f developm ent. The  
tem perature during d igestion  o f the sludge did  not appear to affect the  
resu lts to any practical extent, as seen  in  T able V , w hich assem bles  
data as to the orig in al com position  o f the m ixtures, the final an a lyses  
at the end of the observation  period, a t d ifferen t tem peratures, and the  
proportion  o f eggs w hich w ere still v iab le a fter  variou s p eriod s of 
tim e. N ot only w ere the eggs still v iable a fter  long  period s a t the  
constant tem peratures o f 20° and 30° C., but also there w as h igh  p er
centage v iab ility  at the end of 3 and 4 m onths a t h igher tem p eratu res  
of the greenhouse and of the laboratory.

The developm ent o f hookw orm  eg g s a lso  w as suspended  w hile they  
w ere in d igestin g  sludge. T hey su rv ived  for  shorter period s o f tim e  
than did ascarid  eggs, as w as to be ex p ec ted ; how ever, developm ent and  
hatch ing o f hookworm  larvae w ere dem onstrated  a fter  sludge d igestion  
fo r  periods up to 64 days at 20° C., 41 d ays a t 30° C., and 36 d ays at 
room tem perature.

T hese resu lts ind icate that the eggs of these tw o in testin a l p a ra sites  
w ill w ithstand  sludge d igestion  fo r  period s sufficiently lon g  fo r  r ip en 
ing  o f the sludge. B y  com parison, cysts  o f E n d a m o eb a  h is to ly t ica  ap 
peared  to be much less  resistan t. F rom  ob servation s on 17 lo ts  of 
sludge, cysts  w ere still v iable a fter  12 d ays a t 20° C., 10 d ays a t 30° C., 
and 4 days a t outdoor w in ter tem peratures ran ging  from  — 12° to 19°
C., but cultures m ade at la ter  tim es fa iled  to show  grow th  o f th is  
amoeba. M ore ex ten sive  stud ies are desirable, esp ec ia lly  in  v iew  of 
the lim ita tion s of technique. H ow ever, the evidence to date ind icates  
that there would be a considerable sa fe ty  factor  in the d ifference in  
length  o f v ia b ility  o f cysts  o f E. h is to ly t ica  and the usual len gth  o f the  
period  of sludge d igestion .
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Sludge D rying

F o r testin g  the resistance to drying of ascarid  and hookworm eggs  
which had previously  undergone sludge d igestion , the sludge w as poured  
into two types of drying units. In  the one type (F ig . 6 ), non-adjustable  
as to depth, the sludge sank below  the surface during d rying; in the 
other type (F ig . 7) the upper sections of the unit w ere rem ovable so 
that the surface o f the sludge could be exposed  to direct sun and air  
currents during the entire drying  period. O bservations w ere made on 
A scaris  lumbricoides  eggs in 26 cakes of drying  sludge. The effect of

P i g .  6.— N o n -ad ju staW e u n its  u sed  fo r  sludge d ry in g .

variations in depth of gravel, sand and sludge layers w as investigated , 
as w as also the effect of indoor drying, in greenhouse and laboratory, 
where direct sunlight w as lacking and a ir m otion w as lim ited  but where 
drying progressed  consisten tly , and of outdoor drying, w here d irect 
sunlight and air currents w ere present but w here the degree of drying  
varied  w ith  the weather. Space does not perm it a deta iled  an a lysis  of 
the findings here. A scarid  eggs survived  long periods of sludge d ry
ing; they w ere viable for as long as 118 days of indoor (greenhouse) 
drying and for 170 days of outdoor drying. T hey w ere very  resistan t  
to loss of m oisture; viable eggs w ere found in several cakes w ith  
m oisture content below 10 per cent. In  one lot of sludge the cake still
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contained  viable eggs when its  m oisture content w as 5.84 per cent a fter  
81 days o f drying  w ith  sum m er tem peratures which freq u en tly  reached  
115° F . in  the greenhouse. H ow ever, in  cakes w ith  3 and w ith  4 per  
cent m oisture, on ly  d isin tegrated  ascarid  eg g s w ere found. In  general, 
therefore, although there appeared  to be va ria tio n s in the resistan ce of 
A sca r is  eggs in  d ifferent sludge lots, there w as a preponderance o f ev i
dence that the su rvival periods w ere such that sludge dry ing  w ould  not 
ord inarily  d estroy  the v iab ility  o f the eggs o f th is p arasite .

A s regards hookw orm  eggs, developm ent w as resum ed as aerobic  
conditions w ere established  in  d ry in g  sludge. A ctiv e  larvae hatched, 
continued developm ent to the sheathed  in fective  stage , and rem ained  
alive for periods up to 62 days and until the m oisture content o f the

F i g. 7.— Adjustable units used for sludge drying.

sludge had dropped to as low  as 9.87 per cent. The evidence ind icates  
therefore that the usual drying  of sludge could not be relied  upon to 
kill hookworm  larvae.

In  te sts  of supplem entary m easures o f possib le value in  the d estruc
tion  of eggs of in testin a l p arasites, h ea tin g  o f p u lverized  sludge to 
103° C. (217° F .)  fo r  3 m inutes d estroyed  100 per cent o f the A sca r is  
eggs. F u m igation  of sludge cakes and of sand  w ith  gaseou s m ethyl 
brom ide for  24 hours appeared  o f lim ited  value since it on ly  d estroyed  
A sca r is  eggs which had not started  developm ent and had little  effect on 
p artia lly  or com pletely developed  eggs.

S u m m a r y

U nder experim ental conditions sim u lating  sew age treatm ent proc
esses in  common use today, w ith  inoculation  of know n q uan tities  of
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helm inth ova and protozoan cysts represen tative o f sp ecies o f p arasites  
of pathogenic im portance to m an, critica l ob servations w ere m ade as to  
the su rvival of the ova and cysts.

P rim ary  settlin g  did not rem ove cysts o f E n d a m o éb a  h is to ly t ica  
from  sew age; accordingly the effluent from  settlin g  tanks w ould be of 
m ajor im portance in  subsequent d isposition . To a lesser  exten t hook
worm  eggs and in even sm aller proportions A sca r is  eggs m ight rem ain  
in  the effluent.

A s to treatm ent of the effluent, there w as evidence that am oeba cysts  
and helm inth ova m ay pass through tr ick ling filters and that they  
would survive activated  sludge treatm ent, irrespective  o f the efficiency 
of the filter and of the activated  sludge as m easured by 5-day B.O.D. 
reduction. On the other hand, chem ical p recip ita tion  by production  of 
alum floe during secondary settlin g  effected  rem oval o f am oeba cysts  
from  the liquor, as did also in term itten t sand filtration  through a 24- 
inch layer of sand at a rate of 100,000 gallons per acre per day.

A s regards the sludge, there w as no evidence that E. h is to ly t ica  
cysts could w ithstand  the d igestive  process. H ow ever, A sca r is  and  
hookworm ova survived  d igestion  and subsequent dry ing  o f sludge. 
H eatin g  of dried sludge to 103° C. fo r  3 m inutes d estroyed  100 per cent 
of the A sca r is  eggs. F um igation  experim ents w ith  gaseou s m ethyl 
brom ide indicated  that th is m ethod probably w ould be o f lim ited  value  
in destroyin g p arasite  m aterial in sludge.
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O F  S E W A G E  T R E A T M E N T

By J ames B. Lackey and R. M. Dixon
Senior Biologist, U. S. Public Health Service, Cincinnati, Ohio,

and
Captain, U. S. Army, Dallas, Texas

Introduction

Since 1938 a considerable num ber of sew age treatm ent p lants have  
been constructed in  the low er south central sta tes, under the patents  
covered by the H a y s process. T his process w as developed  between  
1930 and 1938 by Clyde H ays, C ity Chem ist of W aco, T exas, who car
ried out experim ental work in  a sm all p ilo t p lant on the grounds o f the 
W aco activated  sludge plant. The first m unicipal p lan t w as con
structed  at E lg in , T exas, in 1939, and the num ber o f in sta lla tion s has 
increased  rap idly  until now  there are over seven ty  p lan ts in  operation , 
including those in  A rm y and N avy  cam ps. F o r  a descrip tion  o f the 
structural d eta ils of such p lants, the reader is  referred  to an article by  
Griffith (1 ) , which also g ives d eta ils of operation , and som e of the diffi
culties encountered. A n  article by K essler  and N orgaard  (2) ,  deals 
w ith operation  o f som e of the A rm y plants, and H urley  (3) ,  in  The  
S u rv eyo r ,  looks at the process from  an outside, detached p o in t o f v iew , 
and poin ts out that the “ H ays process w ill need to prove itse lf  much  
superior to previous ventures in  contact a era to rs .”

Contact aerators have long been tr ied  experim entally . H u r ley ’s 
article lis ts  som e of the earlier tr ia ls  and shows that so far , such trea t
m ent (exclusive o f the H ays p rocess) has not found w ide use. One 
w ill review  the literature in  vain, how ever, for an accurate descrip tion  
of the b iological form s and phenom ena involved, and it  is  perhaps a 
lack o f such know ledge p lus econom ic considerations which is p artly  re
sponsib le fo r  fa ilu re o f successfu l application  of contact aeration.

The organism s p resent in  m ost typ es o f sew age treatm ent p lan ts are 
fa ir ly  w ell known, and seem  to be substantia lly  alike in sim ilar p lants. 
Thus Im hoff and anaerobic d igestin g  sludge gen erally  contains a re
stricted  group com prising (asid e from  bacteria) a few  sm all am oebas, 
som e flagellates and about h a lf a dozen species o f cilia tes. A ctiva ted  
sludge freq uently  contains branching fungi, and filam entous bacteria  
as S p h a ero ti lu s  natans.  P rotozoan  fauna is  abundant and is usually  
dom inated by so litary, or colonial V orticellidae. Other cilia tes such as 
A sp id isc a ,  Chilodonella, L ionotus  and T roch iliopsis  m ay occur in large  
num bers. There are few  flagellate species but A ntl iophysa ,  M onas  and  
O icomonas  som etim es abound. A m oeboid protozoa, except fo r  the 
very  sm all form s are less num erous, although the naked genera A m oeba  
and Cochliopodium  and the shelled genera, A rcella ,  C en tropyx is ,
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T rinem a  and E u g ly p h a  som etim es reach high num bers. R otifers, 
nem atode w orm s and three genera o f annelid  w orm s, m ay likew ise be
come very  im portant. T rick ling filters have a much grea ter  d iversity  
than activated  sludge, and there are m any m em bers o f each species. 
Green organism s are not found in  any o f these as a rule, except a t the  
top, and on the upper part o f the reta in in g  w alls.

O p e r a t i o n  a n d  O r g a n i s m s  P r e s e n t

R ecently an opportunity arose fo r  deta iled  b io logica l stu d ies, cor
related  w ith  som e operational and perform ance data, on eleven  H ays  
plants. Som e of these w ere function ing ex ce llen tly ; others not so well. 
F resh  sam ples w ere secured at all o f the p lants and d irect m icroscopic  
exam ination  w as carried  out im m ediately. A  com pound binocular  
m icroscope w as used and the m aterial w as exam ined  at 125 and 537.5 
diam eters. Sam ples w ere collected from  all p arts o f the p lan ts v isited , 
and film w as obtained from  both the upper and low er parts o f the con
tact p lates (or rock, at E lg in ) by p u lling  up a p late, or by dew atering  
the aeration chamber and scraping m aterial from  the p la tes. I t  is fe lt  
that a com prehensive survey  of all types o f b iological grow ths in  these  
plants was obtained by these m ethods. The work w as qualita tive , there 
being insufficient tim e for counting the num ber o f organ ism s in  the film  
per unit area of p late surface, but an excellent re la tive com parison of 
num bers per ml. of activated  sludge, Im hoff tank liquid, or standard  
trickling filter film w as obtained.

Table I g ives a sum m ary of the organism s found at the eleven  
plants stud ied  for the prim ary and second aerators. Som e operational 
data are also included. There is little  v irtue in enum erating the or
ganism s of incom ing raw  sew age, for  they are few  in  num ber and act 
largely  as seed ing organism s. Furtherm ore, they fluctuate w id ely  w ith  
time, surface w ater drainage, etc. The sam e is true of the organism s  
in the sedim entation  chambers. The b io logical work is la rg e ly  ac
com plished in the aerators and in  the d igesters, these la tter  to be sub
sequently m entioned. T herefore, it  is  the population  o f the aerators  
which should be im m ediately  considered. The free  liquid  betw een  the 
plates, at lea st in the secondary aerators, m ight be expected  to have a 
biota com parable to that o f an activated  sludge p lant. A ctu a lly  th is  
liquid contained very  few  organism s, other than b acteria ; w herever  
floes appeared in  the effluent, such floes w ere p artly  m ade up of organ 
ism s other than bacteria but there w ere very  few  free  floating or sw im 
m ing form s. H ence, the population  listed  in  Table I  re fers a lm ost 
w holly to those in the film on the p lates or other p arts of the aerators.

Griffith ( loc. cit.)  sta tes that “ m ore than th irty  g ro u p s”  o f sew age  
organism s have been found. No lis t of these organ ism s has been pub
lished, hence it  is n ot apparent w hether the reference is  to sp ecies of 
bacteria, algae, protozoa, or other organism s. H ow ever, T able I  lis ts  
69 groups, genera or species found in the eleven  p lants studied . F o r  
the bacteria and fungi, generic and species determ inations w ere n eces
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sa rily  lim ited , and it  is probable that a fa ir ly  large number of species  
could have been identified by the usual technique.

T hese organism s w ill be briefly d iscussed  below, but it m ay c larify  
the d iscussion  if  the efficiency o f the eleven  p lants is briefly com m ented  
upon. P lan ts IV , V I, V II  and X  w ere probably the b est o f the group. 
P lan t X  w as producing an esp ecia lly  clear and sparkling effluent. A t  
the tim e o f our v is it  there w as a sm all am ount o f suspended floe in the 
effluent, but the floes w ere com posed o f zooglea and protozoa. There  
was an abundance of d isso lved  oxygen  in  its  effluent.

P lan t I I I  w as overloaded  and som e raw  sew age w as being p assed  
directly into the second stage aerator. P la n ts I  and V  w ere over
loaded, but doing the best work possib le under the circum stances. 
P lan ts II, V III , IX  and X I  w ere also carry ing  som e overload  and one 
of them w as having experim ental work done on it;  the other som e re
construction. F igu res on D.O. and B.O.D. w ere not im m ediately  a v a il
able for  all of the p lants.

The groups listed  in Table I  are included for  a v a r ie ty  o f reasons. 
B egg ia toa  alba, the red and possib ly  the green  bacteria, CJiromatium  
and Spir il lum ,  are in tim ately  concerned w ith the su lfur cycle. In  these  
particular p lants, how ever, they are p resent in quantities fa r  in  excess  
of num bers found in  other treatm ent p lants exam ined by the w riters. 
In m ost o f the p lan ts there w as a sligh t green  topm ost zone, at or ju st  
under the w ater line, on a ll exposed  surfaces. B elow  th is for a few  
inches w as a pink to purple zone usually  com pletely covering w ood
work, p ipes, and cem ent. So com plete w as th is coverage in  som e 
plants, that the color has been m istaken for  paint. T his red m aterial 
can be pulled off in large flakes and broken into p ieces resem bling very  
stiff, dark red agar, Vs inch thick.

B elow  the pink or red zone is the zone of green  b a cter ia ; dark green  
to brown. T hese are green  by reflected ligh t; brown by transm itted  
light. T hese bacterial zones are not n ecessarily  perm anent— it rem ains 
to be seen w hether they are seasonal or not. There is a p o ssib ility  the 
bacteria of these zones are not concerned w ith  the su lfur cycle, but in  
this brown zone are frequently  found som e of the larger colorless su l
fur bacteria, esp ecia lly  CJiromatium. T his group rarely  extends m ore 
than 6 to 8 inches down on the p la tes; for both the red and the green  
form s, ligh t seem s to be a lim iting  factor, but there is a lesser  second  
p ossib ility  that m ore oxygen  is available near the top of the aerators. 
B eg g ia to a  is found anyw here in the aerators, frequently  form ing large  
w hite patches alm ost a t the bottom  of the p lates. The sp ir illi w ere 
common to  only three p lates.

J u st w hy these p lants should have such a large flora of su lfur bac
teria  is  a puzzling question. W ater supplies at som e of the p lants ex
am ined contain  large quantities of su lfa tes, but at others the am ounts 
are low. P lan t V III  for exam ple, treated  w ater contain ing but 16 
p.p.m. su lfa tes. The sew age treated  is often  a strong sew age, w ater  
consum ption som etim es being 50 to 70 gallons per person daily. P r o 
teus vu lgaris  and Bacillus vu lgaris ,  which are putrefactive bacteria, are
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aerobes and reduce su lfur in the presence of o x y g e n ; but w hether there  
w as a pronounced odor o f H 2S at a p lant or not, the su lfur bacteria  
w ere common to all but one of the eleven  p lants. E llis  (4) considers  
th is group capable of u tiliz in g  organic com pounds but s ta tes  that they  
are facu lta tive  and not ob ligate autotrophs. R egard less of w hether  
they them selves u tilize the organic com pounds in  the sew age, or w hether  
they u tilize C 0 2 and H 2S produced by such form s as the p utrefactive  
bacteria m entioned above, there is no doubt that these treatm ent p lants  
represent a favorable environm ent fo r  them , and that th ey  d ep osit con
siderable am orphous su lfur, clearly  recognizable, in  the film on the 
plates.

R ecognizable colonies of zooglea w ere found  at a ll o f the plants. 
In  general, w here they are listed  as abundant at the p lan ts g iv in g  poor  
results their grea test num bers w ere in the upper 8 inches of the aer
ators. The very  large size o f the colon ies w as n otew orth y in  som e 
cases. S pliaero tilu s  w as erratic in d istribution  and likew ise the single  
unidentified fungus which w as encountered severa l tim es.

These findings relative to the bacterial flora (no other fu n g i w ere  
found in  any quantity) are not in accord w ith  the sta tem en t o f Griffith, 
nor w ith  the statem ent of H ays (5) that n itrification  proceeds in  the 
plants. There is no doubt that putrefaction  occurs; th at elem ental 
su lfur is produced, as w ell as H 2S. B u t in  v iew  o f the actual increase  
of am m onia in som e of the p lants, it is  doubtful i f  the carbon and 
nitrogen  cycles are carried to com pletion. A  recent report by F ix  (6) 
ind icates that nitrification  does not occur in  P la n t IV .

B lue green algae w ere su rp risin g ly  sca r ce ; it  w as expected  that the 
upper surfaces would be coated, but instead , only a few  patches, u sually  
tow ard the effluent end, w ere found. The on ly  d iatom s seen  w ere a 
sm all N avícula ,  present in  the upper green-brow n area. A  few  fila
m ents o f the green alga U lothrix  w ere found in  one p la n t ; Pleurococcus  
w as rare, but Chlorella  occurred w ith  som e constancy, occasion ally  in  
abundance, in the upper zones. Only fou r green  V o lvoca les w ere  
found, even C hlam ydom onas  being p resent on ly  h a lf the tim e. The 
E uglenophyceae w ere very  few . A ltogeth er the green  algae and flagel
la tes w ere decidedly a m inor p art o f the population .

The protozoa w ere much m ore abundant than algae. F o r  exam ple, 
16 species of colorless flagellates (M a s t ig o p h o ra ) w ere found. F ig u re  
1 show s the four m ost abundant species. T hese are sp ecies which are 
to lerant o f an oxygen-poor, H 2S contain ing, organic m edium . T hey  
have been characterized  as Im hoff tank flagellates, and are able to  live  
in the absence of all d isso lved  oxygen. B u t w hereas th ey  are re la tively  
few  in  num bers in  m ost Im hoff tanks, in  som e of the H a y s  p lan ts ex
am ined they w ere p resent in  v a st num bers. T hese flagellates, w ith  a 
few  other organism s, form ed thin  grey  coatin gs on the p la tes  in  the 
prim ary aerator in P la n t II .

W hy these flagellates should be so abundant is n ot und erstood  at 
present. V ery  little  is  known of their food  habits. Sandon (7 ) con-
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Fig. 1.— A. Hexamitus inflatus.
B. Tetramitus pyriformis, lateral view.
C. Tetramitus pyriformis, front view.
D.  Tetramitus decissus.
E.  Trepomonas agilis, front view.
F.  Trepomonas agilis, side view.
G. Trigonomonas compressa, face view.
H .  Trigonomonas compressa, side view.

siders that th is group eats bacteria, but says that H egner considers one 
of them  (H e x a m itu s ) saprophytic. There should be an abundance of 
d isso lved  organic m atter available in  such an environm ent, and their  
abundance ind icates they function to some extent in  p u rify in g  the sew-



1 1 4 8 SEWAGE WORKS JOURNAL November, 1943

age. Som e o f the other flagellates as B odo  caudatus, O icom onas  and  
M onas  are known feed ers on bacteria , but w ere o f le ss  im portance  
num erically  and in  occurrence, in  the p lan ts exam ined. Oicomonas  
( O ikom onas) term o  has been show n (8) also to th rive on rich organic  
m edia such as m ight be available in  sew age.

C iliate protozoa w ere abundant in  severa l o f the p lan ts. Two 
general groups w ere observed. In  the influent end o f m ost o f the 
plants, and throughout others, the dom inant c ilia tes  w ere C yclid ium  
ecaudatum , E nche lys  verm icu lar is ,  M eto p u s  sp., P a ra m ec iu m  caudatum ,  
P. p u tr in u m  and T r im y e m a  com pressa .  T hese c ilia tes (excep t P a r a 
mecium  caudatum )  are characteristic o f fou l, oxygen -free  w aters, and  
are gen era lly  recognized  (9) in  Im hoff tanks or d igesters. A ll of them  
are known to be bacteria eaters, and they  rarely  a tta in  g rea t num bers. 
P aram ecium  w as m ost abundant in  the p lan ts exam ined, C yclid ium  
ecaudatum  next, then M etopus. P a ram eciu m ,  how ever, is o ften  abun
dant w here there is d isso lved  oxygen , being unlike the others in  th is 
respect. A lthough  their size m ay m ake them  com parable to the flagel
la tes in  num bers, it  appeared  as if  both flagellates and c ilia tes w ere in 
effective in  keep ing down bacterial num bers, un less they  decim ated cer
tain  species o f bacteria which they used  as food. O ther fu n ction s are 
difficult to ascribe to the protozoa, but J a g er  (10) claim ed the floccula
tion  o f colloids as one function , certa in ly  an im portant one.

M ost of the other cilia tes, dom inated  by E p is ty l i s  and V orticella ,  
m ight be term ed the activated  sludge group. T hey appeared  a t the 
surface o f the aerators, and at the effluent ends o f one or both aerators. 
I f  there w as d isso lved  oxygen  present, as in fou r p lan ts, th ey  w ere  
found throughout the p lants, beginning w ith  the p rim ary  aerator. 
O ften th ey  appeared in  enorm ous num bers, and served  both to keep the 
bacteria in  check and to c larify  the effluent.

N em atoda w ere unim portant. R otifera  w ere com m on in  seven  
plants, in the sam e situ ations as the la st group of c ilia tes. In  P la n t  
IV , how ever, they helped to cover the p la tes of the second sta g e  aerator  
w ith the d ensest anim al grow th ever observed  by the sen ior author in  
any sew age treatm ent plant.

A lon g w ith  the ro tifers in P la n t IV  w as a sim ilar abundance o f the 
annelid  worm  D ero,  which here form ed balls o f en tangled  w orm s as 
much as a quarter of an inch in diam eter. I t  is n otew orth y that th is  
plant w as sa tisfa c to ry  in  operation . I t  is  quite ev id en t th at unless  
there is a good population  o f oxygen-consum ing, b acteria -eatin g  an i
m als a t lea st tow ard the effluent end of these in sta lla tio n s, they  w ill not 
produce a sa tisfa c to ry  effluent.

S ludge from  the d igesters invariab ly  show ed an abundance o f free- 
liv in g  bacteria, but v isu a lly  not the typ es p resen t on the p la t e s ; an aer
obic flagellates dom inated by the sp ecies d iscussed  above but w ith  an  
occasional unidentified ty p e; and the anaerobic c ilia tes  a lso  d iscussed  
above. P a ram eciu m ,  how ever, w as not found in any o f the d igesters. 
E ith er it does not to lerate H ,S , or it requires som e free  oxygen .
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D i s c u s s i o n

One of the claim s of the H ays process is that it makes use of organ
ism s to lerant o f very  fou l w ater at the influent end and that there is a 
transition  through the p lant until at the end organism s tolerant o f only  
clean w ater thrive and work. Such a grad ien t has indeed been found, 
but it appears to be d ifferent from  the one visualized. In  the first 
place, sharp ly  lim ited  flora and fauna has been found, fa llin g  far  short 
in num ber o f species from  w hat would be found traveling  down a stream  
from  a point o f gross pollution  to one w here the stream  is clean. This 
difference, how ever, is not n ecessarily  an adverse one, for a b iological 
cycle can be carried  out by large num bers o f a few  species possib ly  as 
well as by sm all num bers of m any species.

The organism s do not seem , how ever, to be those postu lated  for  the 
various sta g es  in H ays p lants. The only filam entous organism s en

countered w ere two bacteria, one o f which (B eg g ia to a  alba)  is ap par
ently rather restricted  in its  m etabolism  to the su lfur cycle. The 
other, Sphaerotilus  natans,  is likew ise restricted  as fa r  as research  
shows, to the carbon cycle, and furtherm ore is one o f which m ost sew 
age men speak unkindly if  not obnoxiously. Som e of the rem aining  
bacteria are, of course, putrefactive, but m any others are likew ise con
cerned w ith  the sulfur cycle. Z ooglea ,  that ox id iz in g  genus so prom i
nent in  other types of sew age treatm ent w orks, w as found abundantly  
in only a few  of these plants and then only in  the second stage aerators. 
The n itr ify in g  bacteria, if one m ay judge from  the usual lack of oxygen  
in the environm ent and from  the figures on am m onia, w ere not like ly  to 
be very  active, if  present. The report by F ix  ( loc . cit.)  bears th is out.

Chlorophyll-bearing plants were negligible, being confined, wheif 
present, to a very narrow zone at the very top of the aerators. F in a lly , 
the anim als showed a very peculiar distribution as a w hole. A  few  sp e
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cies w ere abundant. A s show n above, anaerobic form s w ere dom inant 
at the influent end, being p resent to som e exten t in the raw  sew age, the  
prim ary settler, and the first stage aerator. W ith  su ccessfu l u tiliza tion  
of the air, these form s should have been replaced  by the aerobic an i
m als, beginning in the prim ary aerator.

Such a replacem ent w as not found in  its  en tirety . In  all of the 
p lants exam ined, anaerobic anim als w ere recoverable from  the second  
stage aerator and from  the final settlin g  tank. I t  is true that they  were 
not found in  the free  liquid o f the final aerators o f three p lan ts, but 
they w ere found in the final settlin g  tank and, floes secured from  these

F i g . 3.— Surface of a n  aeration tank at a n  A r m y  plant showing the distribution of air a n d  the
frequently characteristic foam.

la st tanks freq uently  contained grea t num bers, esp ecia lly  of T etra n iitu s  
and T repom on as  in their interior. H ad  the m ateria l com prisin g  these  
floes been w ell oxidized, th is should not have been the case. I t  has 
been found that the B.O.D. of the sludge at P la n t V  is high, ind icatin g  
that the floes are n ot  w ell oxidized.

In  those cases w here replacem ent of anaerobic form s started  in  the 
prim ary aerator, there w as invariab ly  no increase or even  a decline in  
the second se ttlin g  tank. F ig u re  2 show s the trends exp ected  and en 
countered w ith  regard  to the aerobic anim als. The dotted  lin es repre
sen t the expected  trends for aerobic anim als in  the five sections o f the 
plant, the upper course being fo llow ed  if  aeration  is com pletely  sue-
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cessfu l. The solid  lines represent three conditions actually  found. 
The upper course w as true for two p la n ts ; the m iddle course for tw o ; 
and the low er course for  six . F or  one plant, V , p ractically  no aerobic  
anim als w ere found, hence the solid  line would be lacking.

There seem ed to be tw o reasons for  the conditions encountered; 
overloading and poor u tilization  of air. R ela tive to overloading, some 
of the incom ing sew ages show ed 5-day B.O.D. figures as high as 449 
p.p.m. for  a 24-hour com posite sam ple and 684 p.p.m. for  peak strength. 
W ithout an increased  detention  period, it is apparent that overloading- 
must result. H ow  much the detention  tim e should be increased  ap
pears to be an experim ental m atter.

The ah' seem ed to be sufficiently abundant, and usually  fa ir ly  w ell 
distributed, although here and there dead areas w ere to be seen. F ig 
ure 3 shows a section  o f the prim ary aerator at P lan t V, bearing out 
this statem ent. The air w as adm itted  to the tanks, how ever, through  
orifices Vs inch in d iam eter and there w as an im m ediate rush to the top  
in large bubbles; both the size o f the bubbles and their upw ard speed  
cut down the surface area and tim e fo r  absorption. The resu lt w as 
oxygen starvation  in  the m idst o f p lenty.

S u m m a r y

1. D etailed  b iologic exam ination  correlated  w ith  an exam ination  of 
construction and operational data w as m ade fo r  eleven  H ays process  
sewage treatm ent plants.

2. A ll organism s found, exclusive o f som e bacteria, w ere identified  
and relative abundance noted. Seventy-one species, genera or d istin ct  
groups of m icroscopic organism s w ere found.

3. Four of the p lants exam ined w ere producing an effluent which  
contained dissolved  oxygen, w as clear, contained  few  suspended  solids, 
and had a relatively  low five day biochem ical oxygen  demand.

4. In these four p lants protozoa, rotifers, w orm s (in  tw o of the four  
plants) characteristic of good activated  sludge, or standard  trickling  
filters, were found in abundance, in a film on the vertica l p la tes or other  
contact surfaces.

5. Seven of the plants showed either no d isso lved  oxygen  or a trace. 
The one showing a trace contained it at the effluent end of the secondary  
aerator.

6. In these seven p lants the dom inant protozoa con sisted  o f five 
genera of ciliates and four genera of flagellates. P ractica lly  no am oe
boid protozoa, rotifers or worms w ere present. A ll of these are char
acteristic of Imhoff tanks or fou l w aters of low  oxygen  ten sion  and  
usually some hydrogen sulfide.

7. This same group, except Param ecium ,  w as abundant in  the d i
gesters.

8. The biologic composition of the film in seven  p lan ts ind icated  in 
sufficient utilization of, or access to, air desp ite the large q uan tities  
being bubbled up between the contact plates.
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9. N o b iologic grow ths from  p late to p late w ere found. T he on ly  
filam entous organ ism s found in  any abundance w ere su lfur bacteria  of 
the genus B eg g ia to a ,  and S p h a e ro ti lu s  natans.  T u fts  o f th ese w ere in 
variab ly  free  a t one end.

10. G reat q uan tities o f su lfur bacteria, both p igm en ted  and color
less, w ere ch aracteristic  o f a ll e leven  p lan ts, but the significance o f their  
abundance w as not determ ined.
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REDUCTION OF MOISTURE IN ACTIVATED SLUDGE 
FILTER CAKE BY ELECTRO-OSMOSIS

By R o b e r t  E. B e a u d o in

Senior Sanitary Chemist, Sanitary District of Chicago

In the disposal of activated sludge at the Southwest Treatment 
Works of the Sanitary District of Chicago, the sludge is treated with 
ferric chloride and filtered on rotary filters to a moisture content of 
from 80 to 85 per cent. This filter cake is mixed with dry sludge to 
give it better drying properties and is dried in a flash dryer. Table I 
shows that a filter cake of 85 per cent moisture contains nearly six tons 
of water per ton of dry solids; nearly a ton of coal is required to evapo
rate this water, not to mention the mechanical power necessary to handle

T a b l e  I

S o lid s  
P e r  C e n t

W a t e r  
P e r  C e n t

S lu d g e  t o  M a k e  
O n e  T o n  o f 
D r y  S o lid s

T o n s  o f  W a t e r  
R e m o v e d  f o r  

E a c h  1 P e r  C e n t  
D r o p

R e q u i r e d  C o a l ,  
i n  T o n s  a

C o s t ,  i n  
C e n t s  6

10 90 20,000 l b .

11 89 18,181 .9095 .1516 53.06

12 88 16,666 .7575 .1262 44.17

13 87 15,385 .6405 .1067 37.35

14 86 14,285 .5520 .0917 32.09

15 85 13,333 .4760 .0793 27.76

16 84 12,500 .4165 .0694 24.29

17 83 11,764 .3680 .0613 21.42

18 82 11,111 .3265 .0544 19.04

19 81 10,526 .2925 .0487 17.05

20 80 10,000 .2630 .0438 15.33

21 79 9,524 .2380 .0397 13.90

22 78 9,090 .2170 .0362 12.67

23 77 8,696 .1970 .0328 11.48

24 76 8,333 .1815 .0302 10.57

“ These figures assume th a t one ton  o f coal w ill evaporate six tons of water. 
6 Also assumes cost of coal is $3.50 a ton.

such a large bulk of material. An excellent discussion of the arithmetic 
involved in producing one ton of dry solids from raw sewage is given 
by Genter (1). The present study was undertaken to find out whether 
the moisture content of the filter cake produced with ferric chloride 
could be further reduced by application of an electric current.

The coagulation of activated sludge by means of electric current has 
interested a number of investigators. A recent work by Slagle and 
Roberts (2) showed some measure of success, but despite its many draw
backs ferric chloride as a coagulant is still the best available.

1 1 5 3
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T h e o r y

The exact mechanism of the coagulation of activated sludge is not 
entirely clear. From work in colloid chemistry in other fields certain 
things about activated sludge coagulation have been assumed by anal
ogy, but so far as the author knows, actual work on the theory of the 
mechanism involved is limited. Some of the fundamentals of colloid 
chemistry are here reviewed so that the work of this experiment may 
be clearer. The material given here is sufficient to explain the experi
mental part of this paper, but it is not intended as a complete explana
tion of the coagulation of activated sludge by ferric chloride. A more 
complete discussion of adsorption phenomena is given by Genter (3) 
in his paper on the elutriation of sludge. Two sentences from his paper 
might well be quoted here. First, “ Flocculation is akin to chemical 
precipitation, however it is only a boundary relationship.” Second, 
“ Neither the reaction or the floe produced can be explained by any 
stoichiometric formulae. ’ ’

Wilson (4) presents four points about ferric chloride coagulation 
which must be remembered. Wilson says, “ Ferric chloride exerts a 
beneficial oxidizing action, it acts as a tanning agent, the chloride ion 
acts on the sludge increasing its capacity to take up iron, and the ferric 
chloride hydrolyses, furnishing hydrochloric acid to reduce the sludge 
to its iso-electric point.” These quotations from the work of Genter 
and of Wilson are brought in at this point as a reminder that sludge 
coagulation is not entirely an electrical process, as might be inferred 
from the following paragraphs, but is a combination of chemical, elec
trical and other forces not yet clearly understood.

The particles of a colloidal solution may adsorb ions of electrolytes 
present in a dispersion medium and become electrically charged. The 
colloid solution may possess a higher conductance than the dispersion 
medium alone and the particles will behave like ions and will migrate 
through the solution under an impressed e.m.f. This electrical migra
tion is called cataphoresis and has been observed with activated sludge 
under a microscope. If the particles are closely packed so that they 
cannot move, as in a plastic clay, then an applied e.m.f. will cause the 
liquid to move through the porous mass. This is called electrical en- 
dosmosis. The principle is the same in both cases so they are classed 
together as electro-osmosis.

When a suspensoid is treated with an electrolyte the two ions of the 
electrolyte will be adsorbed by the suspended particles, but both ions 
will not be adsorbed to the same extent. Proof of this is fairly well 
established. An explanation of this phenomenon can be found in mod
ern colloidal chemistry textbooks under discussions of the Helmholtz 
(5) double layer theory and the further work of Gouy (6) and Freund- 
lich (7) on the diffuse double layer. As the concentration of the electro
lyte is increased a range will be reached where the original charge on 
the colloid will be neutralized by the adsorption of the oppositely 
charged ions of the added electrolyte and coagulation takes place.
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Applying this principle in the case of activated sludge, which is nega
tively charged, and ferric chloride consisting of Fe+++ and Cl', both ions 
are adsorbed, but the Fe ion is adsorbed to a greater extent. Within a 
certain range of concentration, the positively charged Fe+++ ions neu
tralize the negative charge on the colloid, and coagulation takes place. 
Schulze’s Law (8) states that the coagulating powers of electrolytes 
increase as a rule with increased valence of the active ion. Hence 
ferric chloride having Fe+++ of valence 3 is a better coagulant than NaCl, 
for example, with Na+ of valence only 1.

If more than the optimum amount of electrolyte is added the colloid 
is again stabilized, but its particles have charges of the opposite sign. 
The coagulation of suspensoids by electrolytes is reversible, so that 
when the adsorbed electrolyte is washed out the suspensoid re-disperses. 
Coagulation of a suspensoid does not take place at any particular point, 
but rather over a range of concentration of electrolyte. Coagulation 
over a range of concentration is characteristic of activated sludge.

At the Sanitary District Southwest Plant, daily tests are made to 
determine which of several concentrations of ferric chloride produces 
the best coagulation. This neutralizing or decreasing of the potential 
difference (charge on the particle) between the particle and the liquid 
by means of an electrolyte can be graphically illustrated as in Fig. 1. 
The actual measurement of the potential difference between the liquid 
and the particle is a problem for the colloidal chemist and was not at
tempted here.

E x p e r im e n t a l

Before a number of experiments were made to determine whether 
electro-osmosis might be practical in removing water from filter cake, 
certain preliminary tests were made to see if the facts fit the theory. 
A sample of activated sludge was coagulated with ferric chloride and the 
pH at which coagulation took place was noted as about 3.5. More ferric 
chloride was added and the sludge re-dispersed. At this point the pH 
was about 2.7. Sodium hydroxide was added and as the pH increased 
to 3.5 coagulation again took place. Further addition of sodium hy
droxide to bring the pH to 5.0 caused re-dispersion. Apparently as 
long as an excess of iron is present the coagulation of sludge is de
pendent on pH. In the above case a delicate balance between Fe, Na, 
Cl, and H ions and the negative colloid seems to exist.

To fit the theory to the above action we must take it step by step. 
To a negative colloid ferric chloride is added. The Fe+++ and Cl" ions 
are adsorbed, more Fe+++ being adsorbed than Cl". At the coagulation 
point the Fe+++ charges neutralize the colloid charges. This coagulation 
point is not sharply defined but is over a range of ferric chloride concen
tration. Further addition of FeCl3 causes more Fe+++ and Cl" ions to 
be adsorbed as before, but since the adsorbed layer becomes thicker the 
charge on the particle becomes positive, which is the charge on the pre
dominating ion. When NaOH is added, part of the HC1 from the hy



drolysed FeCl3 is neutralized, permitting some of the adsorbed outer 
layer of FeCls to be washed out thus reducing the positive charge on 
the particle and a range is reached where coagulation again takes place. 
Further addition of NaOH removes more of the adsorbed FeCl3 layer 
until the particles are again re-dispersed and become negatively charged. 
This coagulation, re-dispersion, coagulation, re-dispersion cycle was 
actually produced as stated above.

The question of change of the charge on the particle still remains to 
be proven. The phenomenon of cataphoresis or migration of the parti
cles of activated sludge under an impressed e.m.f. must be observed
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CONCENTRATION OF ELECTROLYTE
F ig . 1.

under a microscope, or by a method requiring a long period of time. 
However, it was found that the counterpart of cataphoresis, namely 
electro-osmosis, is more readily demonstrated. When sludge is co
agulated with ferric chloride and filtered the charge on the particle 
remains negative up to a certain concentration, as stated above (see 
Fig. 1). A sample of sludge was coagulated with FeCl3 (pH 3.5) and 
filtered and when a direct current was passed through the filter cake, 
water, in noticeable amount, appeared at the negative pole and the 
cake dried at the positive pole. This would indicate a condition corre
sponding to point A in Fig. 1. This cake was then mixed with con
siderably more ferric chloride (to pH 1.9) and re-dispersed, then fil
tered again. I t filtered more slowly this time. A direct current was
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again passed through the cake and this time the water appeared at the 
positive pole. This would indicate that a point at the right end of the 
curve, point B in Fig. 1, was reached. This cake was again mixed with 
tap water (to pH 4.5) to wash out the excess FeCl3, and filtered. Again 
a direct current was passed through the cake and water appeared at 
the negative pole as in the first cake. This would indicate a return to 
point C. Thus we find the coagulation of activated sludge by FeCl:, 
obeying all the laws of coagulation as discovered in other fields of col
loid chemistry, at least as far as electric charges are concerned.

L abo r ato r y  A p p l ic a t io n  o f  E le c t r o -e n d o s m o s is

Before describing the laboratory experiments, a brief reference to 
a similar use of electro-osmosis on a commercial scale will be made. At 
least five German patents (9), the earliest in 1903, have been issued 
covering a process for removing water from kaolin and from peat. 
The kaolin paste is placed between two electrodes and the solid kaolin 
particles act as a stationary membrane, while the water in the capil
laries migrates to the negative pole when current is applied.

In the present experiments, a sample of filter cake from the rotary 
filters was laid over a filter paper in a perforated aluminum dish. A 
wire screen just large enough to cover nearly all of the cake, but small 
enough so as not to touch the sides of the dish, was laid on top of the 
cake. This was placed in a Buchner funnel and suction applied. The 
positive pole of a d.c. circuit was touched to the wire screen and the 
negative pole to the aluminum dish. In a short time enough water was 
released to thoroughly soak the filter paper and wet the under side of 
the dish, but not enough to be drawn away by the suction. As soon as 
the current was shut off the water was re-absorbed into the cake. The 
Buchner funnel apparatus was too slow and there were too many leaks, 
so a better arrangement was made by using a tinned paint can cover, 
which was perforated and fastened over the top of a glass funnel with 
shellac. This was used in place of the Buchner funnel. A bronze plate 
314 inches in diameter was used as the positive electrode. The perfora
tions in the tinned filter plate covered about the same circular area as 
the bronze electrode. A small bolt was soldered to the bronze plate so 
that electrical clips could be used to insure better contact. Some of the 
first tests were made by touch contact using carbon poles, but these re
sults were not consistent and are not shown in the table. The diagram 
in Fig. 2 shows a carbon electrode 2Vz inches in diameter in place of the 
bronze electrode, but the other items are as shown. Filter cake from 
the rotary filters was cut into circular pieces the size of the bronze plate. 
The cake varied in thickness from !4 to % inch. After weighing, the 
cake was placed over a damp filter paper on the perforated funnel, the 
bronze plate was placed over this and connections made as shown in 
the diagram (Fig. 2). Current and suction was applied for a definite 
period of time measured by a stopwatch. After treatment the cake 
was again weighed, then dried and weighed again.
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Data were recorded as shown in Items 1 to 4, 8, 14, 15 in Table II. 
The remaining items can be calculated from these data. Item 9, the 
watt minutes, is the product of time, volts and average amperes. 
Theoretically as the water is removed the resistance of the cake in-

POSITIVE

F i g . 2 .

creases and the current drops. Since a larger amount of water is re
moved in going from 85.3 to 84.3 per cent moisture than is removed in 
going from 82.1 to 81.7 per cent moisture the current drop between the 
lower percentages is less than that occuring while the first water is 
being removed. In the actual experiments this was noticed, and in

T a b l e  I I

1. P late w ith  sludge before................................................................  202.14 grams
2. P late w ith  sludge a fte r ....................................................................  194.49
3. Plate w ith  sludge d r y .....................................................................  169.48
4. Plate a lone.........................................................................................  163.87
5. Grams of solids (G) .........................................................................  5.61
6. Per cent m oisture in  o rig ina l cake..............................................  85.3
7. Per cent m oisture in  cake a fte r tre a tm e n t................................. 81.7
8. C urren t in  amperes......................................................................... 1.1-0.7
9. W a tt  m inutes ( IP ) ...........................................................................  18

10. K ilo w a tt  hours per to n  o f d ry  so lids.......................................... 48
11. Tons of w ater removed per to n  o f D . S.................................. 1.33
12. Tons of coal required to  evaporate w a te r................................ .22
13. Cost o f coal a t $3.50 per ton , d o lla rs........................................  .77
14. V o lta g e ................................................................................................  20
15. T im e  curren t applied in  m in u te s .................................................  1

several cases a note of the current flow at the half period was recorded. 
In one example the initial current was 1.40 amperes at the start, 1.15 
amperes after one-half minute and 0.95 amperes at the end of one 
minute. The drop during the first half minute was 0.25 ampere and 
during the second half only 0.20 ampere. Since this refinement is 
greater than the accuracy of the experiment it was decided to use the
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average amperage. Item 10, the k.w.li. per ton of dry solids, is calcu
lated from the following formula:

W  (watt minutes) X 2,000 
G X .002205 X 60 X 1,000 

(.002205 is the factor for converting grams to pounds)

The above formula simplifies to 15.11IF divided by G.
Item 11, the tons of water removed per ton of dry solids, is calcu

lated from the moisture content before and after treatment. Thus in 
the example given in Table II, one ton of dry solids can be produced 
from 2,000 divided by (1 — .853) lb. of cake and likewise a ton of dry 
solids can be produced from 2,000 divided by (1.00 — .817) lb. of 
treated cake. The difference between these figures divided by 2,000 
gives the tons of water removed per ton of dry solids.

It is estimated that under good operation in our plant one ton of coal 
will evaporate six tons of water. Item 12 then is one-sixth of item 11, 
and since the cost of coal is around $3.50 a ton, item 13 is 3.5 times item 
12.

Current density is obtained by dividing the current in amperes by 
the area of the positive electrode, which in the case of the bronze 
electrode (tests 1 to 10) was 8.29 square inches. The carbon electrode 
(tests 11 to 39) had an area of 4.91 square inches.

Table III shows the results obtained by varying the voltage and 
time periods. For simplification the weights of the plate and sludge 
are omitted and only the average amperage is shown. In no case was 
the drop in amperage more than a few tenths during the time allotted.

When using a bronze plate for an electrode, the electrode lost a 
little weight during each test. In order to be sure that it was not 
further chemical coagulation caused by copper ions which released the 
water, the later tests, numbers 11 to 39, were made with a carbon 
electrode.

The possibility that heating effects produced by the electric current 
might have caused the release of water was also considered. Since it 
was not practical with the apparatus available to measure the tempera
ture rise in the cake, a sample of cake was placed on the funnel over 
suction and heated in a 100° C. oven. No water was released except 
that which evaporated. A similar test using an electric hot plate 
placed on the filter cake (in place of the positive electrode) as a source 
of heat was tried. The cake dried, but no water was released.

D i s c u s s io n

Since in this experiment the first common denominator, between 
k.w.h. per ton of dry solids and water evaporated per ton of dry solids, 
is dollars and cents, it was necessary to make all the above calculations 
in order to form a basis for comparisons. If we assume that one 
k.w.h. will cost one cent, which is a convenient and reasonable figure,
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then the k.w.li. per ton of dry and the coal cost in cents per ton are on 
common ground.

At first there seems to be no connection between the various facts 
found, but it must be remembered that a large number of uncontrollable 
factors entered into the experiment. The amount of ferric chloride in 
each piece of cake varied, which, as can be seen from Fig. 1, changed 
the divergence from the isoelectric point. The amount of surface in 
contact with the electrode varied due to the uneven cake. Some of the 
filter cakes had cracks in them and were not continuous and others had 
large pieces of foreign matter such as small pebbles. A difference in 
the amount of pressure put on the cake caused a variation in the cur
rent flow. Only by a larger scale experiment can the actual cost of 
water removal be more accurately measured. A larger installation 
would probably do a better job of water removal with less current than 
used in the laboratory tests. Because of the large number of uncon
trollable factors in the experiment, it is futile to make comparisons be
tween the groups of results using different voltages and different peri
ods of time. In general it seems that using 25 volts for 2 minutes pro
duced the best results.

However, a better understanding of how impractical electro-endos- 
mosis would be on a plant scale can be obtained by applying a little 
simple arithmetic. Table I is roughly calculated to show the cost of 
removing one per cent of water from filter cakes of different moisture 
content by means of evaporation. As the moisture decreases the cost 
of removing an additional one per cent of moisture decreases. On the 
other hand, the cost of removing water electrically increases with de
crease in water content, the curve probably ascending at the same rate 
that the evaporation cost curve decreases. The curves must cross 
somewhere and the point at which they cross appears from the data of 
this experiment to be between 80 and 85 per cent moisture. Since 
filter cakes usually run between these figures the electro-osmosis proc
ess does not appear feasible on the basis of one cent per k.w.h.

No method of applying a positive electrode to the filter cake surface 
is suggested. If we assume that at least one-tliird of the surface area 
of the filter (570 sq. ft.) should be under the positive electrode, then the 
current density per sq. in. (144 X 570 X .333) would give an idea of the 
amperes required. The filter would have to revolve once in six minutes 
under these conditions. Selecting Test 12 at random the result of the 
above calculation would be (.122 X 144 X 570 X -333) or 3,338 amperes. 
Equipment to supply such current at 25 volts would have to be of the 
type used in anodizing.

The use of high voltage from a Ford spark coil was tried as well as 
the use of a thicker filter cake, but these tests did not work so well. 
The use of higher voltages from the generator (50 volts as shown in the 
table) caused heating of the cake and no particular improvement in 
water removal.

Five tests using digested sludge were made, tests numbers 35, 36, 
and 37 using suction to remove the released water. The water in num
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ber 38 was absorbed, on a filter paper. In test 39 the water drained 
from the perforated plate by gravity only. These tests are included 
to show what can be done. No conclusions are drawn from them.

C o n c l u s io n

The use of electro-endosmosis in the manner suggested here, while 
in the realm of possibility, does not appear economically feasible.
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Industrial Wastes

INDUSTRIAL W ASTES IN W ARTIM E *

B y  F. W .  M o h l m a n

Director of Laboratories, The Sanitary District of Chicago

The war has resulted in the introduction of many new industrial 
waste problems, some of which are directly connected with armament 
and munitions, others with new products developed for war needs, and 
still others with the expansion of established industries to new maxi
mum levels of production. Enormous plants have been built for manu
facture of explosives, shells, bombs, airplanes and arm s; entire new in
dustries have been developed, including synthetic rubber, alcohol, vege
table dehydration, organic chemicals and high octane gasoline; and food 
industries, meat packing and metal-working industries have been ex
panded far beyond peacetime capacities.

In the manufacture of explosives and military supplies, and espe
cially in the development of the new synthetic rubber industry and ex
pansion of the organic chemical industries, the chemical engineer has 
been called upon to exert the utmost skill and ingenuity to design and 
build plants that will reach required production goals in the shortest 
possible time. The disposal of wastes has been given consideration in 
most cases, but the need for adequate provision for waste disposal has 
been far less urgent than the need for production and consequently the 
treatment or proper disposal of wastes has been slighted in some cases, 
in others the equipment installed may have been too elaborate or ex
pensive for the requirements.

This discussion will deal with some of the aspects of the industrial 
waste problem in relation to the war effort, first with reference to the 
manufacture of explosives and munitions, second the development of 
new industries, mostly chemical, and third the effect of expanded indus
tries on sewage treatment works operation and the sanitary condition of 
streams.

The war industries may be specifically listed under the following 
three classes:

E x p lo s iv e s  a n d  M u n i t i o n s

T rin itro to lu o l (T N T )
T rin itro p h e n o l (Picrates)
Smokeless Powder
Shell Casings
A irp lane M otors  and Parts
(A lum inum  and Magnesium)

* Presen ted  a t  the F o u rth  A nnual Convention of the  F ederation  of Sewage W orks Asso
ciations, Chicago, 111., Oct. 21, 1943.

N e w  I n d u s t r i e s

S ynthe tic  R ubber 
A lcohol
H ig h  Octane Gasoline 
Food D ehydra tion  
Organic Chemicals

I n c r e a s e d  P r o d u c t i o n  

M e a t Packing 
Steel In d u s try
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Discussion of the detailed industries and their waste problems fol
lows.

E x p l o siv e s  a n d  M u n i t i o n s

The industries most closely associated with war requirements are the 
manufacture of TNT, ammonium picrate, smokeless powder, copper and 
steel shell casings, and airplane motors and parts.

T N T .-—Trinitrotoluene is made from toluene and a mixture of nitric 
and sulfuric acids. Toluene formerly was obtained almost entirely 
from by-products coke plants, but now greatly increased quantities are 
available from petroleum refining. Toluene is CcHr>CH3 and the three 
nitro groups must be attached symmetrically in the 2-4-6 positions, as 
follows:

CH3
!

N 0 2/ N n 0 2

n o 2
There are no wastes from the nitration process, as the spent mixed 

acids (nitric and sulfuric) are separated, concentrated and re-used. 
Large volumes of cooling water are used, however, in the “ acid area” 
and this dilution greatly reduces the concentration of the wastes from 
the TNT lines. Each line is a complete manufacturing process that is 
duplicated some six or twelve times in a TNT plant.

The wastes are produced in the wash house, in each line, wherein the 
“ tri-oil” is purified and the TNT crystallized. The “ tri-oil” is a mix
ture of various trinitrotoluenes, of which only the 2-4-6 is desired. The 
nitration is completed in batches and the liquid tri-oil is run into a wash 
tank, where it is washed with w ater; the water is drawn off above the 
melted impure TNT and run to catch boxes, in which entrained or dis
solved TNT crystallizes and settles out and is recovered. A second wash 
follows, and passes through the catch boxes. The volume of water used 
in these washes averages 35 gallons per 100 lb. of TNT (based on 35 
measurements at three plants) and the wastes are quite acid, with an 
acidity of about 25,000 p.p.m. in the first wash and 7,000 in the second. 
The wastes are bright yellow in color and odorless.

After the acid has been largely removed by these washes, the TNT 
is crystallized and washed with a solution of about 5 per cent of sodium 
sulfite (“ sellite” ) which has the property of combining with the unsym- 
metrieal isomers, such as 2-3-4 (beta), 2-4-5 (gamma) and other tri- 
nitro compounds, to form soluble sulfonates, whereas the pure 2-4-6 
(alpha) TNT does not react with the sulfite and remains practically in
soluble (2). The waste sulfite solution is usually run directly to the 
sewer, separate from the acid wastes. I t  is deep red in color and is 
alkaline to methyl orange with a pH of 9.2 and an alkalinity of approxi
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mately 900 p.p.m. The volume averages 38 gallons per 100 lb. TNT, 
based on 33 measurements at three plants.

Typical analyses of these wastes, based on a number of analyses 
from four plants, follow:

T N T  W a s te s  f r o m  W a s h  H o u s e  
P a r t s  p e r  M i l l i o n

p H A c id i t y A ik . O x . C o n s . T o t a l  S o lid s V o l .  S o l id s C o lo r ,  1 : 5 0 0

Yellow Wastes
F irs t W ash............... 1.0 25,700 — 780 — — 24

Second W a sh ........... 1.7 7,300 — 720 — — 40

Red Waste
Sellite W ash............. 9.2 — 860 8,600 58,000 26,000 570

Composite.................. 1.4 4,500 — 3,300 35,000 — 125

These results show that the yellow wastes are highly acid, have a 
comparatively low color, and are low in organic matter. The red 
wastes are alkaline, have a very high color even in 1:500 dilution, and 
contain nearly 6 per cent total solids, of which about 45 per cent is vola
tile. The composite wastes are quite acid, contain about 3.5 per cent 
solids and have a high color even in 1: 500 dilution.

It is essential to know the volume and analyses of wastes per batch 
in order to relate the problem of disposal to the receiving stream. Nu
merous analyses of “ TNT wastes” have been made, but the results of 
analyses depend entirely upon the production and the amount of cooling 
water mixed with the actual organic wastes, and unless the results are 
related to the production at the time the samples were collected, com
putations of necessary dilution, or experiments on the biological effect 
of the wastes on fish, on taste, on color, etc., are unrelated to the output 
of the plant.

The wastes have no odor and no appreciable B.O.D. (3). They are 
very stable and resistant to biological oxidation. All of the available 
methods of sewage or waste treatment are ineffective for removal of 
organic matter and color, except, as was found in laboratory tests when 
the problem was approached in March, 1942, the use of chlorine for de- 
colorization. It was found that the color could be reduced from 600 to 
75 p.p.m. by application of 1,400 p.p.m. chlorine, equal to 1.9 tons of 
chlorine per day for the plant under consideration (4).

Further studies, however, showed that by taking account of the 
stream flow in various rivers, providing for storage of wastes direct 
from the wash house in large holding basins at times of minimum river 
flow, and discharge of the stored wastes at later periods of increased 
river flow, no treatment of wastes would be necessary. In cases where 
the river water downstream is used for water supply, after filtration, 
experimental studies were made of the effect of alum, coagulation, sedi
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mentation, filtration and chlorination on dilutions of the combined 
wastes and the river water in question (5). These studies showed that 
the major problem in all cases was the reduction of color, and this was 
obtained by proper relation of the flow of wastes to river discharge. 
Alum was ineffective in removal of the color in even high dilutions and 
amounts of chlorine that would ordinarily be used in water filtration did 
not reduce the color appreciably.

The turbidity or natural color of the various river waters in ques
tion influenced the resultant color of the wastes in the same dilution. 
For example the following results were obtained with various river 
waters:

Color of TN T  Wastes Diluted with Various River or Lake Waters

R iv e r  o r L a k e

C o lo r  D ilu t io n  o f  1 P a r t  C o m b in e d  
T N T  W a s te s  t o C o lo r

R iv e r
o r

L a k e
W a te r

In c re a s e  o f  C o lo r  in  
D ilu t io n  o f

5,000
P a r t s

10,000
P a r t s

20,000
P a r t s

5,000
P a r t s

10,000
P a r t s

20,000
P a r t s

Ohio R iv e r ......................... 75 55 50 30 45 25 20
Lake M ich ig a n ................. 45 30 25 3 42 27 22
Susquehanna R iv e r ......... 53 32 — 13 40 19 —

Wisconsin R iv e r............... 150 130 120 100 50 30 20
Missouri R iv e r ................. 14 11 9 7 7 4 2

The increase of color for the first three normally clear waters varied 
from 40 to 45, in 1 to 5,000 dilution and from 19 to 27, in 1 to 10,000 dilu
tion. For the colored Wisconsin River, the increase was slightly 
higher; but for the Missouri River, with the excessive average annual 
turbidity of 1,900 p.p.m., the color increase was much less than for the 
clear rivers, because of adsorption of the color on the suspended silt and 
clay.

For several large TNT works, dilution alone, with provision for 
storage of the concentrated wastes, has been adopted. Where the water 
is used for water supply an increase of color of 15 to 20 in the filtered 
water has been advocated and accepted, based on capacity of the TNT 
works and minimum river flow, with storage for the period of insuffi
cient dilution. Where the water is not used for water supply, increase 
of color in the river water up to 75 has been approved by at least one 
State Board of Health, as permissible during the emergency war period.

The alternative to this scheme comprises a very expensive and elabo
rate system of neutralization of wastes, evaporation to a syrup in mul- 
tiple-effect evaporators, incineration of the syrup to an ash or a thick 
syrup in rotary kilns, and flushing of the ash or liquid to the nearest 
watercourse. This process has been installed at several plants where 
dilution is clearly inadequate for the storage and dilution procedure, 
and also at one plant where there is a large amount of dilution. The 
utilization of stream dilution, however, has saved large sums of money 
(several million dollars) and use of critical materials.
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This use of stream flow in wartime appears justifiable, where the 
only effect on the stream is a slight increase in color, no appreciable re
duction in alkalinity, no odor, no killing of fish, and no toxic effect on 
those who drink the filtered water. These other factors have been 
given consideration and it has been shown that if the dilution is suffi
cient to reduce the color to acceptable amounts in a filtered, potable 
water, that is, in a dilution of .1 to 10,000, the other possibilities of 
harm, including objectionable taste, are eliminated. If the water is not 
used for drinking purposes, a dilution of 1 to 3,000 is acceptable.

The effect of the wastes on fish has been studied at the University 
of Illinois, involving the use of hundreds of fish (6). It was shown that 
the fish would live in dilutions of 1 to 40 and die at 1 to 20. The samples 
of waste used were diluted considerably, however, and could not be re
lated satisfactorily to the red and yellow wastes, but the dilution was 
possibly 1 to 20, which would indicate that all fish remained alive at a 
dilution of combined wastes of 1 to 800 and died at 1 to 400. These 
dilutions are much lower than the dilution of 1 to 10,000 required for 
elimination of color.

The Haskell Laboratory of the duPont Company made tests of the 
toxicity of the concentrated wastes and found that “ both TNT acid 
waste and spent sellite liquors are innocuous when fed to rats in dilu
tions up to 1 to 240.”

A few tests by the U. S. P. H. S. were made at the National Institute 
of Health, with results as follows (7): “ Tests were made of the toxicity 
of the concentrated waste. The waste was brought to a pH of 7, made 
isotonic with sodium chloride, and sterilized in an autoclave for 1 hour. 
Two mice were each given a 0.5 ml. intraperitoneal injection of the 
sterilized waste and a guinea pig was given 2 ml. intraperitoneally. A 
rabbit was given an intravenous injection of 15 ml. and observed for any 
temperature rise. All results were negative and the animals showed 
no ill effects from the different injections. Apparently the waste is 
nontoxic to warm-blooded animals. ’ ’

The use of stream dilution for these wastes, where practicable, has 
proved a reasonable application of the principle that, in wartime, 
streams should be utilized for disposal of wastes that have little or no 
health significance, no obnoxious odor or unsightly properties, and 
no hazard to the normal uses of the stream.

Picrates.—The manufacture of ammonium picrate as an explosive 
for naval ammunition involves manufacture of picric acid, by one of 
two methods (2), followed by treatment with ammonia to give the 
stable, safe ammonium picrate. In one method, the so-called “ Ameri
can,” phenol is sulfonated with sulfuric acid, nitrated with mixed nitric 
and sulfuric acids, filtered and washed. In the other, or “ European” 
method, dinitrochlorbenzene is treated with caustic soda to give sodium 
dinitro-phenolate, and the third N 02 group is added by an easy nitra
tion with mixed nitric and sulfuric acids. In either method, the major
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wastes are from the wash water used in the “ lines,” plus a large flow 
of cooling water from the acid area, where the spent acid is concen
trated for re-use.

The problem of disposal of these wastes (8) is quite similar to that of 
TNT wastes, as the waste waters are colored bright yellow, and the 
color persists into high dilution. However, with a dilution of 1 to 650, 
equivalent to a minimum river discharge of 700 c.f.s., it was determined 
by laboratory tests that the increase of color would be 63 p.p.m. Inas
much as the river water is not used for drinking purposes, and as fish 
survived concentrations of picric acid nearly fifty times this concentra
tion, it was concluded that no storage would be necessary, and the 
wastes are discharged into the stream untreated, with no difficulty 
through the past summer even with a stepped-up production 50 per 
cent more than the initial estimate.

Smokeless Powder.-—The wastes from smokeless powder manufac
ture are far more acid than those from TNT or picrate plants, and have 
a low B.O.D. Tests by the U. S. P. H. S. (7) at several plants showed 
an average discharge of 50 tons per day of sulfuric acid, and about 13 
tons of nitrate nitrogen, per 50 tons of powder production. The loss 
of alcohol is from 0.2 to 0.3 lb. per pound of powder (9), and this ac
counts largely for the B.O.D. The acidity of the wastes is neutralized 
with lime or limestone before discharge.

Shell Casings.—Shell casings are stamped out of brass or steel. 
The substitution of steel for brass has been one of the interesting de
velopments of this war. The steel sheets are about 5 ft. long by 11 in. 
wide by 14 in- thick. Discs are first stamped out of these sheets and 
the discs are cleaned in a caustic bath, followed by a pickling solution 
of sulfuric acid. The discs are then coated with a thin deposit of 
copper, by passing through a solution of copper sulfate and common 
salt (“ cuprodine” ), which merely protects temporarily against cor
rosion. The discs are then stamped into cups, which go through a heat- 
treatment annealing process, followed by another cleaning, pickling and 
coating with copper.

The wastes from this process are mainly the usual ferrous sulfate 
pickling waste, plus a small amount of copper. In one large plant of 
this type in Chicago, the company was permitted to discharge the waste 
to the sewers, after a basin had been installed for neutralizing the 
acidity, including lime feeding machines and air agitation. The pro
duction has been considerably below the original estimates, so that the 
installed equipment has been ample.

Where brass shell cases are made, there are two problems—the 
copper in the pickling'wastes and wash waters, and the oil in the wastes 
from the hot rolls. A survey was made of the wastes from an ordnance 
plant of this type in Chicago. Weirs were installed, samples collected 
every 15 minutes and composited according to flow. The results of 
flow measurements and analyses were as follows:
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Measurement and Analyses of Wastes from Brass Ordnance Works

D a t e
1 9 4 3

F lo w , C .F .S . C o p p e r ,  P . P . M . p H O il ,  P . P . M .

D a y N i g h t D a y N i g h t D a y N i g h t

E t h y l  E t h e r

D a y N i g h t

M a y  2 7 ............ 2.175 2.128 27.0 2.0 3.0 5.4 54 61

2 8 ............ 2.007 2.093 18.6 14.2 4.4 4.8 101 58

2 9 ............ 2.204 2.053 21.4 20.8 5.2 6.0 123 63

3 0 ............ 1.241 1.938 23.7 11.5 4.5 5.1 21 33

June 1 ............ 2.230 2.312 10.3 15.3 4.0 6.1 70 64

2 ............ 2.321 2.354 21.4 16.6 7.0 7.0 120 111

3 ............ 2.347 2.343 22.0 18.0 4.0 3.8 599 220

4 ............ 2.313 2.372 26.1 13.5 3.8 4.0 117 137

8 ............ 2.314 2.197 28.4 14.9 4.6 5.1 215 128

9 ............ 2.279 2.368 44.3 13.2 6.5 6.3 242 159

10 ............ 2.394 2.297 31.5 42.5 4.5 2.9 244 186

11............ 2.273 2.345 50.6 45.6 2.7 2.9 119 146

The average discharge of copper was 277 lb. per 24 hr. and of oil 
1,744 lb. per 24 hr. The oil discharge varied from a minimum of 243 lb. 
on Sunday, May 30th, to a maximum of 5,188 lb. on Thursday, June 3rd. 
The high oil content was present in spite of a number of large proprie
tary oil separators through which the wastes flowed. The average oil 
content was 146 p.p.m.

The loss of copper from this plant was too small to affect the West 
Side Imhoff tanks, where the volume of sewage treated averages 400 
m.g.d. However, other instances have been reported (10) where cop
per wastes have almost completely inhibited gas production in sludge 
digestion plants. As little as 1 p.p.m. in the sewage is objectionable, 
because of the concentration of the copper in the sludge by precipita
tion. The only remedy therefore appears to be either diversion of the 
wastes from the sewage treatment works, or disposal of the sludge by 
incineration. I t  is doubtful whether the copper can be removed to a 
sufficient degree by lime, and lime precipitation is very expensive. The 
use of sodium or calcium sulfide for reducing the solubility of copper in 
the digestion tank liquor has been suggested in the Eighth Report of 
the Connecticut State Water Commission (11), but no tests of this 
procedure have been reported for full plant-scale operation.

Copper-bearing wastes have long been known to be toxic to biologi
cal processes of sewage treatment or sludge disposal, and particular 
care should be taken to investigate the waste waters from copper mills 
prior to installation of sewage treatment works.

Airplane Motors and Parts .—The use of aluminum and magnesium 
for airplane motors has introduced new types of pickling waste—a 
chromic acid bath for pickling and anodyzing aluminum, and a hydro
fluoric acid bath for magnesium. Waste solutions of both types are to 
be discharged from the reportedly largest airplane motor plant under 
one roof in the U. S., in Chicago, but the volume of wastes and amounts
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of acids involved are not large. I t lias been recommended that a waste 
solution of caustic soda, used for cleaning magnesium castings, be used 
for neutralizing the acid wastes, with the caustic solution properly 
strengthened by additional solid caustic soda. This appears desirable, 
in spite of somewhat increased cost over the use of lime or limestone, 
especially for the hydrofluoric acid, inasmuch as the lime or limestone 
might be rendered ineffective by a coating of calcium fluoride. The 
company agreed that caustic soda would be preferable, and its use also 
will be more convenient.

N e w  I n d u s t r ie s

Oil Refining.—The production of high-octane gas has introduced 
more complex operations in oil refineries, including catalytic crackers 
of various types. The clarification of refinery wastes has been given 
considerable attention by the American Petroleum Institute, which has 
issued a manual (12) giving basic data for the design of the so-called 
“ A.P.I. Separator.” A number of these separators have been in
stalled, including one at a refinery near Chicago. This plant has a 
small catalytic cracker. The A.P.I. separator was installed in 1941, 
and careful records have been kept of the results of daily determina
tions of the oil content of the effluent. The basin is greatly oversize 
for the present flow of 1,000 gal. per minute, having been installed for 
an expected flow of 4,000 g.p.m. The average oil content of the effluent 
has been approximately 35 p.p.m., and only rarely has the content been 
as low as 15 p.p.m. The latter concentration is frequently cited as the 
result obtained by this type of separator, which is generally agreed to 
be one of the best, for the purpose. Detention periods of one hour or 
more are recommended, and baled straw is used in the second tank of 
the separator for final, rough and rapid straining of the effluent.

Ethyl Alcohol.—The use of alcohol in the manufacture of smokeless 
powder had created a demand for increased production even before 
Pearl Harbor, but when the requirements of the synthetic rubber in
dustry became known, the alcohol production quotas were again greatly 
increased. The requirements for various uses in 1943 and 1944 are as 
follows (9), as compared with use in 1942:

Ethyl Alcohol Consumption 
Millions of Wine Gallons, 190 Proof

1 9 4 2 1 9 4 3 1 9 4 4

D irect M ilita ry  and Lend-Lease. . . . .  49.4 94.8 115

Synthetic R ubber............................... . . — 22.6 265

Chemical M fg r ..................................... . .  74.0 76.0 80

Anti-freeze............................................ . .  36.6 27.8 40

A ll o th e r................................................ . .  94.1 50.9 50

T o ta l..................................... . .254.1 272.1 550

The shortage in receipts of molasses in 1942 resulted in the conver
sion of many alcohol plants to the use of corn, but the Commodity 
Credit Corporation restricted this use of corn, and technologists then 
adapted the process to the use of wheat, and later wheat grits, which do
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not include the bran, germ and other non-starch constituents of the 
wheat. Thus about 20 lb. of the 56 lb. bushel of wheat can be re
covered for feed, and not discharged to the sewer. The yield of alcohol 
is reported to be 2.8 wine gal. per 56 lb. bushel of the wheat grits.

More recently, however, it appears that molasses may return to use, 
inasmuch as there is enough molasses in storage in the West Indies to 
produce 150 million wine gallons of alcohol, as much as was made in 
1942 from this source. In the estimates for 1944, only 40 million gal
lons are based on this source, but if shipping facilities improve, this 
estimate may prove to be low.

The significance of this increase of alcohol production on stream 
pollution is tremendous. According to the U. S. Public Health Service 
(13), 5,000 gal. per day of 100 proof spirits produces still slop with a 
population equivalent of 55,000 to 60,000. The fermentation alcohol in 
the 1944 program (9) is estimated at 40 m.g. from molasses, 160 m.g. 
from industrial alcohol plants (new) and 235 m.g. from whiskey and 
other liquor distilleries, all 190 proof. This totals 1,192,000 gal. 190 
proof, or 2,265,000 gal. 100 proof spirits per day, which gives a popula
tion equivalent of X 60,000 =  27,180,000, if no evaporation oro,uuu
other recovery of still slop were practiced. Fortunately a number of 
evaporator plants have been installed, but far from enough to reduce 
the population equivalent to a large degree. For example, distilleries 
and alcohol plants at Peoria, 111., are estimated to discharge wastes 
with a population equivalent of possibly 1,500,000. This enormous 
waste discharge threatens to wipe out all fish next summer in the Hli- 
nois River below Peoria. A few trips by Sanitary District chemists 
in the summer of 1943 showed the dissolved oxygen below Peoria to be 
much lower than in any previous summer on record. Results farther 
downstream, obtained by the Illinois Sanitary W ater Board, are even 
lower, approaching complete deoxygenation.

To cope with this problem of alcohol wastes, evaporators have been 
installed in some cases, including one small new plant at Peoria, plants 
at Omaha, Kansas City, Frankfort and Louisville, each with a capacity 
of from 10,000 to 20,000 bushels of wheat per day (2.5 wine gal. alcohol 
per bushel). I t  is to be hoped that the evaporators have been allocated 
to the plants where they will do the most good in abatement of stream 
pollution.

Sulfite Pulp .—The production of ethyl alcohol from waste sulfite 
liquor of pulp mills is being advocated as preferable to the use of grain, 
at least during the war. A plant is in operation at Thorold, Ont., with 
a capacity stated to be around 800,000 gallons of alcohol per year. The 
1941 production of 80 sulfite mills in the U. S. (9) was 2.9 million tons 
of pulp, which at 12 gal. alcohol per ton is equivalent to 35 million gal
lons of alcohol. As only the larger plants could hope to support this 
process, it is estimated that only 17 mills would be involved, with a 
capacity of 1.4 million tons pulp per year, or 16.2 million gallons of 
alcohol.
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The process ferments only the sugars present in sulfite liquor leav
ing the lignin still discharged to streams. The possibilities of alcohol 
production for utilizing the wood sugars, followed by the Howard Proc
ess for removing lignin, deserve study.

Investigations have been under way for some time at Appleton, 
Wis. (14), on methods of treatment of sulfite wastes, recently including 
operation of a 15 ft. trickling filter and study of methane fermentation, 
contact aeration and ponding with stream-flow control. I t is gratify
ing to note the increasing interest in the study of this major problem 
of stream pollution.

Synthetic Rubber.—The manufacture of ethyl alcohol for making 
butadiene is the most important source of wastes in the synthetic rub
ber industry. Butadiene made from petroleum does not produce wastes 
much different from those of the usual refinery, and styrene manufac
ture also is analogous to refinery operation. However, the co-polymer 
plants, where the butadiene and styrene are polymerized in a soap bath 
in contact with a catalyst, followed by discharge of the spent soap solu
tion, may have considerable significance from the standpoint of wastes. 
It is estimated that 200 million pounds of soap or equivalent fatty acids 
will be used in this process in 1944. Information is needed concerning 
the polluting effect of these wastes. Co-polymer plants are installed 
as follows (15), with the estimated tons per year and percentages of 
the total program:

Co-polymer Plants, Synthetic Rubber
T h o u s a n d

L o c a t io n  L o n g  T o n s  p e r  Y e a r  P e r c e n ta g e

Northeast
Naugatuck, Conn..................................................... 30 4.1
In s titu te , W . V a .......................................................  90 12.2
Akron, O h io ............................................................... 60 8.2
Sarnia, O n t................................................................. 30 4.1
Louisville, K y ............................................................ 90 12.2

T o ta l...................................................................  300 40.8
Southwest

Borger, T ex................................................................  45 6.0
Baytown, Tex............................................................ 30 4.1
Houston, T ex............................................................. 60 8.2
Port Neches, Tex.......................................................  120 16.4
Lake Charles, L a ...................................................... 60 8.2
Baton Rouge, L a ...................................................... 30 4.1

T o ta l....................................................................... 345 47.0
Pacific

Los Angeles, Cal....................................................... 90 12.2

T o ta l...................................................................  735 100

Apparently the stream pollution problems may not be of serious im
portance in view of the comparatively few plants and their locations, 
in some cases, on large rivers.
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Dehydration of Food.—The dehydration of food products has had 
considerable development during the war, for obvious reasons of 
logistics. The wastes from a potato dehydration plant in California 
have been measured, sampled and analyzed (17). Losses of dry solids 
average about 20 per cent of the original content, with a corresponding 
5-day B.O.D. of 40 lb. per ton of potatoes, amounting to a population 
equivalent of 240 per ton of potatoes per day, or 1,200 per ton of de
hydrated potatoes, dry.

The quota of dehydrated potatoes to be produced in the U. S. in 
1943 is 136 million pounds, or 187 tons per day. Wastes from this pro
duction would have a population of about 224,000.

The total quota of dried vegetables in 1943 is 356 million lb., of 
which potatoes comprise 136 million, sweet potatoes 39, cabbage 34.5, 
beets 26, onions 20, corn 20, tomatoes 18.5, and others in less amounts.

The quota for fruit is 51 million lb., of which the largest is 31.4 
million lb. of lemons and 14.5 of apples.

Assuming losses for all fruits and vegetables to be as great as for 
potatoes, which is unlikely, the total population equivalent for the vege
table and fruit quota, spread over the entire year, would be only about 
670,000. The effect during the brief canning season is of course much 
greater.

The meat dehydration quota is likewise low, totalling 120 million lb. 
of pork, and practically -no beef. I t is doubtful whether even the pork 
quota will be filled to any appreciable degree.

It is obvious that the waste problems of the food dehydration in
dustry are insignificant for the country as a whole, although possibly 
troublesome for plants on small streams or lakes. This industry ap
pears to be essentially a wartime necessity and it is generally agreed 
that it may again practically disappear after the war, plus a brief post
war period, as it did after the first World War. The quotas are low 
in comparison with the pack of the canning industry, and likewise the 
overall waste problem of the dehydrated food industry is not so im
portant as that of the nation’s canneries, whose quota for 1944 ap
proximates 300 million cases of 24 cans each.

I n d u s t r i e s  w i t h  I n c r e a s e d  P r o d u c t io n  B e c a u s e  o p  t h e  W a r

Various industries normal in times of peace have required expansion 
because of war needs, and in some cases the increased volume and 
solids content of the liquid industrial wastes have affected the opera
tion of sewage treatment works either detrimentally or by contributing 
increased organic loadings on the treatment process. For example the 
population equivalent of the West-Southwest Treatment Works of the 
Sanitary District of Chicago has increased by more than half a million 
since 1940, as shown in Fig. 1, based on flow and B.O.D. The largest 
population equivalent occurs each year in the winter, from November to 
January, when the kill at the stockyards is heaviest. There is a large 
difference in strength of week-day and Sunday sewage.
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Fig. 1.

The corn products industry has suffered somewhat increased losses 
during the past several years, with production pressed to the limit of 
capacity and the necessity of using corn from various sources and of 
varying suitability for the separations involved. The losses of the 
Corn Products Refining Company at Argo, on the Main Channel of the 
Sanitary District of Chicago, have shown the increases shown in the 
table below for the years 1936 to 1943, inclusive :

Corn Products Refining Company Grind and Population Equivalent of Wastes
Y e a r  G r in d ,  B u .  p e r  D a y  P o p .  E q u i v .  W a s te s

193 6 .....................................  69,250.....................................  30,400
193 7 .....................................  71,820.....................................  41,000
193 8 .....................................  73,110.....................................  40,100
193 9 .....................................  69,690.....................................  49,200
194 0 .....................................  71,240.....................................  51,300
194 1 .....................................  85,460.....................................  56,100
194 2 .....................................  88,420.....................................  82,300
1943*...................................  88,900.....................................  64,300

* Through September.

The iron and steel industry has undergone great expansion and in
creased production. There are many iron and steel plants in the
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Sanitary District of Chicago, most of which pickle the metal in sulfuric 
acid. A survey of the steel mills in the Calumet area in 1938 indicated 
a loss of 1,400 tons of iron and 1,335 tons of sulfuric acid per year at 
that time. Now with production at 100 per cent of capacity, the losses 
are approximately 3,500 tons of iron and 3,340 tons of sulfuric acid per 
year. These wastes are discharged into the Calumet River and al
though of no significance with reference to health, the iron precipitates 
and forms sludge and the oxidation of the ferrous iron uses up some 
of the dissolved oxygen in the stream, equivalent to 63 c.f.s. river flow 
containing 8 p.p.m. dissolved oxygen.

The pickle liquor problem seems to be just about where it was dur
ing World W ar I, in spite of the large amount of work and money that 
has been spent on investigations of the recovery of disposal of the iron 
and acid (18).

One gratifying aspect of wartime industry, with reference to the 
effect of industrial wastes on streams, has been the fat recovery pro
gram of the WPB. A committee of the Chicago Section of the Ameri
can Chemical Society (19) has been co-operating with the Industrial 
Salvage Branch of the WPB, for the purpose of promoting fat recovery 
and lending technical assistance to industries in which fats or oils are 
discharged to the sewers. Improved methods of testing catch basins 
in meat-packing plants have been developed (20) and standards sug
gested for good practice in recovery of fat. The WPB Consultant, Mr. 
Marcus B. Hinson of Chicago, has organized a program among packers 
to reduce their losses of fat by various salvage methods, in the plant 
and at the outlet sewer, and he estimates that 100 million pounds of fat 
could be recovered per year by adoption of efficient methods of salvage 
and skimming. The recovered fat has a glycerine content of around 
10 per cent. The household fat recovery program has been helpful in 
keeping fat out of the sewers. A recent release of the P at Salvage 
Committee of the Glycerine and Associated Industries stated that 150 
million lb. of household fats has been salvaged during the past 12 
months by the American housewives and the Army and Navy.

Recovery of salable grease from skimming tanks in sewage treat
ment works may be feasible during the war if the recovered grease is 
low enough in unsaponifiable matter, but in most cases mineral oil, 
waxes, and other contaminants so lower the value of the grease that it 
cannot be sold. However, New York City reports sale of recovered 
skimmings at 80 cents per 100 lb. and the Chicago Sanitary District has 
been offered 55 cents per 100 lb. for an estimated daily production 
of 14,000 lb. of skimmings at the Southwest Treatment Works. The 
cost of removal and loading must be investigated to determine the eco
nomics of the proposition. The unsaponifiable matter in the rendered 
grease averages 13 per cent, which is comparatively low, due to the 
presence of stockyards wastes in the sewage.

In view of the rather widespread increase in stream pollution by 
wartime industrial wastes, it is gratifying to report these various pos
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s ib i l i t ie s  o f  d im i n u t i o n  of the discharge of fats and greases to sewers, 
se w a g e  t r e a t m e n t  p l a n t s  and streams.
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Discussion

B y  L e R oy W . V an  K le e c k

Senior Sanitary Engineer, Connecticut State Department of Health

The problems discussed by Dr. Mohlman reflect in a striking manner 
the present war tempo of our nation. The writer will consider pri
marily the third aspect of the paper: “ The effect of expanded indus
tries on sewage treatment works operation.”

Dr. Mohlman’s reference to adequate stream dilution, where prac
tical, for TNT wastes, hits a sound key for the war emergency, and in
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planning,peacetime disposal of other industrial wastes difficult of treat
ment. Manufacturers discharging such wastes should consider this in 
planning factory locations or expansions, and state sanitary officials 
should guide them along sound lines.

The acceptable discharge of pickling liquors and copper into the 
Chicago sewers also shows the advantage of high dilution. Such wastes 
discharged to a small municipal treatment plant or into a small stream 
might cause undesirable conditions, as I  will show later.

The chromic acid hath for pickling and anodyzing the aluminum in 
airplane motor parts mentioned by Dr. Mohlman has been encountered 
at one large manufacturing plant in Connecticut. The sewage plant 
in question treats domestic sewage from the factory by plain settling, 
sand filtration and chlorination. Rinse waters from the chromic acid 
vats discharge, after limestone treatment, to the plant sewer. The pH 
of the raw sewage is about 7.5. The soluble chromium content of the 
raw sewage averages around 10 p.p.m. The settled sewage contains 
about 6 p.p.m. soluble chromium and the sand filter effluent 6 p.p.m.

The chromium reacts with ortho-tolidin giving a high color reaction 
which interferes seriously with the chlorine residual test. Studies to 
date indicate that ortho-tolidin testing for free chlorine will be unsatis
factory. I t was considered possible that chromium, which is a poison, 
might accomplish satisfactory bacterial destruction without the use of 
chlorination. Bacterial samples recently collected have not supported 
this belief.

Good nitrification of the filtered effluent has continued through six 
months of operation, indicating so far no poisoning effects on the bac
terial life in the filters.

While the rinse waters have not affected sludge digestion, a single 
discharge of the concentrated waste chromic acid liquors dropped the 
pH of the sludge materially, stopped gas production, and completely 
upset digestion. Future discharges of the strong liquors, relatively 
small in amount, will be diverted from the treatment plant.

The following remarks deal with the particular war industrial 
wastes that have affected municipal sewage treatment in this discus- 
sor’s state. Our problem will be appreciated by stating that Con
necticut, while standing only 46th in the nation in area, is first in dollars 
per capita for federal war contracts. Furthermore, of Connecticut’s 
peacetime population, about 70 per cent is served by public sewers, of 
which over 75 per cent of the sewage is treated.

The four war industrial waste horsemen of Connecticut a re : 
C u t t i n g  O il  ; I r o n  ; S u l f u r  ; F ib e r

C u t t i n g  O il

This is the oil used in machine shops. The increased volume of this 
oil used in Connecticut since the start of the war is tremendous. While 
most kinds of cutting oil mix with water, a percentage separates, form
ing a scum. So great has been its volume that the man hours required 
to remove it have increased over 400 per cent at some treatment plants.
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Its effects on air diffusers, vacuum filter cloths, and sludge digestion 
activity have not been noticeably adverse. Its unsightly appearance 
and the manual labor involved in removing it have been the major 
difficulties.

Local communities are controlling the volume of such oil discharged 
into municipal sewers by the following methods:

1. Public education through newspaper releases, the radio and circu
lar letters to manufacturing establishments.

2. Removal of the waste rancid oil at the factories in containers. 
The material is dumped or incinerated.

3. Wider use of oil clarifiers. One type of clarifier yields a heavy 
black sludge which is concentrated in volume and relatively easy to 
discard.

4. The source of oil, especially heavy oils, has been traced by daily 
inspection of floating white discs in key manholes. Offenders have 
offered little argument when confronted with the evidence.

I kon

Iron wastes discharged to one Imhoff tank plant blocked the tank 
slots, stopped sludge digestion, and produced a pasty-brown, slimy 
sludge, very difficult to dry. At another location iron fungus growths 
and sludge deposits have increased in the receiving stream, and chemi
cal precipitation of the raw sewage was upset.

In the first community the use of Ferrisul for cleaning brass parts 
in the factory was discontinued, and a so-called Blakeslee degreaser 
using sidfuric acid, soap, and hot water was substituted. This elimi
nated the iron from the raw sewage, and also resulted in better clean
ing of the brass.

In the second community a copperas recovery plant was being poorly 
operated by the offending factory. Conferences between the factory 
management, municipal officials and state authorities have resulted in 
operating improvements. Regular check-ups have been and will be 
necessary to produce satisfactory results.

Where iron wastes can be sufficiently diluted with domestic sewage, 
municipal treatment plants have been able to handle them.

S u l f u r

Sulfur dyes from a textile mill dyeing army uniform cloth have 
raised the chlorine demand of the sewage at one large municipal plant 
far in excess of the chlorinator capacity. The normal domestic sewage 
demand of 10 to 12 p.p.m. has increased to 60 p.p.m. (500 lb. of chlorine 
per million gallons of sewage treated) and higher. One of the major 
difficulties with this waste has been the wide fluctuations in chlorine de
mand, making proper adjustment of the chlorine dose a physical im
possibility. The first corrective step in this problem was the construc
tion of concrete holding basins for the spent dye and first rinse from 
the dye jigs. Subsequent rinses are discharged directly to the sewer
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as formerly. The strong liquids are bled from the lagoons into the 
sewer to even out the chlorine demand. While these basins should re
move the peaks in the demand, it will be necessary to materially in
crease the chlorinator capacity at the treatment plant to obtain satisfac
tory residuals. Changes at the sewage plant were considered more 
practical from both an economic and operating standpoint than treat
ment of the dye liquors at the mill. Laboratory tests conducted by the 
Connecticut State Water Commission also showed that chlorine was 
the cheapest and most satisfactory oxidizing agent for the sulfur dyes.

F ib e r  W a s t e s

These wastes from textile and carpet mills were a problem with us 
long before the present war. Fine screening, mechanical scum stirrers 
in digestion tanks, and other specialized equipment have been employed 
at municipal plants in Connecticut to control the clogging and matting 
properties of this waste. The major difficulty with fiber wastes is the 
accumulation of a heavy thick scum in digesters. This scum resists di
gestion and increases in depth until no supernatant can be removed 
from the decanting pipes. Under war conditions, the quantities of 
these wastes have greatly increased in some communities.

One temporary remedy has been use of a fire hose for breaking up 
the scum. Use of supernatant liquor from the digesters rather than 
cold water is preferable. The liquid is introduced through manholes 
in the covers of digestion tanks. Not only does some of the scum thus 
settle out and digest, but sometimes it can be made fluid enough to draw 
off to sludge beds or vacuum filters.

Another remedy is the use of screens with %-in. to %2-in. openings 
in the mill waste water channels. This is of material aid in reducing 
the quantities discharged to sewers. They are especially needed in 
wool scouring departments or where cotton or wool napping is washed.

A rather unusual occurrence at one sewage plant was the balling up 
of fiber in raw sewage sludge conditioned with ferric chloride and lime. 
The fiber could not be coagulated and its quantity was so great (about 
50 per cent of the dry solids sludge weight) that it would not adhere to 
the vacuum filter drums. The material actually flowed like lava over 
the rim of the filter vats and along the filter operating floor. With the 
co-operation of the Connecticut State Water Commission, a detention 
tank of considerable proportions equipped with a series of screens of 
various size openings was installed at the offending mill for retaining 
the bulk of the fiber.

In another city where screens have been installed in woolen mills 
with wastes tributary to the sewerage system, it has required periodic 
visits to the mills to see that the screens to remove wool fiber are kept 
in place and regularly cleaned. It is evident from our experience that 
some supervising agency must check the operation of mill installations 
or they will be neglected due to the press of other work.
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O t h e r  W a st e s

Plating solutions have caused us some concern, as a great deal of 
industrial metal plating is done in Connecticut. Fortunately, however, 
to date the concentrations of the spent wastes from these processes 
have been below any detrimental amounts. The soluble copper and 
chromium quantities in municipal sludge digestion tanks have been 
below 10 p.p.m. in the digesting sludge, and no reduction in gas pro
duction or appreciable increase in digestion time has been noted. It 
is a situation, however, that warrants periodic testing at plants subject 
to such wastes.

At the East Street plant of the City of New Haven, Conn., large 
amounts of copper are present in the raw sewage. This was known 
years before any treatment was given this sewage, and I believe that 
Dr. Mohlman had a great deal to do with the original investigations 
that were made. Therefore the plant vacuum filters and incinerates a 
raw sludge without digestion because of the digestion difficulties that 
would surely occur.

As a peacetime note, our war experience indicates the need of care
ful surveys by a designing engineer of the industrial waste load on a 
proposed treatment plant in communities now discharging raw sewage 
to watercourses. Such a survey is worth while in avoiding the possible 
deleterious effects of certain wastes on the proposed treatment units.

The four war horsemen of Connecticut: oil, iron, sulfur and fiber, 
are not riding as high and handsome as they were a year ago. In most 
cases we had them with us before the war and it is a question of volume 
and concentration when dealing with wastes of this character. The 
steps that have been taken to control the oil, iron and fiber have in
volved just that—reduction in their amounts to a point where they can 
be handled with domestic sewage. Our sulfur problem will require 
oxidation with chlorine.



THE OPERATOR S CORNER
Conducted by W. H. WISELY, Executive Secretary* 

Federation of Sewage Works Associations 
Box 18 • • Urbana, Illinois

“BLUEPRIN T NOW !” . . .

is the terse but encompassing postwar planning slogan of the new Com
mittee on Water and Sewage Works Development which has been or
ganized under the joint sponsorship of the W ater and Sewage Works 
Manufacturers Association, American W ater Works Association, Fed
eration of Sewage Works Associations and New England Waterworks 
Association. With Mr. E. L. Filby (on leave from the organization of 
Black and Veatch, Kansas City) as full-time Field Director, the Com
mittee has assumed an immense task, comprising the following activi
ties :

1. Appraisal of water and sewage works construction needs.
2. Development of orderly programs to meet such needs.
3. Bringing about preparation of detailed plans and specifications 

for needs of first importance.
4. Consideration and development of financing plans.
5. Reappraisal of constructing authorities, including promotion of 

any necessary legislation.
6. Definite scheduling of the construction program, including pur

chase of land and right of way.

The Committee has cut out quite a substantial chore for itself, but not 
one impossible of accomplishment if everyone in the sewage and water 
works fields lends his aid!

Personnel engaged in the administration and operation of sewage 
works may be of immeasurable assistance. In fact, who could possibly 
know more about the shortcomings and needs of existing facilities than 
the man responsible for operating them? Your contribution to post
war planning resolves into two fundamental p a rts : first, to determine 
the nature and extent of the improvement necessary to afford the best 
possible service to your community; second, to carry your recommenda
tions to the governing Council or Board of Trustees with such emphasis 
that they will be made a definite part of the municipality’s postwar 
construction program.

As the existing facilities in your charge are analyzed for the pur-
* Also Engineer-Manager, Urbana and Champaign Sanitary District.
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pose of ascertaining needed improvements, make sure that the follow
ing questions are answered in the final appraisal:

1. Has provision been made for enlargement or installation of addi
tional units to supplement works now at or approaching over
load?

2. Have you recommended replacement or conversion of obsolete 
units and equipment of limited efficiency?

3. Have you considered repair or replacement of items which are 
suffering “ accelerated depreciation” due to wartime overloads 
or as a result of “ baling-wire maintenance” during the war?

4. Has provision been made for restoring inventories of operating 
tools and equipment which are being depleted during the war?

In other words, take a complete inventory of your facilities and com
pile it into a report that cannot be ignored! „

The second part of your postwar planning responsibility, that of 
“ selling” the Board or Council on the local program, may be far more 
difficult. Remember that the technical aspects of your recommenda
tions may be beyond the comprehension of the usual business and pro
fessional man who make up such groups. Be sure that the submission 
of the recommendations is augmented by an explanation of how service 
will be improved, where efficiency can be increased, why operating costs 
will be reduced, and other advantages which will accrue.

Above all, be persistent! Don’t be satisfied with the action taken 
until it includes authorization for preparation of detailed plans and 
specifications, promulgation of financing arrangements and purchase 
of necessary land and/or right of way.

“ Blueprint Now” for improvements later!
W. H. W.
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PROBLEMS OF PLANT OPERATION AND 
COORDINATION *

By W a l t e r  E. G er d e l

Superintendent, Westerly Sewage Treatment Plant

The Westerly Sewage Treatment Plant of Cleveland was put into 
operation in 1922. The treatment provided for at that time consisted 
of screening, grit removal, and sedimentation and digestion in Imhoff 
tanks. Chlorination of the sewage effluent was practiced also during 
the summer months, the Westerly Plant being one of the early pioneers 
in this form of treatment.

Sludge disposal has always been accomplished until recently, by 
means of pumping the sludge into the plant effluent, and subsequently 
discharging it into Lake Erie. The original plans for sludge disposal,

* Presented at 17th Annual Meeting of Ohio Conference on Sewage Treatment, Mansfield,
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due to limited area at the plant site, contemplated barging the material 
to dumping grounds in the lake, but this method was never utilized.

Additional sewage and sludge processing improvements and units 
have been added to the plant from time to time. Some of these were 
experimental in nature, and served as demonstration units. Important 
data and information were obtained from the operation of this experi
mental equipment, which served as a basis of design for a considerable 
portion of the additions and improvements to the Easterly and South
erly Sewage Treatment Plants of Cleveland.

At the present time, the sewage treatment provided consists of 
screening, both mechanically and hand-operated; maceration of the

P ig. 1.— A e ria l view  o f W esterly Sewage T reatm ent P la n t, Cleveland, Ohio.

screenings in a hammer mill; grit removal, both by grit chambers and 
a detritor; aeration for grease removal; sedimentation in the Imlioff 
tanks, and chlorination of the raw sewage and the plant effluent dur
ing the summer months. (Fig. 1.)

A water spray skimming system on the Imlioff tanks (Fig. 2) now 
provides a very convenient method of removing grease skimmings, 
which at the Westerly Plant amount to considerable quantities. The 
sewage treatment is still partial in nature, and the various additions 
and improvements in the sewage processing units have been for the pur
pose of overcoming former shortcomings and to improve the treatment 
to the extent possible without changing it radically.

The greatest changes and improvements have been in connection 
with processing and disposal of the sludge.



Six separate heated digestion tanks were built and put into opera
tion in an effort to overcome serious gas vent foaming of the Imhoff 
tanks; to provide suitable disposal of grease skimmings; and to abate 
the odor nuisance. It was intended to use the Imhoff tanks only as 
sedimentation tanks. Disposal of the digested sludge from the di
gesters continued to be by means of discharging into the lake until 1938, 
when the sludge vacuum filtration and incineration unit was put into 
operation.

The increase in the number of treatment processes and equipment 
has correspondingly greatly increased the operating problems. This 
is especially true of the sludge vacuum filtration and incineration proc-
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Fig. 2.—Water sprays at Imhoff tanks for concentrating surface scum, Westerly Sewage 
Treatment Plant, Cleveland, Ohio.

esses which are highly mechanical in nature, and requires considerable 
control and coordination with the rest of the plant in order to make 
them operate in an efficient and satisfactory manner.

The operating problems at a sewage treatment plant are often also 
associated with those of maintenance and control, and during these 
times include those dealing with plant personnel. I am presenting 
some problems encountered at the Westerly and other Cleveland plants, 
along with some others of a more general nature.

The problems at the Westerly Plant are by no means unique in the 
sewage treatment field, and are presented with the thought that discus
sion concerning them may be of interest, since they are similar to many 
encountered at other plants. As a matter of fact, the Westerly Plant
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is regarded as a plant that generally operates quite smoothly, with 
shutdowns and trouble the exception rather than the rule.

P e r s o n n e l  a n d  S u p p l i e s

The problems of personnel and supplies are quite universal these 
days, and are perhaps the greatest cause of concern at a good many 
sewage treatment plants. The Westerly Plant, for example, does not 
have a single technically-trained supervisor or chemist who was in the 
plant in 1938 when the expanded plant was put into operation, with the 
exception of the superintendent, A good many of the men who re
placed the original group of supervisors have been, in turn, replaced 
by others. At the present time, there are practically no technically- 
trained supervisors at any of the Cleveland sewage treatment plants, 
except on the day-time shift, whereas normal operations require a 
supervisory force twenty-four hours of the day. To a lesser degree, 
the same thing has occurred in the operating force, so that many of 
these men are now working 48, 56 and even 66 hours a week. These 
changes in personnel have sometimes resulted in poor and inefficient 
operation, due to the lack of experience and knowledge on the part of 
the new men, and also due to a general lowering of the qualifications of 
these men. The experienced men whose services we have been able to 
retain, have shown commendable loyalty and service in the way they 
have taken on new responsibilities and additional work, often without 
any financial benefits.

The procurement of material and supplies for both operations and 
maintenance work has, as a general rule, not been excessively difficult, 
except for a few things like wire for our vacuum filters, high tempera
ture alloy castings for the incinerators, and of course, replacement of 
equipment like aluminum aeration pans. Allowances have to be made, 
however, for poor and delayed deliveries. I t has been much more diffi
cult to obtain the raw stock material with which to fabricate and work 
in our own machine shop, than to buy the finished product from the 
manufacturer of the equipment. The Westerly Plant was blessed with 
a fairly well-stocked storeroom at the time of our entrance into the 
war, and this has helped out considerably in being able to continue 
maintenance repairs without undue delays. Salvage and repair of 
worn parts is practiced whenever possible by such methods as build
ing up with welding rod, turning down and using sleeves, and other 
ways which conserve material, but require much more labor.

Grit

Removal of grit is one of the oldest and commonest operations that 
is performed in the sewage treatment field, and yet it presents prob
lems of proper removal, processing and disposal that, at one time or 
another, will trouble every plant containing devices for this service. 
I t is also unfortunate that some plant operators do not consider this 
process as important or interesting enough to command their attention



Many times a little change or improvement will relieve considerably 
points of trouble further on in the plant. The past year has been no
table in Cleveland for its large volume of rainfall, and this "conse
quently has been reflected at the Westerly Plant in high sewage flows 
and large quantities of grit being removed. Despite improved control, 
changes, and the increased attention which has been given this prob
lem, grit continues to occasionally get through to the Imhoff tanks, 
where it will sometimes block up sludge hoppers. Considerable work 
is necessary to free the hoppers and to remove the grit from the Imhoff 
pipe galleries where it settles out in the sludge gutters after it is re
moved from the hoppers. Even when the sludge hoppers are not 
blocked up, the grit causes trouble by passing with the sludge to the 
digesters and then to the vacuum filter sludge sump. No difficulty has 
been realized at the digesters with this mixture of sludge and grit, but 
a considerable amount of trouble at the vacuum filter sump, sludge 
mixing chambers, and sludge pipe lines to the vacuum filters has re
sulted. The filter sump especially presented quite a problem in that it 
has to be periodically cleaned out (every four to six weeks) to get rid 
of accumulated grit, scum, and heavy sludge. It was formerly a tough, 
disagreeable and time-consuming job at the best and was never relished 
by anyone. This has now been greatly facilitated by extending a six- 
inch raw water line into the sump and introducing the water in the 
form of jets and sprays with enough pressure and agitation to get the 
gritty material stirred up and in suspension so that it can be pumped 
out. The improvement, of course, does not improve the fundamental 
conditions which permit the grit to settle out with the sludge, but it 
does overcome a troublesome point.

G as V e n t  F o a m in g  N u is a n c e  o f  t h e  I m h o f f  T a n k s  a n d  U n b a l a n c e d  
L o a d in g  of t h e  D ig e st e r s

Despite the fact that catabolism of the sludge is accomplished as 
much as possible in the heated separate digestion tanks, a considerable 
amount of digestion still goes on in the Imhoff tanks, resulting in foam
ing of the gas vents. The primary reason for this occurring is the ac
cumulation of scum, grease and sludge in the gas vents during the 
winter months, when it is impossible to clean out this material because 
of weather conditions. The removal of this substance in the spring 
and early summer months, along with the normally greater removal of 
suspended solids from the sewage during this same period, produces 
serious overloading of the digesters, and also results in the need of op
erating the filtration-incineration unit at full capacity during the hottest 
portion of the year. The fact that 1.8 times as much gas is produced 
per day in the months of May, June and July, as compared with De
cember, January and February, and that often during the winter 
months there is a shortage of gas, shows the desirability of leveling out 
sludge processing operations. Increased frequency of removing raw 
sludge from the Imhoff sludge hoppers during the winter months has
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merely resulted in a thinner sludge with a greater volume of water to 
be heated up in the digesters. I t  has been found that pre-chlorination 
of the raw sewage is helpful in overcoming the gas vent foaming con
dition after the winter accumulated sludge solids have been removed.

D ig e s t io n  T a n k s  S c u m  F o r m a t io n

The separate digestion tanks at the Westerly Sewage Plant produce 
excessively thick scum formations, which have been the source of con
siderable trouble and annoyance. Up to 1938, the rate of charging of 
the digesters was such that the scum formations would increase in 
depth until a maximum depth would be established, at which portions 
of the scum layer would drop to the bottom of the digesters about as 
fast as it formed, thus maintaining more or less an equilibrium as to 
the thickness of the scum layer. During the last few years, however, 
the rate of charging has been increased considerably, and the scum 
formations have increased in depth, and quite regularly the hot water 
heating coils have been broken by the movement of the scum mass. 
This necessitated taking the digester out of service, pumping it down, 
cleaning it out, repairing the broken heating pipe coils and sludge inlet 
piping support, and then putting it back into operation. This hap
pened a number of times before a permanent remedy was found that has 
been successful in preventing additional breaks in the coils. However, 
a new trouble has arisen from this condition to plague us, which con
sists of the scum layer increasing in depth until it enmeshes the hot 
water pipe coil, and acts as an insulator preventing heat from reaching 
the sludge. This excessively thick scum layer also prevents drawing 
off supernatant liquor even from the lowest takeoffs, and seriously 
affects the normal operation of the tank. Circulation of the contents 
of the digesters has been of no appreciable benefit, and our only re
course at the present time is to pump the tank down and clean it out.

O p e r a t io n  F l e x ib il it y

The average sewage plant operator wants flexibility perhaps more 
than anything else. This is especially true when it comes to those 
processing units which follow one another in series, and any one of 
which simply cannot be by-passed. (Fig. 3.)

Favorable circumstances sometimes permit plant operators to 
achieve considerably more flexibility at little cost. Originally, the 
scheme of operations of the sludge filtration and incineration unit of 
the Westerly Sewage Plant called for the removal of digested sludge 
directly from the digesters to the filter sludge sump. This method of 
operation, however, ties the two units too closely together and any un
usual occurrence or maintenance difficulty in the filtration-incineration 
unit immediately affects the digestion unit operation, which in turn re
stricts the withdrawal or raw sludge from the Imhoff tanks, and may 
affect the heating systems of the plant buildings, which are all de
pendent on sewage gas. In order to overcome this difficulty and to



provide the desired flexibility, one of the Imhoff tanks was taken out 
of service as a sewage sedimentation tank and converted into a sludge 
storage tank which receives all of the sludge withdrawn from the di
gesters. Besides acting as an expansion tank between the two units, it 
serves to provide a more uniform and composited digested sludge with 
higher solids content than would otherwise be the case. It has also been 
noticed that when sludge is drawn directly from the digesters and 
filtered, the ammonia odor generated is much more apparent than when 
the sludge is drawn from the open storage tank.

A similar mutual dependency relationship existed between the
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F ig. 3.— Vacuum sludge f i ltra tio n  and incinera tion  equipment, W esterly Sewage 
Treatm ent P lan t, Cleveland, Ohio.

vacuum filters and the incinerators which were designed on the basis 
that all of the filter cake produced would be incinerated and there was 
no provision for diverting this material for other usage. A forced 
shutdown of the incinerators would immediately necessitate the stop
page of the vacuum filters and this proved to be awkward and unde
sirable. An outside filter cake chute was built in order to overcome 
this situation, and to also be able to supply a public demand for filter 
cake. The use of a portable belt conveyor that was available, in con
junction with this chute, provides a very convenient alternative outlet 
lor the filter cake. During some months of the year, as high as 56 per 
cent of the total filter cake produced has been hauled away by the pub-
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lie, and an average of about 23 per cent of the total production during 
1942 was thus taken.

S l u d g e  C h e m ic a l  C o n d it io n in g  C o n t r o l

A great deal of time and effort lias been spent in trying to control 
as closely as possible the dosages of chemicals necessary in order to 
properly condition the sludge for vacuum filtration. Control methods, 
based on laboratory analysis of the sludge, quick solids determinations, 
and Buechner funnel tests, have the disadvantage that they are slow 
and can usually only be performed by personnel familiar with labora
tory equipment and procedure. In addition, the sludge is variable 
enough in its chemical demand so that frequent tests would be neces
sary if control were to be based entirely on any of the above methods. 
The method of control now used at the Westerly Plant is based on de
termining the amount of chemicals used per ton of filter cake produced. 
This is easily done by taking readings on the ferric chloride, lime feed
ers, and the filter cake weightometer at suitable time intervals. I t  is 
readily applied and will quickly inform the operators of the equipment 
whether the chemical dosages are in the normal range or not. Occa
sionally, abnormal sludges which filter poorly are met with. The only 
thing that can be done in such cases is to vary the chemical dosages 
until the sludge filters reasonably well, and try  to locate and rectify 
the cause of the abnormal sludge.

I n c in e r a t o r  O p e r a t io n

The chief objective in operating the incinerators relates to tempera
ture control. Normal operations should be consistently below some 
established safe maximum temperature, and changes in temperatures 
should be as small as possible. These are both important factors in the 
life of the brickwork and metal work of the incinerators. I t  has been 
found that a uniform rate of feed to the incinerators assures more than 
anything else steady incinerator temperatures, and anything that is 
done to improve the uniformity of loading is sure to benefit the incinera
tors. This can sometimes be accomplished by increasing the number 
of vacuum filters operating, and decreasing the output per filter pro
portionately. The lower filter output usually also permits lower chemi
cal dosages than would otherwise be the case, and produces drier filter 
cake, which is usually beneficial. Proper draft conditions in the in
cinerators is of utmost importance, in order to operate at the desired 
capacity. I t is sometimes possible, when low drafts exist because of 
excessive losses through air preheaters, to improve draft conditions by 
installing gas bypasses around the preheater sections.

P o st - C h l o r in a t io n  C o n t r o l

Post-chlorination of the effluent sewage at the Westerly Sewage 
Plant is practiced about one hundred days of the year during the bath



ing season. Since the sewage only receives partial treatment and con
tains large amounts of industrial and stockyard wastes, it is extremely 
variable in its chlorine demand. At the present time, our method of 
control is to run samples for residual chlorine at frequent intervals 
(every two hours when supervision is available) and accordingly 
change the chlorine dosages as is required. At times when no residual 
chlorine tests are made, the dosages are changed according to a pre
pared schedule, which is based on previous experience. This method 
of control is at best not entirely satisfactory, as it does not follow 
variations in the sewage closely enough, and generally requires the 
services of someone who is capable of running the chemical test and 
making the necessary calculations. There is a definite need for auto
matic control equipment to do this work that is beyond the experi
mental stage and is rugged enough to stand continuous operation for 
months at a time.

M a in t e n a n c e

The amount of maintenance work necessary in order to keep a plant 
operating properly, vitally affects operations. A piece of equipment 
that is forever getting out of order and forcing the shutdown of some 
particular unit, is aggravating to say the least. Equipment which fails 
frequently and requires a disproportionate amount of labor spent on it, 
but which does not necessitate the shutdown of a unit, is usually not 
worth its upkeep. There are many cases, though, in which equipment 
has been condemned when it has been the fault of the plant operator to 
give it the normal attention that it required.

A certain amount of normal maintenance work is to be expected. 
No equipment will last indefinitely, even with ideal conditions as to 
usage and lubrication.

P u m p s

Pump maintenance is probably the commonest maintenance problem 
in the sewage treatment plants. It is also the most important. Practi
cally every operation that is carried on is by means of one or more 
pumps somewhere down the line. Countless articles have been pub
lished on this subject and it has been thoroughly covered, so I shall 
just mention its importance. Most makes of pumps do a good job 
when they operate under suitable conditions. The more frequent diffi
culties encountered are packing replacement, worn shaft sleeves, worn 
impellers and wearing rings, air binding and cloggage.

V a c u u m  F il t e r  S c r e e n s

In plants where the lime, ferric chloride type of sludge conditioning 
is used, a great deal of trouble has been encountered with clogged 
vacuum filter screens. Removal of the screens and sandblasting has 
been one way of correcting this condition. Another method uses muri
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atic acid with an inhibitor, which is poured over the screens which are 
left in place. The acid method is probably the simplest and cheapest 
way of cleaning the screens.

C o n v e y o r  B e l t s

Maintenance of rubber-covered conveyor belts is a problem that the 
present war conditions has brought into the foreground. Experience 
has shown that it is of great importance to keep moisture from getting 
under the rubber covering and into the cotton fabric. The usual point 
of entrance is at the splices or at worn places. Rubber cement and 
rubber compounds applied at these points help somewhat in retarding 
rot and decay, but are not the solution of the problem. In plants that 
have enough belting to justify the cost, the purchase of portable vul
canizing equipment to make belts endless, would undoubtedly prolong 
belt life and reduce the maintenance work now necessary in renewing 
splices. Experience has also shown the advisability of using synthetic 
oil and grease resisting rubber on belts. Those belts which are sub
jected to the heat of incinerators and pressure from plows and scrapers 
require the synthetic rubber coverings more so than others not operat
ing under these conditions.

A e r a t io n  P l a t e s  a n d  P a n s

The war effort has produced, in most communities, greater indus
trial activity which has resulted in greater volumes of industrial wastes 
entering the sewers. These wastes contain oil, acid and iron salts, to 
mention a few of the more common ingredients. Clogging of aeration 
plates and corrosion of the pans have resulted, in some plants, to a 
serious degree. The non-usage of aluminum outside of the war indus
try has created a tough situation at these plants requiring replacement 
pans. Corrosion of aluminum pans can be retarded considerably, or 
stopped entirely, by application of bituminous paints and coverings 
applied either hot or cold. The cleaning and reconditioning of air 
plates is not so serious. During the last several years, distinct ad
vancements in the procedure and method of cleaning plates has been 
carried out at the Easterly Plant of Cleveland, and information rela
tive to this work is available in the literature.

C o n c l u s io n s

The past ten years in the art of sewage treatment have been one of 
tremendous development, and there have been many new and experi
mental devices incorporated in the sewage treatment plants built and 
extended during this period. We are now going through what may be 
termed the proving period under actual plant operations. The results 
now being achieved; success or failure of certain types of equipment- 
difficulties in plant operation; degree of purification attained, will all 
determine the design of future plants. The responsibility of gathering



and reporting this information to the best of their ability is funda
mentally that of the plant operators who are actually in these plants. 
Depending on how well this job is done, will determine the rate of 
progress in the field of sewage treatment in the future.

Vol. 15, No. 6 WAR TIME EFFECTS ON TREATMENT PLANTS 1 1 9 3

WARTIME EFFECTS ON TREATMENT PLANTS*

B y  T. C. S c h a e t z l e

Superintendent, Sewage Treatment, Alcron, Ohio

It is not my purpose in this short paper to discuss the man-power 
situation which confronts all of us but rather to discuss the changes 
which have taken place in the sewage strength due to war time produc
tion and the steps taken to solve some of our problems through substitu
tion of materials and equipment.

War broke out in Europe in September, 1939. By October of that 
year we noted a change in the concentration of suspended solids at the 
Akron Treatment Plant. In August of that year the suspended solids 
reaching our Imhoff Tanks contained 262 parts per million and by Octo
ber this had risen to 335 parts per million. During 1940 there was some 
reduction in this concentration but by 1941 the trend was again upwards 
and has continued to rise so that the yearly averages for 1941 and 1942 
were 314 and 324 parts per million, respectively, as against 331 for the 
first five months of this year.

The Akron Sewage Treatment Plant was designed for an hydraulic 
capacity of 33 million gallons daily and a solids load of 25.4 tons per day. 
In 1938 the flow was 36.3 million gallons daily and the tonnage of dry 
solids received was 42.8. For the first five months of 1943 the flow had 
increased to 58 million gallons daily and the dry solids to 86.4 tons. In 
other words, between pre-war days and the present time we have found 
ourselves confronted with an overload of 75.7 per cent hydraulically, 
and 239.8 per cent on a dry solids basis. Naturally with this excessive 
solids and flow load there has been a falling off in plant efficiency with 
no immediate remedy for the same.

Part of the increases just referred to are due to heavy rains but to a 
much greater extent to increases in population because of the war effort 
in Akron, together with the greater discharges from the rubber reclaim
ing and synthetic rubber plants. The reclaiming plants are operating 
on a 24-hour basis for seven days a week. The exact schedule of the 
synthetic plants is not known to the writer. Both the rubber reclaiming 
and synthetic rubber plants do have some type of recovery process but 
in the case of the reclaiming plants the production is such that their 
waste recovery units were not of ample capacity as of seven months ago. 
The synthetic rubber plants present a different type of problem in that 
the crumbles of synthetic rubber have a specific gravity just below 1.

* Presented a t 17th Annual M eeting, Ohio Conference on Sewage T reatm ent, Mansfield,
Ohio, June 23, 1943.
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Because of this it is very difficult to remove those particles which escape 
the manufacturing process. This fact is true to such an extent that 
some of the synthetic rubber particles are reaching our treatment plant 
and passing through all settling units as well as the trickling filters so as 
to be found in the final effluent.

The fact that the reclaiming plants do have a considerable bearing 
upon the nature of the Akron sewage is shown by the results obtained 
in our raw sewage during the recent rubber company strike in the latter 
part of May. During this strike period the suspended solids content of 
the sewage reaching the Imhoff tanks dropped to 180 parts per million 
as against 339 parts per million for the other days of this month. The 
B.O.D. of the raw sewage also reflects a similar condition with 96 parts 
per million during the strike as against 185 parts per million for the 
balance of the month.

Naturally, this heavy solids load has required some action on our 
part to dispose of the resultant sludge. As is well-known no major 
improvement can be made during the present emergency, even if ample 
funds were available, so we are forced to continue to enlarge our enor
mous number of lagoons. Area for these is becoming scarcer so that 
we were obliged to build lagoons on a hill east of the plant which re
quired a booster pump and in our case additional transformers for an 
electrically-driven unit. Consequently, we resorted to the installation 
of a gasoline-driven pump made from an abandoned Federal truck and 
some obsolete pump parts which in normal times would have been con
sidered pure junk. For a sludge line we used Universal cast iron pipe 
salvaged from our old treatment plant. The pump is not entirely satis
factory but does a job after a fashion.

Along with the need for handling our solids load is the need for ex
cavating additional lagoons. This is done by a city-owned Byers Crane 
which has broken down on two occasions and has been repaired both 
times by our mechanical force because the Byers Company is so tied 
up with government war contracts that they will not under any condi
tions accept one of their units for overhauling at the factory.

Perhaps one other item concerning our wartime problems might be 
of interest. For the last three months of 1942 we were without heat 
from our steam boilers in the detritus building because of a broken 
steam line. Priorities, delays in shipment, and the like, made it neces
sary for us to return to the “ horse-and-buggy days,” that is, to use 
small boomer coal stoves, such as are used in the country stores, for 
some kind of heat in the large detritus building.

The City of Cuyahoga Falls discharges its sewage into Akron’s sew
ers and, then, treats a proportional amount of Cuyahoga Falls and 
Akron sewage at their own plant which uses the Guggenheim process.

Their contribution to our sewers is 1% million gallons daily. Thus 
it can be seen that they are in reality treating Akron sewage although 
their flow can be so regulated as to eliminate fluctuations from hour to 
hour and from day to day. They, too, have felt the results of the indus
trial load during these war times. The average flow treated by them
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during May, 1943 was 1.26 million gallons daily, which figure was rather 
uniform through the entire month. Air was added at the rate of 0.97 
cubic feet per gallon. Again referring to the recent strike period their 
raw sewage suspended solids content was 173 parts per million as 
against 269 parts per million for the balance of the month, and the 
B.O.D. content of the raw sewage was 113 parts per million as against 
153 parts per million for these two periods. Perhaps of still more sig
nificance are the figures for suspended solids, B.O.D. and D.O. in the 
final effluent of their plant during the strike period as compared to the 
other days of the month. These were 25,16, and 5.1 parts per million as 
against 52, 43, and 2.1 parts per million.

The Falls Treatment Plant is equipped with a modern type primary 
settling unit as against our Imhoff tanks. In spite of this condition

Fig. 1.—View of trickling filters at Akron, Ohio.

there are times when their settling efficiency is as low as ours. The ex
act cause of this is not known but I do know that some of the synthetic 
rubber passes through their primary units fully as easily as it does 
through our Imhoff tanks.

At times the sludge which they incinerate becomes very light and 
fluffy causing considerable difficulty in the incinerating unit and convey
ing equipment. Much of this sludge seems to contain a considerable 
amount of fabric-like substance. Whether or not this is fabric from 
the reclaiming process, we do not know.

Finally it might be stated that both the Falls and Akron Plants have 
had intermittent ‘ ‘ shots ’ ’ of very heavy oil which apparently came from 
one particular source as it has been eliminated since we have contacted 
the authorities at the apparent point of origin. It was traced through 
observation of the various racks in the sewers around the city. We are 
still confronted, however, with intermittent ‘ ‘ shots ” of a blue-green sub-
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stance of sucli a concentration that the entire flow of as much as 60 mil
lion gallons will be discolored for a period of from 5 to 50 minutes.

In conclusion, I  might state that there are intervals when our in
coming sewage looks like a good activated sludge mixed liquor. When
ever this occurs our pH is 8.5 or better. Although we have this increase 
in solids load, we are fortunate that it is on the alkaline side because of 
our trickling filters and, in spite of the fact that at least a portion of 
the synthetic rubber wastes have a pH value as low as 5.0.

BA R K  FROM TH E D A ILY  LOG *

June 2— Only six months since we entered the war and the pinch of the 
labor shortage is already acute. Spent several hours making the rounds (tav
erns, sidewalk curb conclaves, front porches and back yards) after the local 
employment services were unable to furnish extra laborers for cleaning sludge 
drying beds.

W as there not a day when men came around to ask for work?
June 5— Another personnel problem! Our chemist, who has been corre
sponding recently with local Selective Service officials, has decided to ana
lyze bullets in an ordnance plant. His successor, a young lady equipped 
with chemistry and bacteriology training acquired during her Home Eco
nomics course at the University, began work today.
June 11— Our park was the scene of robbery last night— a local chap having 
made the mistake of exposing his pay envelope at a nearby tavern. Called 
on the sheriff to request that a squad car make the rounds of our property 
once or twice each evening (particularly romantic ones) in an effort to control 
further robberies, vandalism and other incidents.
June 16— Investigating the cause of unusual currents in Imhoff Tank 1, dis
covered that one of the inlet cone valves had come apart, dropping the cone 
portion into the submerged inlet pipe. You guessed it! Fishing out the 
cone and reassembling the valve was quite a party!
June 20— Another diamond ring to look for when grit is next removed at the 
screen chamber. Advised the unhappy loser to have a plumber open the 
house sewer and place an observer at the first city sewer manhole below the 
house connection for several hours. Has anyone ever heard of an object 
being recovered under such circumstances?
June 24— The annual chore of resanding half of sludge beds now completed 
for this year. On the basis of the sand purchased this year, the sand require
ment was 5.05 cu. yds. or 7.15 tons per 1000 sq. feet of bed per year. A  
clean, fine, bank-run sahd was obtained locally at only $1.10 per ton (deliv
ered) and the resanding cost of $7.86 per 1000 feet of bed per year is con
sidered quite reasonable.
July 7— How far should a municipal agency go in providing recreational facili
ties in the grounds of a sewage treatment works?

About five years ago, a very attractive open oven was installed for the use 
of picnickers visiting the 47 acre park in which our plant is situated. Today

*  Based on 1942 d a ily  records o f U rbana  and Champaign (111.) S a n ita ry  D is tr ic t
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due to vandalism and just plain carelessness on the part of users of the oven, 
it is little more than a heap of rubble and is to be completely removed. No 
replacement is planned.
July 13— Informed that asphaltic road materials are “ frozen”  by W P B  and 
that we cannot obtain the supply needed to give a second surfacing treatment 
to the new black-top surface begun last year. This is most unfortunate as it 
probably means that the work and money expended on the road last year 
will be sacrificed.

Nevertheless the experience has been worth much and we shall know how 
best to start over after the war!
July 29— Tried out something new while cleaning the filter distribution sys
tem (nozzle type) today. The drain valves on the main headers were 
opened, allowing air to enter the partially emptied piping between doses. 
Then the end nozzles on each lateral were rmoved. Under these conditions, 
each time the nozzles began to discharge, a veritable geyser would occur at 
the open end risers— the air-sewage mixture spewing 20 to 30 feet high. 
The first flushes were black and full of suspended matter but this progres
sively cleared up after the nozzle field operated 8 or 10 times. The “ blow- 
off” thus accomplished is now a routine part of our distribution system main
tenance procedure and is believed to be just as effective as it is spectacular. 
August 4— A pleasant visit by Superintendent F. E. Johnson of the Elgin ( I lli- 
nois) Sanitary District. As we enthusiastically described the “ new”  filter 
distribution system “ blow-off”  procedure, imagine the deflation that took 
place when Johnson informed us that the same method has been routine at 
Elgin for several years!

Nevertheless, there was much satisfaction in the knowledge that the prac
tice was subscribed to in such a well-operated plant as that at Elgin.
August 6— Rendered assistance to a local industry in abating a minor stream 
pollution problem involving oil and sanitary wastes. Although the industry 
is not located within our District, the wastes were being discharged to our 
outlet stream at a point about 3 miles above us. Charged the job off to 
community service and good will.
August 10— The most serious accident in the 19-year history of this plant— a 
near tragedy— occurred today. W h ile  painting the superstructure of the 
clarifier mechanism in the final settling tank, our valued senior operator fell 
through the truss-like structure to the tank bottom, a distance of some 15 
feet. Upon regaining consciousness, the man complained of a severe back 
injury so no attempt was made to carry him up a ladder but this left a diffi
cult problem as to how to get him out on a stretcher.

The solution is illustrated in Fig. 1. The local Fire Department was 
called and a 30-foot ladder placed with one end on the tank bottom and the 
other end on the wall beside the truss. The stretcher was then fastened 
firmly into the lower end of the ladder, to which ropes had been affixed, and 
thus raised to the level of the clarifier superstructure walkway. It was then 
a simple matter to carry the injured man to the waiting ambulance. Upon 
arrival at the hospital, just 35 minutes after the accident, the injuries were 
listed as a broken vertebra, double compound fracture of the left arm and a
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severe scalp laceration. The attending physicians approved completely of the 
careful procedure in effecting removal of the patient from the tank.
August 14— Haven’t much heart for the clarifier painting job since the acci
dent last Monday but did try a different method of applying paint to the steel 
walkway gratings, which are in fairly small sections. Filled flat pans with  
paint to a depth of about an inch and dipped the grating sections, first one 
side, then the other. Wasted a little paint but obtained positively complete 
coverage with a great saving in time over brush application.
August 20— Engaged in pumping gas vent scum from Imhoff tanks in prepa
ration for next winter. May seem somewhat early to be concerned about

F ig . 1.— P roof th at serious accidents do happen in sew age treatm ent plants.

winter preparations but the logic involved here is to get the drying beds, 
which will receive the scum, free for further service before rainy weather sets 
in. The scum requires twice as much time to dry as does digested sludge 
and might tie up much of the drying bed capacity for several months if drawn 
later in the year.
August 27— Another accident! The second shift operator slipped on a wet 
spot on the concrete floor at the dosing tanks and suffered a painful wrist 
sprain in falling. Investigation revealed the slippery area to have been caused 
by a drip-leak in the bottom of the dosing tanks where a wood form spreader 
had been left embedded in the concrete and had eventually rotted away. A  
carefully placed cement-1ronite patch eliminated the cause of this fall. 
August 31— So ends a bad month for accidents. Mighty glad it’s over!
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SAMPLING AND ITS RELATION TO SEWAGE 
TREATM ENT PLANT OPERATION *

B y  C. D. M c G uire

Superintendent, Columbus, Ohio, Sewage Treatment Worlcs

Tests of sewage, sewage plant effluents, sludges, gases, trade wastes, 
chemicals, etc., in connection with sewage treatment works operation 
are made as a means of controlling and measuring the efficiency of plant 
performance. It is, therefore, important that the results of these tests 
be as nearly a true measure of the qualities sought as is possible to ob
tain. However, there is a certain point to which accuracy should be 
carried and beyond which refinements are wastes of time and effort.

In attempting to test anything, one of the most important factors is 
the securing of a sample which truly represents the material to be tested. 
With mixtures this is theoretically impossible but, practically, by exer
cising the necessary precautions a sample can be secured which does 
approach a true sample.

So called “ catch” or “ grab” samples of sewage can only give the 
character of the material passing the sampling point at the instant when 
they are taken. By collecting and compositing samples at fixed time in
tervals, an average result may be obtained. If these fixed interval 
samples are taken in proportion to the quantity of flow at the time, then 
a still more correct sample is secured. If equal volumes of sample are 
taken and composited at fixed intervals of flow, such as every 10,000, 
100,000 or 1,000,000 gallons, then the accuracy is only affected, practi
cally, by the length of interval and physical difficulties.

All samples should be collected or at least stored in clean clear glass 
bottles of sufficient size to be representative and in an amount sufficient 
for the proposed tests.

Where continuous flow measurements are made, samples can be taken 
in proportion to the flow at fixed intervals and composited for the day 
or part thereof. Samples taken at short intervals tend to be more rep
resentative than those taken farther apart. Much care should be used 
in selecting the sampling point. Samples should not be taken at the top 
or bottom of a flowing channel. Usually, a point about two-thirds of 
the distance to the bottom of the channel is considered proper. After 
securing the sample, a portion conforming to the flow at the time is 
measured out and added to the compositing container. If possible, 
this compositing container should be kept at a temperature of 10° C. 
(50° F.) or lower, during the storage period.

In sampling by hand, samples should be taken as nearly as possible 
in the same manner each time. Persons taking samples should be 
either thoroughly trained so that they understand just what they are 
doing and why, or be taught to do the job purely mechanically.

* Presented at 17th Annual M eeting, Ohio Conference on Sewage Treatment, Mansfield,
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In most plants the period of flow through the plant is at least two 
hours. A sample of the plant effluent taken at 9 A.M., would be the 
result of treatment of sewage which came into the plant at or before 
7 A.M., and would have practically no relation to a 9 A.M. raw sewage 
sample just arriving at the plant. Because the character of sewage, 
except when modified by some predominating trade waste, is in direct 
relation to the habits of the persons in the community and because our 
daily habits are almost routine, the daily difference in sewage composi
tion does not vary as much as does the hourly. This means that a com
posite sample of raw sewage for Wednesday will not differ as much 
from Friday’s sewage as will the 6 A.M. sample differ from the 6 P.M. 
sample on the same day. Daily composite samples, therefore, are more 
comparable tlian hourly. I t follows that the more nearly the samples 
represent the 24 hour period, the more nearly they are true samples.

In the small plant where one man is the whole works and has a few 
other duties besides taking and testing samples, it is usually necessary 
to reduce this part of the work somewhat. The experience has been that 
the small operator can take hourly samples over a 5-liour period (six 
samples) composite them and run the routine tests necessary during a 
regular eight hour day. This gives a much better sample than attempt
ing to figure or guess the period of flow through the plant and take 
related samples.

In sampling sewage and sewage plant effluents, certain points are to 
be considered.

1. Character of tests or examinations to be made:
(a) Biological tests.
(b) Biochemical tests.
(c) Chemical tests.

2. Use or purpose of results obtained:
(a) Operation control.
(b) Comparative research.
(c) Litigation or court testimony.

Samples for biological or biochemical tests must be kept as nearly as 
possible as taken. Samples for oxygen content because of both bio
logical and physical effects of storage should be tested as soon as pos
sible after collection, preferably, at the time and place of sampling. 
Shaking, stirring or any undue mixing of a sample will change its oxy
gen content. Acidifying such samples stops any biological activity but 
does not control physical changes.

Samples for the determination of solids and for straight chemical 
tests, such as nitrogen and chlorides, may be preserved by treating with 
chemicals.

Wet sludge samples should be secured by compositing of small sam
ples taken during the drawing period. The interval between portions 
will depend upon the length of the drawing period.

Cake from sludge filters can be sampled by taking small portions at
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regular intervals and combining in a composite covering whatever pe
riod the sample should represent.

Dried sludge on beds should be sampled by compositing small por
tions from symmetrical points about the bed, making certain that the 
portions include the entire thickness of the cake.

In sampling trade wastes the character, variation in strength and 
rate of flow must be considered. All these factors vary with the source 
of the waste. Trade wastes may vary with the hour of the day, day of 
the week or even with the month of the year.

All composite samples should be mixed well and a portion of the 
mixed sample used for the test.

The fundamental idea in sampling is to secure a test portion which 
as nearly as possible represents the material to be tested. Mixing is 
very important. With wet or damp materials, drying of a larger sam
ple to a point where it may be ground to a finer consistency makes the 
material more easily mixed. (Of course, corrections must be made for 
moisture removed.)

Quartering, which is dividing a pile of material into four parts by 
cutting it in two diameters at right angles to each other, then taking op
posite quarters, helps to get arbitrary mixing and selection of material 
for sampling.

If liquids such as ferric chloride solution, sulfuric acid, fuel oil, 
etc., which are received in cars are sampled soon after the car is set (be
cause of the mixing which moving of the car has effected) a drawn or 
dipped sample will usually serve the purpose. Otherwise, portions 
should be taken at different depths in the car.

Any statement made relative to the sampling of sewage, sewage ef
fluents or sludges is equally applicable to any other liquids or solids.

This paper is presented, not as anything original but as an effort to 
call your attention to the reason for sampling and its importance in the 
proper operation and control of sewage treatment works.

SLUDGE CONCENTRATION AND DISPOSAL AT 
MARION, INDIANA *

B y  D a v i d  B a c k m e y e r

Superintendent, Sewage Treatment Plant

The sewage treatment plant at Marion, Indiana, is located on a tract 
of land which adjoins the northern residential section of the city, and 
for this reason sludge solids disposal must be carried out in a manner 
reasonably free from odor nuisance. Sewage and garbage solids are 
digested in two heated sludge digestion tanks. These tanks have a 
combined capacity of one million gallons, and are both equipped with 
floating covers.

* Reprinted from  Sewage Gas, June, 1943, published by D ivis ion o f Environm ental Sani
tation, Indiana State Board o f Health.
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E x p e r ie n c e  w i t h  V a c u u m  F il t e r

Until March 15,1943, the digested sludge was dewatered on a vacuum 
filter which delivered a sludge cake having a dry solids content of 25 to 
28 per cent. This sludge cake was hauled by truck to surrounding farm 
land and used as fertilizer. Since March 15, liquid sludge disposal has 
been practiced, and the vacuum filter has not been operated.

The operation of the vacuum filter has presented many interesting 
problems, some of which have been solved and some have not. In De
cember, 1940, when the first filtration tests were made as routine check 
on the new equipment furnished, a digested sludge of 6.8 per cent solids 
content was dewatered on the filter to 26 per cent solids by using ferric 
chloride and hydrated lime as conditioning chemicals. A filter yield of 
5 pounds per square foot per hour was maintained by feeding ferric 
chloride at 4.6 per cent rate and lime at 8.7 per cent rate. The cost for 
chemicals alone, per ton dry solids removed, was $2.47. (Ferric chlo
ride can be purchased in the liquid form at $1.70 cwt. anhydrous basis, 
and hydrated lime of 72.0 per cent calcium oxide content costs $10.50 
per ton delivered to the treatment plant.)

During the first several months that the filter was operated the rates 
of chemicals used were varied considerably in an effort to reduce the 
filter operation costs. In August, 1941, we were obtaining a filter yield 
of 10 pounds per square foot per hour by feeding ferric chloride at 1.8 
per cent rate and lime at 13.0 per cent rate. The cost of chemicals for 
this operation was $1.94 per ton solids removed. The sludge filtered at 
that time had a solids content of 7.1 per cent. Several evils soon re
sulted from using a lime feeding rate as high as 13 and 14 per cent. 
Lime carbonate scale blinded the filter cloth and drum openings, and 
the filtrate pump had to be dismantled every few days and cleaned with 
acid. Strong ammonia fumes in the filter room made working condi
tions there very unpleasant during the hot summer months.

S l u d g e  E l u t r ia t io n

In December, 1941, several elutriation tests were made on the sludge 
in an effort to reduce the amount of lime needed for conditioning. This 
process is patented by Mr. Albert D. Center, Sanitary Engineer and 
Consultant, of Baltimore, Maryland.

Laboratory tests were made to determine if it would be practical to 
wash the sludge sufficiently to permit its being filtered with ferric chlo
ride only and no lime. It was found that additional plant facilities 
would be required to accomplish this on a plant scale, which, due to pri
ority regulations, seems to be out of the picture for several years in 
the future.

Sludge Washing in Primary Settling Tank .—As a plant scale experi
ment, we decided to use one of our primary settling tanks as a sludge 
washing and concentration tank for a period of about one montb. In 
this test the plant effluent from the final settler was pumped by a port
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able pump and mixed with the digested sludge from the bottom of the 
secondary digester as it was pumped into the primary settling tank. 
Two volumes of effluent were added to one volume of sludge and this 
mixture was allowed to settle for 6 to 8 hours. When the primary set
tler became tilled, the supernatant was pumped off and discharged into 
the influent end of the other primary tanks. More sludge and effluent 
was added and the process was repeated until the sludge blanket in the 
wash tank was close to the outlet weirs. The sludge was then filtered.

Although counter current elutriation was not employed in this test, 
we did succeed in washing the sludge so that it would filter in a satis
factory manner with 1.51 per cent ferric chloride and 8.6 per cent lime. 
The filter yield was 5.7 pounds per square foot per hour and the cost 
for conditioning chemicals was cut to $1.42 per dry ton solids handled. 
Trouble from lime scale and cloth blinding was reduced by 50 per cent 
as a result of the reduction of lime application from 13 per cent to 8.5 
per cent.

Some of the sludge removed from the elutriation tank had a solids 
content as high as 10 per cent. During the late summer months of 
August and September when the digesters were pretty well loaded with 
garbage solids, we have often been forced to filter sludge as thin as 4.5 
and 5.0 per cent solids. Sewage gas production raised to 60,000 cu. ft. 
daily and the gas being generated in the secondary digester was suffi
cient to keep this tank from giving a suitable supernatant for return to 
the raw sewage wet well. As a result, large volumes of thin sludge had 
to be handled by the vacuum filter, and filtration costs were higher than 
they would have been had a thicker sludge been handled.

Sludge Washing in Secondary Digestion Tank.—An experiment was 
next made to see if present plant facilities would permit the carrying- 
out of some method of sludge concentration in the secondary digester. 
Such a system would not require the sacrificing of a primary settling 
tank, and at the same time would save the cost of considerable sludge 
and water pumping.

In carrying out this experiment, connections were made so that 
sludge could be pumped from the bottom of the primary digester to the 
secondary digester through a 6-inch line and so that water from a nearby 
stone quarry lake could be pumped into the secondary digester through 
the same 6-inch sludge line. It was decided to use the quarry water in
stead of the plant effluent water as done in the previous experiment be
cause the quarry water was much colder both summer and winter. The 
temperature of the quarry water during the winter months is as low as 
35° F. The temperature of the sludge in the primary digestion tank is 
kept at 95° F. And this tank has a capacity sufficient to give a diges
tion period of about 18 days. The sludge was pumped at a rate of 50 
gallons per minute and the quarry water at a rate of 110 gallons per 
minute. The electrical cost for pumping the quarry ivater averaged 
about 8 cents per 10,000 gallons.

Table I summarizes the results obtained in thickening the sludge by
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dilution with cold water. The action of the two volumes of water mix
ing with one volume of sludge results in a mixture that has very little 
tendency to continue gasification. The solids settle rapidly and con
centrate at the bottom of the digester, leaving a clear supernatant that 
can be withdrawn and returned to the raw sewage wet well.

A typical day’s operation includes the following: (1) raw sludge 
added to the primary digester, 25,000 gallons, (2) sludge transferred to 
the secondary digester 25,000 gallons at 50 gallons per minute rate for 
a total of 8.5 hours, (3) water added to the sludge in 8.5 hours time,

T a b l e  I .—Results of Transfer Sludge Dilution

D a t e

S o l id s  C o n 
c e n t r a t i o n  in  

S e c o n d a r y  D i 
g e s t e r — P e r c e n t

T e m p ,  i n  
S e c o n d a r y  

D i g e s t e r  
D e g .  F .

T e m p ,  o f  
P r i m a r y  
D i g e s t e r  
D e g .  F .

G a l l o n s  
D i l u t i o n  

W a t e r  A d d e d  
t o  S e c o n d a r y

T o t a l  P o w e r  
C o s t  o f  P u m p 

i n g  D i l u t i o n  
W  a t e r — D o l l a r s

Oct. 1942..................... 4.46-5.46 80-70 96 445,900 3.57

N ovem ber................... 5.53-6.75 76-66 98 758,000 6.07

D ecem ber.................... 6.78-7.65 65-55 97 1,425,000 11.40

Jan. 1943..................... 7.75-8.53 55-54 96 1,362,000 10.90

F eb ru a ry ...................... 8.45 (Ave.) 54-60 92 1,207,260 9.65

M a rc h .......................... 8.45-8.58 60-63 97 991,190 7.94

A p r i l .............................. 8.58-9.06 62-66 96 1,231,100 9.86

totals 56,000 gallons, (4) supernatant withdrawn from secondary di
gester tank 81,000 gallons. When suitable supernatant liquor can be 
withdrawn from the primary digester, it is not always necessary to 
transfer as much sludge as is equivalent in volume to the raw sludge 
pumped in.

Since this rather unique method of digester tank operation has been 
successful to date, several tables of pertinent data are given to present a 
clearer picture of the operation results obtained. Of course these data 
will have to cover a period of at least a full year before definite conclu
sions can be drawn as to the overall efficiency of the method.

T a b l e  I I .-—Solids and Volatile Matter Comparison at Two-Stage Digesters

D a t e

P r i m a r y  S t a g e  * S e c o n d a r y  S t a g e  * D i g e s t e d  S lu d g e

P e r  C e n t  
S o lid s

P e r  C e n t  
V o la t i l e

P e r  C e n t  
S o l id s

P e r  C e n t  
V o l a t i l e

P e r  C e n t  
S o l id s

P e r  C e n t  
V o l a t i l e

M ar. 1 - 7 ........................... 5.88 35.7 8.65 32.3 8.39 30.3
8 -1 3 ........................... 5.47 37.5 9.05 33.6 8.42 32.0

1 5-20 ........................... 5.48 36.6 9.14 32.1 8.57 35.6
2 7 -2 7 ........................... 5.77 34.6 9.55 33.5 8.79 32.9
2 9 -A pr. 3 ................... 6.00 36.0 9.00 33.7 8.74 30.9

5 -1 0 ........................... 5.86 35.2 8.83 32.1 8.66 32.5
12-17 ........................... 5.98 36.3 9.17 30.5 8.55 31.7
1 9-25 ........................... 6.29 32.7 9.32 30.5 9.55 31.7
2 6 -M a y  1 ................... 6.65 30.3 9.94 30.6 9.28 30.5

*  Samples taken a t bottom  of tanks.
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T a b l e  I I I . — Digester Loadings and Gas Production During Five Month Test Period *

D a t e

P r i m a r y  D ig e

L b s .  V o la t i l e  
S o lid s  p e r  

c .f .  p e r  m o n t h

î s te r  L o a d i n g

L b s .  S o lid s  
p e r  c . f .  p e r  

m o n t h

P e r  C e n t  
V o la t i l e  

R a w  
S lu d g e

P e r  C e n t  
V o la t i l e  

D i g e s t e d  
S lu d g e

C u .  F t .
G a s  

p e r  L b .  
V o la t i l e

P r i m a r y  
D ig e s t i o n  
P e r i o d  in  

D a y s

Dec. 1942............................ 2.07 3.75 53.6 38.1 8.12 18.2
Jan. 1943............................. 2.30 3.68 56.6 31.3 7.20 20.9
Feb........................................ 2.28 4.33 51.6 33.5 7.23 18.7
M arch .................................. 2.31 4.58 51.3 31.9 7.52 19.4
A p r il..................................... 2.10 4.42 46.0 32.1 7.43 19.8
Average............................... 2.21 4.15 51.8 33.7 7.50 19.4

* Raw sludge is a m ixtu re  of sewage solids, garbage solids, waste activated solids and super
natant solids.

In Table II, data are sliown indicating the change in solids and vola
tile content of the sludge following the dilution and concentration pro
cedure as outlined above. The digester loadings are shown in Table III, 
together with the gas production efficiencies and digestion periods in 
days.

In Table IV, the volume and quality of the supernatant liquor handled

T a b le  IV .— Volume and Quality of Supernatant Liquor *

M o n t h

S u p e r n a t a n t  V o lu m e T o t a l  S u p e r n a t a n t  S o lid s
P o u n d s  

V o l. 
S o lid s  p e r  

M o n t h
P e r  

M o n t h  
(1 0 0 0  G a l . )

P e r  M .G .  
S e w a g e  

(G a l lo n s )
P e r  C e n t

P e r
M o n t h

( P o u n d s )

P e r  M .G .  
S e w a g e  

( P o u n d s )

Dec. 1942............................ 1957 15,900 0.275 44,700 364 17,000
Jan. 1943............................ 1705 15,600 0.158 21,326 195 7,130
February............................. 1048 10,300 0.294 23,989 235 8,150
M arch.................................. 1579 13,750 0.312 40,440 352 13,200
A p r il.................................... 1700 14,550 0.347 52,757 452 17,690

* From second stage digestion tank.

is shown. Further data will be available when more operation time will 
enable us to compile same.

L i q u i d  S l u d g e  D is p o s a l

During the first part of March plans were made to remove the di
gested thickened sludge in the liquid form without dewatering on the 
filter. A cypress tank was built to fit into the bed of the sludge truck 
(Fig. 1) so that the truck could be used for hauling sludge cake from the 
filter or for hauling liquid sludge. This tank has a capacity of 930 gal
lons, and was constructed at a cost of $95.

The tank is filled by a trap door on top and is emptied through either 
one or two outlets each 2% inches in diameter. One outlet is connected
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to a portable pump which is mounted on the tail gate of the truck. This 
pump will pump the sludge through a 50 ft. section of fire hose at a 
rate of 100 to 150 gallons per minute.

F ig . 1 .— T ruck equipped fo r  liq u id  sludge disposal a t M arion , Ind iana .

Throughout the past months of February, March and April, many 
Victory gardens in Marion and vicinity have been covered with our 
liquid fertilizer. A full tank, comprising 930 gallons of sludge is deliv
ered and applied to the garden plot (Fig. 2) for a cost of from $1.00 to

F ig . 2.— M arion, In d ia n a : A p p ly in g  liquid sludge to  fa rm  land. S p la tte r p la te  attachm ent a t 
end o f d ra in  pipe trea ts  6-foot s tr ip  when tru c k  can he driven over area to  be treated
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$2.50 depending on the distance the sludge must be hauled. The ave
rage distance traveled per round trip has been five miles and the average 
cost per load has been $1.50. Revenues received from liquid disposal 
from March 15 to April 30 total $215.

Since the sludge will average 8.6 per cent total solids, a tank load 
will contain 667 pounds of dry solids. The nitrogen content of the solid 
material is approximately 2.0 per cent and the phosphorus content is 
2.4 per cent. Each truck load therefore contains about 13 pounds of 
nitrogen and 16 pounds of phosphate which have a combined value of 
$2.62 when figuring nitrogen at 14 cents per pound and phosphate at 
5 cents per pound.

It is apparent from the above figures that even if the soil condition
ing value of the sludge is disregarded, its application in a concentrated 
liquid form to farm and garden land makes an attractive bargain for the 
purchaser. Several orders ranging from 25 to 100 loads are now in 
the process of being filled. In most of these cases the sludge is applied 
to farm fields by draining a tank through a gravity line controlled by a 
gate valve. The truck is driven at a slow speed over the field and a very 
satisfactory distribution can be accomplished without operating the 
portable gas engine driven pump.

The following table compares the costs per ton dry solids of sludge 
disposal by filtration to that by liquid disposal as practiced during a 
45-day testing period:

Removal by  vacuum filtra tio n :
Chemical (cond ition ing )........................................................................  $1.25
C loth  and w ire .................................................................................................. 05
E le c tr ic ity ...........................................................................................................55
Acid wash........................................................................................................... 05
Labor (operators)............................................................................................. 30
T ru ck  d r iv e r..............................................................................................  1.20
T ruck opera tion ................................................................................................35

$3.75

Removal by liq u id  disposal:
T ruck d r iv e r..............................................................................................  $1.80
T ruck opera tion ........................................................................................ 1-05
Sludge pump (loading t ru c k ) ........................................................................05

$2.90

It is assumed that the same expense would be required for concen
tration of the sludge in either type of removal. Although the mileage 
driven for the liquid disposal method is three times that for the filtration 
method, the time required for loading and unloading is less in the case 
of the liquid, and therefore the labor cost for operating the truck is in
creased by only about 50 per cent. The cost of maintaining the truck 
in operation is figured at 7 cents per mile. The truck drivers work 42 
hours per week and are paid $120 per month.
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INTERESTING EXTRACTS FROM OPERATION
REPORTS

GALESBURG (ILLINOIS) SANITARY DISTRICT (1942)

B y  L .  W .  H u n t

Plant Superintendent

T r ic k l in g  F il t e r s  O v e r l o a d e d

The most unsatisfactory operating condition was the excessive vol
ume load on sprinkling filter. Flows above the 4.5 m.g.d. rate cause it 
to spray continuously at low head, resulting in very uneven distribu
tion over the area of the stone.

Evidence also points to the fact that the top stone on the bed is too 
fine, which is conducive to “ ponding” due to smaller voids between the 
stone. A very pronounced increase in turbidity during the colder 
months, as well as a marked decrease in efficiency is observed annually.

It is believed that an increase in filter area, as planned, will greatly 
reduce all of the above conditions.

G a s  P r o d u c t io n  R a t e  v s . D ig e s t e d  S l u d g e  S o l id s

Since 1938 gas production has noticeably increased due to the addi
tion of secondary tank sludge as well as an increase in raw sludge solids. 
Extended periods of excessive gas production (above 30,000 cubic feet 
per day) seem to definitely decrease the concentration of solids in the 
digestion tanks and cause excessive scum in the digesters. The data 
given below (and Figure 2) show the relation between gas production 
per square foot of tank area and concentration of sludge withdrawn to 
the drying beds:

Year
Raw Sludge—Per cent Solids Digested Sludge—Per cent Solids Cu. F t. Gas 

per Sq. F t. 
T ank Area 

per DayTotal Vol. T otal Vol.

1935............... 7.3 59.6 13.9 39.7 3.8
1936............... 7.7 61.2 12.0 37.4 5.0
1937............... 6.4 63.7 11.4 40.5 4.9
1938............... 6.7 57.9 10.2 38.7 5.7
1939............... 6.7 59.0 7.8 40.2 6.9
1940*............. 6.5 64.4 6.5 43.8 8.3
1941............... 7.9 62.0 7.5 42.3 6.9
1942............... 7.9 62.0 7.7 40.4 6.5

* V e ry  d ry  year.

Attention is called to the fact that the above data represents yearly 
averages and not periods when excessive gas production caused the 
above mentioned effects to be particularly troublesome. For example, 
in 1940 there was an eight weeks period when gas per square foot of
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Summary of Operation (Galesburg Sanitary District)

I t e m  1 9 4 2  A v e r a g e

Estim ated tr ib u ta ry  popu la tio n ...................................................................  26,000

Sewage flow— ave. d a ily .................................................................................  4.187 m.g.d.
Per capita d a ily ........................................................................................  161 gal.

Screenings rem oval— per m.g. sewage........................................................  0.692 cu. ft.
G r it  removal— per m.g. sewage..........................................................................  6.45 cu. ft.
U n it loadings:

P rim ary  sedimentation p e rio d .............................................................  2.87 hrs.
T ric k lin g  filte rs— flow a p p lie d ............................................................  3.99 m.g.a.d.

D a ily  B .O .D . applied (6 ft .  d e p th )  2,687 lbs. a.d.
F ina l sedimentation pe riod ...................................................................  1.33  hrs.

5-Day B .O .D .— raw sewage  165 p.p.m.
P rim ary  e ffluen t  113 p.p.m.

R em oval p rim ary  tre a tm e n t  35 per cent
F ilte r e ffluen t  43 p.p.m.
F ina l e ffluen t  30 p.p.m.

Rem oval complete tre a tm e n t  80 per cent
Suspended Solids  193 p.p.m.

P rim ary e ffluen t  76 p.p.m.
Removal p rim ary  tre a tm e n t  61 percent

F ilte r e ffluen t  57 p.p.m.
F ina l e ffluen t  32 p.p.m.

Removal— complete tre a tm e n t  83 per cent
Sludge D igestion:

Raw sludge q u a n tity  per m.g. sewage *   1,390 gal.
Solids co n ten t...................................................................................  7.5 per cent
Vola tile  co n ten t...............................................................................  62.6 percent

Digested sludge— solids co n ten t..........................................................  7.7 percent
Vola tile  co n ten t...............................................................................  40.4 percent

Gas production— per m.g. sewage  5,682 c.f.
Per capita d a ily ................................................................................ 0.91 c.f.
Per lb. vol. m atte r added.............................................................  8.67 c.f.

Operation cost— per m.g. sewage trea te d ..................................................  $15.94
Per capita per ye a r..................................................................................  $0.84

* Prim ary sludge plus filte r humus.

Summary of 1941-42 Operation Data, Danbury, Conn.

I t e m  1 9 4 1 -4 2  A v e r a g e

Population— estimated tr ib u ta ry .................................................................  22)650
Sewage flow— average d a ily ........................................................................... 4.08 m.g.d.

Per capita d a ily   180 gal.
Coarse screenings removal— -per m .g...........................................................  2.6 c.f.
Fine screenings removal— per m .g................................................................ 34.5 c.f.
Sludge to  digestion:

Prim ary sludge q u a n tity — per m.g. sewage  2,080 gal.
Solids con ten t  3 per cent

F ilte r humus qu a n tity— per m.g. sewage  470 gal.
Solids con ten t  6 Per cent

Gas production— per m.g. sewage  4,150 c.f.
Per capita d a ily ........................................................................................  0-75 c.f.

Operation Cost— per m.g. sewage................................................................  $17.06
Per capita per year..................................................................................  $ 1-14
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F ig . 1.— A d m in is tra tio n  B u ild in g , Galesburg (E lin o is )  S a n ita ry  D is tr ic t.

tank area per day was 9.2 cubic feet. Within this same period maxi
mum daily gas production 011 two occasions was 40,800 and 40,500 cubic 
feet.

G a s  E n g i n e s  E f f e c t  E c o n o m y

Since this report concludes 27 months of gas engine operation a re
view of this relatively recent phase of plant operation should 'be of 
interest. (Fig. 3.)
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Estimated cost for all-electric pumping (27 m os.)...............................................................  ¡jjq 265.00
Cost of power (27 mos. engine operation)............................................................  $3820.70
Cost of engine operation (exclusive of fixed charges).........................................  745.10
Cost of power, plus engine operation......................................................................................  $ 4,565.80

Total saving—27 months...........................................................................................................  $ 5,699.20
Total hours of service to January 1, 1943..............................................................................  17,104.
Per cent of total time in service...............................................................................................  86.7
Per cent of total flow gas-engine pumped (24 hours).......................................................... 86.4
Gallons of cylinder oil used...........................................................................................................  227
Hours of operation per gallon of cylinder oil.......................................................................  61.7
Cubic feet gas consumed per m.g. sewage pumped (1941-42)..............................................  3,354

The cost of the engine, including installation, was $5,100.00 and the 
saving effected thereby paid for the engine in 24 months. The esti-

Fig. 3.—Gas engine driven pump, Galesburg (Illinois) Sanitary District.

mated time of 36 months made by the consulting engineers was there
fore quite conservative.

DANBURY, CONNECTICUT (YEAR ENDED JUNE 30, 1942) *

By W. M. K u n s c h

Plant Superintendent

F i n e  S c r e e n s  E l im in a t e  D if f ic u l t ie s

Coarse screenings and grit totalling about 9,700 cu. ft. per year were 
removed by hand until the installation in September, 1935, of a me
chanically cleaned coarse screen and two 14 ft. diameter Riensch-Wurl 
fine screens. Since that time removal of screenings and grit has aver
aged 57,000 cu. ft. per year and 34.6 cu. ft. per m.g. The good results

* Combined w ith  Ten-year Report.
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of this installation have been numerous and can be listed mainly as fol
lows: (1) the elimination of fur and hat manufacturing wastes from 
the sewage by means of the fine screens removes serious problems in 
operating the digesters, trickling filters and slow sand filters; (2) the 
elimination of all coarse solids permits operation of sludge pumps with
out clogging difficulties; (3) mechanical removal of screenings elimi
nates previous insanitary working conditions.

O b s e r v a t io n s  o n  T e n  Y e a r s  o f  D ig e s t io n  E x p e r ie n c e

Digester operation, in the main, has accomplished its purpose of 
sludge digestion, but has nevertheless been spotty rather than smooth. 
Mechanical troubles due to heavy sludge or scum and to wearing of 
parts have made necessary the emptying of either the Dorr or Link- 
Belt digester almost every year. Since the fine screens were installed

F ig. 1.—General view of sewage treatment plant, Danbury, Conn.

the scum problem has been greatly reduced. At present, mechanical 
troubles, such as wearing of bearing shoes in the Link-Belt digester, 
though not eliminated, are predictable. Heavy overflow liquor, the 
nemesis of many single stage digestion units, has given much trouble 
especially in winter. This is believed to have been mainly the result of 
an extreme temperature variation between the heavy digesting sludge 
and the sludge liquor. Unavoidable periodic overloads of raw sludge 
also have had a direct bearing on this. As far as existing facilities will 
permit, the causes of heavy overflow liquor have been eliminated. Di
gester capacity is normally sufficient. In winter if the addition of 
humus sludge from the final settling tanks tends to overload or pro
duce too low a temperature in the digesters, area has been provided so 
that it can be pumped directly to sludge beds. I t has been found that 
another help toward maintaining more even digester temperature in 
winter is to lower the seed sludge level in the tanks to a minimum be
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fore winter begins and, if weather and bed area allow, to keep this level 
at the low optimum point. To insure continuously smooth operation, 
however, it is recommended that, as soon as it is possible to obtain ma
terials, boiler capacity, and radiation capacity in the digesters be in
creased. Oftentimes gas that might have been put to good use has 
been wasted in winter because of this limited capacity.

C h l o r in a t io n  D u r in g  F il t e r  F lo o d in g

Chlorination facilities were installed and first used early in 1937. 
The original practice of chlorinating settled sewage, previous to its 
distribution on trickling filters, continuously during the summer months 
has been altered so that chlorine is added only at those times when the 
filters are being flooded. This routine, which we are able to carry out 
without odor nuisance only because the wastes arrive at our plant in a 
fresh condition, saves 20 per cent of the original 15 tons of chlorine 
consumed per season.

T r ic k l in g  F il t e r  O pe r a t io n

Two of our four trickling filter distributor motors were completely 
overhauled and required some bearing replacements. A new set of 
thrust rollers was purchased for each distributor. Though only one 
old set has been replaced to date, it is expected that the others will re
quire replacement in the near future. Constantly smooth operation of 
these thrust rollers, which keep the two arms of the distributors level, 
is of vital importance to long life of the entire mechanism. Frequent 
inspection, greasing and cleaning is necessary to obtain good operation 
and reduce wear.

One difficulty of winter operation which has not yet been overcome 
is the freezing of distributor spray, during long cold spells or cold 
accompanied by high winds, to such a thickness that the distributor 
motors must be stopped to prevent damage to the arms. A clearance 
of 12" to 15" between the top of the stone and bottom of splash plates 
or distributor pipe would greatly reduce the possibility of damage from 
ice. None of our beds have this much clearance. During the winter of 
1941-42 about 150 cu. yd. of stone were removed by hand from one bed 
on which clearance was only 2 inches in some spots.

Final settling tanks were drained once during the year to permit 
removal from the hoppers of grit and small broken stone which had 
washed in from the trickling filters. The accumulation of this hard- 
to-pump material was considerably less than in previous years. The 
ready accessibility of a converted slow sand filter for receiving humus 
sludge in winter, flushings from the sludge line between the digesters 
and humus sludge pump, and contents of final settling tanks when 
cleaning is necessary, has helped to keep these polluting liquids from 
the effluent stream on several occasions, and has also contributed to 
smoother digester operation.



1214 SEW A G E W ORKS JO U R N A L Novem ber, 1943

L a b o r a t o r y  N e e d e d

It would be greatly to the city’s benefit to act promptly, when re
strictions on construction are removed, in order to provide the plant 
with a laboratory where tests could be made which would permit proper 
planning for industrial waste treatment as well as increased efficiency 
in the operation of present plant units. The construction of such a 
laboratory was first recommended in 1939 when plans were drawn for a 
utility building to contain this and also a garage, workshop, toolroom, 
locker room, and sanitary facilities for the maintenance personnel.

TIPS AND QUIPS

Superintendent Otto C. Rimmele of Janesville, Wisconsin, report
ing via The Clarifier (new bulletin of the Wisconsin Conference of Sew
age Works Operators), suggests a practice which is quite in line with 
the WPB program of electric power conservation as well as a saver of 
wear and tear on the memory process of plant operators:

‘‘Wartime precautionary measures suggested that our plant grounds 
and the various treatment units be illuminated during hours of dark
ness. We have connected the switch controlling these lights to the 
same automatic time control that operates the screen cleaning equip
ment, so that the lights can be set to go on at any pre-determined time 
and are automatically turned off without attention by the operator on 
duty. As daylight hours vary, we change the settings on the automatic 
control to correspond.”

* # *

The late Luther Burbank has nothing on Superintendent Ben H. 
Barton of Findlay, Ohio, who has “ crossed” conventional sludge dry
ing beds with a semi-natural lagoon area and ended up with what he 
terms “ Begoons.” Regardless of what they are, Barton finds them 
most convenient for disposing of the consistently heavy digester super
natant liquor produced in the plant.

Experience with maintenance of grease-lubricated plug valves used 
to control the flow of air to the individual banks of air diffusers in the 
aeration tanks at Fort Wayne, Indiana, is cited by Chief Chemist Paul 
L. Brunner. A total of 132 of these valves are in use (Fig. 1) and it 
was found impossible to turn them after one year of service due to 
oxidation of the grease and corrosion of the valve body induced by the 
continuous flow of air. As each aeration tank was drained for inspec
tion, the valves were removed and the valve bodies turned down about 
0.005 of an inch, just sufficient to remove the oxidized coating and leave 
a smooth surface. The valves were then coated with a mixture of 
SAE-30 oil and powdered graphite and reassembled. The original
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P ig. 1.—P lu g  valves in  aeration  tanks a t  F t. W ayne, Ind.

t r o u b le  h a s  n o t  r e c u r r e d  a f t e r  18 m o n t h s  o f  s e r v i c e  b y  t h e  o v e r h a u l e d  
v a lv e s .

# * *

A n o t h e r  I n d i a n a n  w i t h  i d e a s  i s  S u p e r i n t e n d e n t  D a v id  B a c k m e y e r  
o f  M a r io n ,  w h o s e  u n u s u a l  b u t  e f f e c t i v e  p r o c e d u r e  f o r  c o n c e n t r a t i o n  o f  
s lu d g e  in  s e c o n d a r y  d i g e s t e r s  b y  a d d i n g  c o o l in g  a n d  d i l u t i o n  w a t e r  to  
th e  t r a n s f e r  s l u d g e  f r o m  t h e  p r i m a r y  s t a g e ,  i s  d e s c r i b e d  e l s e w h e r e  in  
th i s  i s s u e .  C o u ld  t h i s  b e  a  p r o p h e c y  o f  s l u d g e  d i g e s t i o n  u n i t s  c o n s i s t 
in g  o f  a  p r e h e a t e r  f o l l o w e d  b y  a  r e f r i g e r a t o r ?

# # #

W h ile  o n  t h e  s u b j e c t  o f  H o o s i e r  e x p e r i e n c e s ,  w e  r e p e a t  t h a t  o f  
S u p e r i n t e n d e n t  R . R .  B a x t e r  o f  A n d e r s o n ,  I n d i a n a ,  a s  r e l a y e d  b y  th e  
S t a t e  B o a r d  o f  H e a l t h  Sewage Gas. U p o n  a s s u m i n g  h i s  d u t i e s  e a r l y  
th i s  y e a r ,  B a x t e r  f o u n d  s o m e  26,000 c u b ic  f e e t  o f  g r e a s e  i n  t h e  d i 
g e s t e r s ,  w i t h  t h e  h e a t i n g  c o i l s  c o v e r e d  b y  a  h e a v y  s c a l e  w h ic h  d e p o s i t e d  
w h ile  h ig h  t e m p e r a t u r e s  h a d  b e e n  d e v e lo p e d  i n  a n  e f f o r t  to  m e l t  th e  
g r e a s e .  F i n d i n g  t h e  s c a l e  t o  r e d u c e  h e a t  t r a n s f e r  m a t e r i a l l y ,  h e  h a d  
j u s t  a b o u t  b e c o m e  r e s i g n e d  t o  d i g e s t e r  t e m p e r a t u r e s  o f  o n ly  60° - 70° F .  
w h e n  h e  w a s  p l e a s a n t l y  a s t o n i s h e d  to  o b s e r v e  t h a t  t h e  g r e a s e  h a d  b e 
co m e  f lu id  a t  t h e  lower  t e m p e r a t u r e s ,  t h u s  s u b s t a n t i a l l y  r e l i e v i n g  th e  
s i t u a t i o n !

W h ic h  m e r e l y  a d d s  t o  t h e  p r o o f  t h a t  o n e  c a n  n e v e r  t e l l  w h a t  m i g h t  
h a p p e n  i n  a  s e w a g e  t r e a t m e n t  p l a n t .
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N o tin g -  t h e  r e f e r e n c e  t o  p r e s e r v a t i o n  o f  c a n n e r y  w a s t e  s a m p l e s  i n  
t h e  B a rk  F ro m  the Daily  Log  c o l u m n  i n  t h e  J a n u a r y ,  1943 i s s u e  o f  T his  
Journa l  ( p a g e  96 ) ,  C o n s u l t i n g  C h e m i s t  W i l l i a m  A . R y a n  o f  R o c h e s t e r ,  
N e w  Y o r k  o f f e r s  a n  i n t e r e s t i n g  s u g g e s t i o n :

“ I f  r e p r e s e n t a t i v e  s a m p l e s  o f  t h e  w a s t e  a r e  p l a c e d  i n  c l e a n  N o .  10 
c a n s ,  t h e  c a n s  c a n  b e  c a p p e d  a n d  s t e r i l i z e d  i n  t h e  r e t o r t  a n d  s h i p p e d  f o r  
a n a l y s e s  o f  t h e  s a m p l e s  a t  a n y  f u t u r e  d a t e .  T h e  w a s t e  c a n  h e  r e s e e d e d  
f o r  B .O .D .  d e t e r m i n a t i o n s . ”

M r .  R y a n  p o i n t s  o u t  f u r t h e r  t h a t  t h e  s a m e  m e t h o d  c a n  b e  a p p l i e d  
t o  t h e  p r e s e r v a t i o n  o f  a n y  o r g a n i c  w a s t e  b u t  t h a t  i t  i s  p a r t i c u l a r l y  
a d a p t e d  to  c a n n e r y  w a s t e s  b e c a u s e  f a c i l i t i e s  a r e  c o n v e n i e n t l y  a v a i l a b l e  
i n  s u c h  p l a n t s  f o r  c a p p i n g  a n d  s t e r i l i z i n g  t h e  c a n s .

# * *

I t  i s  g r a t i f y i n g  to  o b s e r v e  t h e  r e a c t i o n  o f  t h e  s u b s t a n t i a l  n u m b e r  o f  
F e d e r a t i o n  m e m b e r s  w h o  h a v e  a c k n o w l e d g e d  r e c e i p t  o f  t h e  p r i o r i t i e s  
m a t e r i a l  w h ic h  w a s  d i s t r i b u t e d  i n  S e p t e m b e r .  T h e  d e m a n d  f o r  t h e  i n 
f o r m a t i o n  b y  s e w a g e  w o r k s  o p e r a t i o n  p e r s o n n e l  c a n  b e  r e a d i l y  u n d e r 
s t o o d  b u t  t h e  m a n y  e x p r e s s i o n s  o f  a p p r e c i a t i o n  w e r e  h a r d l y  a n t i c i p a t e d .

T h i s  s e r v i c e  t o  o u r  m e m b e r s  i s  j u s t  a n  e x a m p l e  o f  w h a t  t h e  F e d e r a -  
t i o n  c a n  d o  f o r  i t s  m e m b e r s .  I t  w i l l  p e r f o r m  m o r e ,  b i g g e r  a n d  b e t t e r  
f u n c t i o n s  o f  a  s i m i l a r  n a t u r e  i n  t h e  f u t u r e .  I t  i s  f u l l  t i m e  t h a t  a l l  o f  
o u r  m e m b e r s  r e a l i z e  t h a t  t h e  F e d e r a t i o n  i s  n o  l o n g e r  o n l y  a  j o u r n a l  
d i s t r i b u t i n g  o r g a n i z a t i o n !

# # #

A s  t h i s  i s  w r i t t e n ,  t h e  m u l t i t u d e  o f  a r r a n g e m e n t s  f o r  t h e  F o u r t h
A n n u a l  M e e t i n g  a n d  S e c o n d  W a r t i m e  S a n i t a t i o n  C o n f e r e n c e  o f  t h e
F e d e r a t i o n  a r e  j u s t  a p p r o a c h i n g  c o m p l e t i o n .  W i t h  f u l l  r e a l i z a t i o n  o f  
t h e  d i f f i c u l t i e s  o f  w a r t i m e  t r a v e l ,  w e  a r e  s o  p r e s u m p t u o u s  a s  t o  f o r e c a s t  
t h a t  t h i s  m e e t i n g  m a y  d r a w  t h e  h i g h e s t  r e g i s t r a t i o n  o f  a n y  o f  t h o s e  
p r e v i o u s l y  h e l d !

P a i d  r e g i s t r a n t s  a t  C h ic a g o  i n  1940 n u m b e r e d  556 ; t h e  p r e s e n t  r e c 
o r d  o f  569 w a s  s e t  a t  N e w  Y o r k  i n  1941 a n d  t h e  F i r s t  W a r t i m e  C o n 
f e r e n c e  d r e w  412 t o  C l e v e l a n d  i n  1942. I f  e a r l y  i n q u i r i e s  r e g a r d i n g  
t h e  m e e t i n g  c o n s t i t u t e  a n y  i n d i c a t i o n ,  t h e  1943 m e e t i n g  s h o u l d  a t t r a c t  
a t  l e a s t  600. F u r t h e r m o r e ,  t h e  s u p e r l a t i v e  p r o g r a m  a n d  p r o v i s i o n s  
b e i n g  m a d e  f o r  t h e  e n j o y m e n t  a n d  e n t e r t a i n m e n t  o f  t h o s e  a t t e n d i n g  a r e  
d e s e r v i n g  o f  a  r e c o r d - b r e a k i n g  r e g i s t r a t i o n !

# # #

A D V I S O R Y  S H O R T  S T O R Y

P o s t w a r  p l a n n i n g ?

H e r e ’s  h o w —

S e l e c t  t h e  j o b s  a n d

“ B L U E P R I N T  N O W ! ”



E d itoria l

It doesn’t seem very long ago when William Buffum, Willem Rudolfs and a 
few more of us got together at a dinner during the American Chemical Society 
Meeting in St. Louis in 1928, and Mr. Buffum told us that he would underwrite 
the publication of the S e w a g e  W o r k s  J o u r n a l . George W. Fuller had com
pleted the organization of the Federation in his usual competent, forceful man
ner, and Harrison P. Eddy had laid the groundwork in 1927, leading to the 
organization of the Committee of One Hundred, with Charles A. Emerson as 
Executive Chairman. But no funds had been raised nor organization effected 
for the publication of the Journal until Mr. Buffum offered his office, the per
sonnel of the Chemical Foundation, and the remaining funds of the Imhoff Tank 
patent fees, which had been seized by the Alien Property Custodian and were 
being administered by the Chemical Foundation for the promotion of research 
in sanitary chemistry and engineering at several experiment stations throughout 
the U. S.—New Jersey, Iowa, Pennsylvania, Illinois State Water Survey and 
possibly others.

With this guarantor, patron and able executive behind the venture, the finan
cial security of the Journal was assured, and for many years, until Mr. Buffum’s 
death in June, 1940, he handled all of the business affairs of the Journal. He was 
a true friend of research and was always interested primarily in the advance
ment of scientific sewage disposal. He also was pleased by the recognition 
accorded the Journal in foreign lands, and often said that the seven thousand 
dollars invested in the Jou rnal was the best use that could have been made of 
the funds entrusted to him by Mr. Garvan.

As I look back over the past fifteen years, I feel strongly that the Journal 
has attained its standing primarily because of its research character, more than 
for any other reason. There was always the desire to give the plant operator 
papers that would be of practical value to him, and to publish news of the pro
ceedings of member associations, but the solid, enduring corner-stones on which 
the Journal has been built have been the laboratory, plant, stream pollution and 
industrial waste research articles.

In the abstract section, the intention has always been to abstract, at length, 
foreign articles which would be unavailable to most of the readers. Since the 
war started, foreign journals are scarce, and more space has had to be given to 
American and Canadian journals.

In recent years, more attention is being paid to articles on plant operation 
and Federation affairs. This is as it should be because, as we have grown, we 
have more money to develop the personal and personnel aspects of the Federa
tion. However, I worried a little about the rapid growth of the practical oper
ating articles in 1941 and 1942, and tried to bring back the relative proportion 
of research articles in 1943. A tabulation of the space devoted to each section

T H E  J O U R N A L  A N D  T H E  F E D E R A T I O N
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is shown below:
Research OperatiQii

Y ear P ages P ages

1936   356   401
1937 ............................... 378   447
1938 ............................... 331   411
1939 ............................... 384   375
1940 ..........................  . 329   412
1941 ............................... 255   458
1942   260   606
1943 .•............................. 339   489

The research section has been brought back to approximately its relative 
volume of earlier years. Of course, this has not been accomplished entirely by 
the desire of the Editor, but also because research and investigation have not 
been stifled by the war, but rather stimulated, in spite of the loss of manpower. 
Whether this ratio can be maintained is questionable, but I  am glad to pass on 
the editorship to Pete Wisely with the banner of “ research”  at the masthead of 
the Jou rnal, and know he will carry on with all possible effort to maintain this 
distinctive character of the Journal.

The Federation is now firmly on its financial feet, and more service can be 
rendered the members, especially through committee work, improvement of 
operator status and attention to personal requests. The burden of the Journal 
has been so heavy in the past few years that I  have barely been able to see that 
each issue appeared, and late at that. However, it has always been a pleasure 
to accomplish the publication of each issue, and certainly the measure of satis
faction was far in excess of the $75 per month salary received for many years, 
about enough to pay for the time spent in reading manuscript and proof, from 
which I  will now have welcome release.

I  foresee a bright future ahead for the Jou rn a l and the Federation. There 
are so many interesting committee activities that can be fostered; our annual 
conventions, of which we have had two in Chicago, are now well-established and 
self-supporting; local meetings are active and well-attended; our Canadian 
colleagues are interested in the Federation and are closely bound to us with 
ties of mutual interest and respect; and our cosmopolitan President, commuting 
between Washington and California, ties together the East and West of our 
country. One disappointment, however, is the failure of the New Jersey Sewage 
Works Association to enter the Federation whole-heartedly, after the many years 
of hopes and conciliatory actions of the Federation heads. We would like to 
have a better representation from this oldest of sewage works associations, which 
antedates the Federation many years, and should be a strong member associa
tion.

I believe there should be bright prospects for extending the activities of the 
Federation and Jou rn a l into the field of industrial waste disposal. Already 
we have many members who are engineers or chemists in industry, interested in 
disposal of various types of industrial wastes. We should cultivate and increase 
these members, and attempt to build up programs and symposia on industrial 
waste disposal. The magnitude of this problem is probably as great as the en
tire problem of disposal of human sewage, and we should attempt to develop 
this field and attract industrial engineers and chemists to the Federation.

This is about enough along this vein, and my final two pages of Editorial are 
finished. I  will only add the title of an editorial of some years back “ Ave

at,lue Vale'"  F. W. Mohlman



P ro ceed in g s of L oca l A sso c ia tio n s

M I C H I G A N  S E W A G E  W O R K S  A S S O C I A T I O N

N in e te en th  A n n u a l C onference 

L an sin g , M ich igan , M ay 5-6, 1943

T h e  E i g h t e e n t h  A n n u a l  C o n f e r e n c e  o f  t h e  M i c h ig a n  S e w a g e  W o r k s  
A s s o c i a t io n  w a s  h e l d  a t  M i c h i g a n  S t a t e  C o l le g e  M a y  5- 6, 1943. A s  in  
th e  p a s t  t h e  C o n f e r e n c e  f o l lo w e d  a  s h o r t  c o u r s e  s c h o o l  f o r  p l a n t  o p e r 
a to r s  u n d e r  t h e  d i r e c t i o n  o f  m e m b e r s  o f  t h e  f a c u l t y  o f  M i c h ig a n  S t a t e  
C o lle g e . A  s t r e a m l i n e d  w a r - t i m e  c o u r s e  w a s  g i v e n  f o r  t h e  b e n e f i t  o f  
o p e r a t o r s  w h o  e i t h e r  h a d  n o t  p r e v i o u s l y  h a d  a n  o p p o r t u n i t y  to  a t t e n d  
o r  h a d  n o t  c o m p l e t e d  t h e  s h o r t  c o u r s e  s c h o o l  i n  t h e  p a s t .  T h e  S c h o o l  
a n d  C o n f e r e n c e  a r e  b o t h  s p o n s o r e d  b y  t h e  C o l le g e ,  t h e  A s s o c i a t i o n  a n d  
th e  M ic h ig a n  D e p a r t m e n t  o f  H e a l t h .  R e g i s t r a t i o n  f o r  t h e  s c h o o l  w a s  
l im i te d  b y  th e  f a c i l i t i e s  a v a i l a b l e  a n d  n u m b e r e d  th i r t y - f i v e .  R e g i s t r a 
t io n s  f o r  t h e  C o n f e r e n c e  t o t a l l e d  s i x t y - s e v e n .

T h e  s h o r t  c o u r s e  c u r r i c u l u m  in c l u d e d  t h e  f o l l o w i n g :

C h e m i c a l  l a b o r a t o r y  a n a l y s i s  
B a c t e r i o l o g i c a l  l a b o r a t o r y  a n a l y s i s  
F u n d a m e n t a l s  o f  h y d r a u l i c s  
S e d i m e n t a t i o n  a n d  s l u d g e  d i g e s t i o n  
C h l o r i n a t i o n  a n d  f i l t r a t i o n  
S a m p l i n g  a n d  a c t i v a t e d  s lu d g e .

P a p e r s  p r e s e n t e d  a t  t h e  C o n f e r e n c e  w e r e  a s  f o l l o w s :

“ T h e  P r i o r i t y  P r o b l e m ” — P a u l  S t e g e m a n ,  S u p e r i n t e n d e n t ,  M id 
la n d ,  M ic h ig a n .

“ M a i n t e n a n c e  o f  E l e c t r i c a l  E q u i p m e n t  i n  S e w a g e  P l a n t s ” — H . V . 
C r a w f o r d ,  I n d u s t r i a l  E n g i n e e r i n g  D iv . ,  Gr. E .  C o ., S c h e n e c t a d y ,  
N . Y .

“ T w o  Y e a r s  O p e r a t i n g  E x p e r i e n c e  a t  t h e  D e t r o i t  S e w a g e  T r e a t m e n t  
P l a n t ” — W . M . W a l l a c e ,  S u p t .  S e w a g e  T r e a t m e n t  P l a n t ,  D e t r o i t ,  
M ic h ig a n .

“ T h e  T r e a t m e n t  o f  S e w a g e  b y  V a c u u m  F l o t a t i o n ” — D r .  A . J .  
F i s h e r ,  T h e  D o r r  C o ., I n c . ,  N e w  Y o r k  C i ty .

“ T r e a t m e n t  o f  M i lk  W a s t e s  a t  t h e  M e a d  J o h n s o n  C o .” — P a u l  W o l-  
t e r i n k ,  P l a n t  O p e r a t o r ,  Z e e l a n d ,  M ic h ig a n .

“ C o n t r o l  o f  t h e  M id g e  F l y ” — R . B .  J a c k s o n ,  J a c k s o n ,  M ic h ig a n .
“ I n t e r - C o u n t y  S e w a g e  T r e a t m e n t  o n  T r i a l ” — M i l t o n  P .  A d a m s ,  

E x e c .  S e c ’y ,  M i c h i g a n  S t r e a m  C o n t r o l  C o m m ., L a n s i n g ,  M ic h ig a n .
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O p e r a t o r s ’ R o u n d  T a b l e

A g a i n  t h e  “ R o u n d t a b l e ”  r e s u l t e d  i n  a  l i v e l y  d i s c u s s i o n  o f  “ P o l l u 
t i o n  b y  W a s t e s  f r o m  W a r  I n d u s t r i e s ”  u n d e r  t h e  a b l e  l e a d e r s h i p  o f  M r .  

A . B .  C a m e r o n ,  S u p t . ,  J a c k s o n ,  M ic h .

B u s i n e s s  M e e t i n g

T h e  t r e a s u r e r ’s  r e p o r t  w a s  p r e s e n t e d  a n d  a c c e p t e d  a s  r e a d .  T h e  

n o m i n a t i n g  c o m m i t t e e  p r e s e n t e d  t h e  f o l l o w i n g  s l a t e :

P residen t— M r .  C . P .  W i t c h e r ,  A n n  A r b o r  
Vice-Pres.— M r .  H .  M . L e o n h a r d ,  T r e n t o n  
Secy .-Treas.— M r .  R .  J .  S m i t h ,  E a s t  L a n s i n g  
D irectors— M r .  R .  B .  J a c k s o n ,  J a c k s o n  

M r .  Gr. F .  W y l l i e ,  L a n s i n g  
M r .  C . A .  H a b e r m e h l ,  D e t r o i t  

R epresen ta tive  to F edera tion  B oard  o f Control— M r .  E .  F .  E l d r i d g e ,  

M ic h .  S t a t e  C o l l e g e ,  E a s t  L a n s i n g .

A s  n o  a d d i t i o n a l  n o m i n a t i o n s  c a m e  f r o m  t h e  f l o o r  t h e  s e c r e t a r y  w a s  i n 
s t r u c t e d  t o  c a s t  a  u n a n i m o u s  b a l l o t  f o r  t h e  a b o v e  s l a t e .

T h e  p r e s i d e n t ,  v i c e - p r e s i d e n t  a n d  s e c r e t a r y - t r e a s u r e r  w i l l  s e r v e  f o r  
t h e  y e a r s  1943- 44 . M r .  J a c k s o n  w i l l  s e r v e  a  tw o  y e a r  t e r m  a s  d i r e c t o r ,  
w h i l e  M r .  W y l l i e  a n d  M r .  H a b e r m e h l  w i l l  s e r v e  t h e  b a l a n c e  o f  1943- 44. 
M r .  E .  F .  E l d r i d g e  w i l l  s e r v e  a s  r e p r e s e n t a t i v e  t o  t h e  F e d e r a t i o n  B o a r d  
o f  C o n t r o l  f o r  a  t e r m  o f  t h r e e  y e a r s  c o m m e n c i n g  a t  t h e  n e x t  F e d e r a t i o n  
B o a r d  m e e t i n g .

S m o k e r

A  s m o k e r  a n d  d i n n e r  w a s  h e l d  a t  H u n t ’s  F o o d  S h o p ,  E a s t  L a n s i n g ,  
M a y  5, 1943. T h e  e n t e r t a i n m e n t  w a s  a r r a n g e d  b y  M r .  R .  B .  J a c k s o n  a s  
m a s t e r  o f  c e r e m o n i e s ,  w i t h  t h e  a s s i s t a n c e  o f  M e s s r s .  C . A .  H a b e r m e h l  
a n d  W .  M . W a l l a c e  o f  t h e  D e t r o i t  p l a n t .

A  q u i z  c o n t e s t  w a s  h e l d  a n d  a p p r o p r i a t e  p r i z e s  p r e s e n t e d .  T h e  q u iz  
c o n t e s t  w a s  f o l l o w e d  b y  a  h a l f  h o u r ’s  e n t e r t a i n m e n t  b y  a  m a g i c i a n .

A n n u a l  B a n q u e t

L a d i e s  w e r e  i n v i t e d  t o  a t t e n d  t h e  a n n u a l  b a n q u e t  h e l d  a t  H u n t ’s 
F o o d  S h o p ,  E a s t  L a n s i n g ,  T h u r s d a y ,  M a y  6 , 1943. A  v e r y  i n t e r e s t i n g  
d i n n e r  a d d r e s s  e n t i t l e d  “ P l a s t i c s  i n  T h e i r  U s e  F i e l d ”  w a s  p r e s e n t e d  
b y  M r .  D o n a l d  L .  G ib b s ,  S a l e s  M a n a g e r  o f  t h e  P l a s t i c s  D i v i s i o n  D o w  
C h e m i c a l  C o m p a n y ,  M i d l a n d ,  M i c h ig a n .

R .  J .  S m i t h ,  S ecre ta ry
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S O U T H  D A K O T A  W A T E R  A N D  S E W A G E  

W O R K S  C O N F E R E N C E

N in th  A n n u a l M eeting  

M itche ll, S o u th  D ak o ta , S ep tem b er 15-16, 1943

T h e  a d v i s a b i l i t y  o f  d e v e l o p i n g  p l a n s  a n d  s p e c i f i c a t io n s  a n d  a r r a n g 
in g  f o r  f i n a n c in g  o f  c o n t e m p l a t e d  p o s t - w a r  im p r o v e m e n t s  w a s  e m p h a 
s iz e d  a t  t h e  N i n t h  A n n u a l  M e e t i n g  o f  t h e  S o u t h  D a k o t a  W a t e r  a n d  
S e w a g e  W o r k s  C o n f e r e n c e  h e l d  s i m u l t a n e o u s l y  w i th  t h e  L e a g u e  o f  
S o u th  D a k o t a  M u n i c i p a l i t i e s  a n d  t h e  S o u t h  D a k o t a  S e c r e t a r i e s  A s s o c i a 
tio n . S e v e n ty - s ix  p e r s o n s  w e r e  i n  a t t e n d a n c e ,  a l l  o f  w h o m  a r e  e i t h e r  
a c t iv e ly  e n g a g e d  o r  d i r e c t l y  c o n n e c t e d  w i t h  t h e  w a t e r  a n d  s e w a g e  w o r k s  
f a c i l i t i e s .

T h e  C o n f e r e n c e  g o t  o f f  t o  a  g o o d  s t a r t  o n  t h e  n i g h t  o f  t h e  14t h  w h e n  
th e  t h r e e  g r o u p s  w e r e  t h e  g u e s t s  o f  t h e  C i t y  o f  M i tc h e l l  a t  a  D u tc h  lu n c h  
s e r v e d  a t  t h e  C o u n t r y  C lu b .

O n  th e  m o r n i n g  o f  t h e  15t h  a l l  g r o u p s  m e t  a t  t h e  C o u r t  H o u s e  w h e r e  
M a y o r  W a l t e r  D ix o n  g a v e  t h e  a d d r e s s  o f  w e lc o m e  a n d  r e s p o n s e s  w e r e  
m a d e  b y  a  m e m b e r  r e p r e s e n t a t i v e  o f  e a c h  g r o u p .  T h e  W a t e r  a n d  S e w 
a g e  W o r k s  m e n  a n d  t h e  S e c r e t a r i e s  w e r e  t h e n  e x c u s e d  a n d  o u r  g r o u p  
o p e n e d  t h e i r  m e e t i n g  a t  t h e  C i t y  H a l l  w i t h  t h e  S e c r e t a r i e s  a s  g u e s t s .

T h r o u g h  th e  c o u r t e s y  o f  t h e  A m e r i c a n  P l u m b e r s  A s s o c i a t i o n  t h e  f i lm  
o f  th e  “ O m in o u s  A r m s  C a s e ”  w a s  s h o w n  a n d  c r e a t e d  q u i t e  a n  i n t e r e s t  
a m o n g  th e  g r o u p .  T h e  L a y n e - W e s t e r n  C o m p a n y  o f  M in n e a p o l i s  
sh o w e d  t h e i r  f i lm  “ T h e  T e s t  o f  T i m e . ”  T h e  s h o w in g  o f  t h e  f i lm  “ O il 
f o r  W a r ”  w a s  m a d e  p o s s i b l e  t h r o u g h  t h e  B a r r e t t  D iv i s io n ,  A l l i e d  
C h e m ic a l D y e  C o r p o r a t i o n ,  N . Y .

G -u n d e r N e l s o n  o f  P i e r r e  p r e s e n t e d  a  v e r y  i n t e r e s t i n g  p a p e r  o n  th e  
G a s  W e l l s  o f  P i e r r e ,  b r i n g i n g  o u t  t h e  f a c t  t h a t  t h e  g a s  i s  n e v e r  f o u n d  
d r y  b u t  i s  a l w a y s  a c c o m p a n i e d  b y  a  l a r g e  f lo w  o f  w a t e r ; t h e r e f o r e ,  t h e y  
h a v e  to  e r e c t  l a r g e  s e p a r a t i o n  t a n k s  i n  w h ic h  t h e r e  i s  a n  a r r a n g e m e n t  
o f  b a ffle s  to  s e p a r a t e  t h e  g a s  f r o m  t h e  w a t e r .  H e  a l s o  s t a t e d  t h a t  t h e  
g a s  a n d  w a t e r  w e r e  v e r y  c o r r o s i v e  t o  t h e  p i p e ; t h a t  t h e r e  w a s  a  c o n s t a n t  
c o s t  f o r  m a i n t e n a n c e  c a u s i n g  i t  t o  b e  a  l o s i n g  u n d e r t a k i n g  f r o m  a  f i n a n 
c ia l  s t a n d p o i n t  t o  t h e  C i t y .

M r . G . S . S c h r o e p f e r ,  P r e s i d e n t  o f  t h e  F e d e r a t i o n  o f  S e w a g e  W o r k s  
A s s o c ia t io n s ,  d i s c u s s e d  t h e  a d v a n t a g e s  o f  b e i n g  a  m e m b e r  o f  t h e  F e d 
e r a t io n ,  b r i n g i n g  o u t  t h a t  i t  w a s  n o t  o n ly  n a t i o n a l  b u t  i n t e r n a t i o n a l  in  
s c o p e ;  t h a t  t h r o u g h  The Journal  m e m b e r s  r e c e i v e  t h e  b e n e f i t  o f  t h e  e x 
p e r ie n c e  o f  o p e r a t o r s  t h r o u g h o u t  t h e  w o r l d  a n d  a l l  o f  t h e  l a t e s t  n e w s  
f r o m  th e  r e s e a r c h  l a b o r a t o r i e s .  H e  a l s o  i m p r e s s e d  u p o n  t h o s e  p r e s e n t  
t h a t  n o w  w a s  t h e  t i m e  t o  p l a n  f o r  p o s t - w a r  w o r k ,  s t a t i n g  t h a t  e n g i n e e r s  
a r e  n o w  a v a i l a b l e  a n d  c o u ld  g iv e  m o r e  t i m e  to  p l a n n i n g ,  t h a t  t h e  c h a n c e s  
w e re  i t  w o u ld  b e  m o r e  e c o n o m i c a l  i n  t h a t  t h e  m u n i c i p a l i t i e s  w o u ld  g e t  
b e t t e r  p l a n n i n g .  T h e y  c o u ld  h a v e  a n  e s t i m a t e d  c o s t  o n  t h e  i m p r o v e 
m e n ts ,  t h e r e b y  b e i n g  a b l e  t o  w o r k  o u t  t h e i r  f i n a n c in g .  H e  a d v i s e d  th e  
g r o u p  t h a t  t h e  F e d e r a l  G o v e r n m e n t  i n  a l l  p r o b a b i l i t y  w o u ld  e x p e c t  t h e
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c i t i e s  t o  p a y  f o r  t h e  i m p r o v e m e n t s  a n d  t h a t  i t  c o u l d  n o t  b e  p l a n n e d  a s  
a  W .P .A .  p r o j e c t  s u c h  a s  b e f o r e  P e a r l  H a r b o r .

C h a r l i e  P r i c e ,  s e w a g e  p l a n t  o p e r a t o r  o f  R a p i d  C i t y ,  t o l d  h o w  h e  k e p t  
h i s  r e c o r d s  a n d  t h e  v a l u e  d e r i v e d  f r o m  t h e m .  H e  b r o u g h t  o u t  h o w  h e  
k e p t  a  d a i l y  r e c o r d  o n  f lo w , g a s  p r o d u c e d ,  s o l i d s  a n d  p H .  E a c h  m o n t h  
t h i s  w a s  p u t  o n  g r a p h  p a p e r  f o r  t h e  m o n t h  a n d  t h e n  t r a n s f e r r e d  t o  a  
y e a r l y  g r a p h .  H e  h a s  a  d a i l y ,  w e e k ly ,  m o n t h l y  a n d  y e a r l y  a v e r a g e  o n  
t h e  p l a n t  o p e r a t i o n  s i n c e  t h e  p l a n t  w a s  p u t  i n t o  o p e r a t i o n .

A t  t h e  c lo s e  o f  t h e  f i r s t  d a y ’s  s e s s i o n  t h e r e  w e r e  i n s p e c t i o n  t r i p s  a r 
r a n g e d  f o r  t h e  s p i l l w a y ,  A i r  B a s e  a n d  s e w a g e  d i s p o s a l  p l a n t .

T h e  b a n q u e t  w a s  h e l d  a t  7 :30 i n  t h e  e v e n i n g  a t  t h e  M a s o n i c  T e m p l e .  
J o h n  G r if f in ,  M a y o r  o f  P i e r r e  a n d  P r e s i d e n t  o f  t h e  L e a g u e  o f  M u n i c i 
p a l i t i e s ,  p r e s i d e d  a n d  a f t e r  t h a n k i n g  t h e  C i t y  o f  M i t c h e l l  a n d  e x p r e s s 
i n g  t h e  a p p r e c i a t i o n  o f  t h e  t h r e e  b o d i e s  f o r  t h e  r e a l  h o s p i t a l i t y  s h o w n  
o n  t h e  p a r t  o f  t h e  C i t y ,  h e  i n t r o d u c e d  t h e  O f f ic e r s  o f  t h e  L e a g u e ,  t h e n  
G e o r g e  S i m p s o n ,  V i c e - P r e s i d e n t  o f  t h e  S e c r e t a r i e s  A s s o c i a t i o n ,  w h o  
i n  t u r n  i n t r o d u c e d  t h e i r  o f f ic e r s .  T h e  D i r e c t o r  o f  t h e  E n g i n e e r i n g  D i 
v i s i o n  o f  t h e  S t a t e  B o a r d  o f  H e a l t h  a t  P i e r r e ,  G l e n  J .  H o p k i n s ,  w a s  
i n t r o d u c e d  a n d  i n  t u i ’n  h e  i n t r o d u c e d  t h e  o f f ic e r s  o f  t h e  C o n f e r e n c e  a n d  
a l s o  D o c t o r  G i l b e r t  C o t t a m ,  S u p e r i n t e n d e n t  o f  t h e  S t a t e  B o a r d  o f  
H e a l t h .  D r .  C o t t a m  g a v e  a  s h o r t  b u t  i n t e r e s t i n g  t a l k ,  e x p l a i n i n g  t h a t  
t h e  B o a r d  o f  H e a l t h  a l w a y s  s t o o d  r e a d y  t o  h e l p  i n  e v e r y  w a y  i t  c o u ld  
a n d  i n v i t i n g  t h e  m u n i c i p a l i t i e s  t o  m a k e  u s e  o f  i t  w h e n e v e r  p o s s i b l e .

T h e  p r i n c i p a l  s p e a k e r  o f  t h e  e v e n i n g ,  D r .  P a t t e r s o n ,  U n i v e r s i t y  o f  
S o u t h  D a k o t a ,  V e r m i l l i o n ,  w a s  t h e n  i n t r o d u c e d .  H i s  s u b j e c t  w a s  
“ S m a l l  T o w n  S t u f f ”  i n  w h ic h  h e  b r o u g h t  o u t  t h a t  n o  m a t t e r  w h e r e  y o u  
w e r e  f r o m ,  a  l a r g e  c i t y  o r  a  s m a l l  t o w n ,  p e o p l e  w e r e  t h e  s a m e  a n d  i t  
w a s  u p  t o  y o u  i f  t h e y  w e r e  t o  b e  f r i e n d l y  o r  o t h e r w i s e .

J o h n  D e W i l d  g a v e  a  t a l k  o n  w h a t  t h e  s t a t e  a n d  m u n i c i p a l i t i e s  c o u ld  
e x p e c t  i n  t h e  w a y  o f  e x p e n d i t u r e s  a f t e r  t h e  w a r  a n d  w a r n e d  t h e  s t a t e  
a n d  m u n i c i p a l i t i e s  t o  p r e p a r e  n o w  s o  t h a t  t h e y  w i l l  b e  a b l e  t o  k e e p  
a b r e a s t  o f  t h e  t i m e s .

T h e  s e c o n d  m o r n i n g  w a s  g i v e n  o v e r  to  a  g e n e r a l  s e s s i o n  o f  t h e  w a t e r  
a n d  s e w a g e  w o r k s  m e e t i n g  a n d  b u s i n e s s  s e s s i o n .

W m . M a i l l o u x ,  s e w a g e  p l a n t  s u p e r i n t e n d e n t  o f  S t u r g i s ,  g a v e  a  p a p e r  
o n  t h e  i m p r o v e m e n t s  t o  t h e i r  p l a n t  t h a t  w e r e  m a d e  n e c e s s a r y  b e c a u s e  
o f  t h e  i n c r e a s e d  p e r s o n n e l  a t  P o r t  M e a d e  a n d  t h e  t r o u b l e  t h a t  h e  w a s  
h a v i n g  w i t h  a i r  b i n d i n g  i n  t h e  h e a t e r  c o i l s  o f  t h e  d i g e s t e r .

C . R .  B o w m a n ,  A s s i s t a n t  E n g i n e e r  S t a t e  B o a r d  o f  H e a l t h ,  P i e r r e ,  
p r e s e n t e d  a  p a p e r  o n  g r e a s e  r e m o v a l  i n  w h i c h  h e  b r o u g h t  o u t  t h e  a d 
v a n t a g e s  a n d  d i s a d v a n t a g e s  o f  t h e  d i f f e r e n t  m e t h o d s  o f  g r e a s e  r e m o v a l  
a n d  s e p a r a t i o n .  H e  a l s o  c i t e d  w h a t  s o m e  o f  t h e  p l a n t s  a r e  d o i n g  w i t h  
t h e  w a s t e  g r e a s e  a n d  t h a t  s o m e  w e r e  i n s t a l l i n g  e c o n o m i c a l  s t i l l s  t o  p r e 
p a r e  t h e  g r e a s e  f o r  s a l e .  H e  a l s o  b r o u g h t  o u t  t h a t  t h e  l a r g e s t  a m o u n t  
o f  g r e a s e  c o u ld  b e  s e p a r a t e d  f r o m  t h e  s e w a g e  b y  t h e  u s e  o f  a e r o -  
c h l o r i n a t i o n  i n  a  r e t e n t i o n  b a s i n .

T h e  b u s i n e s s  s e s s i o n  f o l lo w e d  a n d  a f t e r  t h e  p a s s i n g  o f  r e s o l u t i o n s  
a p p r o v a l  o f  t h e  S e c r e t a r y ’s  r e p o r t  a n d  T r e a s u r e r ’s  r e p o r t ,  t h e  a u d i t i n g
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a n d  n o m i n a t i n g  C o m m i t t e e s  ’ r e p o r t s ,  t h e  d i s c u s s i o n  w a s  b r o u g h t  u p  a s  
to  t h e  j o i n t  m e e t i n g  w i t h  t h e  L e a g u e  o f  M u n i c i p a l i t i e s  f o r  t h e  e n s u i n g  
y e a r .  A  m o t i o n  w a s  m a d e ,  s e c o n d e d  a n d  p a s s e d  t h a t  t h i s  m a t t e r  b e  l e f t  
to  t h e  d i s c r e t i o n  o f  t h e  B o a r d  o f  D i r e c t o r s .  T h e  B o a r d  o f  D i r e c t o r s  
w il l  a l s o  d e c id e  w h e r e  a n d  w h e n  t h e  n e x t  m e e t i n g  w i l l  b e  h e ld .  T h e  
m e e t in g  t h e n  a d j o u r n e d .

T h e  a f t e r n o o n  s e s s i o n  w a s  h e l d  j o i n t l y  w i t h  t h e  L e a g u e  a n d  S e c r e 
t a r i e s  a t  t h e  C o r n  P a l a c e  w h e r e  t h e  G o v e r n o r  o f  S o u t h  D a k o t a  g a v e  a  
t a l k  o n  t h e  D e v e l o p m e n t  o f  t h e  M i s s o u r i  R i v e r  V a l l e y .

T h i s  t a l k  w a s  f o l l o w e d  b y  a  d i s c o u r s e  b y  G id e o n  S e y m o u r  o n  ‘ ‘ T h e  
N e x t  T e n  Y e a r s ”  i n  w h ic h  M r .  S e y m o u r  s t a t e d  h o w  o u r  g o v e r n m e n t  
a n d  a l l  t h a t  w e  h a d  d o n e  h a d  f o l lo w e d  t h e  B r i t i s h  s e t - u p  b u t  n o w  t h i n g s  
h a d  c h a n g e d  a n d  t h a t  w e  w o u l d  h a v e  to  c h a n g e  w i t h  t h e  t i m e s  a n d  t h a t  
R u s s i a  w a s  a  w o r l d  p o w e r  w i t h  t h e  U n i t e d  S t a t e s  a n d  B r i t a i n .

N e w  o f f ic e r s  f o r  t h e  e n s u i n g  y e a r  a r e :

President— C . A . P o l l e y ,  L e a d  
Vice-President— M . J .  H o y ,  W a t e r t o w n  
Secretary-Treasurer—  G le n  J .  H o p k i n s ,  P i e r r e
Directors— H a r r y  S t e c k l e r ,  Y a n k t o n ;  H e n r y  P i e r c e ,  H u r o n ;  G e o r g e  

B a r n e s ,  D e S m e t ;  C . R .  S t o u t ,  B r y a n t ;  C h a s .  P r i c e ,  R a p i d  C i t y ;  
J o e  S t r o m m e ,  M a d i s o n ;  R h e a  R e e s ,  S io u x  F a l l s .

G l e n  J .  H o p k i n s ,  Secretary

R O C K Y  M O U N T A I N  S E W A G E  W O R K S  A S S O C I A T I O N

S even th  A n n u a l M eeting  

D enver, C olorado, S ep tem b er 15-17, 1943

A t  o u r  1943 a n n u a l  m e e t i n g  h e l d  i n  D e n v e r ,  S e p t e m b e r  15, t h e  f o l 
lo w in g  n e w  o f f ic e r s  w e r e  e l e c t e d  :

President— F r a n k  C . H i l l ,  M o n t r o s e ,  C o lo .
Vice-President— D a n a  E .  K e p n e r ,  D e n v e r ,  C o lo .
Secretary-Treasurer— C a r r o l l  H .  C o b e r ly ,  1441 W e l t o n  S t . ,  D e n v e r ,  

C o lo .
Trustee— E .  C . R e y b o ld ,  D e n v e r ,  C o lo , ( t w o  y e a r  t e r m ) .

M r .  H e n r y  G . W a t s o n  o f  C h e y e n n e ,  W y o m i n g ,  w i l l  s e r v e  t h e  r e m a i n 
in g  o n e  y e a r  o f  h i s  t e r m  a s  T r u s t e e .

T h e  f o l lo w in g  p a p e r s  w e r e  p r e s e n t e d  a t  t h i s  m e e t i n g :

“ O p e r a t i n g  E x p e r i e n c e s  a t  A r m y  S e w a g e  T r e a t m e n t  P l a n t s , ”  b y  
J o h n  T . F r a n k s  a n d  L t .  C h e s t e r  A . O b m a .  D i s c u s s e d  b y  L . C . O s b o r n .

“ O p e r a t i n g  E x p e r i e n c e s  a t  t h e  M o n t r o s e ,  C o lo r a d o ,  S e w a g e  T r e a t 
m e n t  P l a n t , ”  b y  F r a n k  C . H i l l .

“ G r e a s e  C o l l e c t i o n  a n d  S a l v a g e , ”  b y  C . P .  G u n s o n .
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A  m o t i o n  p i c t u r e  e n t i t l e d  “ S e w a g e  T r e a t m e n t ”  w a s  p r e s e n t e d  b y  
t h e  C a s t  I r o n  P i p e  R e s e a r c h  A s s o c i a t i o n .  F o l l o w i n g  t h i s  f i lm  a  r o u n d  
t a b l e  d i s c u s s i o n  w a s  h e l d  c o v e r i n g  s e w a g e  p l a n t  m a i n t e n a n c e  a n d  r e 
p a i r s ,  p r i o r i t i e s ,  a n d  m i s c e l l a n e o u s  p r o b l e m s .

A t  t h e  c lo s e  o f  t h e  a f t e r n o o n  s e s s i o n  a n  i n s p e c t i o n  t r i p  t o  D e n v e r ’s 
n e w  L o w r y  F i e l d  s e w a g e  t r e a t m e n t  p l a n t  w a s  m a d e .

D a n a  E .  K e p n e r ,  Secre tary

N E W  E N G L A N D  S E W A G E  W O R K S  A S S O C I A T I O N

F a ll M ee tin g  

B o ston , M a ssac h u se tts , S e p tem b e r 22, 1943

T h e  f a l l  m e e t i n g  o f  t h e  N e w  E n g l a n d  S e w a g e  W o r k s  A s s o c i a t i o n  
w a s  h e l d  o n  S e p t e m b e r  22, 1943, a t  t h e  P a r k e r  H o u s e  i n  B o s t o n ,  M a s s a 
c h u s e t t s .  E i g h t y - s i x  m e m b e r s  a n d  g u e s t s  a t t e n d e d .  T h i s  w a s  a  o n e -  
d a v  c o n f e r e n c e  w i t h  P r e s i d e n t  R o s c o e  H .  S u t t i e  p r e s i d i n g .

T h e  b u s i n e s s  m e e t i n g  w a s  a t  1 0 :00 A .M . R e p o r t s  b y  t h e  S e c r e t a r y -  
T r e a s u r e r  w e r e  r e a d  a n d  a c c e p t e d .  M r .  E .  S h e r m a n  C h a s e ,  C h a i r m a n  
o f  t h e  C o m m i t t e e  o n  P o s t - W a r  P l a n n i n g ,  p r e s e n t e d  a  p r o g r e s s  r e p o r t .  
H e  o u t l i n e d  t h e  p r e s e n t  m e m b e r s h i p  o f  t h e  c o m m i t t e e  a n d  t h e  n a t u r e  
o f  t h e  p r o b l e m .  I t  w a s  v o t e d  b y  t h e  m e m b e r s h i p  t o  m e r g e  o u r  c o m 
m i t t e e  w i t h  a  s i m i l a r  c o m m i t t e e  i n  t h e  N e w  E n g l a n d  W a t e r  W o r k s  A s 
s o c i a t i o n .  M r .  C h a s e  w a s  t o  a m a l g a m a t e  t h e  m e m b e r s h i p  o f  b o t h  c o m 
m i t t e e s  w i t h  s o m e  r e v i s i o n .

T h e  o p e r a t o r s ’ r e p o r t  c o m m i t t e e  m a d e  a w a r d s  f o r  t h e  b e s t  o p e r a 
t i o n  r e p o r t s  t o  o p e r a t o r s .  M r .  S t u a r t  C o b u r n ,  a  m e m b e r  o f  t h e  c o m 
m i t t e e ,  p r e s e n t e d  t h e  a w a r d s .  T h e  f i r s t  p r i z e  o f  f iv e  d o l l a r s  a n d  a  
c e r t i f i c a t e  o f  m e r i t  w a s  p r e s e n t e d  t o  M r .  G e o r g e  H .  C r a e m e r  o f  H a r t 
f o r d ,  C o n n e c t i c u t .  A  p r i z e  o f  t h r e e  d o l l a r s  w a s  a w a r d e d  t o  M r .  W a l t e r  
K u n s c h ,  f o r m e r  s u p e r i n t e n d e n t  o f  t h e  D a n b u r y  S e w a g e  T r e a t m e n t  
P l a n t ,  D a n b u r y ,  C o n n e c t i c u t .  T h i r d  p r i z e  w a s  a w a r d e d  t o  M r .  J o h n  
R .  S z y m a n s k i  o f  N e w  B r i t a i n ,  C o n n e c t i c u t .

A t  10:30 A .M . t h e r e  w a s  a  s y m p o s i u m  o n  “ P r o b l e m s  i n  t h e  D e s i g n  
a n d  O p e r a t i o n  o f  V e r y  S m a l l  S e w a g e  D i s p o s a l  P l a n t s . ”  T h e  o p e n i n g  
p a p e r  w a s  p r e s e n t e d  b y  M r .  F r a n k  L .  F l o o d ,  C h i e f  o f  S a n i t a r y  E n g i 
n e e r i n g  S e c t i o n ,  R e p a i r s  a n d  U t i l i t i e s  B r a n c h ,  F i r s t  S e r v i c e  C o m m a n d ,  
U .  S .  A r m y .  M r .  F l o o d  p r e s i d e d  o v e r  t h e  s y m p o s i u m .

I n f o r m a l  d i s c u s s i o n s  w e r e  g i v e n  b y  M r .  E d w a r d  W r i g h t ,  S a n i t a r y  
E n g i n e e r ,  M a s s a c h u s e t t s  D e p a r t m e n t  o f  P u b l i c  H e a l t h ;  M r .  W a r r e n  
J .  S c o t t ,  D i r e c t o r ,  B u r e a u  o f  S a n i t a r y  E n g i n e e r i n g ,  C o n n e c t i c u t  S t a t e  
D e p a r t m e n t  o f  H e a l t h ;  M r .  W a t e r  J .  S h e a ,  A c t i n g  C h i e f ,  B u r e a u  o f  
S a n i t a r y  E n g i n e e r i n g ,  R h o d e  I s l a n d  S t a t e  D e p a r t m e n t  o f  H e a l t h .

A t  11:45 A .M . t h e r e  w a s  a n  o p e r a t o r s ’ s y m p o s i u m .  F i r s t  s u b 
j e c t  w a s  “ S e r v i c i n g  S l u d g e  G a s  B u r n i n g  E q u i p m e n t , ”  o p e n e d  b y  M r .  
W a l t e r  M . K u n s c h ,  S u p e r i n t e n d e n t ,  S e w a g e  T r e a t m e n t ,  C a m p  E n d i -  
c o t t ,  R h o d e  I s l a n d .
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A t  12:15 P .M .  M r .  J o h n  R .  S z y m a n s k i ,  S u p e r i n t e n d e n t ,  N e w  B r i t a i n  
S e w a g e  T r e a t m e n t  P l a n t ,  N e w  B r i t a i n ,  C o n n e c t i c u t ,  o p e n e d  a  d i s c u s 
s io n  o n  “ T y p e s  o f  W i r e  f o r  V a c u u m  F i l t e r  C l o t h s . ”

L u n c h e o n  w a s  s e r v e d  i n  t h e  H a w t h o r n e  R o o m  o f  t h e  h o t e l  a t  1 :00 
P .M . F o l l o w i n g  lu n c h e o n  D o c t o r  V l a d o  A . G e t t i n g ,  H e a l t h  C o m m is 
s i o n e r ,  C o m m o n w e a l th  o f  M a s s a c h u s e t t s ,  w a s  t h e  g u e s t  s p e a k e r .  H i s  
s u b j e c t  w a s  “ L o o k i n g  A h e a d  i n  P u b l i c  H e a l t h  W o r k . ”

T h e  m a i n  s u b j e c t  f o r  t h e  a f t e r n o o n  s y m p o s iu m  w a s  o n  “ T h e  O p e r a 
t i o n  a n d  D e s i g n  o f  H i g h  R a t e  T r i c k l i n g  F i l t e r s . ”  M r .  S a m u e l  M . E l l s 
w o r th ,  C o n s u l t i n g  E n g i n e e r ,  B o s t o n ,  M a s s a c h u s e t t s ,  o p e n e d  t h e  d i s c u s 
s io n  a n d  w a s  t h e  l e a d e r .

I n f o r m a l  d i s c u s s i o n s  w e r e  g i v e n  b y  M a j o r s  G . E .  G r if f in  a n d  R o l f  
E l i a s s e n  o f  t h e  U n i t e d  S t a t e s  A r m y ,  a n d  M r .  J o h n  T .  N o r g a a r d  o f  t h e  
O ffice o f  t h e  C h ie f  o f  E n g i n e e r s ,  W a r  D e p a r t m e n t ,  W a s h i n g t o n ,  D . C . 
A  m o d e l  o f  a  h i g h  r a t e  t r i c k l i n g  f i l t e r  p l a n t  w a s  o n  d i s p l a y  t h r o u g h  th e  
c o u r t e s y  o f  M r .  N o r g a a r d .

A t  4:00  P .M . ,  t h e r e  w a s  a n o t h e r  o p e r a t o r s ’ s y m p o s iu m .  T h e  f i r s t  
s u b j e c t  w a s  “ M a i n t e n a n c e  o f  S e w a g e  B o o s t e r  P u m p i n g  S t a t i o n s , ”  
o p e n e d  b y  M r .  C h a r l e s  H .  C o p le y ,  S u p e r i n t e n d e n t ,  S e w a g e  T r e a t m e n t ,  
N e w  H a v e n ,  C o n n e c t i c u t .  T h e  s e c o n d  to p i c  w a s  o p e n e d  b y  M r .  J o s e p h  
D o m a n , S a n i t a r y  E n g i n e e r  o f  G r e e n w i c h  D e p a r t m e n t  o f  P u b l i c  W o r k s ,  
G r e e n w ic h ,  C o n n e c t i c u t ,  o n  “ K i n d s  o f  L im e  S u i t a b l e  f o r  U s e  in  S e p a 
r a t e  S lu d g e  D i g e s t i o n  T a n k s  a n d  I m h o f f  T a n k s . ”

L e R o y  W . V a n  K l e e c k ,  Secretary

N O R T H  D A K O T A  W A T E R  A N D  S E W A G E  

W O R K S  C O N F E R E N C E

F if te e n th  A n n u a l C onvention  

G ran d  F o rk s , N o rth  D ak o ta , O c to b er 5-7, 1943

W i t h  p o s t - w a r  p l a n n i n g  a s  t h e  t h e m e  h i g h l i g h t i n g  t h e  F i f t e e n t h  
A n n u a l  C o n v e n t i o n  o f  t h e  N o r t h  D a k o t a  W a t e r  a n d  S e w a g e  W o r k s  
C o n f e r e n c e ,  a  v e r y  s u c c e s s f u l  t h r e e  d a y  m e e t i n g  o f  t h e  o r g a n i z a t i o n  
c a m e  to  a  c lo s e  a t  G r a n d  F o r k s  o n  O c to b e r  7, 1943. S w e l le d  b y  a  d e l e 
g a t i o n  o f  t h i r t e e n  r e p r e s e n t a t i v e s  f r o m  W i n n i p e g ,  S t .  B o n i f a c e ,  a n d  
S t .  V i t a l ,  M a n i t o b a ,  t h e  t o t a l  r e g i s t r a t i o n  r e a c h e d  116, a  f i g u r e  s u r 
p a s s e d  o n ly  b y  t h e  1940 a n d  1941 m e e t i n g s ,  w i t h  117 a n d  118, r e s p e c t 
iv e ly .  T w o  r e p r e s e n t a t i v e s  f r o m  P a r s h a l l ,  N o r t h  D a k o t a ,  a  v i l l a g e  
w i th o u t  w a t e r  o r  s e w e r a g e  f a c i l i t i e s ,  t r a v e l e d  o v e r  t h r e e  h u n d r e d  m i le s  
to  a t t e n d  th e  m e e t i n g  a n d  l e a r n  t h e  d e t a i l s  o f  a  p r o p e r l y  c o - o r d i n a t e d  
p o s t - w a r  p l a n n i n g  p r o g r a m  f o r  w a t e r  a n d  s e w a g e  w o r k s  d e v e lo p m e n t .

A n  u n u s u a l l y  f u l l  t h r e e  d a y  p r o g r a m  h e a d e d  b y  s e v e r a l  n a t i o n a l l y  
k n o w n  f i g u r e s  w a s  c o m p l e t e d .  S u c h  m e n  a s  E .  L .  F i l b y  o f  t h e  C o m 
m i t t e e  o n  W a t e r  a n d  S e w a g e  W o r k s  D e v e l o p m e n t ;  0 . C . H o p k i n s  o f  t h e  
P u b l i c  H e a l t h  S e r v i c e ;  L i n d o n  J .  M u r p h y  o f  t h e  O ffice  o f  C i v i l i a n  D e 



1226 S E W A G E  W O R K S  J O U R N A L November, 1943

f e n s e ;  H .  L l o y d  N e l s o n  o f  t h e  O ffice  o f  W a r  U t i l i t i e s ;  G e o r g e  J .  
S c h r o e p f e r ,  P r e s i d e n t ,  F e d e r a t i o n  o f  S e w a g e  W o r k s  A s s o c i a t i o n s ;  a n d
0 . E .  B r o w n e l l  o f  t h e  M i n n e s o t a  D e p a r t m e n t  o f  H e a l t h  c o n s t i t u t e d  t h e  
d r a w i n g  p o w e r ,  b r i n g i n g  t o g e t h e r  r e p r e s e n t a t i v e s  f r o m  N o r t h  a n d  
S o u t h  D a k o t a ,  M i n n e s o t a ,  a n d  C a n a d a .  F u r t h e r  p a r t i c i p a t i o n  i n  t h e  
p r o g r a m  b y  C o n f e r e n c e  m e m b e r s  a n d  t h e  f a c u l t y  o f  t h e  U n i v e r s i t y  o f  
N o r t h  D a k o t a  r o u n d e d  o u t  t h e  i n t e r e s t i n g  a n d  i n f o r m a t i v e  s e s s i o n .

P r e s i d i n g  a t  t h e  s e s s i o n s  w a s  J o e  M o r r i s s e y  o f  J a m e s t o w n ,  P r e s i 
d e n t  o f  t h e  C o n f e r e n c e .  A t  t h e  s c h o o l s  c o n d u c t e d  a t  t h e  U n i v e r s i t y  
o f  N o r t h  D a k o t a ,  A . L .  B a v o n e ,  B u r k e - W a r d  H e a l t h  D e p a r t m e n t ,  p r e 
s i d e d  a t  t h e  g e n e r a l  s c h o o l ;  J e r o m e  H .  S v o r e ,  S a n i t a r y  E n g i n e e r ^ S t a t e  
D e p a r t m e n t  o f  H e a l t h ,  p r e s i d e d  a t  t h e  w a t e r  s c h o o l ;  a n d  F .  W .  P i n n e y ,  
S e w a g e  W o r k s  S u p e r i n t e n d e n t  o f  F a r g o ,  p r e s i d e d  a t  t h e  s e w a g e  s c h o o l .

E .  L .  F i l b y ,  F i e l d  D i r e c t o r ,  C o m m i t t e e  o n  W a t e r  a n d  S e w a g e  W o r k s  
D e v e l o p m e n t ,  c a p t i v a t e d  t h e  a u d i e n c e  w i t h  a n  e x p l a n a t i o n  o f  t h e  C o m 
m i t t e e ’s  s i x - p o i n t  p r o g r a m  b a s e d  o n  t h e  p r e m i s e  t h a t  e v e r y  w e l l  m a n 
a g e d  c i t y  s h o u l d  h a v e ,  a n d  i s  e n t i t l e d  t o  p a y  f o r ,  a n  a d e q u a t e  a n d  s a f e  
w a t e r  s u p p l y  a n d  a  s a t i s f a c t o r y  m e a n s  o f  s e w a g e  d i s p o s a l .  H i s  m o t i 
v a t i n g  m a n n e r  i n d u c e d  t h e  C o n f e r e n c e  l a t e r  i n  t h e  s e s s i o n  t o  a d o p t  a  
r e s o l u t i o n  e n d o r s i n g  t h e  p r o g r a m  w i t h  i n s t r u c t i o n s  t o  t h e  s e c r e t a r y  t h a t  
t h e  r e s o l u t i o n  b e  t r a n s m i t t e d  t o  e v e r y  o f f ic ia l  b o d y  i n  t h e  S t a t e .

P r e s i d e n t  G e o r g e  J .  S c h r o e p f e r ,  o f  t h e  F e d e r a t i o n  o f  S e w a g e  W o r k s  
A s s o c i a t i o n s ,  r e v i e w e d  t h e  w o r k  o f  t h e  F e d e r a t i o n ,  c i t i n g  a s  a c t i v i t i e s  
p o s t - w a r  p l a n n i n g ,  e s t a b l i s h m e n t  o f  o p e r a t o r s ’ q u a l i f i c a t i o n s ,  a n n u a l  
a w a r d s  f o r  d i s t i n g u i s h e d  s e r v i c e  i n  t h e  s e w a g e  f i e ld ,  r a i s i n g  t h e  s t a n d 
a r d s  o f  s e w a g e  w o r k s  o p e r a t o r s ,  c o r r e l a t i n g  s e w a g e  r e s e a r c h ,  a n d  r e p 
r e s e n t i n g  m e m b e r  a s s o c i a t i o n s  i n  p r o b l e m s  o f  n a t i o n a l  s c o p e .  S e r v i c e  
v a l u e d  a t  e i g h t  to  n i n e  d o l l a r s  p e r  m e m b e r  w a s  r e n d e r e d  a t  a  c o s t  o f  
t h r e e  d o l l a r s  d u r i n g  t h e  p a s t  y e a r .

M a j o r  L i n d o n  J .  M u r p h y  o f  t h e  O ffice  o f  C i v i l i a n  D e f e n s e ,  O m a h a ,  
p r e s e n t e d  t h e  p r o b l e m s  o f  w a t e r  a n d  s e w a g e  w o r k s  o p e r a t o r s  i n  m a i n 
t a i n i n g  u n i n t e r r u p t e d  s e r v i c e .  L i s t e d  a m o n g  t h e  p o s s i b i l i t i e s  c a u s i n g  
i n t e r r u p t i o n s  w e r e  p o w e r  f a i l u r e s ,  m a i n  b r e a k s ,  t o r n a d o e s ,  f l o o d s ,  m a t e 
r i a l  s c a r c i t i e s ,  a i r  r a i d s ,  s a b o t a g e ,  e x p l o s i o n s ,  f i r e ,  f r e e z i n g ,  e t  c e t e r a .  
M e a s u r e s  f o r  a v o i d i n g  o r  m i n i m i z i n g  d a m a g e  i n c l u d e d  p r o v i s i o n  f o r  
s t a n d b y  p o w e r ,  e m e r g e n c y  r e p a i r s  a n d  p a r t s  t h r o u g h  m u t u a l  a i d ,  e l i m i 
n a t i o n  o f  p u m p  p i t s ,  l i g h t i n g ,  f e n c i n g ,  p e r s o n n e l  i n v e s t i g a t i o n s ,  a n d  to  
a  l e s s e r  e x t e n t  g u a r d s  a n d  p o l i c e  p r o t e c t i o n .

T h e  s y m p o s i u m  o n  f lo o d  e x p e r i e n c e s  w i t h  J o h n  K l e v e n  o f  G r a n d  
F o r k s  a s  d i s c u s s i o n  l e a d e r  r e v e a l e d  t h a t  a n y t h i n g  c a n  h a p p e n  d u r i n g  
h i g h  w a t e r .  G i l  J u n g e ,  W a h p e t o n ,  s e w a g e  w o r k s  s u p e r i n t e n d e n t ,  
l e a r n e d  t h a t  t h e  s t o r k  w a s  a m p h i b i o u s  a n d  h e  w o u l d  h a v e  m i s s e d  t h e  
e v e n t  e n t i r e l y  i f  t h e  b o a t  s c h e d u l e d  t o  t o w n  h a d  n o t  b e e n  o n  t i m e .  M r .  
J u n g e  s a y s  t h a t  i t  i s  q u i t e  a  s i g h t  t o  lo o k  o u t  t h r o u g h  t h e  w i n d o w s  o f  a  
s e w a g e  p l a n t  a n d  s e e  f i s h  s w i m m i n g  u p  a g a i n s t  t h e  p a n e s .  B y  s a n d 
b a g g i n g  a n d  c a u l k i n g  c r e v i c e s ,  t o g e t h e r  w i t h  k e e p i n g  t h e  p u m p s  r u n 
n i n g ,  f lo o d  w a t e r s  w e r e  k e p t  o u t  o f  t h e  p l a n t ,  t h u s  p r e v e n t i n g  s e r i o u s  
d a m a g e .  C o n c lu s i o n s  f r o m  t h e  d i s c u s s i o n  w e r e :  W e  c a n  a l w a y s  e x p e c t
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a  h i g h e r  f lo o d  t h a n  w e  h a v e  h a d  i n  t h e  p a s t ;  b u i l d  e v e r y t h i n g  o n  h ig h  
g r o u n d ,  n o t  o n ly  w a t e r  a n d  s e w a g e  w o r k s ,  b u t  a l s o  w a r e h o u s e s ,  h o m e s ,  
e t c . ; n e v e r  b u i l d  a  s e w e r  l i f t  s t a t i o n  o r  w a t e r  p u m p i n g  p l a n t  w i t h  e le c 
t r i c a l  p u m p i n g  e q u i p m e n t  l o c a t e d  b e lo w  g r o u n d  l e v e l ;  d e s i g n  s u c h  
w o r k s  s o  t h a t  t h e  m o t o r s  w i l l  b e  m o u n t e d  w i t h  s u f f ic ie n t  f r e e  b o a r d  
a b o v e  h i g h  w a t e r  l e v e l ;  p r o v i d e  b a c k w a t e r  v a l v e s ,  s h u t - o f f  v a l v e s ,  e tc . ,  
to  p r o t e c t  p u m p i n g  w o r k s  a n d  s t r u c t u r e s .

N o r t h  D a k o t a  l a w s  a f f e c t i n g  w a t e r  a n d  s e w a g e  w o r k s  c o n s t r u c t i o n  
a n d  o p e r a t i o n  w e r e  d i s c u s s e d  b y  A t t o r n e y  G e n e r a l  A l v i n  C . S t r u t z .  
T r a c i n g  t h e  d e v e l o p m e n t  o f  s u c h  l e g i s l a t i o n  h i s t o r i c a l l y ,  h e  f o l lo w e d  b y  
d e s c r i b i n g  N o r t h  D a k o t a  s t a t u t e s .  M r .  S t r u t z  r e l a t e d  h o w  s p e c i a l  a s 
s e s s m e n t  b o n d s  c a n ,  u p o n  d e f a u l t ,  b e c o m e  g e n e r a l  o b l i g a t i o n  b o n d s  in  
N o r t h  D a k o t a .  A l t h o u g h  s t r e n g t h e n i n g  t h e  s e c u r i t y  o f  t h e  s p e c i a l  a s 
s e s s m e n t  b o n d s ,  s u c h  a  s t a t u t e  i s  i n c o n s i s t e n t  b e c a u s e  t h e  e n t i r e  c i t y  i s  
o b l i g a t e d  b y  t h e  w i l l  o f  a  c o m p a r a t i v e l y  s m a l l  p o r t i o n  o f  t h e  c i t y .  A t 
t e m p t s  t o  c h a n g e  t h i s  l e g i s l a t i o n  h a v e  b e e n  u n s u c c e s s f u l .

A le x  C . B u r r ,  V ic e  C h a i r m a n  o f  t h e  E n g i n e e r i n g  R e g i s t r a t i o n  
B o a r d ,  d e s c r i b e d  t h e  e n g i n e e r i n g  r e g i s t r a t i o n  la w .

I n c l u d e d  i n  t h e  s c h o o l s  a t  t h e  U n i v e r s i t y  o f  N o r t h  D a k o t a  c o n d u c te d  
o n  th e  s e c o n d  d a y  w e r e : D i s c u s s i o n  o f  t h e  ‘1 P u b l i c  H e a l t h  S e r v i c e  D r i n k 
in g  W a t e r  S t a n d a r d s ”  b y  0 . C . H o p k i n s ,  U . S . P u b l i c  H e a l t h  S e r v i c e ;  
“ G r o u n d  W a t e r s  a n d  th e  G e o l o g i s t ”  b y  W i l s o n  M . L a i r d ,  S t a t e  G e o lo 
g i s t  o f  G r a n d  F o r k s ;  “ C a r e  o f  E l e c t r i c  M o t o r s ”  b y  M . G . H o l l i n g ,  M i n 
n e a p o l i s ;  “ C a r e  o f  V a l v e s  a n d  H y d r a n t s ”  b y  P e d e r  A m u n d s o n ,  F a r g o ;  
“ D e s ig n ,  O p e r a t i o n  a n d  M a i n t e n a n c e  o f  S e w a g e  L i f t  S t a t i o n s ”  b y  D . L . 
M c L e a n ,  W i n n i p e g .  C o - o p e r a t i o n  o f  t h e  U n i v e r s i t y  f a c u l t y  i n  d e m o n 
s t r a t i n g  t h e  p r a c t i c a l  a p p l i c a t i o n  o f  w a t e r  a n d  s e w a g e  l a b o r a t o r y  t e s t s  
p r o v e d  h i g h l y  i n t e r e s t i n g  a n d  i n f o r m a t i v e .

O ff ic e rs  f o r  t h e  c o m i n g  y e a r s  a r e  D a v e  M a c D o n a ld ,  B i s m a r c k ,  Presi
dent;  F .  W .  P i n n e y ,  F a r g o ,  Vice-President;  K .  C . L a u s t e r ,  B i s m a r c k ,  
Secretary-Treasurer; a n d  J o e  M o r r i s s e y ,  J a m e s t o w n ,  a n d  A . C . B r o m -  
s c h w ig ,  M i n n e a p o l i s ,  Directors.

K . C . L a u s t e r ,  Secretary



F e d e r a tio n  A ffa irs
F O U R T H  A N N U A L  C O N V E N T IO N  

N A T IO N A L  C O N F E R E N C E  O N  W A R T IM E  S A N IT A T IO N  

Chicago, Illinois  

October 21-23, 1943

T he F o u r th  A n n u a l C o n v en tio n  o f  th e  F e d e ra t io n  o f  Sew age W o rk s  A ssocia tions 
w as he ld  a t  C hicago, I llin o is , O c tober 2 1 -2 3 , 1943, a s  a  C o n fe ren ce  on  W a rtim e  S a n ita 
tio n , in  c o n ju n c tio n  w ith  th e  S ix tee n th  A n n u a l C o n v en tio n  o f  th e  C e n tra l S ta te s  Sew age 
W o rk s  A ssocia tion . T o ta l re g is tra tio n  w as 612, in c lu d in g  63 lad ies . T h is  w as th e  la rg e s t 
r e g is tra tio n  o f th e  f o u r  con v en tio n s o f  th e  F e d e ra tio n . T he firs t, a t  C hicago  in  1940, 
h ad  556 re g is tr a n ts ;  th e  second, a t  N ew  Y o rk , 5 6 9 ; a n d  th e  th ird ,  a t  C leveland , 412.

A  P re -C o n v e n tio n  G e t-T o g e th e r w as he ld  W e d n e sd a y  ev en ing , O c to b er 20 th . R eg 
is tra t io n  co n tin u ed  th e  fo llo w in g  m o rn in g , a n d  th e  C o n fe ren ce  w as called  to  o rd e r  by  
P re s id e n t  S c h ro e p fe r  a t  1 0 :30 A .M . M r. E d w a rd  J .  K e lly , M a y o r o f  C hicago , welcom ed 
th e  F e d e ra tio n  to  C hicago, n o t o n ly  as M ayor, b u t  a lso  as an  e n g in e e r  w ho g rew  u p  w ith  
th e  S a n ita ry  D is tr ic t  o f  C hicago, f irs t as ro d m an , a n d  finally  as C h ief E n g in e e r , p r io r  to  
h is lo n g  te rm  as M ay o r o f  C hicago.

T he b u sin ess m ee tin g  T h u rsd a y  m o rn in g  w as fo llo w ed  b y  th e  F e d e ra t io n  L uncheon , 
w ith  E d w a rd  J .  C lea ry , M a n a g in g  E d ito r  o f  E ngineering  N ew s-R eco rd , a s  sp e a k e r. H is  
i llu s tra te d  d iscussion  o f “ S a n ita t io n  A c tiv itie s  in  th e  L a tin  A m erican  R e p u b lic s” w as in 
ten se ly  in te re s tin g  to  th e  la rg e  lu n ch eo n  au d ien ce  o f  275.

I n  th e  a f te rn o o n , th e  f irs t tech n ica l p ro g ra m  w as called  to  o rd e r  a t  2 :00 P .M . The 
p ro g ra m  w as as fo llo w s :

T hursday  A f te r n o o n

H ig h  R a te  B io log ical Sew age T re a tm e n t 
Samuel A . Greeley 

D iscussion  
R . M. Dixon

In d u s tr ia l  W as te s  in  W artim e
F .  W . M o h l m a n  

D iscussion
LeRoy W . VanKleeck

T he S ign ificance  o f  th e  F in d in g  o f th e  V iru s  o f I n f a n t i le  P a ra ly s is  in  S ew age. A  
R eview

Kenneth F . Maxcy, M .D . P a p e r  p re se n te d  by  Ho wa r d  A . Howe, M .D . 
D iscussion

G. M. Ridenour
G rease  R em oval a t  A rm y  Sew age T re a tm e n t P la n ts  

Role Eliassen 
D iscussion

Harry W . G e h m
E ffec t o f  V a rio u s  T re a tm e n t P ro cesse s on  th e  S u rv iv a l o f  H e lm in th  O va a n d  P r o to 

zo an  C y sts  in  Sew age.
Eloise B . Cram 

D iscussion  
W . D. Hatfield

1228
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T he p a p e rs  b y  G reeley , M ohlm an, M axcy  an d  C ram  a re  p u b lished  in  th is  issue.
T h u rsd a y  n ig h t th e  S m o k er w as held  in  the  B a l T ab a rin . H a r r y  Schlenz, as C h a ir

m an  o f th e  E n te r ta in m e n t C om m ittee, h a d  p ro v id ed  first-class en te rta in m e n t, and  p len ty  
to e a t a n d  d r in k .

The tech n ica l session  F r id a y  m o rn in g  w as devoted  to  a  d iscussion  o f p rio ritie s , p e r 
sonnel p rob lem s, a n d  th e  o p e ra tio n  o f sew age tre a tm e n t w orks in  w artim e. The p ro g ram  
was as fo l lo w s :

F rid a y  Morning

P rio r itie s
M aury  M averick  
A . M. R a w n  

D iscussion  
F red erick  G. N elson  
D onald  E . B loodgood

P erso n n e l P ro b lem s U n d e r W a rtim e  C onditions 
C. W . K l a sse n  

D iscussion  
W il l ia m  W . W allace

M ain ten an ce  o f Sew erage  S ystem s in  W artim e  
J o h n  H . B rooks

P rob lem s o f Sew age T rea tm e n t P la n t  O p e ra tio n  U n d e r W artim e  C onditions 
W ill ia m  W . M a t h e w s  

D iscussion
R oy S. L a n ph ea r

A d jo u rn m en t

The L uncheon  o f th e  C e n tra l S ta te s  Sew age W o rk s  A ssoc ia tion  w as held a t  12:30, 
follow ed by th e  F r id a y  a f te rn o o n  techn ica l session, as fo llo w s:

F r id a y  A f ternoon

The C h lo rin a tio n  o f Sew age a n d  In d u s tr ia l  W as te  
H arry A . F aber

Sym posium — P o s t-w ar P ro b lem s
L ea d e r: M orris M . Co h n . T he T en -Y ea r P la n  o f Sew age a n d  W aste  T rea tm en t 
T he C o n su ltin g  E n g in e e r  an d  P o s t-w a r  P la n n in g . C. A. E m erson  
T he C an ad ian  P o in t  o f V iew  on P o s t-w ar P la n n in g . A. E . B erry 
P ost-w ar P ro je c ts  o f  Sew age W o rk s  E q u ip m e n t M an u fac tu re rs . W . B. 

M arshall
A im s a n d  M ethods o f O p e ra tio n  o f th e  C om m ittee on  W a te r  an d  Sew age W o rk s 

D evelopm ent. E . L. F ilby  
A  M u n ic ip a l P o s t-w a r  P ro je c t  f o r  Sew erage  D evelopm ents. Clyde L. P alm er

The p a p e rs  p re sen ted  in  th e  S y m p o siu m  on P o s t-w ar P ro b lem s are  pub lished  in  th is  
issue.

T he C en tra l S ta te s  A ssoc ia tion  h e ld  i ts  business m ee tin g  a t  5 :30 P .M . I n  th e  even
ing, a t  7 :30 P .M ., o ccu rred  th e  m ain  social even t o f  th e  C onference— the D in n e r D ance. 
A n excellent o rchestra , a  first-class floor show  a n d  p ro fe ss io n a l emcee w o rk  by C hairm an  
Schlenz m ade th is  a  v e ry  p le a sa n t even ing . H o n o rs  w ere announced  an d  p re sen ted  by  
P re s id en t S c h ro e p fe r as fo llo w s :

Election  to H o n o ra ry  Mem bership  
C h a r l e s  G i lm a n  H y d e  (C a lifo rn ia  Sew age W o rk s  A ssn .)

H oward E u g e n e  M oses (P e n n sy lv a n ia  Sew age W o rk s  A ssn .)

Harrison P resco tt  E d d y  A w a r d  ( F o r  R esearch )
H arry W illard  G e h m
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George B ra d le y  Gascoigne A w a r d  (F o r  O pera tion)

K e k w in  L . M ic k

Charles A lv in  E m erson  A w a r d  (F o r  F edera tion  Serv ice )

F loyd W il l ia m  M o h l m a n

K en n e th  A l len  A w a r d s  (F o r  Serv ice  to M em ber  A ssocia t ions)

R obert S. P h il l ip s  (N o r th  C a ro lin a  Sew age  W o rk s  A ssn .)
A lfred  H e n r y  W ie t e r s  ( Io w a  W a s te  D isp o sa l A ssn .)
J o h n  K urtz  H o s k in s  (F e d e ra l  Sew age  R esearch  A ssn .)
W il l ia m  H . W is e l y  (C e n tra l  S ta te s  Sew age  W o rk s  A ssn .)

F u r th e r  K e n n e th  A llen  n o m in a tio n s  a re  y e t  to  be m ad e  b y  th e  P ac ifie  N o rth w est
S. W . A ssn .; T exas S ec tion , A .W .W .A .; N ew  J e rs e y  S. W . A ssn .; a n d  In s t i tu te  o f Sew 
age P u rif ic a tio n  (E n g la n d ) .

T he S a tu rd a y  m o rn in g  session  w as devo ted  to  th e  o p e r a to r s :

S a tu rd a y  M orning

O p e ra to rs ’ B re a k fa s t  F o ru m  
L e a d e r :  J o h n  C. M a c k in

T he U se o f S lu d g e  in  th e  V ic to ry  G a rd en  C a m p a ig n  
A . H . N il e s  
H e n r y  A . R ied esel  
D avid B a ck m ey er

S eco n d ary  T rea tm e n t— P re se n t  a n d  F u tu re  
A r t h u r  S. B edell 
A . W . W e s t  
L in n  H . E n sl o w

W a rtim e  O p e ra tin g  P ro b lem s in  M u n ic ip a l a n d  A rm y  Sew age  T re a tm e n t P la n ts  
R ole E l ia s se n  
M a r tin  A . M il l in g  
E dward C. Ca rdw ell

B ro a d  C o n se rv a tio n  P ro g ra m — W a r  P ro d u c tio n  B o a rd
H . L loyd N elso n

A w ard  o f A tten d a n ce  C u p  (W o n  by  C e n tra l S ta te s  S. W . A ssn .)

A d jo u rn m e n t

T he L ad ies’ E n te r ta in m e n t P ro g ra m  w as as fo l lo w s :

Ladties’ E n te r ta in m en t  E v e n ts

T h u rsd a y , 1 2 :00 N oon. F e d e ra tio n  L un ch eo n  in  L o u is  X V I  R oom . T he lad ie s  a re  
c o rd ia lly  in v ited  to  a tte n d  th e  lu n ch eo n  a n d  to  h e a r  th e  a d d re ss  o f  th e  sp e a k er, 
E d w a rd  J .  C le a r y ,  M a n a g in g  E d ito r , E ngin eering  New s-R ecord .

T h u rsd ay , 2 :4 5  P .M . E x h ib i t  a t  H a rd in g  M useum . A n  in te re s t in g  e x h ib it o f  ru g s , 
p a in tin g s , a n d  a rm o r  is  on  d isp la y  a t  th e  H a rd in g  M useum , 4853 S o u th  L ake  
P a r k  A venue.

T h u rsd ay , 8 :00 P .M . B rid g e  P a r ty  in  th e  “H o u se  on  th e  R o o f.” T h is  ev en t h as 
been  a r ra n g e d  exclusively  f o r  th e  lad ies.

F r id a y , 7 :45 A .M . B ro a d ca s t. B ro a d c a s t o f  th e  N B C  “ B re a k fa s t  C lu b ”  p ro g ra m  
in  th e  M erch an d ise  M a rt,  a  few  blocks f ro m  th e  ho tel.

F r id a y , 1 2 :3 0  P .M . L u n ch eo n  a n d  S ty le  Show . L u n ch eo n  f o r  th e  lad ie s  in  th e  
W edgew ood  R oom , 7 th  floor, M a rsh a ll F ie ld  a n d  C o m p an y .

F r id a y , 7 :30 P .M . F e d e ra t io n  D in n e r  D an ce  in  G ra n d  B a llro o m . I n fo rm a l  d ress . 
P ro g ra m  inclu d es d in n er, m usic, e n te r ta in m e n t, a n d  d an cin g .
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T he fo llo w in g  Officers o f  th e  F e d e ra tio n  w ere elected  f o r  1944:

A . M. R a w n .........................................  P residen t
A . E . B e r r y .........................................  Vice-President
W . W . D e B e ra r d  .............................  Treasurer
W . H . W i s e l y ....................................  E xecutive  Secre tary  and E d i to r
F . W . M o h lm a n  ...............................  A d v is o ry  E d i to r

The 1944 C onv en tio n  w ill be held  in  P itts b u rg h , P a ., n e x t O ctober. 
C onven tion  C om m ittees f o r  th is  Second C hicago C onven tion  w ere  as fo llow s :

C onvention Comm ittees

Co n v en tio n  M a n a g em en t  Co m m ittee

F . W . M ohlm an, Chairman  
N o rv a l E . A n d e rso n , Vice-Chairman

0 .  T. B irk en ess (L ocal F in a n c e )
F re d e ric k  G. N elson  (H o te l A rra n g em e n ts )
K . V . H ill  (R e g is tra tio n )
H . E . Sch lenz (E n te r ta in m e n t)
A r th u r  T. C la rk  (E x h ib its )
F r a n k  W . L o v e tt (M a n u fa c tu re rs )
L an g d o n  P e a rse  (L ocal H o s t)
M rs. L an g d o n  P e a rse  (L ad ies E n te r ta in m e n t)

P rogram Co m m ittee

( F ed era tio n  P u blica tio n s  Co m m it t e e )

F . W . G ilcreas, Chairman  
F .  W . M ohlm an C a rl E . G reen
R o lf  E lia sse n  F .  M. V eatch
R . S. P h illip s  F . S. F r ie l
E . W . S teel C. C. L arso n

P u b lic ity  and  A tt en d a n c e  Co m m ittee

E d w a rd  J .  C leary , Chairman  
M o rris  M. C ohn W . S. F o s te r
L in n  H . E n slo w  A . P re sc o tt  F o lw ell

R eg istra tio n  Co m m itt ee

K . Y . H ill, Chairman  
E m an u e l H u rw itz  J o h n  R . P a lm e r
W . W . M athew s Jo h n  C. M ackin

F .  W o o d b u ry  Jo n e s  
f o r  th e  Q u a r te r  C e n tu ry  O p e ra to rs ’ Club

L ocal F in a n c e  Co m m itt ee

0 .  T . B irkeness, Chairman  
N orm an  D aw son P a u l  E . L an g d o n

W . H . W isely

H o tel A r r a n g em en ts  Co m m itt ee

F re d  G. N elson, Chairman  
P a u l 0 .  R ich te r  G. J .  R e ttig
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M a n u fa c t u r e r s  C o m m it t e e

F r a n k  W . L o v e tt, Chairman  
M ilto n  S p ieg e l G. C. K a r r

E n t e r t a in m e n t  C o m m it t e e

H . E . Schlenz, Chairman  
C lin to n  In g lee , A d v is o r y  Chairman

L. E . L an g d o n  C. C. A b p la n a lp

L ocal H ost  Co m m it t e e

L an g d o n  P e a rse , Chairman  
W . W . D e B e ra rd  E . J .  K e lly
P a u l  H a n se n  W . H . T rin k a u s
L. R . H o w so n  W . W . M athew s

L a dies E n t e r t a in m e n t  C o m m it t e e

M rs. G eorge J .  S c h ro e p fe r , H o n o ra r y  Chairman  
M rs. L an g d o n  P e a rse , Chairman  

M rs. N . E . A n d e rso n  M rs. F .  W . M ohlm an
M rs. 0 .  T. B irk en ess M rs. F re d e ric k  G. N elson
M rs. K . Y . H il l  M rs. H . E . Sch lenz
M rs. L . E . L an g d o n  M rs. J .  J .  W ir ts
M rs. C. C. L a rso n  M rs. W . H . W ise ly
M rs. F .  W . L o v e tt

M iss Jo se p h in e  M u tte r , H ostess ,  S h e rm a n  H o te l

T he ex h ib its  by  m a n u fa c tu re rs  w ere  re s tr ic te d  by  w a rtim e  s h ip p in g  req u irem en ts , 
b u t n ev erth eless th e re  w ere  34 ex h ib ito rs , o ccu p y in g  47  b o o ths. T he e x h ib its  w ere  in 
s tru c tiv e  a n d  in te re s tin g . M r. A r th u r  T . C la rk  w as in  ch arg e  o f e x h ib its  f o r  th e  W a te r  
an d  Sew age  W o rk s  M a n u fa c tu re rs ’ A ssocia tion .

D r. G eorge S ym ons ed ited  th e  C onvention  D a i ly ,  w hich  in c lu d e d  th e  nam es a n d  a d 
d resses o f  a ll r e g is tra n ts , a s w ell as a  fe w  s id e lig h ts  on  th e  p ro ceed in g s .

T h ere  w ere  tw o len g th y  m ee tin g s o f  th e  B o a rd  o f D ire c to rs , d e a lin g  w ith  business 
a ffa irs  o f  th e  F e d e ra tio n . Tw o o f  th e  C om m ittee  R e p o r ts  a re  p u b lish ed  in  th is  issue, 
a n d  th e  o th e rs  w ill be p u b lish ed  in  th e  J a n u a ry ,  1944, issue.

F .  W . M.

F E D E R A T I O N  O F  S E W A G E  W O R K S  A S S O C I A T I O N S

R E P O R T  OF SP E C IA L  C O M M IT T E E  O N E X P A N S IO N  O F  
S E C R E T A R Y ’S O F F IC E  * 

September, 1943

T he sp ec ia l com m ittee  a p p o in te d  to  co n sid e r th e  a d v is a b ility  o f  e x p an s io n  o f  the  
S e c re ta ry ’s office p re se n ts  th e  fo llo w in g  r e p o r t  a n d  reco m m en d s co p ies o f  i t  be fu rn ish e d  
to  th e  D ire c to rs  o f  th e  F e d e ra t io n  f o r  th e ir  in fo rm a tio n  a n d  s tu d y  p re lim in a ry  to  i ts  final 
d isp o sitio n  a t  th e  A n n u a l M ee tin g  o f  th e  B o a rd  o f  C o n tro l to  be  h e ld  in  C h icago  on 
O c to b er 23, 1943.

I t  w ill be reca lled  th a t  w hen  th e  rev ised  C o n s titu tio n  a n d  B y -L aw s w ere  a d o p te d  in  
p r in c ip le  a t  a  sp ec ia l m ee tin g  o f  th e  B o a rd  in  C h icago  on  O c to b er 5, 1940, a n d  also

* This report has been reviewed and has been unanim ously adopted  by the  Executive Com
m ittee as the  recom m endation of th a t  body. The Executive Committee comprises P resid en t
G. J .  Schroepfer, Chairm an, J .  K . H oskins, A. E . B erry, H . E. Moses and  D. S. McAfee.
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w hen re o rg a n iz a tio n  w as com ple ted  a n d  th e  rev ised  C o n stitu tio n  p u t  in to  effect by  a p 
p ro p r ia te  ac tio n s a t  a  re g u la r  m ee tin g  o f th e  B o a rd  on J a n u a ry  5, 1941, i t  w as n o t p o s
sible to  fo ie c a s t  th e  effect o f th e  au th o rized  in crease  in  m em bersh ip  dues a n d  in  a d v e r
tis in g  ra te s . I n  th e  face  o f  th is  u n c e rta in  financ ia l outlook, the  B o a rd  decided to  p roceed  
cau tio u sly  a n d  to  r e f r a in  f ro m  an y  com m itm ents w hich  w ould  exceed a  v e ry  conservative  
estim ate  o f incom e f o r  th e  y e a r  1941. W . H . W isely  ag reed  to  serve as S e c re ta ry  on a 
p a rt- tim e  basis f o r  th a t  y e a r  a n d  th e  U rb a n a -C h a m p a ig n  S a n ita ry  D is tr ic t k in d ly  allow ed 
us re n t- f re e  use  o f  a  room  in  th e ir  A d m in is tra tio n  B u ild in g , as th e  S e c re ta ry ’s office. 
A ll b u d g e t a llo tm en ts  w ere  fixed on a  m in im um  basis. A t th e  an n u a l m eetings o f  the  
B oard  on  O c tober 11, 1941, a n d  O ctober 24, 1942, decision w as reached  to  con tinue 
o p e ra tio n s  on  th e  sam e m in im um  basis  because o f u n c e rta in tie s  a tte n d a n t  on  w a r  condi
tions.

The w isdom  o f th e  B o a rd  in  a d o p tin g  a n d  co n tin u in g  a  conserva tive  po licy  d u rin g  
the in it ia l  y e a rs  o f o u r  re o rg a n iza tio n  h as been  defin itely  p ro v en . I t  affo rded  o p p o r
tu n ity  f o r  g ra d u a l a d ju s tm e n t to  new  cond itions an d  f o r  e stab lishm en t o f finances on  a  
sound basis w hich  w ould  have  been p ossib le  in  no  o th e r w ay. D evelopm ent o f th e  F e d 
e ra tio n  d u rin g  th is  t ry in g  p e rio d  h as been g re a te r  th a n  w as a n tic ip a te d  by anyone and  
it has everyw here  been acco rded  a  w arm  a n d  co rd ia l recep tio n  by o p e ra to rs , eng ineers, 
research  w orkers, eq u ip m en t m a n u fa c tu re rs  a n d  o th ers  o f  th e  sew age tre a tm e n t f ra te rn ity .

O u r v igo rous g ro w th  an d  p re se n t h ea lth y  co nd ition  a re  evidenced by th e  fo llow ing  
resum e o f o u r f in an c es :

S u rp lu s  an d  N e t W o rth , D ecem ber 31, 1940— $ 3,075.75
S u rp lu s  a n d  N e t W o rth , D ecem ber 31, 1941—  7,098.54
S u rp lu s  an d  N e t W o rth , D ecem ber 31, 1942—  13,489.73

The financial re p o r ts  o f  th e  S e c re ta ry  a n d  T re a su re r  f o r  J u n e  30, 1943, show Cash
on H a n d  an d  F e d e ra l B o n d s to  a  to ta l  o f  $23,109.51 w ith  A ccoun ts R eceivable a t  
$1,118.01 and  B ills  P a y a b le  a t  $1,751.10, m ak in g  o u r cash resources as o f th a t  d a te  the  
sa tis fy in g  sum  o f $22,476.42. T here  is  reaso n  to  believe th a t  th e  n ex t a n n u a l au d it w ill 
show N et W o rth  in  th e  ne ighborhood  o f $20,000 as o f D ecem ber 31, 1943, a n  increase  o f  
n early  $17,000 in  th re e  m ost t ry in g  an d  u n p re d ic ta b le  years .

T his C om m ittee is firm ly  o f th e  o p in io n  th a t  th e  F e d e ra tio n  has fu lly  d em o nstra ted  
its  ab ility  to  serve a ll w o rk e rs  in  th e  b ro a d  fields o f  sew age and  in d u s tr ia l w astes t r e a t 
m ent and  th a t need f o r  its  serv ices w ill m u ltip ly  d u rin g  the  rem a in in g  p e rio d  o f th e  w ar 
and th ro u g h o u t th e  p o s tw a r  e ra .

F u rth e rm o re , a f te r  c a re fu l co n sid era tio n , th e  C om m ittee is  u n an im ous in  belief th a t  
mere co n tin u a tio n  o f ac tiv ities  a t  th e  p re se n t re s tr ic te d  level in  the  face  o f th is  in c reas
ing need an d  o p p o r tu n ity  w ill n o t on ly  im pede  fu tu re  g ro w th , b u t v e ry  p ro b ab ly  will 
seriously un d erm in e  o u r p re se n t w ell-estab lished  p osition .

A d d itio n a l to  th e  fo reg o in g  re la tiv e  to  fu tu re  possib ilities , th e re  a re  com pelling  
reasons f o r  im m ediate co n sid era tio n  o f o u r  p re se n t re s tr ic tiv e  o p e ra tin g  p rocedure .

(1 ) S ec re ta ry  W isely  advises th a t  dem an d s on  h is s tre n g th  have been  so g re a t  since 
J a n u a ry , 1940, th a t  he  c an n o t co n tin u e  to  serve bo th  th e  U rb an a-C h am p aig n  
S a n ita ry  D is tr ic t  an d  th e  F e d e ra tio n  a f te r  th e  close o f th is  c u rre n t y ear.

(2 ) D r. M ohlm an is o f  th e  o p in io n  th a t  a t  e x p ira tio n  o f h is p re se n t te rm  as E d ito r  
on  D ecem ber 31 h e  should  be  re liev ed  o f th e  onerous b u rd en  o f de ta iled  w ork  
in  connection  w ith  p u b lic a tio n  o f th e  J o u r n a l  w hich  he  h as b o rne  so cheerfu lly  
and  cap ab ly  f o r  15 years .

(3 ) I t  is  u n c e rta in  w h e th er C hem ical F o u n d a tio n  w ill serve as A d v e rtis in g  M an
ag er beyond th e  end  o f  th is  y ea r. T h e ir  consen t to  h an d le  th e  w o rk  d u rin g  
th e  p a s t tw o y e a rs  h as been  la rg e ly  in  re co g n itio n  o f th e  g re a t  in te re s t in  the  
F e d e ra tio n  m an ifes ted  th ro u g h o u t a  decade o r  lo n g er by  th e ir  fo rm e r P re s id e n t, 
M r. F ra n c is  P . G a rv an  a n d  fo rm e r  B u sin ess M an ag er, M r. W illiam  W . Buffum .

I n  sho rt, i t  is m an d a to ry  th a t  th e  B o a rd  o f C o n tro l tak e  defin ite  ac tion  a t  th e  Oc
tober M eeting to  p rov ide  a  S e c re ta ry , E d ito r  a n d  an  A d v e rtis in g  M an ag er to  commence 
w ork on J a n u a ry  1 , 1944.
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Conclusion
I t  is  th e  C om m ittee’s o p in io n  th a t  th e  soun d est, s a fe s t  a n d  m ost lo g ica l so lu tio n  o f 

th is  p ro b lem  is th e  one w hich  is  u n d e r  c o n s id e ra tio n ; nam ely , th e  e s tab lish m en t o f th e  
S e c re ta ry ’s office on a  fu lltim e  basis w ith  a  s ta ff a d eq u a te  to  co n tin u e  a ll p re se n t ac 
tiv itie s  o f  th e  office, ta k e  ov er th e  ro u tin e  e d ito r ia l  w o rk  a n d  a d v e rtis in g  f o r  S ew age  
W orks  J ourn a l , a n d  ta k e  a  le a d in g  p a r t  in  e ffo rts  to  in c re ase  m em b ersh ip , develop  
closer c o n ta c t w ith  M em ber A sso c ia tio n s , p a r t ic ip a te  in  p o s tw a r  p la n n in g  a c tiv itie s  a u 
th o rized  by  th e  B o a rd , a n d  in  n u m ero u s o th e r  m a tte rs  w hich  w ill u n d o u b ted ly  a rise.

R ecom m endation
To effect th is  ex p an s io n , C om m ittee  re c o m m e n d s :

(1 ) T he p ro c u re m e n t a n d  eq u ip m e n t o f a  su itab le  office in  th e  U rb a n a -C h a m p a ig n  
a rea .

(2 )  T he a p p o in tm e n t o f W . H . W ise ly  as fu llt im e  S e c re ta ry , E d ito r  a n d  A d v e rtis in g
M a n a g er a t  a  s a la ry  o f  $6,500 a  y ea r.

(3 )  T he re te n tio n  o f D r. F .  W . M o h lm an  as A d v iso ry  E d ito r  f o r  g e n e ra l su p e rv isio n
o f e d ito r ia l m a tte r  in  S ew age  W o rks  J o urn a l  a n d  as E d ito r ia l  A d v iso r to  the  
P u b lica tio n s  an d  Sew age W o rk s  P ra c tic e  C om m ittees, w ith o u t sa la ry , as re 
qu ested  b y  him .

(4 )  In c re a se  th e  office s ta ff b y  n o t m ore  th a n  tw o  a d d itio n a l em ployees.

S ince  tw o  o f th e  m em bers o f  th e  sp ec ia l com m ittee  a re  a lso m em bers o f  th e  F in a n c ia l  
A d v iso ry  C om m ittee  a n d  since th e  th ird  m em ber o f  th e  sp ec ia l com m ittee  is  a  m em ber 
o f  la s t  y e a r’s F in a n c ia l  A d v iso ry  C om m ittee , we re sp e c tfu lly  su b m it th e  fo llo w in g  te n ta 
tiv e  B u d g e t o f  R e ce ip ts  a n d  E x p e n d itu re s  f o r  1944 f o r  y o u r  c o n s id e ra tio n :

eip ts
D ues (a ll  c lasses) ................................................................................  $  9,000.00
N on-m em ber S u b sc r ip tio n s  .............................................................  1,500.00
A d v e rtis in g  R ece ip ts  (N e t)  ........................................................  12,000.00
N e t S a le  M isc. P u b lic ...................................................  300.00
M iscellaneous .........................................................................................  250.00
M a n u fa c tu re rs    5 ,000.00 $28,050.00

E xpenses
Journal  P r in t in g  a n d  M ailin g s .................................................... $12,000.00
E d ito r ia l  E x p e n se  ..............................................................................  900.00
E xec . S e c re ta ry  S a la ry  ........................................................................  6,500.00
Office S a la rie s  ............................................................................................ 4 ,500.00
R e n t ...........................................................................................................  900.00
G en era l Office E x p e n se  ....................................................................  900.00
S e c re ta ry ’s T rav e lin g  E x p e n se  .................................................... 700.00
Officers’ T rav e lin g  E x p e n se  ........................................................... 400.00
C om m ittee  E x p en ses  .........................................................................  400.00
C o n t in g e n c ie s ...........................................................................  850.00 $28,050.00

T hough  th e  re ce ip ts  co n te m p la te  in c reased  re c e ip ts  f ro m  dues a n d  f ro m  ad v ertis in g ,
we believe th a t  w ith  th e  e ffo rts o f  a  fu llt im e  S e c re ta ry , th e  e s tim a te s  on  th ese  item s are
reaso n ab le . I t  should  be n o ted  th a t  we hav e  n o t b u d g e ted  a n y  ex p en se  to  th e  A sso c ia tio n
f o r  th e  A n n u a l C o n fe ren ce  because  o u r ex p erien ce  in  th e  la s t  tw o  A n n u a l C o n fe ren ces has 
show n th em  to  be  se lf-su p p o rtin g .

T h is te n ta tiv e  b u d g e t w ould  m ak e  i t  a p p e a r  th a t  th e  A sso c ia tio n  cou ld  c a r ry  its e lf
fo r  th e  y e a r  1944 w ith o u t d e p le tio n  o f su rp lu s , save to  th e  e x te n t n ecessa ry  to  p u rc h ase
office e q u ip m en t— a n o n -re c u rr in g  ex p en se  w hich  shou ld  be less th a n  $ 1 ,000.

R e sp e c tfu lly  su b m itted ,
C h a r l e s  A . E m er so n  
A r t h u r  S. B ed ell  
W il l ia m  J .  O rchard
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(A s am ended  by  G en era l P o licy  C om m ittee, O ctober 23, 1943)

L. W . V a n  K le e c k ,  Chairman  
A . F .  D a p p e r t  
M. W . T a t l o c k  
P . J .  K l e i s e r

Notice!

This im p o r ta n t  rep o r t  was presen ted  to the B oard  o f  Control in session at Chicago 
and re ferred  to the General P o licy  Committee  f o r  review and report  haclc to the Board.  
The General P o licy  Committee  recommended favorable  consideration o f  the report  as p u b 
lished herewith. In  order to g ive  every  sewage w orks opera tor  an o p p o r tu n i ty  to present  
his v iew in the m atte r  before final action is taken, the B oard  o f  Control directed that the 
report  be published in  the Journal,  and that the P ro g ra m  Committee prov ide  fo r  an open  
forum on the subjec t  a t  the time o f  the next  annual meeting.

I t  is fu r th er  recommended that  time fo r  discussion o f  the report  be included in the 
programs o f  M em ber Associa t ion meetings to be held p r io r  to October 1, 1944. In  the 
meantime, any  mem ber is welcome to submit comments to the Executive  Secretary,  who 
will fo rw ard  them to the Committee.

I ntroduction

D u rin g  th e  p a s t  y e a r  th is  C om m ittee has ca re fu lly  review ed th e  ex is tin g  ru les and  
regu la tions g o v e rn in g  th e  certification , a p p ro v a l an d  licensing  o f sew age p la n t  o p e ra to rs  
in the U n ited  S ta te s  w here  e ith e r a  v o lu n ta ry  o r com pulso ry  p la n  is now in  effect. The 
Com m ittee is ind eb ted  to  those assoc iations in  th is  F e d e ra tio n  and  to  the  S ta te  D e p a r t
m ents o f H e a lth  h av in g  certifica tio n  p la n s  f o r  th e ir  aid . The C om m ittee w ishes to  th an k  
in p a r tic u la r  th e  C a lifo rn ia  Sew age W o rk s  A ssocia tion , th e  S o u th  D ak o ta  S ta te  B o ard  o f 
H ealth , the  Ohio S ta te  D e p a rtm en t o f  H e a lth , th e  New Y o rk  S ta te  D e p a rtm en t o f H ealth , 
and  the C onnecticu t S ta te  D e p a rtm e n t o f H e a lth  f o r  th e ir  help . The p lan s  in  use by 
these o rg an iza tio n s have been d ra w n  free ly  u p o n  by  the  C om m ittee in  fo rm u la tin g  a 
recom m ended p lan  f o r  n a tio n a l ad o p tio n .

Relation o f  Com petent Operation  to P o s t  W a r  P lanning P ro g ra m .— I t  is genera lly  
agreed th a t  the  p o st w a r  e ra  w ill see an  e x p an d ed  p ro g ram  o f all p ub lic  w orks p ro jec ts , 
one o f the m ost im p o r ta n t  o f  w hich  w ill be th e  con stru c tio n  o f new sewage trea tm e n t 
p lan ts  and  the m o d ern iza tio n  and  en la rg em en t o f  m an y  ex is tin g  p lan ts . L arg e  ex p en d i
tu res fo r  these p la n ts  w ill be u t te r ly  w asted  fu n d s  un less the  p la n ts  a re  com peten tly  
operated . The C om m ittee th e re fo re  feels th a t  th e  se ttin g  u p  o f definite qualifica tions fo r  
p lan t o p e ra to rs  is an  im p o r ta n t p a r t  o f th e  p o s t-w a r  sa n ita tio n  p ro g ram  w ithou t which 
the en tire  m ovem ent m ay  be serio u sly  h an d icap p ed .

C o m m itt ee  S tandards

I f  the s ta n d a rd s  as se t u p  in  th is  r e p o r t  seem  a rb itra ry , the  Com m ittee w ishes to  
po in t ou t th a t a n y th in g  sh o rt o f  a  specific set o f s ta n d a rd s  ten d s to  le t the  b a rs  down 
with re su ltin g  c ircu m v en tin g  an d  w a iv in g  o f th e  ru les . The m em bers o f the  Com m ittee, 
th rough  close p e rso n a l co n tacts w ith  p la n t  o p e ra tin g  p ersonnel, feel th a t  th e  s ta n d a rd s  
as herew ith  suggested  are  reaso n ab le  an d  ju s t  to  the  o p e ra to r  and  local com m unity, and 
will m eet the  desires w ith  m odifications o f  th e  s ta te  su p e rv is in g  agency.

M ajor  Subjec ts  in this R e p o r t .— The specific item s covered in  th is  r e p o r t  a re :

1. G eneral policies on certificatio n  recom m ended  by th is  Com m ittee.
2. A dv an tag es o f  certification .
3. G rades f o r  o p e ra to rs .
4. Q ualifications f o r  o p e ra to rs .

R E P O R T  O F  1943 C O M M I T T E E  O N  Q U A L I F I C A T I O N S  O F  S E W A G E
T R E A T M E N T  P L A N T  O P E R A T O R S
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5. M eans f o r  p ro v id in g  sp ec ia l t r a in in g  o f o p e ra to rs .
6. E x a m in a tio n s  f o r  o p e ra to rs .
7. S u g g estio n s  f o r  a  “ M odel L aw ” f o r  s ta te  agencies ch arg e d  w ith  en fo rc in g  o p e ra 

to rs ’ q u a lifica tions.
8. A  su g g ested  “A p p lic a tio n  B la n k ” f o r  o p e ra to rs ’ certification .
9. A  su g g ested  “ C ertifica te  o f Q u a lifica tio n ” f o r  o p e ra to rs .

10. T he fu tu r e  w o rk  o f th is  C om m ittee .

S e c t io n  I

G e n e r a l  P o lic ies  on  C er t ific a t io n  R eco m m end ed  by  T h is  C o m m itt ee

1. P a ss in g  on  th e  qu a lifica tio n s o f sew age tre a tm e n t p la n t  o p e ra to rs  shou ld  be vested  
p r im a r i ly  in  th e  S ta te  A g en cy  h a v in g  su p e rv is io n  o f  p la n t  o p e ra tio n . T he p e rso n n e l o f  
th e  su p e rv is in g  ag en cy  m ig h t w ell be a u g m en ted  b y  a  le a d in g  e d u c a to r  in  S a n ita ry  o r  
C ivil E n g in e e r in g  w ith in  th e  s ta te  a n d  b y  a  reco g n ized  le a d e r  in  sew age tre a tm e n t o p e ra 
tio n  in  th e  s ta te , p re fe ra b ly  a  s u p e r in te n d e n t  o f  a  la rg e  p la n t  chosen by  m a jo r i ty  vote 
o f  th e  e x is tin g  o p e ra to rs  in  th e  s ta te .

2. S ta te  re g u la tio n s  on  qu a lifica tio n s o f  p la n t  o p e ra to rs  sho u ld  be co m p u lso ry ; n o t 
v o lu n ta ry .

3. O p e ra to rs  should  be c e r tif ie d ; n o t licensed . C e rtifica tio n  sh o u ld  co n tin u e  in  effect 
as lo n g  as th e  p e rso n  certified  is  re n d e r in g  sa t is fa c to ry  serv ice  as a n  o p e ra to r  o r  as long  
as th e  c e r tify in g  ag en cy  is sa tisfied  th a t  such p e rso n  is  e n tit le d  to  such  ce rtifica tio n ; 
c ertifica tio n , how ever, shou ld  be issued  su b je c t to  c an ce lla tio n  b y  th e  c e r t ify in g  agency  
f o r  ju s t  cause  a f te r  a  h e a rin g .

4. A ll ch ief o p e ra to rs  a n d  chem ists, as w ell as su p e r in te n d e n ts , shou ld  be  su b je c t to  
a p p ro v a l  o f  q u a lifica tio n s as se t fo r th  in  S ec tio n  I I I .

5. T he b e s t c lassifica tion  f o r  o p e ra to rs  re q u ire s  a t  le a s t  th re e  g ra d e s  o r  classes w ith  
la b o ra to ry  tech n ic ian s  m ak in g  u p  a  fo u r th .

6. W h e re  sh o r t school o r  u n iv e rs ity  tr a in in g  courses a re  n o t av a ilab le  to  u n q u alified  
o p e ra to rs , p ro v is io n  should  be  m ade  f o r  te m p o ra ry  w a iv in g  o f  th e  “ S p e c ia l T ra in in g ” 
re q u ire m e n ts  o f  th e  recom m ended  re g u la tio n s . F o llo w in g  hom e s tu d y  o r  o th e r  spec ia l 
t r a in in g  a rra n g e m e n ts , such  o p e ra to rs  shou ld  be su b je c t to  a w r i t te n  o r  o ra l  ex am in atio n  
o r  bo th , to  be  h e ld  a t  le a s t y e a rly .

7. B ecause o f  th e  im p o rta n ce  o f th is  su b jec t, th e  C om m ittee  re sp e c tfu lly  su g g ests 
th a t  a n  o p en  fo ru m  be co n ducted  b y  th e  F e d e ra t io n  a t  i ts  n e x t a n n u a l m ee tin g  to  d iscuss 
th e  reco m m en d a tio n s co n ta in ed  h e rein .

S ec t io n  I I  

A dvantages of  Ce r t ific a t io n

C ertifica tio n  o f o p e ra to rs  is a d v an tag e o u s  f o r  th e  p u b lic , f o r  loca l officials, th e  s ta te  
su p e rv is in g  agency , a n d  th e  o p e ra to r .

T he p u b lic  shou ld  a n d  u su a lly  w ill s u p p o r t  a  so u n d  c e rtif ic a tio n  p la n  f o r  o p e ra to rs  
as a  good  b u siness p ro p o s itio n  to  p ro te c t  th e  co m m u n ity ’s in v es tm e n t a n d  secu re  th e  b est 
o p e ra t in g  re su lts  possib le  f ro m  th e  p la n t .

L oca l officials should  s u p p o r t  c ertifica tio n  by  th e  S ta te  since  th e  s ta n d a rd s  se t u p  
a re  a  d esirab le  g u id e  to  th e  a p p o in tin g  a u th o ritie s . P o litic a l  p re s su re  f o r  tu rn -o v e rs  in  
o p e ra t in g  p e rso n n e l w ith  ch an g es in  p a r tie s  can  be  c ircu m v en ted  becau se  o f  s ta te  r e 
q u irem en ts . T h is m ean s th a t  t r a in e d  m en  re m a in  a t  th e  p la n t ,  r e su ltin g  in  b e tte r  o p e ra 
tio n  a t  low er cost to  th e  m u n ic ip a lity . L oca l officials can  likew ise  a n tic ip a te  a  h ig h e r 
class o f  m en to  be a tt ra c te d  to  e n te r  a n d  re m a in  in  th e  field.

F ro m  th e  S ta te  s ta n d p o in t, certifica tio n  o f o p e ra to rs  m ean s im p ro v e m en t in  o p e ra 
tio n  as well as b e tte r  p u b lic  h e a lth  p ro tec tio n , a n d  fa c i l i ta te s  s ta te  c o n tro l o f  t r e a tm e n t  
p la n ts . S ta te  su p e rv is io n  o f o p e ra t io n  is  a lso  sim plified  since  q u a lified  o p e ra to rs  once 
tra in e d  a re  g e n e ra lly  k e p t  on  b y  m u n ic ip a litie s  a n d  th e re  is  th e re fo re  m u ch  tim e  saved  
in  tr a in in g  new  ones a n d  s tra ig h te n in g  o u t p la n ts  u p s e t  b y  p e rso n n e l changes.
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The o p e ra to r  h a s m uch  to  g a in  u n d e r  certification . T his C om m ittee fa v o rs  certifica
tion  by  th e  S ta te  A gency  (u su a lly  th e  S ta te  D e p a rtm en t o f  H e a lth )  over L icensing  o r  
Civil Service.

C ivil S erv ice  m ay  a ssu re  o p e ra to rs  o f  te n u re  o f  office, f req u e n tly  p a ra m o u n t in  the  
o p e ra to r ’s m ind , b u t som e o p e ra to rs  so a p p o in te d  m ay  n o t be on th e ir  toes an d  some be
come ac tu a lly  lazy . W h ile  C ivil S erv ice  m ay  be d esirab le  an d  is a  s tep  in  th e  r ig h t  d i
rection , th e  q u a lifica tions f o r  o p e ra to rs  by  th e  local C ivil Service B o ard  should  be se t u p  
in  close co -o p era tio n  w ith  th e  S ta te  S u p e rv is in g  A gency, o r  th e  req u irem en ts  f o r  p o sitions 
a t  sew age tre a tm e n t p la n ts  a re  m ore  th a n  like ly  to  be p o o rly  fram ed .

W h ere  an  effective an d  w ell-m anaged  system  o f C ivil Service is  in  o p e ra tio n  o r  can 
be in s titu ted , th e  C om m ittee recognizes the  va lue  an d  a d v an tag es  o f the  sam e an d  would 
not d iscourage  re g u la tio n  o f o p e ra to r  qua lifica tions th ro u g h  Civil Service p rocedures. 
H ow ever, i f  such C ivil Serv ice  system  is well m anaged  an d  effective, i t  w ill p rov ide  
p ro p e r  co -o rd in a tio n  betw een C ivil S erv ice  and  the  agency a d m in is te rin g  the  certification  
system  as recom m ended  he re in  to  th e  end  th a t  o p e ra to r  qualifications estab lished  th ro u g h  
Civil Serv ice  w ill be th e  sam e o r equal to  those recom m ended in  th is  re p o rt .  Such co
o rd in a tio n  exists, f o r  exam ple, in  N ew  Y o rk  S ta te  betw een th e  S ta te  C ivil Service Com 
m ission an d  th e  S ta te  D e p a rtm e n t o f  H e a lth . U n d e r ex is tin g  law s th e  S ta te  Civil 
Service C om m ission ad m in is te rs  Civil S erv ice  in  m ost o f  th e  m u n ic ip a lities  o f  th e  S ta te  
and  th e  S ta te  H e a lth  D e p a rtm e n t h as received excellen t co -o p era tio n  in  h av in g  the  re 
q u irem en ts  o f th e  S ta te  S a n i ta ry  C ode r e la tin g  to  o p e ra to rs  in c o rp o ra te d  in  th e  r e 
qu irem ents f o r  o p e ra to r  p o sitio n s as estab lished  u n d e r  Civil Serv ice  p rocedures. Civil 
Service, i f  h o n estly  a n d  in te llig e n tly  ad m in iste red  by  the  en couragem en t g iven  to  the 
establishm ent o f  d ecen t sa la ry  scales an d  re tirem e n t a rran g em en ts , offers some a d 
van tages which a  sim ple  certification  system  does n o t offer. C ivil Service should  not, 
however, be re g a rd e d  as a  su b s titu te  fo r  b u t ra th e r  as an  a d ju n c t to  a certification  
system.

The d is tin c tio n  betw een certifica tion  an d  licensing  m ay  seem like a  fine one, y e t is 
none the  less im p o rta n t.  L icensing  in  th e  tru e  sense req u ire s  an  official lis tin g  o f avail
able pe rso n n el fro m  w hich com m unities w ith in  a S ta te  m ust p ick  a  cand idate . The cer
tification m ethod  involves a p p ro v a l o f  local m en and  p e rm its  hom e ru le . C harles C. 
A g ar 1 in  a  p a p e r  e n title d  “ L icensing  o f Sew age P la n t  O p e ra to rs” befo re  th is  F e d e ra tio n  
on O ctober 4, 1940, s ta te d  in  th is  c o n n ec tio n :

“E ven  though  so-called p o litica l ex p end ieney  m ay  e n te r  in to  the  ap p o in tm en t o f 
sewage p la n t  o p e ra to rs , the  S ta te  should  n o t use  th is  as a p r in c ip a l a rg u m en t f o r  com 
p u lso ry  licensing  an d  co n tro l o f  th e  h ir in g  a n d  firin g  o f m u n ic ip a l em ployees. C en
tra liza tio n  o f a u th o rity  is, o f  course, a  t re n d  o f th e  tim es, b u t th is  w rite r  feels th a t  the 
p rincip le  o f hom e ru le  w ith  on ly  sufficient r e s t ra in t  o r  g u idance  by  th e  S ta te  to  assure  
a  reasonable m easure  o r  s ta n d a rd  f o r  an  a p p o in tm en t is fo r  the  best in te res ts  o f  the 
m un ic ipality  and  th e  S ta te .

“A  p la n t, in  o rd e r to  o p e ra te  effectively, m ust n o t only  have a  com peten t o p e ra to r, 
but also m ust be su p p lied  w ith  th e  w herew itha l to  accom plish sa tis fac to ry  resu lts . 
This m eans th a t  a n  o p e ra to r  m u st be ab le  to  w ork  w ith  and  secure fro m  the m un ic ipal 
a u tho ritie s w h a t is needed. H is  re la tio n s , th e re fo re , in  o rd e r to  be successfu l m u st be 
in harm ony  w ith  th e  local a d m in is tra tio n . I t  is conceivable, th ere fo re , th a t  w ith  the  
o p e ra to r responsib le  p r im a r ily  to  th e  S ta te  u n d e r  a  s ta tu to ry  license p lan , re la tio n s  be
tween the  o p e ra to r  an d  th e  m u n ic ip a lity  m ig h t a t  tim es becom e s tra in ed , re su ltin g  in 
defea t o f the  p r in c ip a l o b jec t o f  th e  lic en s in g ; nam ely  b e tte rm e n t o f p la n t  o p e ra tio n .”

W a rre n  J .  S co tt in  d iscussing  a  p a p e r  on  “ A d m in is tra tio n  o f New Y o rk  S ta te  R e 
qu irem ents R ela tive  to  Q ualifica tions o f  Sew age T rea tm en t P la n t  O p e ra to rs” by A. F . 
D a p p e r t2 has sa id  a lo n g  th e  sam e lin e s :

1 “ Licensing of Sewage P la n t O p erato rs,’ ’ Charles C. A gar, Sew age W o rk s J o u r n a l ,  
Vol. 13, No. 1, pp. 89.

2 “  Adm inistration of New York S ta te  R equirem ent Relative to  Qualifications of Sewage 
Treatm ent P lan t O perato rs,’ ’ A. F . D appert, Sew age W o rk s  J o u r n a l ,  Vol. 10, No. 6, pp. 988.
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“ N e ith e r  th e  N ew  Y o rk  law  n o r  th e  C o n n ecticu t law  defin itely  g u a ra n te e s  te n u re  o f  
office f o r  sew age p la n t  o p e ra to rs . H o w ev er, as a lre a d y  m en tioned , th e  f a c t  th a t  r e 
p lacem en ts  m u st be m ade  f ro m  th e  ra n k s  o f qualified  m en  ten d s  to  p ro m o te  a  deg ree  o f 
C iv il Serv ice . T he f a c t  m u st n o t be lo s t s ig h t o f, th a t  w hile  th e  S ta te  h a s  a  v e ry  definite  
in te re s t  in  see in g  th a t  p la n t  o p e ra t in g  re su lts  a re  sa tis fa c to ry , th e  p la n t  is  m u n ic ip a lly  
ow ned a n d  i t  is  ab so lu te ly  n ecessa ry  th a t  th e re  be c o -o p era tio n  be tw een  th e  sew age p la n t  
o p e ra to r  a n d  th e  m u n ic ip a l g o v e rn m en t. T he m o st qua lified  o p e ra to r  in  th e  w orld  
c a n n o t do a  firs t-c lass  jo b  in  th e  fa ce  o f c o n s ta n t lack  o f  c o -o p era tio n  by  th e  m u n ic ip a l 
finance b o d y  a n d  o th e r  m u n ic ip a l agencies.”

U n d e r  certifica tio n  o p e ra to rs  receive a  p ro fe s s io n a l ra tin g , a n d  im p ro v em en t in  
s ta tu s , re su ltin g  in ev itab ly  in  b e tte r  sa la rie s . P la n t  o p e ra tio n  is ta k e n  o u t o f  th e  ca te 
g o ry  o f  p o litic a l a p p o in tm e n ts  an d  te n u re  o f  office by  th e  live-w ire  o p e ra to r  is g en era lly  
assu red .

S e c t io n  I I I  

Grades for  O perators

T h ree  g ra d e s  f o r  su p e r in te n d e n ts  b ased  on th e  size a n d  ty p e  o f sew age tre a tm e n t 
p la n t  to  be o p e ra te d  a re  recom m ended  fo llo w in g  th e  N ew  Y o rk  S ta te  p a t te rn ,  w ith  cer
ta in  m odifications as fo llo w s:

Grade I  O pera tors

1. O p e ra tin g  p la n ts  se rv in g  m o re  th a n  40,000 p o p u la tio n .
2. O p e ra tin g  p la n ts  se rv in g  20,000 to  40,000 p o p u la tio n , em p lo y in g  a c tiv a ted  sludge, 

se p a ra te  s ludge  d ig es tio n  w ith  g a s  collection , b io lo g ical o x id a tio n , chem ical p re 
c ip ita tio n  o r  m ech an ica l d e -w a te rin g  a n d  in c in e ra tio n  o f sludge, o r  o th e r  h igh ly  
m echan ized  o r  sp ec ia lized  m eth o d s o f  sew age tre a tm e n t.

Grade I I  O pera tors

1. O p e ra tin g  p la n ts  se rv in g  20,000 to  40,000 p o p u la tio n , n o t  d e s ig n a ted  as G rad e  I.
2. O p e ra tin g  p la n ts  se rv in g  10,000 to  20,000 e m p lo y in g  se c o n d a ry  t re a tm e n t o th e r 

th a n  sa n d  filte rs, s e p a ra te  s ludge  d ig es tio n  w ith  g a s  co llection  a n d  b u rn in g , chem 
ica l p re c ip ita tio n , m ech an ica l d e -w a te rin g  o r  in c in e ra tio n  o f  sludge .

3. O p e ra tin g  p la n ts  se rv in g  less th a n  10,000, em p lo y in g  th e  a c tiv a te d  s lu d g e  process, 
chem ical p re c ip ita tio n , se p a ra te  slu d g e  d ig es tio n  w ith  g a s  co llection , o r  m echan ical 
d e -w a te rin g  w ith  in c in e ra tio n  o f  sludge.

Grade I I I  O pera tors

1. O p e ra t in g  p la n ts  se rv in g  less th a n  20,000, n o t d e s ig n a ted  a s  G ra d e  I I .
C h ief o p e ra to rs  in  re sp o n sib le  ch arg e  o f  schedu led  sh if ts  a t  a ll p la n ts  h a v in g  24 

h o u r  o p e ra t in g  su p e rv is io n  o r  a t  p la n ts  se rv ed  b y  m o re  th a n  40,000 p o p u la t io n  should  
possess qu a lifica tio n s f o r  th e  g ra d e  below  th a t  o f  th e  su p e r in te n d e n t  u n d e r  w hom  th ey  
serve.

C h ief chem ists a t  p la n ts  se rv ed  by  m o re  th a n  40,000 p o p u la t io n  sh o u ld  be a p p ro v e d  
as such. A p p lic a n ts  f o r  such  a  p o s itio n  sh o u ld  p ossess a  college d eg ree  in  e n g in eerin g  
o r  ch em istry  w hich  h a s  in c lu d ed  acc ep ta b le  co u rses in  s a n i ta ry  science.

S ec t io n  I V  

Qu a l ific a t io n s  fo r  Opera to rs

I n  a d d itio n  to  th e  re q u ire m e n ts  below  f o r  th e  specific  g ra d es , a ll o p e ra to rs  o f  sew age 
t re a tm e n t  p la n ts  sh o u ld  possess a  sufficient d eg ree  o f  a p p lic a tio n , in it ia t iv e  a n d  ju d g 
m en t so as to  en ab le  them  in  p ra c tic e  to  secu re  sa t is fa c to ry  p la n t  o p e ra t in g  re su lts .
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O p e ra to rs  shou ld  be sufficiently  fa m il ia r  w ith  th e  end  to  be accom plished in  p la n t  p ro c 
esses so as to  recogn ize  fa u l ty  o p e ra tin g  cond itions an d  w here  such conditions exist, to  
overcom e them  i f  p ra c tic a b le . A b ility  an d  experience  in  h an d lin g  m en is f re q u e n tly  as 
im p o rta n t as sp ec ia lized  know ledge, an d  f o r  th is  reaso n , an  o p e ra to r ’s experience  qualifica
tions should  be g iv en  c a re fu l rev iew  a n d  heav y  w eight.

Grade I

General:  A ll a p p lic a n ts  sha ll be in  good physica l condition , re ad  an d  w rite  th e  E n g 
lish lan g u ag e, su b m it sa tis fa c to ry  evidence o f a t  least tw o y ears  o f  accep tab le  adm in is
tra tiv e  ex p erien ce  in  an  in d u s tr ia l  field and  p ass  a  w ritte n  ex am ination  to  be given 
w ith in  one y e a r  o f p ro v is io n a l a p p ro v a l by  th e  S ta te  S u p e rv isin g  A gency, and,

1. Possess a college degree  in  sa n ita ry , chem ical, civil o r  m echanical en g in eerin g ; o r
2. P ossess a  college d eg ree  in  en g in eerin g  o r  chem istry  whic-h h as included  accep tab le  

courses in  s a n ita ry  sc ience; o r
3. Be a  h ig h  school g ra d u a te  p ossessing  sp ec ia l m echanical experience, w ith  a  m in i

m um  o f five y e a rs  resp o n sib le  a d m in is tra tiv e  ex p erien ce  in  sew age tre a tm e n t o r 
in  a n  accep tab le  in d u s tr ia l  field, a n d  who com pletes w ith in  one y e a r  a  specia l 
course o f t r a in in g  (sh o rt  school o r  u n iv e rs ity  ex tension  course) o r  o th e r home 
tra in in g  course.

Grade I I

General:  A ll a p p lic a n ts  sha ll be in  good physica l condition , re ad  an d  w rite  the  E n g 
lish lan g u ag e, su b m it sa tis fa c to ry  evidence o f a t  lea s t one y e a r o f accep tab le  adm in is
tra tiv e  experience  in  sew age tre a tm e n t o r  an  in d u s tr ia l field, p a ss  a  w ritte n  o r o ra l ex
am ination  to  be g iven  w ith in  one y e a r  o f  p ro v isio n al a p p ro v a l by the  S ta te  S u p erv isin g  
Agency, and,

1. B e a  h igh  sehool g ra d u a te  possessing  accep tab le  m echanical o r  chem ical ex p eri
ence, an d  com plete  w ith in  one y e a r  a  sp ec ia l course  o f  t ra in in g  (see G rade  I ,
( 3 ) )  ap p ro v ed  by  th e  S ta te  S u p e rv is in g  A gency.

Grade 111

General:  A ll a p p lic a n ts  sha ll be in  good p h y sica l condition , re ad  and  w rite  th e  E n g 
lish language, p a ss  an  o ra l ex am in a tio n  g iv en  by  th e  S ta te  S u p e rv is in g  A gency, and,

1. Be a  g ra m m a r school g ra d u a te  an d  possess accep tab le  experience f o r  th e  w ork  
requ ired .

I n  the  case o f a ll g rad es, th e  rev iew in g  a u th o rity  m ay  in  specific cases accep t th e  
qualifications o f a n  a p p lic a n t w ith o u t ex am in atio n  w hen it  is satisfied th a t  such exam ina
tion  is unnecessary .

S ectio n  V

M ea n s  for P roviding  S pec ia l  T ra in in g  of  Operators

The req u irem en t o f  sp ec ia l t r a in in g  f o r  G rades I  an d  I I  o p e ra to rs  b rin g s u p  the 
question o f how  such t ra in in g  can  b est be p rov id ed . T he C om m ittee review s below the 
facilities w hich a re  now  availab le , to g e th e r w ith  suggestions f o r  th e  fu tu re .

In  some sta tes, f o r  exam ple  N ew  Y o rk  an d  N ew  Je rse y , specia l sh o rt course schools, 
lasting  one to  th ree  w eeks a re  sp o n so red  by  th e  S ta te  D e p artm en ts  o f H ealth . These 
schools, in  some cases o p en  to  o u t-o f-s ta te  resid en ts , offer stud ies lead ing  to  qualifica
tions f o r  o p e ra tin g  d iffe ren t ty p e s  o f  p la n ts . O p e ra to rs  m ay  freq u e n tly  im prove  th e ir  
sta tu s and  qualifications by  a tte n d an c e  a t  su b seq u en t sessions. Such tra in in g  is g en er
ally  offered once o r tw ice y ea rly .

The Com m ittee recom m ends th a t  m ore  sh o rt-tim e  courses be m ade availab le  to  o p e ra 
to rs in  the va rio u s s ta tes , la s tin g  fro m  one to  five days. T his enables th e  sm all p la n t
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o p e ra to r  to  g e t aw ay  f o r  a  lim ited  p e r io d  a n d  p ro v id es  a  s tu d y  course  th a t  can  be a d e 
q u a te ly  re ta in e d  b y  th e  o p e ra to r .

A n o th e r  m ean s o f  t r a in in g  o p e ra to rs  is  a t  colleges a n d  u n iv e rs itie s  o ffering  sp ec ia l 
co urses f o r  e ith e r  lim ited  p e rio d s  o r  a t  n ig h t. S uch  t r a in in g  h as f o r  ex am p le  been  av a il
ab le  a t  N ew  Y o rk  U n iv e rs ity . T he n a tu re  a n d  co verage  o f th e  course  w ould  d e te rm in e  
th e  ty p e  o f p la n t  f o r  w hich  th e  g ra d u a te  m ig h t be qualified .

I n  som e s ta te s  h a v in g  suffic ien t s a n ita ry  e n g in e e rin g  p e rso n n e l, o p e ra to rs  te n ta tiv e ly  
a p p ro v e d  on th e ir  p a s t  in d u s tr ia l  ex p erien ce  a n d  b asic  ed u ca tio n  can  be tra in e d  in  th e  
fu n d a m e n ta ls  o f  sew age tre a tm e n t  p ra c tic e , a t  le a s t f o r  th e ir  ow n p la n ts , by  such  p e r 
sonnel coup led  by  occasional in fo rm a l co n feren ces called  by  th e  S ta te  S u p e rv is in g  A gency  
f o r  in s tru c tio n  in  th e  th eo ry  o f  sew age tre a tm e n t a n d  in  la b o ra to ry  p ro ced u re s. P a s 
sag e  o f an  ex am in a tio n  w ith in  one y e a r  o f  te n ta tiv e  a p p ro v a l  w ou ld  be evidence th a t  the  
o p e ra to r  h a d  a cq u ired  th e  fu n d a m e n ta ls  req u ired .

T ech n ica l su p e rv is io n  o f p la n t  o p e ra tio n  as w ell as th e  t r a in in g  o f new  o p e ra to rs  
can  som etim es be secu red  by  a rra n g e m e n ts  w ith  e x p erien ced  p e rso n n e l a t  th e  la rg e r  sew 
ag e  t re a tm e n t p la n ts . U n d e r som e co n d itio n s la b o ra to ry  tr a in in g  can  a lso be ob ta in ed  
in  th is  m an n e r.

I n  m an y  com m unities, e sp ec ia lly  th e  la rg e r , c o n su ltin g  s a n ita ry  en g in eers , s ta te  
sa n ita ry  en g in eers , te a ch e rs  a n d  o th e r  qualified  p e rso n s  a re  som etim es availab le  fo r  
p r iv a te  tu to r in g  o r  c o n su lta tio n . Som e hom e s tu d y  courses in  sew age tre a tm e n t o p e ra 
tio n  a re  a lso av a ilab le  f ro m  m ail t r a in in g  schools. T he c o n te n ts  o f  such  courses should  
be a p p ro v e d  by  th e  S ta te  S u p e rv is in g  A g en cy  b e fo re  b e in g  a cc ep tab le  as a  tra in in g  
course. T h ere  is  a  w ay  f o r  th e  am b itio u s  a n d  d e te rm in ed  m an .

N o t th e  le a s t o f  th e  av a ilab le  m ean s f o r  p ro v id in g  sp ec ia l t r a in in g  f o r  o p e ra to rs  
a re  th e  books a n d  m an u a ls  w hich  hav e  been p u b lish ed . T he d a ta  in  v a rio u s  p u b lished  
m a te ria l  m ig h t w ell serve as a  sp ec ia l hom e course  o f s tu d y . F o llo w in g  is  a  l is t  o f  some 
o f th ese  p u b lic a tio n s  th a t  a re  e sp ec ia lly  s u i ta b le :

L is t  f o r  Neiv O pera tors

1. “ Sew age P la n t  O p e ra tio n ,” book let p u b lish ed  b y  S ew a g e  W o r k s  Engineering  
M agazine, 24 W e s t 4 0 th  S tre e t, N ew  Y o rk  C ity .

2. “ T he O p e ra tio n  o f Sew age T re a tm e n t P la n ts ,”  p u b lish ed  by  Public  W o r k s  M ag a 
zine, 310 E . 4 5 th  S tre e t, N ew  Y o rk  C ity .

3. P a m p h le t on  “ O p e ra tio n  a n d  C o n tro l o f  Sew age  T re a tm e n t P la n ts ,”  N ew  Y o rk  
S ta te  D e p a r tm e n t o f H e a lth , B u re a u  o f S a n i ta ry  E n g in e e r in g , A lb a n y , N ew  Y ork .

4. A  L a b o ra to ry  M an u a l f o r  “ T he C hem ical A n a ly s is  o f  W a te r  a n d  S ew age,” by 
T hero u x , E ld r id g e  & M allm an n . M cG raw -H ill B ook  Co., In c ., N ew  Y o rk  C ity .

5. “ P r in c ip le s  o f  Sew age T re a tm e n t,” by  D r. W illem  R u d o lfs , N a tio n a l L im e A sso
c ia tio n , W ash in g to n , D. C.

6. “ Q uestions a n d  A n sw ers on Sew age  P la n t  O p e ra tio n ,” V ol. I  a n d  I I .  Sewage  
W o rk s  E ng in eering  M agazine, 24 W e s t 4 0 th  S tre e t,  N ew  Y o rk  C ity .

7. “ L a b o ra to ry  C o n tro l o f  Sew age T re a tm e n t P la n ts .” Seivage W o r k s  E ngineering  
M agazine, 24  W e s t 4 0 th  S tre e t, N ew  Y o rk  C ity .

L is t  f o r  More A d v a n c e d  S tu d y

1. “ A m erican  S ew erag e  P ra c tic e ,”  V ol. 3, S ew age  T re a tm e n t (19 3 5 ) b y  M e tca lf  & 
E d d y . M cG raw -H ill B ook  Co., In c ., 310 S ev en th  A v en u e, N ew  Y o rk  C ity .

2. “ Sew age T re a tm e n t” by  K a r l  Im h o ff a n d  G o rd o n  M. F a i r .  J o h n  W ile y  & Sons, 
In c ., N ew  Y o rk  C ity .

3. “ S ta n d a rd  M ethods f o r  th e  E x a m in a tio n  o f  W a te r  a n d  S ew ag e,”  p u b lish ed  by 
A m erican  P u b lic  H e a lth  A sso c ia tio n .

4. “ S e w a g e -T re a tm en t W o rk s ,”  b y  C. E . K e e fe r . M c G ra w -H ill B o o k  C o m p an y , 
In c ., N ew  Y o rk  C ity .

5. “ In d u s tr ia l  W a s te  T re a tm e n t P ra c tic e ,” by  E . F .  E ld r id g e . M c G ra w -H ill B ook  
C o m p an y , In c ., N ew  Y o rk  C ity .
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The C om m ittee  fee ls  th a t  th e  “M an u a l o f  Sew age W o rk s  P ra c tic e ” be ing  p re p a re d  
by th e  F e d e ra t io n ’s C om m ittee  on  “ Sew age W o rk s  P ra c tic e ” w ill be an  excellent s tu d y  
book f o r  new  o p e ra to rs  an d  we sin cere ly  h ope  th e  m an u a l w ill be com pleted  as soon as 
possib le so as to  be av ailab le  f o r  th is  p u rp o se .

S ection  V I  

E x a m in a t io n s  for Operators

W h en ev er th e  S u p e rv is in g  A gency  deem s an  ex am in atio n  necessary  f o r  a p p ro v a l o f 
p la n t o p e ra tio n , as w ill be t ru e  in  th e  m a jo r i ty  o f cases, the  fo llow ing  specifications and  
procedures a re  suggested .

E x am in a tio n s  should  be held  a t  lea s t y e a rly  a t  p laces d esignated  by  the S ta te  A gency 
and a ll o p e ra to rs  ten ta tiv e ly  a p p ro v ed  on th e ir  basic  education  an d  experience should 
be req u ired  to  ta k e  th is  ex am in atio n  fo r  final a p p ro v a l o f  th e ir  qualifications. O p e ra to rs  
hav ing  less th a n  one y e a r ’s ex p erien ce  in  sew age tre a tm e n t m ay  p o stp o n e  th e  tak in g  o f 
an  ex am in atio n  u p o n  th e ir  requ est.

O p e ra to rs  fa il in g  to  p ass  th e  ex am in atio n  should  be en titled  to  re -ex am in a tio n  p re fe r 
ably w ith in  six m onths. O nly  one re -ex am in a tio n  should  be allowed.

T he C om m ittee believes th a t  these  exam in atio n s should  be s tra ig h tfo rw a rd , th a t  the 
questions should  re q u ire  on ly  b r ie f  an sw ers and  th a t  the  su b jec t m a tte r  should  p e r ta in  
specifically to  o p e ra tio n  and  th e  fu n d a m e n ta l theo ries o f  trea tm en t.

W e f u r th e r  believe th a t  o p e ra to rs  should  be adv ised  in  advance, o f th e  ch a ra c te r  o f 
the m ate ria l to  be covered in  th e  ex am in atio n  f o r  th e ir  g rad e . T he p u rp o se  o f an  ex
am ination  should  be to  d e te rm in e  in  a  f a i r  m an n e r w h e th er an  o p e ra to r  has acqu ired  the  
necessary fu n d a m e n ta l know ledge req u ired  to  o p e ra te  h is p la n t. I t  should  also m easure, 
where req u ired , a n  o p e ra to r ’s m echanical a p titu d e  an d  m an u a l d ex te rity . M uch con
fusion  an d  u n n ecessa ry  w o rry  can be avoided by  in fo rm in g  o p e ra to rs  o f th e  ch arac te r 
of the su b jec t m a tte r  f o r  ex am inations.

T he fo llow ing  g en era l g u ide  is suggested  f o r  th e  gu id an ce  o f s ta te  a p p ro v in g  ag en 
cies. M ore specific reco m m en d a tio n s m ig h t well co n stitu te  a p o rtio n  o f th e  fu tu re  w ork 
of th is C om m ittee as suggested  in  S ection  X .

Grade I  Operators

1. A  know ledge o f th e  p u rp o se , o p e ra tin g  de ta ils , an d  comm on tro u b les  w ith  all 
s ta n d a rd  designs o f  sew age tre a tm e n t u n its , such as g r i t  cham bers, screens, com- 
m inu to rs, se ttlin g  tan k s , d ig es tio n  tan k s , sludge d ry in g  equ ipm ent, ch lorinato rs, 
chem ical feed in g  a p p a ra tu s ,  p u m p s, etc. Q uestions on trea tm e n t u n its  should 
p e rm it a  choice, so th a t  th e  o p e ra to r  m ay  an sw er and  be g rad ed  on ly  on those 
devices in  use  a t  h is p lan t.

2. A  know ledge o f a ll th e  s ta n d a rd  la b o ra to ry  te s ts  in  use fo r  checking sew age solids 
rem o v a l; sludge  q u a li ty ;  n i tro g e n ;  m o is tu re  and  solids con ten t o f screenings, 
sludge cake, g r i t ;  an d  p ro ced u res  f o r  B .O .D . tests , g a s analyses, o r bacterio logical 
tes tin g  and  should be able to  in te r p r e t  th e  re su lts  o f such tests.

Grade I I  Operators

1. See (1 ) u n d e r G rad e  I .
2. The s im p le r la b o ra to ry  co n tro l te s ts  on ly  should  be req u ired , inclu d in g  p H , 

chlorine re s id u a l te s ts  ( i f  c h lo rin a tio n  is  be ing  p ra c tic e d ) , se ttleab le  solids, re la 
tive s ta b ility  te s t  an d  to ta l  an d  vo la tile  solids.

Grade I I I  Operators

1. See (1 ) u n d e r  G rade  I.
2. K now ledge o f la b o ra to ry  te s ts  should  be lim ited  to  those req u ired  fo r  con tro l o f  a 

p la n t  which a  G rade  I I I  o p e ra to r  is e n titled  to  o p e ra te . E x am in a tio n  in  th is  
g rad e  being o ra l, th ey  should  be co n ducted  on  as in fo rm a l a  basis as possible.
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S ec t io n  V I I

S u g g estio n s  for a  “M odel L a w ” for S ta te  A g e n c ie s  Ch arged  w it h  E n fo rcin g

O pera to rs’ Qu a l ific a t io n s

T he e ssen tia l p ro v is io n s  to  be in c o rp o ra te d  in  such  a  law  shou ld  include  :

1. A ll p u b lic  in s titu tio n s , cities, tow ns, b o ro u g h s o r  o th e r  m u n ic ip a l d is tr ic ts  o r  su b 
div is ions, o r  a n y  p e rso n , firm , in s t i tu t io n  o r  c o rp o ra tio n  o p e ra t in g  a sew age 
tre a tm e n t p la n t  sh o u ld  be effected by  th e  re g u la tio n s .

2. A  s ta te m e n t th a t  such  t re a tm e n t w o rk s  sh a ll be u n d e r  th e  su p e rv is io n  o f t ra in e d  
in d iv id u a ls  w hose q u a lifica tio n s to  p e r fo rm  th e  d u tie s  re q u ire d  sha ll have  been 
a p p ro v e d  b y  th e  D e p a rtm e n t.

3. T he ag en cy  shou ld  have  th e  a u th o r i ty  to  c la ss ify  sew age tre a tm e n t  p la n ts  ac
co rd in g  to  th e ir  ty p e  a n d  th e  p o p u la t io n  s e rv e d ; to  c la ss ify  th e  o p e ra to rs  in  
ch arg e  o f such  p la n ts  acco rd in g  to  th e  skill, know ledge, experien ce , an d  c h a ra c te r  
necessa ry  f o r  them  to  h av e  in  th e  su ccessfu l o p e ra tio n  o f  such p la n ts ;  a n d  to  
a d o p t ru le s  a n d  re g u la tio n s  f o r  th e  c lass ifica tio n  o f  such  p la n ts  a n d  th e  a p p ro v a l 
o f  th e ir  o p e ra to rs , a n d  to  m ake  p ro v is io n  f o r  th e  issue  o f “ c ertifica tio n  o f q u a li
fica tion  f o r  a p p ro v e d  o p e ra to rs  in  th e  g ra d e s  in d ic a te d  b y  th e ir  qua lifica tions 
a n d  ex am in a tio n s .”

S ec t io n  V I I I

A  S u g g e s te d  “A p p l ic a t io n  B l a n k ” f o r  O p e r a to r s  A p p ly in g  f o r  A p p ro v a l  

Data to be Submitted by Persons Desiring to Qualify as Sewage Plant Operators

D ate ................................................................................
L ocation a t  which you are  app ly ing  fo r position  ........................................................................................
Nam e of P la n t Owner .............................................................................................................................................
Your name ......................................................................................................................................................................
A ddress ...................................................................... ............................................................................... ...................

(s tree t and tow n)
D ate of b ir th  ....................................... P lace of b ir th  .............: .....................................................................
H t ...............................................................  W t............................................  A re you color b lind? ................
Do you suffer from  any chronic ailm ent or do you have any  physical im pairm ent?  ....................
I f  so, give deta ils ........................................................................................................................................................

Experience during  the  p a s t 10 years lis tin g  p resen t position  held under (1)
Dates o f  Employment Name and Address of  Employer Wages Type of Work From To 
Total Years

I f  any of the  above positions were w ith reference to  operation  of a sewage trea tm en t p lan t, 
please s ta te  which ......................................................................................................................................................

I f  any of the  above positions were w ith reference to  care of m echanical or e lectrical equipm ent, 
please s ta te  which ......................................................................................................................................................

Are you in your opinion qualified to  carry  out repa irs  on m echanical equipm ent? .........................

E ducation
Give d a te

Circle the  la s t C ity and  D id you of leaving
grade  completed S ta te  G raduate  ? or g raduation

(a )  L as t Common School 1 2 3 4 5 6 7 8 .....................................................................................................
(b )  L as t Ju n io r H igh  ( if  any) 7 8 9 ..............................................................................................................
(c ) L as t H igh School ( if  any) 1 2 3 4 .........................................................................................................
(d ) College or U niversity  1 2 3 4 5 6 7..... ........................................................................... .........................
(e ) O p era to rs’ Schools A ttended  .........................................................................................................................
( f )  Give any other education or tra in in g  you have h ad : Business College, Correspondence
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courses, etc ........................................................................................................................................
Have you ever studied sewage chem istry? .....................................................................
I f  so, where? ..................................................................................................................[[ ’
Have you ever studied san ita ry , mechanical, civil or electrical engineering? ^  '
I f  so, which course and where?  " ’
Have you ever carried  out any laborato ry  t e s t s ? ......................... I f  so, have you had laboratory
t r a in in g ? ......................... I f  so, where and w hat kind of tra in ing?  .....................................................
Give reference to three of your previous employers:
Names ............................................................................  Adresses..........................................................................

Signed

Please give any add itional d a ta  on separate  sheet, or on back page, particu larly  with regard to 
training and experience.

S ectio n  I X

A  S uggested  “ Ce r t ific a t e  of Q u a l ific a tio n ” for A pproved Operators

No......................................................  D a te  issued .............................................

C e r t ific a te  of S ew age T rea tm en t  
P la n t  Operator

S ta te  o f  .................................................................
Be i t  know n t h a t  h av in g  subm itted  accep tab le  evidence
of h is qua lifica tions by  ed u ca tio n , tra in in g , an d  experience, and  hav in g  passed  th e  re 
quired ex am ination , is  h e reb y  g ra n te d  th is  G rade  ..........................  C ertifica te  as Sewage
T rea tm en t P la n t  O p e ra to r.

( s e a l )

C om m issioner o f  H e a lth  D ir. B u re au  o f S a n ita ry  
E n g in eerin g

S ectio n  X  

F u tu re  W ork  of T h is  Co m m itt ee

This C om m ittee realizes th a t  the  a r t  o f  sew age tre a tm e n t is a  chang ing  field and  th a t 
the qualifications o f o p e ra to rs  o f  sew age tre a tm e n t p la n ts  m ay  req u ire  revision  w ith  new  
types o f tre a tm e n t an d  ch an g in g  m ethods o f o p e ra tio n . F o r  th is  reason , i t  w ould be 
well to recom m end fro m  tim e to  tim e changes in  th e  qualifications o f o p e ra to rs  an d  the 
na tu re  o f th e  m a te ria l to  be covered  in  ex am inations.

The C om m ittee m ig h t a lso re n d e r  a d d itio n a l advice to  s ta te s  in s titu tin g  a  certifica
tion p lan  f o r  sew age tre a tm e n t p la n t  o p e ra to rs  an d  review  on req u est th e ir  p roposed  
regulations. I t  m ig h t also ass is t s ta te  agencies in  specific prob lem s th a t  m ay arise  in  the  
adm in istra tion  o f a  c e r tify in g  law  an d  p e rh a p s  g ra d e  o p e ra to rs ’ exam ination  p a p e rs  
on request o f  th e  s ta te  agency.
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IMPORTANT NOTICE! 

WIN A $100 WAR BOND FOR MEMBERSHIP ACTIVITY!

While plans were being laid at the Federation’s Annual Meeting in Chi
cago for the further development of membership, an anonymous donor who 
has been vitally interested in the Federation for many years announced that 
two $100 War Bonds would be made available as prizes for individual mem
bership activity during the period October 1, 1943, to September 30, 1944. 
One of the $100 denomination bonds will be awarded to the individual in the 
Member Association which enrolls the greatest number of new Active and 
Corporate Members during the above period, chosen by that Association as 
having contributed most to its growth. The other $100 bond will be 
awarded to the individual designated to have contributed most to member
ship development in the Member Association which shows the greatest per
centage increase during the period of the contest. The rules governing the 
awards follow:

1. All Active and Corporate Members of the Member Associations com
prising the Federation shall be eligible for the prize, except the Executive 
Secretary of the Federation.

2. Only those who have never belonged to any Member Association 
prior to October 1, 1943 shall be counted as new members.

3. All new members must be in either the Active or Corporate classi
fication as provided in Article II of the Federation’s By-Laws as published in 
SEWAGE WORKS JOURNAL, 13,337  (March 1941).

4. The term of the contest shall be from October 1, 1943, to Sep
tember 30, 1944. At the close of the period, the Executive Secretary of 
the Federation shall determine (1) the Member Association which has en
rolled the greatest number of new Active and Corporate Members and (2) 
the Member Association which has shown the greatest percentage in
crease in Active and Corporate Members during the period of the contest. 
The Executive Secretary of the Federation shall immediately notify the sec
retaries of the Member Associations so determined and request that nomi
nations be submitted for the prizes. Each of the two Member Associations 
shall submit but one nominee.

5. Each of the two individuals nominated for the prizes shall be awarded 
a $100 denomination, Series E, U. S. War Bond.



R e v ie w s  and A b stracts
A CUBIC YARD OF PERCOLATING BED M ATERIAL AND A FEW 

ASSUMPTIONS BASED ON EXPERIM ENTAL EVIDENCE

The Surveyor, 102, 243-246 (Ju n e  11, 1943)

T his a rtic le  is  a d iscussion  o f  th e  above p a p e r  b y  D r. G o ld tho rpe  w hich w as p u b 
lished in  The S u rveyo r ,  A p r i l  23, 1943.

W ith  re g a rd  to  o p tim u m  filte r d ep th , M r. L o v e tt c ited  ex p erim en ts  an d  resea rch  by 
the R oyal C om m ission w hich  in d ic a te d  th a t  a  cubic y a rd  o f filter m ate ria l w ould do ab ou t 
the sam e w o rk  in  e ith e r a  shallow  o r deep filter. H e  also cited  B a ltim o re  an d  P h ila 
delph ia  e x p erim en ts  w hich  led  to  th e  conclusion  th a t  no  u se fu l p u rp o se  w as served  by 
constructing  filte rs g re a te r  th a n  6 f t .  deep. The L aw rence  ex p erim en ts  in d ica ted  th a t  
filters 10 f t .  deep  cou ld  o p e ra te  a t  ra te s  ten  tim es g re a te r  th a n  th a t  o f  a 4 f t .  filter and  
produce an  effluent o f  equal q u a lity , a n d  an  8 f t .  f ilte r could o p e ra te  a t  n e a rly  tw ice the  
ra te  o f a 6 f t .  u n it. B usw ell’s ex p erim en ts  in d ica ted  no in creased  p u rifica tio n  fro m  a 
10 f t .  f ilte r over th a t  secu red  f ro m  a  6 f t .  u n it.

M r. L o v e tt’s ex p erien ce  in  o p e ra tio n  o f a  re c ta n g u la r  filter 7 f t .  6 in . deep w ith  in 
te rm itten t dosage in d ic a te d  b e tte r  re su lts  th a n  secured  fro m  a  6 f t .  deep  c ircu la r u n it 
op era tin g  a t less load ing .

D r. W a tso n  in  d iscu ssin g  re su lts  secured  fro m  fine an d  coarse m edia  th o u g h t th a t 
resu lts d epended  u p o n  th e  d eg ree  o f flush ing  action  o f sew age an d  w hether o r  n o t even 
patches o f slim e w ere  b u ilt  u p  on th e  m edia  o r w h e th er heavy  d eposits  w ere fo rm ed  in  
the voids w hich w ould  p re v e n t f re e  c ircu la tio n  o f a ir. H e  th o u g h t L ovett’s re c tan g u 
lar filter m igh t be considered  as h igh  ra te  f o r  v e ry  sh o rt p e rio d s an d  th a t  the  in s ta n ta n e 
ous heavy in te rm itte n t dose h e lp ed  to  flush th e  filte r voids.

M r. C. L um b sa id  th a t  th e  re la tio n  betw een tim e o f co n tac t a n d  pu rifica tio n  would 
hold u p  to  the  p o in t  w here  th e  slim e g ro w th  becam e so heavy  as to  cause p o n d in g  w hen 
purification  w ould fa ll  off. H e  sa id  fu r th e r  th a t  the  a rea  o f a ir- liq u id  su rface  in  a  filter 
was 200 to  300 tim es th a t  in  a n  ac tiv a ted  sludge  p la n t.  The tim es o f con tact, however, 
were n o t so d isp ro p o rtio n a te , su g g estin g  th a t  th is  a ir- liq u id  in te rfa c e  in  activ a ted  sludge 
was fu n d a m e n ta lly  m ore efficient th a n  in  n o rm al p e rco la tin g  filters.

R eg ard in g  freq u e n c y  o f dosage, he  could n o t subscribe  to  th e  d o ctrine  th a t a sm all 
instan taneous dose a p p lie d  a t  f re q u e n t in te rv a ls  p ro d u ced  b e tte r  re su lts  th an  m ore in te r 
m itten t doses an d  c ited  a n  ex am ple  a t  h is own p la n t  w here  a  ro ta ry  d is tr ib u to r’s c h a r
acteristics w ere changed  to  p e rm it  a p p lic a tio n  o f sm all doses a t  20 to  30 second in te r 
vals, w here fo rm erly  i t  h a d  a p p lie d  heavy  doses a t  3 to  4  m inu te  in te rvals . P u rifica tion  
by the filter decreased  a f te r  th e  d is tr ib u to r  w as changed.

M r. E . H . S tay n es  d isag reed  w ith  D r. G o ld th o rp e ’s s ta tem en t th a t  re c tan g u la r beds 
dosed heavily  a t  7 to  10 m in. in te rv a ls  w ere less efficient th a n  those dosed lig h tly  and 
continuously an d  c ited  severa l eases to  in d ica te  th e  c o n tra ry  resu lt.

M r. L. F . M o u n tfo r t  d iscussed , a t  len g th , tim e o f co n tact as re la ted  to  m edia  size 
and in troduced  th e  su b je c t o f  liq u id  co n ten t o f  filters. A t th e  E a s t M iddlesex M ain 
D rainage W o rk s w ith  filte r m ed ia  o f  1 %  to  2 %  in . c linkers the  d ra in ab le  w a te r am ounted  
to 4 gal. p e r  cu. yd . T he do sin g  ra te  av erag ed  150 gal. p e r  sq. yd. p e r  day  and  the  
am ount o f g ro w th  w as below  av erag e . T he liq u id  co n ten t o f a filter in  te rm s o f the 
w ater tak in g  p a r t  in  th e  m ovem ent, f ro m  w hich  th e  m ean  co n tact tim e should be calcu
lated, w as abou t 20 p e r  cen t g re a te r  th a n  th e  d ra in a b le  w ater.

D r. S. N ixon, sp eak in g  on th e  effect o f  size o f filte r m edia on p u rification , cited ex
perim ents a t  H uddersfie ld  w ith  a  filte r c o n ta in in g  fine m edia  in  the  to p  h a lf  an d  norm al 
larg e r m edia in  the  bo ttom  h a lf . T he fine m ed ia  gave  b e tte r  re su lts  only  so long  as i t  
rem ained unponded . H e  f e lt  th a t  heav y  in te rm it te n t  doses on a  re c tan g u la r  filter p ro b 
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a b ly  m ash ed  m a te r ia l  in to  th e  low er d e p th s  o f th e  filte r  w here  th e  m a c ro -fa u n a  could  
d ig es t i t  b e fo re  th e  n e x t dose cam e a long .

K . Y . H il l

SEW AGE PURIFICATION AND TH E M UNICIPAL 
ENGINEER

B y N. H . S to c k le y  

The Surveyor, 102, 251-253 (Ju n e  17, 1943)

T he a u th o r  p re se n ts  specific  item s o f  th e  su b je c t to  p ro m o te  d iscussion .
T re a tm e n t o f s to rm  w a te r  flow in  excess o f th re e  tim es th e  d ry  w e a th e r flow by 

se d im e n ta tio n  o n ly  is re q u ire d  by  th e  M in is try  o f  H e a lth . I t  is  p o in te d  o u t th a t  screen 
in g  a n d  rem o v a l o f  g r i t  cou ld  a lso  be g iv en  to  tb is  flow as w ell as to  th e  3 tim es d ry  
w e a th e r flow w hich  is g iven  com ple te  tre a tm e n t in asm u ch  as sc reen in g s a n d  g r i t  have  to  
be  rem oved  fro m  th e  s to rm  w a te r  ta n k  la te r  o n  in  a  lab o rio u s  m an n e r.

D e tr itu s  ta n k  design , ty p e s  o f  sc reens a n d  th e  d isp o s itio n  o f  sc reen in g s a re  discussed 
briefly .

V a rio u s  a d v a n ta g e s  a n d  d isa d v an tag e s  o f  ro u n d  a n d  r e c ta n g u la r  sed im e n ta tio n  tan k s  
a re  s ta te d  p a r tic u la r ly  a s  re g a rd s  d eslu d g in g .

A  novel d esig n  f o r  filte r b ed  w a lls is  described .
K . V . H il l

SAN ITARY ENGINEERS AND PO ST-W AR CONSTRUCTION

The Surveyor, 102, 271-272 (Ju ly  2, 1943)

A t  a  su m m er m ee tin g  o f  th e  In s t i tu t io n  o f S a n i ta ry  E n g in e e rs  p o s t-w a r  sa n ita ry  
c o n stru c tio n  w as d iscussed , la rg e ly  f ro m  th e  v iew p o in t o f  co m p reh en s iv e  p la n n in g .

D iscussion  b ro u g h t o u t th a t  60 p e r  een t o f  a ll b u ild in g  in  th e  p o s t-w a r  p e r io d  w ould 
be hou sin g . A t  p re se n t, m an y  bodies so u g h t to  sa t is fy  th e ir  ow n  n eed s w ith o u t env is io n 
in g  th e  needs o f  o th ers . Som e changes w ere  need ed  w hich  w ou ld  b r in g  ab o u t g re a te r  
co -o p era tio n  o f  loca l bodies, w h e th er by  n a tio n a liz a tio n  o r  re g io n a liz a tio n . T h e  ca tch 
m en t a re a  shou ld  be th e  b asis  o f  fu tu r e  p la n n in g . R e g io n a l p la n n in g  b o a rd s  w ou ld  be 
re q u ire d  on w hich  local a u th o rit ie s  w ou ld  s it  a n d  v o te  acco rd in g  to  ra te a b le  v a lu e  o r  a rea . 
D iscussion  p ro  a n d  eon  b ro u g h t o u t b o th  a d v a n ta g e s  a n d  d isa d v a n ta g e s  o f  re g io n a liz a 
tio n .

K . Y . H il l

W EST RIDING OF YORKSH IRE RIVERS BOARD

B y C. W . B e a rd s le y  

The Surveyor,  102, 315-316 (Ju ly  30, 1943)

A  rev iew  o f  th e  ac tiv itie s  o f  th is  B o a rd  w as p re se n te d  by  th e  c h a irm a n  a t  th e  B o a rd ’s 
5 0 th  a n n u a l m eeting .

T he W e s t R id in g  h a s  an  a re a  o f  2,780 sq u a re  m iles, a n  e s tim a te d  p o p u la t io n  o f 
3,288,300 a n d  a  ra te a b le  v a lu e  o f  21,103,224 p o u n d s . T h e  B o a rd ’s officers in sp e c t a  to ta l  
len g th  o f  r iv e rs  a n d  m ain  tr ib u ta r ie s  o f  2,000 m iles. T h e  d ry -w e a th e r  flow o f  se v e ra l o f  
th e  r iv e rs  consists o f  50 p e r  cen t sew age effluent.

I n  1893 th e re  w ere  126 sew age w orks, m o stly  sm all a n d  inefficient, a n d  now  th e re  
a re  450 sew age w orks, in c lu d in g  som e v e ry  la rg e  p la n ts .

T h ere  a re  ov er 2,000 t r a d e  p rem ise s  p ro d u c in g  w aste  liq u id s. S ix ty  p e r  c en t a re  
conn ec ted  to  sew ers ; th e  re m a in d e r  hav e  p ro v id ed  som e fo rm  o f t r e a tm e n t  o f  w aste s
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before  d isch arg e  to  s tream s. The B o a rd ’s po licy  is to  induce tra d e  prem ises to  connect 
w ith sew ers w h erev er c ircu m stan ces p e rm it.

F o r  m an y  y e a rs  th e  B o a rd  sou g h t to  co n tro l im p o u n d in g  o f s tream s o r d iversion  of 
w a ter fro m  stream s w hich  w ould  ro b  th e  s tre am  o f d ilu tio n  w ater. A s a re su lt o f P a r 
liam en ta ry  p ro ceed in g s , th e  B o a rd  h as s ta tu to ry  r ig h ts  u n d e r fo u rtee n  local A cts to  
inspect co m p en sa tio n  w a te r  gauges, a n d  in  some cases to  sue f o r  p en a ltie s  i f  the  p re 
scribed am o u n t o f co m p en sa tio n  w a te r  is n o t flowing to  the  stream .

The B o a rd  h as in s titu te d  a n d  m ain ta in ed  an  extensive  system  o f stream  gaug ing , 
which is p a r tic u la r ly  v a luab le  in  d e te rm in in g  availab le  d ilu tion .

D u rin g  f if ty  y ea rs , th e  B o a rd  has estab lished  the  p r in c ip le  fro m  experience th a t 
fr ien d ly  co -o p era tio n  w ill accom plish  m ore th a n  r ig id  reg u la tio n  and  recourse  to  legal 
proceedings.

D u rin g  th e  w ar, th e  B o a rd  h as fu n c tio n ed  to  g a in  p r io r it ie s  fo r  needy w orks to  p re 
vent p o llu tio n  o f s tream s w ith in  its  ju risd ic tio n .

K . V. H ill

REGIONAL CONTROL OF SEWAGE

B y C. B. T ow nend  

Civil Engineering (London) 38, 200 (Sept., 1943)

I t  a p p e a rs  th a t  the  need  o f  p lan n e d  con tro l in th e  reco n stru c tio n  o f cities an d  tow ns 
and the d evelopm en t o f  th e  c o u n try  as a  whole is g en era lly  recognized. T here seems 
to be no d o ub t th a t  a  p o licy  o f d ecen tra liza tio n  o f o u r la rg e s t a reas o f p o p u la tio n  will 
be ad ap ted . T his w ould  invo lve the  estab lishm en t o f  new  tow ns, sa te llite  tow ns, and 
so on, se p a ra ted  fro m  one a n o th e r by  be lts  o f o pen  co u n try . T here  w ould be a g re a te r  
d ispersal o f these developm en ts th ro u g h o u t the  cou n try , w ith  closer association  o f u rb an  
and ru ra l in te res ts .

I n  th is  p ro g ra m  th e  d isp o sa l o f sew age m u st be g iven  m ost care fu l consideration  
and n o t tre a te d  as an  a f te r th o u g h t. W h a tev e r  is done in  a  n a tio n a l reconstruc tion  
p lan, i t  is c e rta in  th a t  a la rg e  n u m b er o f p la n ts  w ill req u ire  extension , reco n stru c tio n  o r 
sc rapp ing . I n  o th e r eases e n tire ly  new  w orks w ill be req u ired . The shortcom ings of 
the p re sen t system , as se t fo r th  in  th e  M em orandum  o f th e  In s t i tu te  o f Sew age P u r i 
fication, should  be avoided. The conclusions o f th is  M em orandum  are, briefly, th a t the 
service suffers in  efficiency th ro u g h  be ing  su b je c t to  the  lim ita tio n s o f  the  local g o vern 
m ent area. T his has led  to  th e  h a p h a z a rd  m u ltip lica tio n  o f sewage w orks and  m uch 
unnecessary d u p lic a tio n  a n d  expensive  co n stru c tio n  o f sewers.

The pub lic  has been la rg e ly  ig n o ra n t  o f m a tte rs  o f d ra in ag e  and  sewage disposal. 
The im p o rtan ce  o f d ra in a g e  has been b ro u g h t hom e to  m any  people  fo r  the  first tim e 
only w hen it  has been in te r ru p te d  by  w a r dam age. T he necessity  o f p ro v id in g  and  
m ain tain ing  ad equate  fa c ilitie s  m u st be b ro u g h t hom e to  th e  pub lic  to help  clear up  
confusion of ou tlook w hich  ex ists am ong  ta x p a y e rs  over questions o f m un ic ipal finance.

R ivers have a lw ays been used  as d u m p in g  g ro u n d s fo r  re fu se . T here  has been some 
im provem ent in  a tt i tu d e  b u t i t  is s till com m on to  find th a t  local bodies w ill n o t p rov ide 
funds fo r  ex tensions to  sew age w orks u n til  serious p o llu tio n  has a lread y  tak en  place. 
How ever, P a r lia m en t has recognized  th e  evil o f  th is ou tlook fro m  the p o in t o f view o f 
the g rea tes t good fo r  the  g re a te s t  n u m b er an d  fro m  tim e to  tim e has passed  legislation . 
In  1876 the R iv ers P o llu tio n  P re v e n tio n  A c t w as passed  bu t, as o ften  h a p p en s  when the 
public is n o t rea lly  in te res ted , D em ocracy  h as n ev er h ad  the  w ill to  c a rry  ou t its  decisions 
p roperly .

The M em orandum  o f th e  In s t i tu te  p o in ts  o u t the  advan tag es o f reg ionalization . 
The problem s become m ore difficult as th e  science o f sew age p u rification  proceeds. B y 
large scale o rg an iza tio n  an  e x p e rt  s ta ff can  be m ade availab le  a t a low er cost p e r  c ap ita  
served th an  the w ages o f a fo rem an  la b o re r  le f t  in  charge  o f so m any  sm all p lan ts .

A n o ther ad v an tag e  to  be g a in ed  by  re g io n a liza tio n  is the  equalization  o f ra te  charges 
over the whole d is tric t.
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W h ere  th e  d ra in a g e  o f  a  la rg e  a re a  is p la n n e d  to  fo llow  th e  n a tu ra l  f e a tu re s  o f  th e  
d is tr ic t ,  w ith o u t re g a rd  to  a r tif ic ia l a d m in is tra tiv e  b o u n d a rie s , g re a t  econom y is  po ss ib le  
in  d ev elo p m en t cost. D u p lic a tio n  o f  sew ers so o f te n  fo u n d  a lo n g  a b o u n d a ry  b e tw een  
tw o m u n ic ip a litie s  w ill be avo ided .

R esearch  w o rk  w ould  be fa c i li ta te d  by  re g io n a liz a tio n  a n d  th e  cost w ou ld  be s p re a d  
ov er th e  p eo p le  rece iv in g  benefit o f  th e  re su lts . A ll such  re sea rc h  w o rk  sh o u ld  be co
o rd in a te d  n a tio n a lly , b u t each  a u th o r i ty  w o u ld  p ro v id e  i ts  ow n c o n tr ib u tio n  to  th e  n a 
tio n a l re sea rc h  e ffo rt a n d  w ou ld  be e x p ec ted  to  c a r ry  o u t w o rk  su ite d  to  i ts  c o n d itio n s  
a n d  fa c ilitie s .

A s re g a rd s  p o p u la tio n  sev era l m illio n s m ig h t c o n v en ien tly  be o rg a n iz ed  a s  one u n it. 
H o w ev er, ad eq u a te  fin an c ia l re so u rces w ou ld  a lw ay s  be av a ilab le  f ro m  p o p u la t io n s  o f  
1,000,000 u p w a rd s . F o r  a  m in im um  figu re  i t  w ou ld  a p p e a r  un w ise  to  se lect a  w a te rsh e d  
g ro u p in g  co n ta in in g  less th a n  a b o u t 200,000 i f  a  u n i t  w ith  a  p r o p e r  s ta ff  w ere  to  be 
achieved.

T. L. H er r ic k

RECOVERY OF FREE ACID FROM PICKLING LIQUORS

B y H a r r y  W . Gehm  

Ind. and Eng. Chemistry, 35, 1003 (Sep t., 1943)

S u lfu r ic  acid  w as reco v ered  fro m  sp e n t  p ick lin g  liq u o r  by  s e p a ra t io n  o f  th e  fe rro u s  
su lfa te  by  tre a tm e n t w ith  ace tone . T he p ro cess  is s im ila r  to  th a t  p ro p o se d  by  de L at- 
tre  in  w hich m eth an o l w as u sed  to  p ro d u c e  p re c ip ita tio n . I n  h is w o rk  D r. G ehm  sought 
a  m ore  econom ical c ry s ta lliz in g  a g e n t a n d  tr ie d  sev era l a lcohols a n d  k e to n es, finally  
se lec tin g  ace tone  as th e  m ost effective.

B y  t r e a t in g  a  se ries o f 250 m l. sam p les f ro m  a  b a tc h  p ic k lin g  p ro c ess  (a n a ly s is :  
FeSC b, 15.75 p e r  c e n t;  H^SO ,, 4.88 p e r  c e n t;  w a te r , 79.37 p e r  c en t)  w ith  v a ry in g  am o u n ts 
o f  ace tone , th e  g re a te s t  a m o u n t o f  c o p p e ra s  w as rem o v ed  w hen  400 m l. o f  ace to n e  w as 
u se d ; th e  g re a te s t  acid  co n ce n tra tio n  w as reach ed  w ith  250 m l. ace to n e . T he tab le  shows 
th e  re su lts  o b ta in ed . T he fig u res a re  ta k e n  f ro m  th e  cu rv es  g iven .

Ml. Acetone
Per Cent Copperas 
in Recovered Acid

Per Cent Sulfuric Acid 
in Recovered Acid

0 15.75 4.88
100 8.50 7.00
200 4.00 8.20
250 2.75 8.30
300 1.50 8.30
400 1.25 8.00
500 1.75 7.50

A p p a re n t ly  o p tim u m  c o n d itio n s  w ere  o b ta in e d  w ith  250 m l. o f  ace to n e . U s in g  th is  
am o u n t f o r  f u r th e r  e x p e rim e n t i t  w as fo u n d  ( 1 ) th a t  th e  f e r ro u s  su lfa te  c o n te n t o f  th e  
p ick lin g  liq u o r cou ld  be red u ced  a p p ro x im a te ly  85 p e r  c e n t;  (2 )  th e  ac id  c o n ce n tra tio n  
cou ld  be in c reased  71 p e r  c e n t;  (3 ) d ry , a c id -fre e  c o p p e ra s  c o n ta in in g  10 m olecu les of 
w a te r  o f  c ry s ta ll iz a tio n  w as o b ta in e d ; (4 )  th e  c o p p e ra s  b e fo re  rem o v a l h e ld  o n ly  7 p e r  
cen t o f  th e  a ce to n e ; (5 )  on ly  3 p e r  cen t o f  th e  ace to n e  w as lo s t— th is  c an  be re d u c e d  to  
p ra c t ic a lly  n o th in g  in  a closed sy s te m ; ( 6 ) th e  ace to n e  s e p a ra te d  f ro m  th e  re co v e red  acid  
w as p ra c t ic a lly  f re e  o f  w a te r  a n d  th e  reco v ered  acid  w as co m p le te ly  f re e  o f ace tone .

A n  a tte m p t to  red u ce  th e  fe r ro u s  su lfa te  c o n te n t o f  th e  reco v e red  ac id  b y  in c re a s in g  
th e  ac id  c o n c e n tra tio n  to  10 p e r  cen t w ith  m ak e -u p  ac id  b e fo re  tre a tm e n t, w as n o t  su c 
cessfu l. A p p ro x im a te ly  th e  sam e a m o u n t o f  c o p p e ra s  re m a in e d  in  th e  re co v e red  ac id  
as b e fo re  th is  tre a tm e n t.

U sin g  p ic k lin g  l iq u o r  f ro m  a  co n tin u o u s p ic k lin g  p ro cess  (a n a ly s is :  FeSC h, 7.88 
p e r  c e n t;  H ,S O ,, 10.00 p e r  c e n t;  w a te r, 82.12 p e r  c en t)  o p tim u m  tre a tm e n t w as o b ta in e d
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w ith 400 m l. acetone. T he c o p p e ra s  c o n ten t w as reduced  to  2.3 p e r  cent and  the  acid 
co n cen tra tio n  in creased  to  11.8 p e r  cent. T he fa ilu re  to  ob ta in  g re a te r  acid  co n cen tra 
tion  is e x p la in ed  by  th e  f a c t  th a t  th e  c o p p e ra s  co n cen tra tio n  o f the  sp en t liquor w as too 
low to  rem ove m uch  w a te r  o f  c ry s ta lliz a tio n .

E . H u e  w itz

MICHIGAN SEW AGE WORKS OPERATORS ASSOCIATION

E ngineering  E xperim ent S ta tion  Bulletin No. 98 (Ju ly , 1943)

Maintenance o f  E lec tr ic  E q u ip m en t  in Seivage Plants .  B y  H . V. Crawford, pp .  
5-12 .— M ain ten an ce  o f e lec trica l eq u ip m en t is u n lik e  u p k eep  o f m echanical equ ipm ent 
in th a t th e re  a re  no  au d ib le  in d ica tio n s  o f  tro u b le  u n til, u sua lly , i t  is too late . O nly by 
thorough p e rio d ic  in sp e c tio n  can  tro u b le  be red u ced  to  a  m inim um .

A t p la n ts  w here  po w er is o b ta in ed  fro m  g e n e ra to rs  th e  o p e ra to rs  w ill be fa m ilia r  
with the m ain ten an ce  p ro ced u re . T he m ost im p o r ta n t p o in ts  to  b ea r in  m ind a re  over
loading, te m p e ra tu re  rise , an d  care  o f b rushes. W here  s tan d -b y  g en era to rs  a re  prov ided  
such u n its  should  be o p e ra te d  fo r  an  h o u r o r  so a week to  keep  them  in ru n n in g  order 
and to p re v en t dam age fro m  m o is tu re  in  th e  w indings.

T ran sfo rm e rs  u su a lly  re q u ire  b u t lit t le  m ain tenance . W hen  changes o r add itions 
are m ade to  th e  p la n t  th e  m a tte r  o f  o v erload ing  should  be checked. R ead ings o f tem 
p eratu re , load  in  am p eres , an d  v o ltage  should  be tak e n  across each phase. I n  the case o f 
oil in su la ted  tra n s fo rm e rs  th e  oil level should  be checked, as well as the  condition  o f the 
oil, p a r tic u la r ly  as re g a rd s  th e  m o is tu re  con ten t. I f  overh ea tin g  is no ted  a t  o rd in a ry  
loads the v en tila tio n  should  be checked. S w itch g ear likew ise requ ires only a m inim um  
of m ain tenance. Y e a rly  in sp ec tio n  should  be sufficient. B ush ings an d  p o theads should 
be k ep t clean.

M otors p re se n t th e  m ost im p o r ta n t  p rob lem  in  the  sewage trea tm en t works. In  
m any cases severe  o p e ra tin g  cond itions a re  im posed  on  them  an d  they  are  o p erated  
continually . P ro p e r  se lection  o f a  m o to r to  su it the  p a r tic u la r  jo b  is m ost im p o rtan t. 
I f  a m otor o f p ro p e r  ch a ra c te ris tic s  is in sta lled  an d  it  is k e p t d ry , clean, an d  well lu b ri
cated, there  is little  reaso n  f o r  tro u b le . I t  is good p ra c tic e  to  check the  tem p era tu re  
each day  by p lac in g  the  h an d  on the  h o tte s t p a r t  o f the  fram e . I f  the  h and  can be held 
there fo r  a t  lea s t 10 seconds i t  is f a ir ly  c e rta in  th e  m o to r is n o t too hot.

M otors w hich  a re  used  b u t in fre q u e n tly  should  be checked fro m  tim e to  tim e be
cause w ind ings m ay  d e te r io ra te  due to  m oistu re . The in su la tio n  value o f the w indings 
should be d e te rm ined  an d  i f  fo u n d  too low th e  m o to r should  be dried  o u t before  using. 
I t  is a lw ays good p ra c tic e  to check the  in su la tio n  value  o f a  new  m oto r before  s ta r tin g  it.

M otors located  in  d i r ty  p laces should  be cleaned care fu lly  a t re g u la r  in tervals . The 
best p rac tice  is to  use a vacuum  c lean er w ith  long  ru b b e r nozzles. I n  extrem ely  d irty  
locations it is best to  tak e  th e  m o to r ou t o f  service an d  disassem ble it  fo r  com plete clean- 
ing.

The m ain tenance  o f m o to r b e a rin g s  is v e ry  im p o rta n t and  re g u la r  inspections 
should be m ade to  de te rm in e  th e  w ear th a t  is tak in g  p lace. L u b rica tio n  is o f utm ost 
im portance and  m an y  m o to rs a re  ru in ed  by im p ro p e r  lu b rica tio n  o r g reasing , p a r tic u 
larly  by usin g  too m uch lu b ric an t. M oto rs o f  th e  sp la sh p ro o f ty p e  should be closely 
inspected to  assu re  p ro p e rly  sealed  jo in ts .

E lectrica l con tro l e q u ip m en t shou ld  be c a re fu lly  in spected  an d  serviced a t  reg u la r 
in tervals and  a  reco rd  k e p t o f  a n y  w o rk  done on them . N o one should be allowed to  do 
this w ork unless he is e n tire ly  capab le . I t  is good p rac tice  to  have a copy o f th e  w iring  
d iagram  fram ed  an d  m o u n ted  on th e  w all n e a r  th e  contro l.

Vacuum Flotation o f  Sew age  and In dus tr ia l  W astes.  B y  A .  J. Fischer, pp .  13-28.  
— The vacuum  flo ta tion  p ro cess  has been tr ie d  on a  nu m b er o f d ifferen t ty p es of sewage 
as a m eans o f rem oving  v e ry  lig h t so lids th a t  ten d  to  float o r se ttle  v ery  slowly. The 
process precedes the  co n v en tional ty p e  se ttlin g  tan k , an d  is p receded  by a  sh o rt period  
of aera tion  and a pe rio d  o f  d eae ra tio n .
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I t  is necessa ry  to  use  p re -a e ra t io n  w ith  m ost w astes, th o u g h  in  som e cases th e re  m ay  
be en ough  e n tra in e d  g ases p re se n t  th a t  th e  s te p  m ay  be e lim in a ted . R a th e r  v io le n t a g i
ta t io n  is b e st so th a t  a m ax im u m  n u m b er o f  finely  d iv id ed  bubb les w ill be  e n tra in e d . 
T he q u a n ti ty  o f a ir  is e s tim a ted  to  be 0.025 to  0.050 cu. f t .  p e r  g a llon , a n d  th e  a e ra tio n  
p e rio d  m ay  be as low  as 30 seconds. A  v e ry  sh o r t  d e a e ra tio n  p e rio d , to  rem o v e  la rg e  
a i r  bubbles, is n ecessa ry  im m ed ia te ly  ah ea d  o f th e  v a cu a to r. '

T he tw o g e n e ra l ty p e s  o f  v a c u a to rs  a re  described .
T he p o w e r re q u ire d  to  m a in ta in  a 9 in . v acuum , once th e  ta n k  is filled, is  e s tim a te d

a t  0.5 ho rse  p o w e r p e r  m illio n  g a llo n s  f o r  a  20 f t .  d ia m e te r  ta n k  o p e ra t in g  a t  a n  o v e r
flow ra te  o f  10,000 g a llo n s  p e r  sq u a re  fo o t  p e r  24 ho u rs .

L a b o ra to ry  te s ts  w ere m ade  on ra w  sew age a t  a  n u m b er  o f  sew age t r e a tm e n t  p la n ts . 
I n  these  te s ts  a 2 -lite r  s e p a ra to ry  fu n n e l w as used . T he v acu u m  w as m a in ta in e d  a t  9 in . 
to  10 in . f o r  3 m in u te s  a f te r  a e ra tin g  b y  a g ita tio n  f o r  30 seconds. R e su lts  a re  show n in  
th e  fo llo w in g  tab le .

Laboratory Tests— Raw Sewage

Sewage
Coagulant Added Susp. Solids, P.P.M.

Per Cent 
Removal

Kind P.P.M. Influent Effluent

A ..................................................................................... N one ___ 483 223 53.8
FeC h 34 483 140 71.0

B ...................................................................................... N one ___ ' 580 168 71.0
FeC h 17 580 80 86.8
FeC l3 30 580 39 93.3
FeC h 43 580 28 95.2

C ..................................................................................... N one — 516 141 72.7
FeC b 44 516 20 96.1

D ..................................................................................... N one — 58 39 32.8

E ...................................................................................... N one — 200 115 42.5

F ...................................................................................... N one — 340 135 60.3

T ests  o f f r u i t  a n d  vegetab le  c a n n e ry  w astes  show ed su sp en d e d  so lid s rem o v a ls  r a n g 
in g  fro m  ab o u t 70 to  98 p e r  cent.

The rem o v a l o f  m ost o f  th e  so lids in  th e  float w as a lso  n o ted  in  a  te s t  o n  sp in ach  
w astes. T ests on  p e a r  an d  s t r in g  bean  w aste s  in d ic a te d  a r a tio  o f  so lid s  rem o v ed  as float 
to  th a t  rem oved  as s lu d g e  o f  ab o u t 1 : 1 .  W ith  a sp a ra g u s  th e  r a t io  w as 1 :  3.5.

A  p ilo t  p la n t  w as b u ilt  a t  th e  T e rm in a l I s la n d  p la n t  a t  L os A n g e les  in  o rd e r  to  ob
ta in  te s t  re su lts  on  a  c o n tin u o u s  flow basis. T h is  u n i t  w as 7 f t .  in  d ia m e te r  a n d  th e  
re su lts  o b ta in ed  estab lish ed  th e  b asic  f a c to rs  u sed  in  th e  d esig n  o f  th e  co m m erc ia l u n its . 
R esu lts  w ere  o b ta in e d  on sew age a n d  oil w astes. T he tab le  below  show s th e  re s u l ts  ob 
ta in e d  on ra w  sew age. D u r in g  th e  te s ts  th e  sew age c o n ta in ed  a  c o n sid e rab le  a m o u n t o f  in 
d u s tr ia l  w astes.

A t th e  h ig h es t overflow  ra te  th e  a e ra tio n  p e r io d  in  these  te s ts  w as o n ly  a b o u t 10 
seconds.

W h en  th e  Y a c u a to r  effluent w as p o s t-se ttle d  th e  co m p le te  absence  o f scum  w as no ted . 
L a b o ra to ry  te s ts  in d ic a te d  th a t  g re a te r  o v e ra ll su sp en d e d  so lid s rem o v a l cou ld  be  o b ta in e d  
w hen  V a c u a to r  t re a tm e n t p re ce d ed  c la rific a tio n  th a n  w hen  se t tl in g  a lo n e  w as em p loyed . 
A  n u m b er o f  g rease  d e te rm in a tio n s  w ere  m ade  a n d  i t  w as in d ic a te d  th a t  th e  rem o v a l o f  
g rease  closely fo llow ed  th a t  o f  su sp en d ed  solids.
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Type
Aeration

Overflow 
Rate, Gal. 
per Sq. Ft. 
per 24 Hr.

Detention
Period,
Min.

Suspended Solids, 
P.P.M. Per Cent 

Removal
Per Cent 

Solids 
in 

FloatInfluent Effluent

N one.................................................. 1,610 20.3 544 343 37.0 4.2
N one.................................................. 2,440 13.5 438 286 34.7 5.6
N one.................................................. 11,700 20.8 367 320 12.8 7.3
Diffused A ir..................................... 4,840 6.9 450 228 49.3 7.3
Diffused A ir ..................................... 11,700 2.8 357 294 17.6 7.5
Mech.................................................. 1,610 20.3 544 265 51.3 4.5
Mech................................................... 2,440 13.5 524 286 45.4 5.6
Mech.................................................. 4,840 6.9 406 244 40.2 7.7
Mech.................................................. 9,100 3.6 414 262 36.6 8.4
Mech................................................... 11,700 2.8 381 234 38.5 7.5

R esu lts o f  p ilo t p la n t  te s ts  on  oil re fin in g  w aste w a ter a re  given.
The vacuum  flo ta tio n  p rocess can  now  be considered  a  valuab le  a d ju n c t in  the t re a t

ment of sew age an d  tra d e  w astes. I n  sew age tre a tm e n t its  field lies in  the  rem oval of 
scum and  lig h t so lids ah ead  o f c la rification . I n  the  trea tm e n t o f m any  trad e  wastes, 
such as oil re fin e ry  w aste  w a te rs  an d  can n in g  w astes, the  process should prov ide such 
trea tm en t th a t the  effluent could  be d isch arg ed  to  a  m u n ic ip al sew er system , a secondary  
treatm ent system , o r  a  rece iv in g  body  o f w a ter.

Two Years Operation  o f  the D e tro i t  Sewage  Treatm ent Plant.  B y  W .  HI. Wallace 
and C. A .  Habermehl, p p .  29—11.— T he D e tro it sew age trea tm e n t p lan t, designed fo r  a 
population  o f 2,400,000 a n d  a  flow o f 420 m .g.d., was p laced  in  service F e b ru a ry  28,.
1940. The p la n t  p ro v id es sed im en ta tio n , ch lo rin atio n , p a r tia l  d igestion, filtra tion , and 
incineration. D e tro it is th e  la rg e s t c ity  in  th e  w orld  served by a single trea tm en t p lan t.

The y ea r 1940 m ay  be re g a rd e d  as a  tu n in g -u p  p e rio d , w ith  a  stab le  o p e ra tin g  p ro 
cedure established by 1941. D u rin g  th e  e a rly  w eeks o f o p e ra tio n  a trem endous volume 
of solids, which h ad  been dep o sited  in  the  o lder p a r ts  o f  the in te rcep to r, was handled. 
This m ateria l caused considerab le  tro u b le  in  th e  se ttlin g  tan k s  b u t it had  a  beneficial 
effect in  the  sludge f iltra tio n  p la n t.  D u rin g  the  first fo u r  m onths the  raw  sludge av er
aged 12.8 p e r  cen t solids a n d  53 p e r  cen t volatile . F i l te r  cake averaged  b e tte r th an  35 
per cent solids an d  th e  y ie ld  f ro m  th e  filte rs ra n g ed  fro m  14 to  17 lb. p e r  sq. f t .  p e r  
hour, d ry  basis.

The p u m p in g  s ta tio n  h as o p e ra te d  w ith o u t tro u b le  and  w ith  no in te rru p tio n  in  
pum ping. Sew age flows fo r  1941 an d  1942 w ere as fo llo w s:

1941 1942
M.G.D. M.G.D.

264 ............................... 287
281 ..............................  313
303 ..............................  312
262 ..............................  300

D uring  d ry  w eath e r p e rio d s  the  p u m p s  a re  o p e ra ted  to m ain ta in  flow in  the  in te r
ceptor betw een definite  levels to  secu re  u n ifo rm  velocities. Once da ily  d u rin g  d ry  
weather periods the level in  th e  in te rc e p to r  is p u m p ed  dow n to  p rov ide  flushing.

Screenings rem oved f o r  the  tw o y e a rs  av erag ed  fo u r  w et tons p e r  d ay  con ta in ing
73.8 volatile m atte r. G rit rem oval am o u n ted  to  41.3 w et tons p e r  d ay  w ith  35.3 p e r  cent 
volatile m atter.

Seven o f the  se ttlin g  ta n k s  have  been  o p e ra te d  con tinuously , the  e ighth  hav ing  not 
yet been placed in  service. Seven ta n k s  p ro v id e  a p e rio d  o f 1.5 hours a t 300 m .g.d. 
Average resu lts  fo r  th e  tw o y e a rs  a re  as fo llo w s:

F irst Q u a rte r . . . 
Second Q u a rte r . 
Third  Q u a rte r . . 
F ourth  Q u a rte r .
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B.O.D. Suspended Solids

Influent Effluent Per Cent Reduction Influent Effluent Per Cent Reduction

232 122 47.5 132 80.6 38.9

A  sludge  d e p th  o f th re e  o r  f o u r  fe e t h as been m a in ta in e d  a t  th e  in le t  end  o f the  
ta n k s  w hich  a p p a re n tly  a id s  in  p ro v id in g  a m ore  dense  m a te ria l. Tw o o f th e  ta n k s  
a re  connected  to  p ip e  sludge  e ith e r to  th e  d ig es tio n  ta n k  o r to  th e  filte r  room  ; th e  o th e rs  
d e liv e r s ludge  o n ly  to  th e  filters. M o n th ly  av era g es  f o r  p e r  cen t so lid s a n d  p e r  cent
v o la tile  m a tte r  in  th e  s ludge  d ra w n  have  ra n g e d  f ro m  7.5 p e r  cen t to  13.0 p e r  cen t, an d
53.8 p e r  cen t to  70.4 p e r  cent, re sp ec tiv e ly . T he scum  co llec tin g  e q u ip m e n t h a s  caused 
tro u b le  p r in c ip a lly  due to  tw igs, leaves, a n d  o th e r  m a te r ia l  c lo g g in g  p u m p s , h o p p e rs  
a n d  p ip e  lines. T h is m a te ria l, m o stly  g rease , av e ra g es  a b o u t 80 p e r  cen t to ta l  e th e r 
soluble, o f  w hich  80 p e r  cen t is sap on ifiab le . A  s tu d y  is  b e in g  m ad e  o f th e  p o ss ib ility  
o f  th e  com m erc ial reco v e ry  o f th is  g rease .

T he d ig es tio n  ta n k  (300,000 cubic  fe e t  c a p a c ity )  w as p lac ed  in  serv ice  in  O ctober,
1940. O p e ra tio n  s ta r te d  sm ooth ly , w ith o u t fo a m in g  o r  n ecessity  f o r  lim e trea tm e n t. 
R aw  sludge  feed  ra te s  w ere  in c reased  to  40 to n s  p e r  d a y  f ro m  J u ly  th ro u g h  O ctober,
1941. T his ra te  is eq u iv a len t to  8 lb. d ry  so lids p e r  cu. f t .  p e r  m o n th . B y  O ctober, 
1941, scum  h ad  b u ilt u p  to  a  d e p th  o f 8 fe e t. A n a ly s is  show ed th a t  80 p e r  cen t o f  th is  
m a te ria l w as e th e r  so luble a n d  i t  a p p e a re d  to  co n sist o f  so lid  p a r tic le s  e n tr a p p e d  in  oil. 
I t  w as p lan n e d  to  use  sed im en ta tio n  ta n k  N o. 8 f o r  s to r in g  th e  o il a n d  fe e d in g  i t  slowly 
to  the  o th e r  ta n k s  f o r  rem o v a l w ith  th e  sk im m ings, b u t  th is  p ro v e d  u n su ccess fu l. W hen  
th e  feed  ra te  w as red u ced  to  30 to n s  d ry  so lids p e r  d a y  i t  w as e s tim a te d  th a t  th e re  w ere 
n e a r ly  400,000 g a llo n s o f  re la tiv e ly  c lean  oil in  th e  ta n k . T he m a te r ia l  d id  n o t bu ild  
u p  to  a n y  e x te n t in  1942. A n  a tte m p t  w ill be m ad e  to  rem ove  som e o f  th is  m ate ria l 
b e fo re  th e  a d v en t o f th e  n e x t h e a tin g  season . D u r in g  1941 th e  re d u c tio n  in  vo latile  
m a tte r  am o u n ted  to  41.0 p e r  cen t a n d  in  1942 it  w as 33.5 p e r  cen t. A v e rag e  g a s  p ro 
d u c tio n  h as been  8 cubic fe e t p e r  p o u n d  o f v o la tile  m a t te r  added .

T he é lu tr ia tio n  ta n k s  have  n ev er been  u sed  as such. T h ey  w ere  p lac ed  in  o p e ra tin g  
co n d itio n  in  O ctober, 1942, a n d  s ta r t in g  w ith  th a t  d a te  w ere  u se d  to  c o n c e n tra te  su p e r
n a ta n t  liq u o r fro m  th e  d ig es tio n  ta n k  p r io r  to  f ilte rin g . T h is  m a te r ia l  c o n ta in s  abou t 
4 p e r  cen t solids an d  h as a  m ark e d  effect on  th e  ch lo rin e  d e m a n d  i f  d isc h a rg e d  to  the 
incom ing  sew age. I n  th e  é lu tr ia t io n  ta n k s  i t  c o n ce n tra te s  to  a b o u t 11 p e r  cen t solids 
w ith  a  s u p e rn a ta n t  co n ta in in g  som e 1,200 p .p .m . to ta l  so lids.

B eg in n in g  in  A p ril ,  1942, th e  p ra c tic e  o f  m ix in g  ra w  a n d  d ig es ted  so lid s p r io r  to  
f iltra tio n  w as s ta r te d . B e fo re  th a t  tim e, u n d e r  n o rm a l c o n d itio n s , one f ilte r  h a n d le d  all 
d ig es ted  sludge  a n d  tw o o r th re e  w ere  re q u ire d  f o r  ra w  so lid s. D u r in g  1941 th e  chem 
ica l c o n d itio n in g  re q u ire m e n ts  w ere  as fo llo w s :

Sludge
Per Cent 

CaO, 
Dry Basis

Per Cent 
Fed.,, 

Dry Basis
Yield of Filters 
Lb. per Sq. Ft. 

per Hr.

7.7 2.6
2.6

7.0
6.09.6

C o n sid e rab le  e x p e rim e n tin g  w as done on filte r  c lo th s a n d  a  can to n  flan n e l c lo th  
s ta n d a rd iz e d  on, p laced  w ith  th e  n a p  ou t. N o rm a l life  is s lig h tly  in  excess o f  400 h o u rs  
T he c lo ths a re  n o t c lean ed  o r o therw ise  tre a te d .

T he m ore  im p o r ta n t  d a ta  on  o p e ra t io n  o f th e  in c in e ra to rs  a re  show n in  th e  ta b le  
below .



Vol. 15, No. 6 E E  V I E W S  A N D  A B S T E A C T S 1253

1941 1942
T otal loadings tons— w e t .............................
Screenings— w e t..............................................
Grit— w e t...........................................................
Sludge cake— w e t ............................................
T ank  skimmings— w e t ..................................
Oil used— gallons............................................
Gallons oil per ton  m aterial b u rn e d . . . .  
Cost oil per ton  a t  4§fi per gallon— cents

161,695
1,085
8,637

151,973

166,945
1,733

11,024
153,511

58,707
0.351

1.58

677

Only tw o o f th e  u n its  w ere  o p e ra ted  in  1941. I n  1942 it  was necessary  to  use the 
th ird  u n it fo r  a  30-day  p e rio d  to  k eep  u p  w ith  th e  p ro d u c tio n  o f sludge. The g re a te r  
portion  of the oil show n above w as used  f o r  w arm in g  u p  o r cooling down un its , o r  fo r  
m aintain ing h ea t d u rin g  tim es o f p lu g -u p s  o r s to p p ag e  in  filter cake p roduction . There 
has been considerab le  m ain ten an ce , b u t in  view  o f the  u n p receden ted  size o f the  un its  
and the la rg e  load  h and led , i t  is  f e l t  th a t  the  p e rfo rm an ce  has been ereditable. The 
preheaters have n o t been used  to  date .

The eh lo rin a to rs  w ere  f irs t p laced  in  service J u ly  4, 1940, w ith  a sh ift chem ist on 
duty a t  all tim es to  p ro v id e  24 -hour con tro l. P ro v isio n s w ere m ade fo r  a p p ly in g  chlo
rine e ither ahead o f o r  fo llo w in g  th e  se ttlin g  tan k s , b u t i t  a p p ea red  m ore p rac tica l to 
use post-ch lo rination . T his w as done u n til  O ctober 24, 1941, w hen i t  w as fo u n d  th a t 
the p ost-ch lo rination  d iffuser w as in  need o f re p a ir .  P re -ch lo rin a tio n  w as used from  
th a t date  u n til J u ly  16, 1942, w hen p o st-ch lo rin a tio n  w as resum ed. P re -ch lo rination  
was no t sa tis fac to ry  because o f back  p re ssu re  in  the  so lu tion  feed  line th a t lim ited the 
ra te  to 55 p e r  cen t o f  cap ac ity . A lso, i t  w as n o t possib le to  ob ta in  un ifo rm  dosage o f 
the flow in each se ttlin g  tan k . C hlorine  is dosed in  equal am ounts to  each o f tw o in 
fluent conduits, one se rv in g  fo u r  ta n k s  an d  the  o th e r th ree  (one ta n k  ou t o f serv ice). 
Certain p u m p  com binations g ive even m ore un eq u al dosage ra tes.

W hen p o s t-ch lo rin a tio n  w as resum ed  in  Ju ly , 1942, chlorine dem and tes ts w ere m ade 
on se ttling  ta n k  in flu en t sam ples r a th e r  th an  on effluent sam ples. C hanges in  ra te  o f 
feed are m ade a t a  tim e in te rv a l fo llo w in g  sam ple  collection co rrespond ing  to  the  de
tention tim e in  the  tan k s . C h lo rine  re s id u a l te s ts  a re  m ade hourly .

The fo llow ing tab le  show’s d a ta  on ch lo rin a tio n  in 1941 and  1942.

(a) Dosage lim ited during period of pre-chlorination.

The Chironomid F ly  and I t s  Effects on the A c tiva ted  Sludge Process. B y  R. B. 
Jackson, pp .  42-44.— The C hironom id  fly is fo u n d  a t  all sewage p lan ts  b u t norm ally  
does no t do an y  h arm . W ith  severe in fe s ta tio n s  th ey  m ay, however, destroy  the  e f
fectiveness o f activ a ted  sludge floe. I t  h a s p ro v en  troublesom e a t p la n ts  in  C onnecticut, 
New York, Illino is, Ohio an d  M ichigan.

There a re  a  g re a t  m an y  species o f th e  fly, wuth over 50 species o f the Thum m i 
group, a  ty p e  com m only fo u n d  in  a c tiv a ted  sludge. I t  has a life  cycle o f the  follow ing 
stages: (1) eg g ; (2 ) la rv a ;  (3 )  p u p a ;  (4 ) ad u lt. The eggs a re  la id  by the fem ale  in 
dark  calm  corners o f a e ra tio n  o r  se ttlin g  tan k s . D evelopm ent of the  eggs is destroyed 
only by com plete d a rk n ess  o r  d ryn ess. T he la rv ae  a re  g en era lly  %  to %  inches long 
and develop fro m  the  eggs in  2 o r  3 days. T hey  develop a fleshy color which gives rise 
to the p o p u la r  nam e, bloodw orm s.

The larvae, a f te r  leav in g  th e ir  eggs, descend in to  the  sludge an d  co n stru ct sp in n in g  
tubes. They w ill die in  th e  absence o f dissolved oxygen. The p u p a  develops in  the 
tubes in 6 o r 7 days a t  70° F . A t m a tu r i ty  th ey  ascend to  the  su rface  w here they  r e 
main fo r  one o r tw o days, ch an g in g  to  th e  a d u lt  stage  in  a  m a tte r  o f two o r th ree  seconds.

The larvae  an d  p u p a e  w ill be fo u n d  th ro u g h o u t the en tire  ac tivated  sludge system , 
since they  are  c ircu la ted  w ith  th e  re tu rn e d  sludge. They w ill no t survive anaerobic

Chlorine dem and satisfaction, per cent

Chlorine applied, lb. per day 
Chlorine applied, p .p .m .........

1941

13,500
5.66

89.6(a)

1942

15,650
6.15
103
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en v iro n m en ts . T he la rv a e  a p p e a r  to  d ev o u r e v e ry th in g  e n te r in g  th e  tubes, a n d  in  severe  
eases can  d e s tro y  a ll  o f  th e  a c tiv a te d  s lu d g e  in  th e  system . I n  severe  cases c lu m p y  
m asses o f a c tiv a ted  sludge  c o n ta in in g  cast-o ff tu b in g s  a n d  tu b in g s  o f  liv in g  w o rm s a re  
fo rm ed .

C hem ical m eans a re  m ost effective f o r  c o n tro llin g  th e  fly b u t o th e r  m ea su re s  m ay  be 
h e lp fu l u n d e r  som e cond itio n s. T he la rv a e  a re  k illed  b y  se p tic  c o n d itio n s  acco m plished  
by sh u ttin g  off th e  a ir  a n d  a llo w in g  th e  s lu d g e  to  re m a in  qu iescen t. Som e eggs w ill be 
d e s tro y ed  by  lo w erin g  th e  level in  th e  ta n k s . S c re en in g  o f th e  r e tu rn e d  slu d g e  h a s  a lso 
been  tr ie d . T hese m easu res hav e  d isa d v a n ta g e s  a n d  g iv e  b u t  p a r t i a l  co n tro l.

T he p y re th r in s  co m p o u n d s a p p e a r  to  be th e  m o st effective m ean s o f  c o n tro ll in g  th e  
fly. The ac tio n  is one o f p a ra ly z a tio n  o f th e  n e rv o u s  system . T h e  in sec tic id e  is  best 
a p p lie d  to  th e  re tu rn e d  a c tiv a ted  s lu d g e  as i t  is th u s  c a r r ie d  th ro u g h  th e  a e ra tio n  an d  
s e ttlin g  tan k s . O ne p o u n d  o f p o w d e r to  5 ,000 g a llo n s  o f  p la n t  c a p a c ity  w ill k ill th e  
la rv ae  in  a few  h o u rs  tim e. O ne p o u n d  to  20,000 g a llo n s  a p p e a r s  a  sa fe  dose to  use. 
T he s tre n g th  o f th e  p o w d er sho u ld  be f ro m  0.7 to  0.9 p e r  cen t p y re th r in s .

In te r -C o u n ty  Sew age  T rea tm en t  on Trial.  B y  M il ton  P .  A d a m s ,  p p .  4 5 -5 5 .— F o r  
som e tim e th e re  h a s been a  lack  o f  p ro p e r  co m m u n ity  sa n ita t io n  in  S o u th e rn  O ak lan d  
an d  M acom b C o u n ties a d ja c e n t to  th e  n o r th e rn  b o u n d a ry  o f W a y n e  C o u n ty . U n til  a  
few  y e a rs  ago all u rb a n  com m unities o f  these  th ree  cou n ties , w ith  a few  ex cep tio n s, w ere 
in  v io la tio n  o f th e  p o llu tio n  c o n tro l law s o f th e  s ta te .

D e tro it’s b ig  tre a tm e n t p la n t  a n d  co llection  system  w as p lac ed  in  serv ice  e a r ly  in  
1940, fo llow ed  closely by sev era l o th e r  W a y n e  C o u n ty  p ro je c ts . N ew  p la n ts  a lso a p 
p e a re d  in  B irm in g h am , U tica , R o ch este r, M ilfo rd , a n d  R ich m o n d . M t. C lem ens and  
S t. C la ir  S ho res in  M acom b C o u n ty  a n d  th e  so u th e rn  O a k lan d  C o u n tie s  a p p lie d  fo r  
P W A  ass is tan ce  w ith o u t success. B y  1940 new  in d u s tr ie s  w ere  u n d e r  c o n s tru c tio n  in  
th e  O ak land-M acom b d efen se  a re a  a n d  w ith  th is  a n d  o th e r  in c re a sed  a c tiv ity  i t  w as 
a p p a re n t  th a t  a  p la n  m u st qu ick ly  be a d a p te d  to  tak e  care  o f th e  p re se n t  p ro b lem  as well 
as p ro v id e  m eans o f ta k in g  care  o f new  use rs . A  p la n  w as w o rk ed  o u t c o n ta in in g  the  
fo llo w in g  p r in c ip le s :

1. The sewage and wastes of southern O akland and  Macomb Counties to  be collected and 
routed  separately  in to  D etro it fo r final disposal.

2. A new governm ental agency or function  ac ting  in behalf of O akland C o u n ty ’s political 
subdivisions, to  con tract fo r service w ith the  city  of D etro it.

3. A new governm ental agency or function  w ith in  Macomb County to  co n trac t with 
W ajme County fo r  sewage delivered in to  W ayne County a t  E ig h t M ile R o ad ; th e  la t te r  in 
tu rn  to con tract w ith D etro it fo r accepting  and  disposing of southern  Macomb and  certain  
W ayne County sewage.

T he O ak lan d  p ro je c t  h a s been  slow er in  m a tu r in g  in to  th e  c o n s tru c tio n  s ta g e  th a n  
M acom b. I t  is less co m p lica ted , th o u g h  i t  invo lves m ore  u n its  o f  g o v e rn m e n t. I t  is 
fo u n d ed  on a C ity  o f  D e tro it  a n d  O a k lan d  C o u n ty  c o n tra c t, a n d  O a k lan d  C o u n ty  con
tra c ts  w ith  the  severa l p o litic a l su b d iv is io n s served . T h ere  a re  e ig h t m u n ic ip a litie s  an d  
p a r ts  o f th ree  to w n sh ip s  involved . A  5 f t .  6 in . in te rc e p to r  is b e in g  b u ilt  to  b r in g  the  
sew age to  a  p u m p in g  s ta tio n  lo ca ted  a t  th e  c o u n ty  lin e  a t  H ig h la n d  A v en u e . H e re  the  
flow w ill be m ete red  an d  l if te d  to  a  h ig h  level in te rc e p to r , th en ce  to  th e  S even  M ile 
R o ad  sew er in  D e tro it. U n d e r  th e  te rm s o f th e  c o n tra c t th e  C ity  o f D e tro it  se lls  O ak 
lan d  C o u n ty  a 30 c.f.s. flow age r ig h t  th ro u g h  its  sew er sy s tem  f o r  $137,883.60 a n d  p r o 
v ides th a t  a d d itio n a l flow age r ig h ts  u p  to  50 c .f.s. m ay  be secu red  a t  a  r a te  o f  $4,596.12 
p e r  c.f.s. I n  ad d itio n , th e re  is  a m a in ten a n ce  ch arg e  o f $689.00 p e r  y e a r . Sew age  
tre a tm e n t is to  be p a id  f o r  a t  a ra te  o f  $28.90 p e r  m illio n  g a llo n s  o f  w a te r  p a ss in g  
m a s te r  m e te rs  as i t  e n te rs  th e  O ak lan d  C o u n ty  m u n ic ip a litie s , su b je c t to  c e r ta in  co r
rec tio n s . T he c o n tra c t p u rp o r te d ly  is  to  ru n  f o r  50 y e a rs .

T he a g reem en ts  be tw een  O a k lan d  C o u n ty  a n d  th e  sev era l m u n ic ip a l su b d iv is io n s  
p ro v id e :

(1 ) F o r  sew age serv ice  b e g in n in g  w ith  th e  d iv ers io n  o f  s a n ita ry  sew age fro m  th e  
im p ro v em en t d ra in s .

(2 )  F o r  a ll su b d iv isio n s to  ag ree  to  d isp o se  o f  a ll th e  s a n i ta ry  sew age fro m  th e ir  
re sp ec tiv e  b o u n d a rie s  w ith in  th e  sew age d isp o sa l d is tr ic t  th ro u g h  th e  new  system .
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(3) F o r  all p o litica l subd iv isions to  ag ree  to  p a y  fo r  the  d isposa l o f sa n ita ry  sew
age a t ra te s  de term ined  in  acco rdance  w ith  p ro v isio n s o f A ct 342 o f the  Pub lic  A cts o f 
1939 as am ended.

(4) T h at th e  ra te s , ch arg es a n d  assessm ents to  each po litica l subdivision  shall be 
based on the  q u a n tity  o f  w a te r  consum ed th ere in .

(5 ) T h a t each p o litica l subd iv ision  sha ll d e term ine  its  own ra te s  fo r  ind iv idual users.
( 6) T h a t O ak land  C o u n ty  sha ll have the  r ig h t  to  te rm in a te  sewage d isposal services 

to any subdivision  in  th e  d is tr ic t  i f  such subd iv ision  shall be delinquen t in  p aym en t of 
the charges due to  the  co u n ty  fo r  a  p e rio d  o f n in e ty  days.

(7) T h at the  ag reem en t is to  be in  fo rce  and  effect u n til the bonds have been re tired
but no t fo r  a p e rio d  lo n g er th a n  40 years .

O akland C ounty  h as been m ost m eticu lous as to  legal p ro ced u re  and  au th o rity . A 
test su it has passed  th e  low er co u rt and  has been a rg u ed  befo re  the  S ta te  Suprem e C ourt. 
The outcome o f th is  su it  is n o t exp ec ted  to  change th e  line  o f action  or construction .
The F ed eral g o v ern m en t h a s offered to  tak e  the  O ak land  C ounty  bonds i f  they  a re  no t
privately  subscribed.

W hen in o p e ra tio n  th e  p ro je c t  is expected  to  accom plish :

(1) Rem ove the  b u rd en  o f p o llu tio n  fro m  R ed  R un , adversely  affecting W arren  
Village, W a rre n  T ow nsh ip , an d  M t. Clem ens, o p en in g  the w ay fo r  R ed R u n  d redging  
and storm  w ater im p ro v em en ts fo r  so u th e rn  O ak land  C ounty .

(2) R e-open so u th e rn  O ak lan d  C o u n ty  m u n ic ip a lities  to e lig ib ility  fo r  F .H .A . 
m ortgages w ithou t local se p tic  ta n k  req u irem en ts .

(3) P ro v id e  sew age tre a tm e n t fo r  the  en tire  a rea  w ithou t p ro v id in g  th e ir  own 
treatm ent facilities.

(4) O bviate th e  necessity  o f  f u r th e r  o p e ra tio n  o f the R oyal O ak p lan t.

There a re  some u n c e rta in tie s  in  connection  w ith  the p lan . F ir s t  th ere  is the  w o rk a
bility and p erm anence  o f the  D e tro it-O a k la n d  C ounty  m aste r co n trac t and  the  O akland  
contracts w ith  the  eleven p o litica l subdiv isions. A n o th e r u n c erta in ty  is the effectiveness 
of pollu tion  con tro l in  R ed  R u n  w ith  sew age and  sto rm  overflow considered in  the  ligh t 
of not causing  excessive lo ad in g  on the  in te rc e p to r  an d  th e  D e tro it Seven Mile R oad 
sewers. As the  a rea  develops i t  is conceivable th a t  s to rm  w a te r d e tr itu s  tan k s and 
chlorination m ay  be necessary  as an  a u x ilia ry  m eans o f control.

I t  is e stim ated  th a t  th e  a n n u a l service charge to  the  sm all home ow ner will be about 
$5.00 (5,000 cubic fe e t w a te r  co n su m p tio n ). The ra te  estab lished  m ust p roduce revenue 
to meet o p e ra tin g  an d  m ain ten an ce  charges, to g e th e r w ith  bond in te re s t and  redem ption  
on the $905,000 bond issue. The e stim a ted  cost o f the  p ro je c t is $1,567,000 o f which 
$662,000 is a F e d e ra l g ra n t.

The M acom b-W ayne p ro je c t  d iffers fro m  the O ak land  p ro jec t as W ay n e  C ounty 
appears as a p a r ty  betw een M acom b C oun ty  an d  the  C ity  o f D etro it. The p ro jec t is 
founded on a  C ity  o f  D e tro it-W a y n e  C o un ty  co n trac t, a  co n trac t betw een W ay n e  and 
Macomb C ounties, and  c o n tra c ts  betw een M acom b C ounty  and  the  several m un ic ipal 
subdivisions served. The p ro je c t  w ill also p ro v id e  an  o u tle t fo r  Sewage from  Grosse 
Pointe W oods, G rosse P o in te  Shores a n d  the  rem a in in g  p o rtio n  o f G ra tio t Tow nship  in 
W ayne C ounty  which d ischarges in to  L ake S t. C la ir th ro u g h  M ilk R iver. The M acomb- 
W ayne co n trac t p rov ides f o r  W ay n e  C o u n ty  to  bill M acomb C ounty  fo r  sewage r e 
ceived and d isposed o f a t  a  ra te  o f $43.00 p e r  m illion  gallons o f m aste r m eter reco rd  o f 
the several com m unities t r ib u ta ry  to  the  in te rce p to r. D eductions a re  allowed fo r  non
sewage p ro d u c in g  w a ter. A  m as te r  m ete r is p ro v id ed  a t  the county  line and  i f  the 
meter record a t th is  p o in t exceeds the  above by 8 p e r  cen t the  overage is to be billed a t 
the same ra te  as a n  ad d itio n a l charge . W ay n e  C ounty  in tu rn  has con tracted  to  p ay  
D etroit a t a  ra te  o f $28.90 p e r  m illion  gallons, n o t only fo r  M acomb sewage, b u t fo r  
sewage o rig in a tin g  in  the  n o rth e a s t co rn er o f  W ay n e  C ounty .

C ontracts betw een M acom b C o u n ty  an d  the  several m un ic ipalities a re  sim ilar to  the 
arrangem ents m ade in  O ak land . A s th e  F e d e ra l gov ern m en t constructed  the  in te rce p to r 
in Macomb C ounty  as a  100 p e r  cen t F e d e ra l p ro je c t, the  need of p ro v id in g  fo r  bond 
interest and red em ption  in  the service  chai'ge w as e lim inated .
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T he W ay n e  C o u n ty  p o r tio n  o f th e  in te rc e p to r  p ro je c t  in clu d es 14,770 fe e t o f  6 f t .  
sew er, p u m p in g  s ta tio n  im p ro v em en ts , a n d  o th e r  a p p u r te n a n c e s . T he w o rk  w as 44  p e r  
cen t com ple te  on  A p r i l  3, 1943. T he cost o f  th is  p o r t io n  o f th e  p ro je e t  is  e s tim a te d  a t  
$580,000, o f w hich  65 p e r  cen t is  to  be a  F e d e ra l  g ra n t.

The M acom b C o u n ty  p o r tio n  co n sists o f  7 ,445 fe e t  o f  6 f t .  sew er, 7 ,167 f e e t  o f  5 f t .  
sew er, a n d  d iv ers io n  c o n tro l cham bers . T h e  w o rk  w as 38 p e r  cen t co m p le te  A p r i l  3, 
1943. T he cost w ill be ab o u t $535,000.

O p e ra tio n  o f th e  M aco m b -W ay n e  p ro je e t  sh o u ld :

(1 )  R em ove p o llu tio n  fro m  th e  u p p e r  D e tro it  R iv e r  a n d  L ak e  S t. C la ir  in  so f a r  as 
caused  e ith e r by  d ry  w e a th e r sew age flows o r loca l p la n t  effluents.

(2 ) P ro v id e  a p p ro v e d  sew er o u tle ts  f o r  co m m u n itie s  in  b o th  W a y n e  a n d  M acom b 
C o u n ties n o t now  served.

(3 )  O ffer p o ss ib ility  f o r  ex ten sio n  n o r th w a rd  to  se rve  a s  a  s a n i ta ry  sew age o u tle t 
f o r  th e  n o r th e rn  end  o f  S t. C la ir  S h o res a n d  p laces  o n  to  th e  n o rth .

(4 )  O bvia te  th e  n ecessity  f o r  th e  c o n s tru c tio n  o f new  lo ca l sew age t r e a tm e n t  p la n ts  
in  th e  a re a  served.

(5 ) R e-o p en  so u th e rn  M acom b C o u n ty  m u n ic ip a litie s  to  e lig ib ility  f o r  F .H .A . 
m o rtg a g es  w ith o u t local se p tic  ta n k  re q u ire m e n ts .

U n c e rta in tie s  o f  th e  p la n  a re  s im ila r  to  those  o u tlin e d  f o r  th e  O a k la n d  C ounty-D e- 
t r o i t  p ro je e t.  F u r th e r  a tte n tio n  is re q u ire d  on  th e  q u e stio n  o f  s to rm  w a te r  overflow  haz
a rd  to  th e  b a th in g  beaches a lo n g  th e  L ak e  S t. C la ir  sh o re  line .

E s tim a te d  a n n u a l serv ice  ch arg es to  th e  h o u seh o ld er a re  s u b s ta n tia l ly  th e  sam e as 
th ose  ex p ec ted  to  o b ta in  in  O ak lan d  C o un ty .

Mosquito  Control.  B y  R. B. Jackson,  p p .  5 6 - 5 8 .— T h is p a p e r  o u tlin e s  m eth o d s fo r  
co n tro llin g  m osquitoes. I t  co n ta in s  u se fu l in fo rm a tio n  on  th e  use  o f  o ils a n d  m osquito  
larv ie ides.

T. L . H er r ic k
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Plumbing P rac tice  and  Design. B y  S vend  P l e m . J o h n  W iley  and  Sons In c . 1943. 
Two V olum es. P ric e  $4.50 each.

Volum e I  com prises 308 p ag es  in  8 c h ap te rs  covering  th e  fo llow ing  to p ic s :
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This volume is re p le te  w ith  s ta n d a rd  specifications an d  design d a ta  p e r ta in in g  to  p ip in g  
and fittings, fix tu res, accessories an d  o th e r p lu m b in g  m ate ria ls . The ch ap te r  on cor
rosion, though  b rie f , affo rds an  excellent su m m ary  o f p re sen t th eo re tical concepts o f the 
fundam entals o f  corrosion . T he c h a p te r  on a ir  p ip in g  an d  eq u ipm en t is com m endable.

Volum e I I  co n ta in s 329 p ag es a n d  11 ch ap te rs , as fo llow s:
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W ater P ip ing  .................................................................................................  69
D rainage ............................................................................................................  36
Sewers ................................................................................................................. 13
Sewage Disposal and T reatm ent .............................................................  25
Gas P ip in g  and A ppliances ......................................................................  18
W ater H eating  .................................................................................................  54

Volume I I  is e ssen tia lly  a m an u a l o f  p lu m b in g  p rac tice , in tro d u ced  by  a n  e lem entary  
trea tm en t o f p ra c tic a l h y d ra u lic s  in  w hich  th e  im p o rtan ce  o f cross-connections is  em
phasized. The c h a p te rs  on  sew ers an d  sew age trea tm e n t a re  also qu ite  e lem entary  and 
ap p ly  p r im a rily  to  r u r a l  re s id en tia l an d  sm all in s titu tio n a l fac ilitie s  ra th e r  th a n  m unic i
pal in sta lla tions. T he recom m ended  p ra c tic e s  a re  g en era lly  sound, w ith  p ro p e r  em pha
sis being accorded  to  c o rrec t u sage  o f v a rio u s ty p es  o f sew ers as well as the fac to rs  
involved in  the  selection  o f th e  degree  o f sew age trea tm en t. O ccasional am biguity  o f 
language and  a rra n g e m e n t is no ted , as w here  defin itions re la tin g  to  th e  activated  sludge 
process a re  included  u n d e r  a section  cap tio n ed  “ T an k  T rea tm en ts .”

The a u th o r is  considered  to  have  achieved h is s ta te d  p u rp o se  o f p ro d u c in g  a p ra c 
tical and  u se fu l han d b o o k  in  w hich  he p ro p o ses to  “consolidate the  sca tte red  d a ta  on the  
subject an d  to  p re sen t them  in  a  u n ifo rm  te rm ino logy .” The books a re  care fu lly  edited, 
based on w ell-founded  re fe ren ces  to  th e  l ite ra tu re  and  a re  no tew orthy  f o r  the  p ro fu se  
definitions. In  th e  sew age  w o rk s  field, th e  books w ill be m ost u se fu l to  design ing  
engineers fo r  the  in fo rm a tio n  ap p lic ab le  to  th e  design  o f the  m y riad  o f deta ils  re q u ir
ing consideration  in  m o d ern  sew age tre a tm e n t w orks, such as deta ils  o f  a ir, gas and  
heating p ip in g  an d  eq u ip m en t. T hey  w ill also be o f value  to  p la n t o p e ra tio n  personnel 
in  connection w ith  m ain ten an ce  an d  rep lacem en t o f  p lu m b in g  fac ilitie s  as well as to  
public health  eng ineers engaged  in  the  developm en t and  a d m in is tra tio n  o f p lum bing  codes.

W . H . W .

1257





p r o t e c t  y o u r b o ile r  p lan t, 
d i g e s t e r  an d  I m h o f f  

ta n k s  and  o th e r  eq u ip m e n t 
a g a in s t  th e  g a s  ex p losion  haz 
a rd  by in s ta llin g  th e s e  P.F.T. 
s a fe g u a rd s ,  which a re  u sed  
in h u n d re d s  o f  sew ag e  t r e a t 
m e n t p la n ts , includ ing  m ore  
th a n  2 2 5  w ar p ro je c ts .

P . F . T .  T y p e  “ B ”  F l a m e  T r a p  p ro v id es fu ll  p r o te c t io n  a g a in s t  th e  
p a ssa g e  o f  f la m e s  in t o  t h e  su p p ly  l in e ,  a n d  a g a in s t  b u r n in g  m ix -  

* tu r e s . T h e  f la m e  e le m e n t  is  r u g g e d , n o n -c o r r o s iv e  a n d  r e a d ily  
r e p la c e a b le .

P . F . T .  T y p e  “ B ”  P r e s s u r e  R e l i e f  W a s t e  G a s  F l a m e  T r a p ,  p la ce d  
in  t h e  w a s te  g a s  l in e ,  m a in t a in s  a c o n s t a n t  g a s p r e s su r e , w h ile  
e l im in a t in g  t h e  e x p lo s io n  h a za rd .

P . F . T .  P r e s s u r e  I n d i c a t i n g  G a u g e — t h e  th r e e  s c a le  u n i t ,  u sed  
w ith  P .F .T . F la m e  T r a p s , c o n s t a n t ly  in fo r m s  t h e  o p er a to r  o f  th e  
gas p r e s su r e s  in  d ig e s te r , serv ice  a n d  w a s te . A lso  s to c k e d  in  
s in g le  u n it s .

P .F .T .  C o n d e n s a t e  D r i p  T r a p  sa fe ly  a n d  e ffe c tiv e ly  re m o v es  m o is 
tu r e  fr o m  g a s l in e s  w it h o u t  d a n g e r  o f  g a s le a k a g e . I n s ta l le d  a t  
lo w e s t  p o in t  in  l in e  for  p e r io d ic a l d ra w -o ff, d u r in g  w h ic h  gas  
l in e  is  p o s it iv e ly  c lo se d .

P . F . T .  W a s t e  G a s  B u r n e r  c o n s is t s  o f  a b u r n e r  p o t  m o u n te d  o n  a 
p e d e s ta l, o p e n  a t  th e  to p , a n d  f it te d  w ith  a se r ie s  o f  fire b r ick  
b a ffle s . B e lo w  b a ffles  
is  lo c a te d  t e r m in a l o f  
w a ste  g a s l in e ,  in  c o n 
ta c t  w ith  a p ilo t  l ig h t .
C o m b u s tio n  c h a m b e r  
is  v e n te d , a n d  p ilo t  
l i g h t  i s  a d j u s t a b l e  
fro m  t h e  ex te r io r .
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P .F .T .  - e q u ip p e d  s e w a g e  p l a n t  b o i le r  
ro o m . T o p  c e n te r :  T y p e  " B ” F la m e  
T ra p ;  lo w e r  r ig h t:  T y p e  " B ” P r e s 
su re  R e l i e f  W a s te  G a s F la m e  T r a p s ;  
c e n te r :  C o n d e n s a te  D r ip  T r a p ;  r ig h t:  
P r e s s u r e  I n d i c a t i n g  G a u g e ;  t o p  
c e n te r :  l in e  to  W a s te  G a s B u r n e r ,  
s h o w n  in  in s e t .

-P .F.T

n p T  b o i l e r  r o o m  
K K I .  e q u i p m e n t



B i g  p i p e  m a d e  h e r e

c a s t in g  p i t  f o r  la r g e  d ia m e te r  p i p e , d r a w n  b y  H u g h  F e r r is s .

T h is  d r a w in g  sh o w s  a p it  in  o n e  o f  
o u r  fo u n d r ie s  p r o d u c in g  la r g e  d ia m e 
ter  c a s t  ir o n  p ip e . W e c a n  f u r n is h  
p it  c a s t  p ip e  in  d ia m e te r s  2 - in c h  to  
8 4 - in c h  in  a c c o r d a n c e  w it h  a l l  s t a n d 
ard  s p e c if ic a t io n s  or t o  m e e t  e n g i 
n e e r s ’ s p e c ia l  r e q u ir e m e n t s .  P ip e  
c a n  b e  m a d e  w it h  b e l l - a n d - s p ig o t ,  
m e c h a n ic a l ,  f la n g e d  or f le x ib le  j o in t s

— or w it h  p la in  e n d s .  W e a ls o  m a n u 
f a c t u r e  S u p e r - d e  L a v a u d  c e n t r i f u -  
g a lly  c a s t  p ip e  in  d ia m e t e r s  fr o m  
3 - i n c h  t o  2 4 - in c h ,  w i t h  b e l l - a n d -  
s p ig o t  or  m e c h a n ic a l  j o in t s  or  p la in  
e n d s ,  a n d  h a v e  s t o c k s  o n  h a n d  fo r  im 
m e d ia t e  s h ip m e n t .  F i t t in g s  fo r  t h e s e  
ty p e s  o f  p ip e  c a n  b e  m a d e  p r o m p t ly  
in  o u r  s p e c ia l  f i t t in g s  f o u n d r ie s .

U n i t e d  S t a t e s  P i p e  &  F o u n d r y  C o .
G e n e r a l O ffices :  B u r l in g t o n , N e w  J e r s e y . P la n t s  a n d  S a le s  O ffic e s  t h r o u g h o u t  t h e  ZJ.S A
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6  important advantages with GRAVER

CLARIFIERS

N o t e  t h e s e  o u t s t a n d in g  
a d v a n ta g e s :

1 . F lexible drive with “ k n e e -  
a c t i o n ” connections.

F O R  Clarifiers o f  45  fe e t d iam e te r  o r  larger, G ra v er offers 
e q u ip m en t th a t d o es n o t  re q u ire  p re c is io n  tan k  fin ishes o r 

accurate tracks. T h e  F lex id riv e  p r in c ip le  o f  c o n s tru c tio n  p e r 
m its th e  b rid g e  to  easily  fo llo w  h o riz o n ta l an d  vertica l “ o ff” 
d im ensions. T h e  “ k n e e -a c tio n ” p r in c ip le , w h ich  has been  
universally a d o p te d  by  th e  a u to m o tiv e  in d u stry , p e rm its  fu ll 
pow er tran sm iss io n  w ith  flex ib le , sm o o th  ac tio n  an d  lo w  cost 
o f  in stallation .

Prim ary C larifiers are e q u ip p e d  w ith  an  A u to m a tic  S k im m er 
which o perates o n  a b ra n d  n e w  p r in c ip le  an d  has m any  o u t
stand ing  features. A v o id in g  a ll o f  th e  d isad v an tag es o f  surface 
suction  types o r  sc rap in g  m ech an ism s , th is  sk im m e r positiv e ly  
traps th e  scum  an d  rem o v es  it  to  th e  las t o unce.

U sed w ith  th e  G rav er F lex id riv e  C larifier, th e  sk im m e r can be 
operated  to  su it actual re q u ire m e n ts , sin ce  i t  can b e  set to  re 
m ove scum  o n  any d es ired  sc h e d u le  fro m  o n c e  every re v o lu 
tio n  to  once a day.

W hatever your c la rification  n eed s , c o n su lt G raver. W e ’ll 
gladly give you full d e ta ils  w i th o u t  o b lig a tio n .

2 .  Sm ooth, stream lined sludge col
lection without any whipping action  
or local disturbance.

3 .  Low power requirem ents be
cause full u se is  m ade of leverage.

4 .  N o wear on gears or driving 
m echanism — peripheral drive op
erates under an ex trem ely  low  
torque.

5 .  It is  im possible to overload the  

Flexidrive.

6 . All m echanical parts easily  ac
cessib le  for m aintenance without 
interrupting service.

GRAVER TANK & MFG. CO., INC.
4809-41 Tod Ave., East Chicago, Ind. 

New York Catasauqua, Pa. Chicago Tulsa
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“VflREC” A pproved  PRESSURE 
RELIEF AND FUME TRAP 

ASSEMBLY

T his un it consists of a  d ia
ph rag m -o p e ra ted  regu lator, 
flame trap  and a therm al shut- 
off valve of a th ro ttling , non
chattering  type. I t  m aintains 
a  predeterm ined back pres
sure, passing all surplus gas 
to  th e  waste gas burner. I t  
stops flame propagation. The 
pa ten ted  telescopic flame trap  
elem ent simplifies inspection 
and m aintenance.

• s e t t e r

'H i t

^*în= îî*^

TO KNOIII  H O W  TO 
C O N T R O l i  S E W R G E

G O S  10  y o o R
TREHTOIEOT P b R O T

Yes— your nam e and  address on a  penny postcard  is all 
th a t  is necessary for you to  receive th e  new “ V A R E C ” 
Sewage Gas C ontrol and  S afety  Devices C atalog  and  H a n d 
book S-3. T his volum e is profusely illu stra ted  w ith  p rod
uct and  installation  photographs, flow charts, diagram s, 
engineering d a ta  and  inform ation  so v ita l for th e  control 
of sewage gas in trea tm en t p lants.

T H E  V A PO R  R E C O V E R Y  S Y S T E M S  C O M P A N Y
Compton, California

Branch Offices — Stocks carried a t 
New York City - Tulsa, Okla. - Houston, Tex. - New Orleans, La.

Agencies Everywhere

C ’ ’ Appr«ee4 P R O D U  C T S

i I *•.«■* • 'S p 1 [ f l H■ ¿ L  SHF.. SUPER
1 SENSITIVE -  WASTE GAS

MANOMETERS _ PRESSURE REGULATORS HANDHOIE COVERS BURNERS DRIP-TRAP ASSEMBLIES
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America has become waste-conscious. The waste of scrap metal, tin, rubber and 
other materials has been practically eliminated. We are fast learning not to waste 
food. The magnitude of America’s job of even partly feeding several hundred mil
lion United Nations’ people is becoming impressed on the public mind, together with 
the necessity of increasing our food production to an unprecedented volume.

When sewage sludge is burned or buried, a flagrant food waste is perpetrated. 
Greater food production means bigger crops, and that necessitates more fertilizer. 
Sewage sludge contains valuable fertilizing materials which must be utilized. You 
can do your part toward increasing the food output at a profit to your country and at the 
same time e l im in ate  the cost of sludge disposal, as hundreds of other sewage treat
ment plants are doing, with a Royer Sludge Disintegrator.

Available in twelve stationary and portable models, and in sizes for every requirement; 
electric motor, gasoline engine or tractor driven. (Furnished with steel wheels until 
rubber tires are again available.)

Write today for Sewage Sludge Utilization “Datalog”.

R O Y E R  F O U N D R Y  &  M A C H I N E  CO.
1 7 6  PRINGLE ST., KINGSTON, PA.
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FLEXIBLE “ EZY” ROD REEL
W h e th e r  you  m o u n t th e  N ew  F L E X IB L E  " E Z Y ” 
R od R eel on  y o u r tru ck  o r  u se  i t  on  th e  g ro u n d  
o r  p a v e m e n t, you  will d o  away w ith  all s to o p in g , 
h o o k in g  an d  u n h o o k in g  w h en  w ind ing  an d  un
w ind ing  F L E X IB L E  ro d s . By m ea n s  o f  th e  
h o le s  in th e  R od  R eel b a se , t h e  R ee l m ay be 
u sed  w ith  th e  " E Z Y ” R ee l S ta n d  o r  it m ay be 
quickly  and  eas ily  m o u n te d  on  y o u r tru ck .

FLEXIBLE SEW ER-ROD EQUIPMENT CO.
9 0 5 9  VENICE BOULEVARD LOS ANGELES, CALIFORNIA
401 BROADWAY, NEW YORK, N. Y. •  PICKWICK BLDG., KANSAS CITY, MO.

INCINERATION ENGINEERS

n i C H O L S  E I I G i n E E R I I I C  &  
R E S E A R C H  [ O R P O R H T I O n
60 WALL TOWER NEW YORK, N .T .

Consultants • Designers • Constructors

F O R  S A T IS F A C T O R Y  S A L E S  R E S U L T S !
A D V E R T I S E  I N

S E W A G E  W O R K S  J O U R N A L
FOR RATE CARD AND OTHER RELEVANT DATA WRITE TO:

A R T H U R  A . C L A Y , A d v e r t i s i n g  M a n a g e r — 40 W a ll S tr e e t ,  N e w  Y o r k , N . Y .



ACCURATE, DEPENDABLE, TROUBLE FR E

METERS a n d  VALVES
P R O V I D E  E X A C T I N G  C O N T R O J

T HE P a p illio n  C reek  D istr ict S ew a g e  T r ea tm en t Plai 
in  O m aha, N eb rask a , a m o d e l o f  its k in d , is o n e  i 

the finest in  the M id w est. I t  is d es ig n ed  to  serve an an  
em bracing  6 0 ,0 0 0  p e o p le , w ith  ex p a n sio n  facilities f< 
serv in g  an u ltim ate p o p u la tio n  o f  100 ,000.

D e s ig n e d  u n d e r  t h e  s u p e r v is io n  o f  th e  la  
G eo rg e  B . G a sco ign e and th e  successor o rg a n iza tio n  < 
H aven s and E m erson , th is p lant is e q u ip p e d  w ith  tl 
latest and m ost m odern  o p era tin g  and co n tro l apparatv  

T h e  p lan t uses fifty-three N o rd stro m  Lubricatt 
P lu g  V a lv es for co n tro llin g  air to  the  ch an n els ar 
s lu d ge to  and from  the d ig estio n  units. For th e  m easur 
m ent o f  h o t  w ater, four 1 Vi-inch P ittsb u rgh  H o t  W a t  
M eters are used; and for sew a g e  gas m easu rem en t tl 
plant em p lo y s four EM CO N o . 2V2 and tw o  EMC  
N o . 4  S ew age G as M eters.

P I T T S B U R G H  E Q U IT A B L E  M E T E R  C O M P A b
boston MERCO N O RDSTROM  VALVE COM PANY pittsbub

‘Z Y Z "  Houston M*il> P .. 105 »’,SILtsBUFFALO HOUSTON a MEMPHIS SEATTiChicago kahsas city NATIONAL METER DIVISION, Brooklyn, N. Y. new york tulsa

B a c k  T h e  A t t a c h — B u y  W a r  B o n d s

EMCO No. 2Vi Sewage Gas Meters measuring 
portion of daily £jas production at Omaha. 
In foreground, two floor stands for operating 
gear driven Nordstrom Valves on sludge lines.

EMCO No. 4 Sewage Gas Meter measuring 
gas consumed by Digester Heating Facilities

G H -N A T IO N A L  EM CO  S E W A G E
n n I a or n A I  n  ■ W N O R D S T R O M
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: : D I R E C T O R Y  O F  E N G I N E E R S  : :

A L B R I G H T  &, F R IE L , I N C .
Consulting Engineers

W a te r ,  S ew erag e , I n d u s t r ia l  W a s te , 
G a rb a g e , P o w er P la n t  an d  

V a lu a t io n  P ro b le m s
1520 LOCUST ST. 

PHILADELPHIA, PENNA.

John W. Alvord Louis R. Howson 
Charles B. Burdick Donald H. Maxwell
A L V O R D , B U R D IC K  &  H O W S O N

E n g i n e e r s  
W ater Works, W ater Purification, 
Flood Relief, Sewerage, Sewage 
Disposal, Drainage, Appraisals, 

Power Generation 
Civic Opera Building Chicago

B L A C K  &  V E A T C H
C o n s u l t i n g  E n g in e e r s

4706 Broadway, Kansas City, Mo.
Sewerage, Sewage Disposal, W ater Supply, W ater Purification, Electric Lighting, 
Power Plants, Valuations, Special Investigations, Reports and Laboratory Service
E. B. B l a c k  N. T. V e a t c h ,  J e. A. P. L e a r n e d  H. F . L utz 

F. M. V e a t c h  J. F. B r o w n  R. E. L a w r e n c e  E. L. F iley

B U C K ,  S E I F E R T  A N D  J O S T
C o n s u lt in g  E n g i n e e r s  

(FORMERLY NICHOLAS S. HILL ASSOCIATES)
Specializing in Sewerage and Sewage Disposal, 

Water Supply and Water Purification, 
Valuations and Reports 

Chemical and Biological Laboratories 
112 East 19th Street New York, N. Y.

b u r n s  & McDonnell engineering  co .
M cD onnell-Smith-Baldwin-TYmantjs-M cD onneli.

Consulting E n gin eers  s ince 1897

W aterworks, Light and Power, 
Sewerage, R e p o r ts , D esig n s, 
Appraisals, R ate Investigations.

Kansas City 2, Mo. 107 West Linwood Blvd.

T H E  C H E S T E R  E N G I N E E R S
C a m p b e l l ,  D a v i s  &  B a n k s o n

W ater Supply and Purification, Sewerage 
and  Sewage T rea tm en t, Pow er D evelop
m ent and Applications, V aluations and 
R a te  Investigations.
210 E. PARK WAY AT SANDUSKY ST. 

PITTSBURGH, PA.

S A N I T A R Y  E N G I N E E R S
Only a sm all expenditure is neces

sary  to have your professional card 
brought to  the a ttention  o f ou r 3,000 
o r m ore readers in th is space.

SEWAGE WORKS JOURNAL 
40 W all Street 
New York City

C 0 N S 0 E R , TOW N SEN D  & QUINLAN

W ater Supply— Sewerage— Flood Con
trol & D rainage— Bridges— O rnam en
ta l  S tre e t  L ig h tin g — P av in g — L ig h t 
and Power P lan ts. Appraisals.

Chicago Times Bldg., 211 W. Wacker Drive

F A Y , S P O F F O R D  & T H O R N D I K E
ENGINEERS BOSTON, MASS.
F r e d e r i c  H . F a t  C h a r l e s  M . S p o f f o r d  
J o h n  A y e r  B io n  A . B o w m a n  
C a r r o l l  a .  F a r w e l l  R a l p h  w .  H o r n e  

Water Supply and Distribution 
Sewerage and Sewage Treatment Drainage

Investigations and Reports 
Decisions Valuations 

Supervision of Construction

FRASER-BRACE ENGINEERING CO., INC. 
Design, construction and installa
tion of complete plants and projects

Mechanical, Heavy Industries, Shipbuilding, 
Hydro-Electric Developments, Power Plants, 
Chemical and Refining Plants, Process Indus
tries, Metallurgical Developments and Processes, 
Explosives, Plastics, Water Supply and Treat
ment, Sewage and Industrial Wastes Treatment. 

REPORTS — APPRAISALS — CONSULTING 
10 East 40th Street, New York 16, N. Y.

G R E E L E Y  &  H A N S E N
E n g i n e e r s  

S a m u e l  A. G r e e l e y  P a u l  H a n s e n  
P a u l  E .  L a n g d o n  K e n n e t h  V  H i l l  
T h o m a s  M. N i l e s  S a m u e l  M. C l a r k e  

W ater Supply, W ater Purification. 
Sewerage, Sewage Treatment, Flood 
Control, Drainage, Refuse Disposal 

6 N. Michigan Ave., Chicago
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D I R E C T O R Y  O F  E N G I N E E R S

GANNETT, EA STM A N  & FLEMING, INC.
H A R R IS B U R G , P E N N A .

: :  E N G I N E E R S  : :

P rep aration  of 
P O S T  W A R  R E P O R T S  A N D  P L A N S

HAVENS AND EMERSON
(formerly Gascoigne & Associates) 

W. L. Havens C. A. Emerson 
A. A. Burger F. C. Tolles F. W. Jones

Water, Sewage, Garbage, Industrial 
Wastes, Valuations.—Laboratories

Leader Bldg. Woolworth Bldg.
Cleveland New York

M O R R IS  K N O W L E S , In c .  
E n g i n e e r s

Water Supply and Purification, Sewer
age and Sewage Disposal, Valuations, 

Laboratory, City Planning.
1312 Park Bldg. Pittsburgh, Pa.

M E T C A L F  & ED D Y
E n g i n e e r s

Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 

Laboratory Valuations 
Airfields

Statler Building 
Boston

Reeves Newsom E. H. Aldrich

NEWSOM & A L D R I CH
E n g i n e e r - C o n s u l t  a n t s  

Sewerage and Sewage Disposal 
Water Supply, Purification 

and Distribution 
Valuations and Reports 

500 Fifth Ave. H arrisburg, Pa. 
New Fork W illiamsburg, Va.

H Y D R A U L I C  E N G I N E E R S
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.

SEWAGE WORKS JOURNAL 
40 Wall Street 
New York City

R O B E R T  T . R E G E S T E R
C o n s u l t i n g  E n g i n e e r

Sewerage—Sewage Treatment 
W ater Works—Industrial Wastes 
Flood Control—Fire Protection

Advisory Service, Reports and Designs 
Baltimore Life Building 

Baltimore, Md.

R U S S E L L  and AXON
C o n s u lt in g  E n g i n e e r s  

Geo. S. Russell John C. Pritchard 
Joe Williamson, Jr. F. E. Wenger
Sewerage, Sewage Disposal, W ater Sup
ply, W ater Purification, Power Plants, 
Appraisals, Rate Investigations, Reports, 
Plans, Specifications.
4903 Delmar Blvd. St. Louis

STANLEY ENGINEERING COMPANY

Sewerage — W aterworks 
Drainage — Flood Control 

Electric Power

Central State Bank Building 
Muscatine, la.

WHITMAN, REQUARDT AND SMITH
Engineers

Ezra B. Whitman Norman D. Kenney 
Gustav J. Requardt A. Russell Vollmer 
Benjamin L. Smith Theodore W. Hacker
WATER WORKS— SEWERAGE— UTILITIES

Baltimore, Md. Albany, N. Y.

W I L L I A M  A. G O F F
C o n s u lt in g  E n g i n e e r

Private and Municipal Engineering 
Sewerage, Sewage Disposal 

W ater Supply and Treatment 
Garbage, Refuse, Industrial Wastes 

Design, Supervision, Valuations, Reports 
Broad St. Station Bldg., Philadelphia
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C O
0 & Ô "

W A R - P R O F I T E E R

B H U W A S T I C  N o .  5 0
filtration

AIR FILTERS 
CONCRETE PIPE 
DISTRIBUTION

PIPING 
draining 

PLATFORMS

FILTRATION
tanks 

flush tanks 
grease TRAPS
imhoff tanks 
tide gates 
turbo MIXERS

P r e v e n t  W e a r  a n d  C u t t i n g  o f  R o d s ,  

P lu n g e r s ,  S h a f t s  a n d  V a lv e  S t e m s

by using

M AB B S  R A W H ID E  P A C K IN G
T rade M ark

Re*. U. S. Pat. Off.

In Your Water Works and Sewage Plants
It la s ts  longer, is  an tifrictional, sa v e s  
pow er, labor and repairs. W ill prove th e  
m ost econ om ica l packing th a t can  be  
bought. T h ese  are th e  rea so n s w hy the  
U n ited  S ta te s  G overn m en t h a s  b een  
u sin g  M ah b s R aw hide P ack in g  on their  
hydraulic d red ges for m ore than  35 years.

It Would PAY YOU to Use It on Your Water 
Works and Sewage Pumps and Valves.

Mabbs Hydraulic Packing Co.
Inc. 1892

4 3 1  S . D e a rb o rn  S t. C h icag o , III.

N o  se w a g e  d isp o sa l p lant can  afford  
to  r is k  c o r r o s io n  o f  stru ctu re  an d  
eq u ip m en t th ese  days. W ith  stee l parts 
a ll but ir r e p la c e a b le , an d  la b o r  so  
scarce, th e  ravages o f  c o r r o s io n  can  
b e c o s tlie r  than  ever.

P rotec t your p la n t’s structural and  
eq u ip m en t stee l, and  co n crete , w ith  
B itum astic  N o . 5 0 . T h is  heavy-duty, 
c o ld  a p p lied  co a tin g  w ith sta n d s e x 
p o s u r e  to  e x t r e m e  m o is t u r e  a n d  
co rro s iv e  co n d itio n s .

T h e  ease  w ith  w h ic h  it m ay b e ap 
p lied , and the  th ic k n e ss  o f  th e  co a tin g  
(up  to  1 /1 6 "  in  m u ltip le  c o a ts )  have  
m ade B itum astic  N o . 50  th e  num ber  
o n e  c h o ic e  o f  m any se w a g e  p lan ts.

For more d e ta i l e d  information
send fo r  illustrated fo lder  Flo. 941■

No. 5 0
WAIL.ES DOVE-HERMISTON CORP.

WESTFIELD, N. J.
New York • Philadelphia • Cleveland • Chicago 
Houston • Tulsa • Miami • San Francisco • Los Angeles

“ O ur F if ty  E ig h th  Y e a r”
S e r v i n g  A m e r i c a

Doing The Things We Know Best

S A N I T A R Y  E N G I N E E R S
Send for Facte on Lateet

G ruendler S ewage S hredders
for Municipal Sewage Plante

For disintegration of Rag Stock, Garbage, 
Floatables, and Fibrous Materials with out
Choke Down so as to pass Screen Bar_

Select a GRUENDLER SHREDDER

G R U E N D L E R
C R U S H E R  & P U L V E R I Z E R  C O . 
2929 N . M a rk e t S t. S t. Louis, M o.

B uilders of 
G A R B A G E 
D ISPO SA L 

S H R E D D E R S  
for B attlesh ips, 
M erch an t 

M arine  
and 

M unicipal 
P lan ts
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CRYSTOLON BRICK 
FOR INCINERATORS

F or m u n ic ip a l  in c in e r a to r s  N o r to n  
C r y s to lo n  ( s i l ic o n  c a r b id e )  b r ic k  p r o 
v id e  g r e a t  r e fr a c to r in e s s  a t  h ig h  t e m 
p e r a tu r e s . T h e y  a re  c h e m ic a l ly  r e 
s i s t a n t  to  th e  e r o s iv e  a c t io n  o f  s la g  
a n d  so  d e n s e  th a t  m o l t e n  a sh  w ill  n o t  
ta k e  h o ld  by  p e n e tr a t io n .

N O R T O N  C O M P A N Y
Worcester 6 Massachusetts

POROUS PLATES 
FOR RAPID SAND FILTERING
B e ca u se  th e y  are  r u g g e d ly  d e s ig n e d ,  

ch e m ic a lly  s ta b le  a n d  u n ifo r m , N o r to n  
P orous P la te s  a re  b e in g  s e le c te d  for  
rapid sa n d  f ilte r in g . S p e c ia l p la te s  
w ith  leg s are a v a ila b le  w h e n  s u b s tr u c 
ture is n o t  d e s ir a b le . T h e  p la te s  c a n  
be jo in e d  by d u r a b le  c e m e n t in g  a n d  
c a u lk in g  m a te r ia ls , a n d  r a b b e te d  or  
beveled  ed g es  c a n  b e  s u p p lie d .

POROUS PLATES AND TUBES 
FOR ACTIVATED SLUDGE 

SEWAGE PLANTS
“ C o n tr o lle d  s t r u c t u r e ”  in  t h e  m a n 

u fa c tu r e  o f  N o r to n  P o r o u s  P la t e s  a n d  
T u b e s  a s s u r e s  u n ifo r m  a ir  d i s t r ib u 
t io n  a n d  r e g u la te d  w e t  p r e s s u r e  lo s s .  
T h e s e  e f f i c i e n t l y  d e s i g n e d  P o r o u s  
M e d iu m s  w ill  d e liv e r  a ir  to  t h e  s e w 
a g e  in  a m o u n t s  a n d  a t  r a te s  o f  flo w  
c a lc u la te d  to  g iv e  t h e  b e s t  r e s u l t s .

NORTON f £  POROUS MEDIUMS
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W O R T H I N G T O N
Equipment h r  sewage punts

CENTRIFUGAL PUMPS
FOR RAW SEWAGE, SEWAGE SLUDGE AND GENERAL SERVICES

SEWAGE GAS ENGINES DIESEL ENGINES 
CONVERTIBLE GAS-DIESEL ENGINES

S T E A M  A N D  P O W E R  P U M P S  

T U R B I N E  W E L L ,  S U M P  A N D  D R A I N A G E  P U M P S  

S T E A M  C O N D E N S E R S  A N D  A U X I L I A R I E S  * 

F E E D W A T E R  H E A T E R S  

V A C U U M  P U M P S  S T E A M  J E T  E J E C T O R S

S T E A M  T U R B I N E S  

R E D U C I N G  A N D  I N C R E A S I N G  G E A R S  

S T A T I O N A R Y  A I R  C O M P R E S S O R S  

P O R T A B L E  A I R  C O M P R E S S O R S  

FOR CONSTRUCTION AND MAINTENANCE 

R O C K  D R I L L S  A N D  C O N S T R U C T I O N  A I R  T O O L S  

M U L T I - V - B E L T  D R I V E S  L I Q U I D  M E T E R S

WORTHINGTON PUMP AND MACHINERY CORPORATION
G e n e r a l  O f f i c e s :  H A R R IS O N , NEW JER SE Y  1C2 ■•m

■IRf

'WV\
m

\

\w
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As our armed forces advance island after island in the 
South Pacific, on each of these stepping stones to Tokio they encounter an enemy 
more dangerous than the treacherous Japs.

It is water-borne disease. In past wars this killer has caused more casualties than 
the most deadly weapons devised by man!

Today, chlorine and its compounds help to protect our fighting men against many 
forms of this menace. And for this important purpose, and other vital uses, Penn 
Salt supplies the army and navy with this important chemical.

In camps, during troop transportation, and in the field, chlorine sanitizes water 
for drinking and bathing. Its compounds serve bactericidal uses in field and base 
hospitals—in laundries, for bleaching and sanitizing purposes—in footbaths as a 
safeguard against common fungus infections.

These needs take a great deal of the Penn Salt output of chlorine and chlorine 
compounds. However, our concentration on 
this urgent wartime service has provided us 
with a fund of experience and increased facili
ties which will be turned to serving our 
peacetime customers even more satisfactorily 
when the war is won.

P E N  N S  Y  I V A H I A
M A N  U/FA/7C T U R I N G  C 0//M P A N T

1000  W IDEN ER BU ILD IN G , PH ILADELPHIA 7 , P A .

NEW YORK • CHICAGO • ST. LOUIS . PITTSBURGH 
MINNEAPOLIS • WYANDOTTE • TACOMA

(Penn Sail manufactures

Liquid Chlorine
for water sanitation and 

sewage treatment
Also

Perchloron* • Anhydrous Ammonia 
Filter Alum • Ferric Ch loride 

Sodium Aluminóte • Ch loride o f Lime 
Caustic Soda and other products

*Trade-mark Reg. U. S. Pat. OR.
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D i r e c t  r e c i r c u l a t i o n  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 content of the sewage is 
reduced not by a single contact with 
bacterial growth but by repeated pas
sages through the biological filter.

•  L O W E R
o r g a n i c  c o n t e n t

• H I G H E R
l o a d i n g . . .  w i th  th e

ACCELO- 
F I L T E R

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.

D GsD F  D IL E  0  I N T E R N A T I O N A L  F I L T E R  CO.
I N C O R P O R A T E D  325 W. 25TH PLACE,  CHICAGO,  ILL.

E R E  I T  I S !

T H E  J E F F R E Y  M A N U F A C T U R I N G  C O M P A N v
( E s t a b l i s h e d  i n  1 8 7  7)

902-99 NORTH FOURTH STREET, COLUMBUS 16. OHIO
Please send me my copy of Catalog No. 775-G

Y o u r  C o p y  is  r e a d y .  T h is  n e w  C a ta lo g  
c o n ta in s  v a lu a b le  in f o r m a t io n  c o v e r in g  
J e f f r e y ’s sp e c ia liz e d  s e rv ic e  a n d  e q u ip 
m e n t  in  th e  fie ld  o f  p u r i f ic a t io n ,  in c lu d 
in g  B io f i l t r a t io n  p la n t s .

Y o u  c a n n o t  a f fo rd  t o  b e  w i th o u t  th i s  
b o o k  if  y o u  a re  c o n s id e r in g  c u r r e n t  
h e a l th  p ro b le m s  o r  p o s t - w a r  p r o j e c ts  in  
y o u r  c o m m u n ity .  T h e  c o u p o n  b e lo w  
is  fo r  y o u r  c o n v e n ie n c e .

^  M a i l  i t  T O D A Y  ^

Nam e........
Position 
Company . 
Address.....

9
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$ € N D  F O B  T H IS  

P È A Œ C Â I T jR f A T f f i

T h is  h ig h ly  in fo r m a t iv e  a n d  u se fu l  p r e se n ta 
t io n ,  p rep a red  b y  a c o m p e te n t  e n g in e e r , J . C. 
T h o r e se n , s im p lif ie s  t h e  p r o b le m  o f  s e le c tin g  
M a in  L in e  M e te r s . I t  d e sc r ib e s  fo r m s  o f  d if 
fe r e n t ia l  p ro d u cers  a n d  q u ic k ly  so lv e s  ty p ic a l  
p r o b le m s  w ith  t h e  u se  o f  g r a p h ic  c h a r ts . For 
y o u r  co p y  w r ite  B u ild e r s -P r o v id e n c e , I n c ., 9 
C o d d in g  S t . ,  P ro v id e n c e  1 , R . I.

J

AWARDED AUG. 1st, 1942 
STAR AWARD MAY 8th. 1943

BUILDERS

BUILDERS-PROVIDENCE
RECORDING INDICATING C0NÏR0U.ING

/ ‘M tkm n rn ti
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L a M O T T E  P O M E R O Y  S U L F I D E  T E S T I N G  S E T

T h is  ou tfit  w as d e v e lo p e d  for  th e  accu rate d e ter 
m in a t io n  o f  T o ta l  S u lfid es , D is s o lv e d  S u lfid es , 
a n d  F ree  H y d r o g e n  S u lf id e  in  A ir  a n d  G a se s. 
T h e  m eth o d s o f  te s t in g  em p lo y ed  are th o s e  o f  
D r. R ich ard  P o m ero y , w ith  w h o se  c o o p e r a t io n  
th e  apparatus has b een  d e v e lo p e d . O u tfit  c o m e s  
c o m p le te  w ith  necessary  rea g en ts, p ip e tte s , g la ss
w are and fu ll in stru ctio n s .

IVrite fo r  fu r th e r  in form ation

LAM OTTE C H E M IC A L  P R O D U C T S  C O .
DEPT. SW TOW SON-A, BALTIM ORE, MD.

M E M B E R S  O F  L O C A L  A S S O C IA T IO N S

Have you  p a id  yo u r  D U ES to  yo u r  
local a s so c ia t io n ?

I f  n o t ,  d o  s o  N O W  i n  o r d e r  t h a t  y o u  w i l l  r e c e i v e  

S e w a g e  W o r k s  J o u r n a l  w i t h o u t  i n t e r r u p t i o n .

N O W  A V A I L A B L E  on
e a s y  t e r m s

T HE hydraulic engineer’s own handbook—com
parable to the standard handbooks in other 

fields—to help you plan and design hydraulic works quicker—
belter.

HANDBOOK OF 
APPLIED HYDRAULICS

Compiled, by Staff of Specialists
Ca l v in  V ic t o r  D a v is , E ditor-in-C hief

1100 pages, 6 x 9 ,  645 illustrations, $7 .50
HERE—in one big, usable manual—are the data you need to 
refer to constantly In planning and designing all types of 
hydraulic works—principles, up-to-date procedures, helpful 
pointers, details, time-saving formulas, tables, diagrams, etc.— 
all arranged conveniently for handy, quick reference. 23 big 

sections cover bydrol-
-EASY PAYMENTS- ogy, water supply, sew

erage, water power, hy
draulic structures, etc., 
etc.

Mail the coupon

See book on approval; pay 
$1,50 in IO days and $3.00 
monthly for 2 months if you 
keep it.

^McGraw-Hill Book Co.. 330 W. 42d St.. New York 18, N.Y. j
Send me Davis’ Handbook of Applied Hydraulics for 10 i 
days’ examination on approval. In 10 days I will send j 
$1.50 plus few cents postage, and $3.00 monthly for 2 . 
months, or return book postpaid. (Postage paid on or- | 
ders accompanied by remittance of first installment.)
Name.............
Address...........
City and State. 
Position...........

i ........................................................................... ii Company................................................... SWJ. 9-43 I

HOW ONE WATER SUPPLY 
PUMPS ANOTHER SUPPLY
At full capacity, the D e Laval water tur
bine at the right, receiving 20,800 g.p.m. 
of Cat skill water under 210 ft. head and 
discharging to its distribution system  
against 120 ft. head, drives the D e  Laval 
pump at the left operating at 560 r p m 
which delivers 21,000 g.p.m. of Croton 
water to its distribution system  aeainct 
100 ft. head. The positive head  at the  
suction nozzle is  35 ft.
The speed of the unit is  autom atically  
regulated. 3

D e Laval E ngineers will gladly help in 
solving your pumping problems.

DE LAVAL STEAM TURBINE CO
T R E N T O N  2,  N E W  J E R S E Y  *
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S A F E T Y
w i t h

E verson  S te r E la to r S  
are all eq u ipped  with  
the R ota-M eter Visible  
G as F e e d  In d ic a to r  
which actual tests  have  
proved to be as high as 
99.5% accurate in the  
m easurem ent of con
tinuous gas flow.

A C C U R A C Y

w i t h

E verson S te r E la to r S  
m ean greater sa fe ty .
For in case of water 
failure or gas line leak
age, the Vacuum regulator and shutoff valve  
automatically stops the gas flow.

EVERSON M A N U FA C T U R IN G  C O .
207 W. Huron S t . CHICAGO 1 0 , U .S .A .

R e a s o n ’s  
G r e e t i n g s ! !

th e  a p p ro a c h  o f th e  H o lid a y  
S easo n , we w ish to  ta k e  th is  o p p o r 
t u n i t y  on  b e h a lf  o f th e  F e d e ra t io n  
of S ew ag e  W o rk s  A s so c ia tio n s  a n d  
i t s  p u b l i c a t i o n ,  S e w a g e  W o r k s  
J o u r n a l , to  th a n k  a ll o u r  m e m b e rs , 
su b s c r ib e rs , a d v e r t is e r s  a n d  f r ie n d s  
fo r th e i r  p a s t  p a tr o n a g e  a n d  c o o p e ra 
tio n , a n d  o f w ish in g  e v e ry o n e :

a n d  0 e a c e f e i / ^ J / e a / y

M a y  w e h a v e  th e  p r iv ile g e  of s e rv in g  
y o u  a g a in  in  1944.

rffe A . M . Rawn, P res iden t  

F e d e ra t io n  of S ew ag e  
W o rk s  A s so c ia tio n s

A S P L E N D I D  C H R I S T M A S  P R E S E N T
Are you one of th e  2500 satisfied readers who 

has purchased this outstanding book on sewage 
disposal ? If not, we recommend th a t you place 
it on your Christmas shopping list.

Everyone concerned with the m any prob
lems relating to sewerage and sewage treat
ment will find this 371 page book a reservoir 
of useful data, an educational treat and a 
splendid reference.

The thirty-two chapters are written 
by thirty-five authorities distinguished 
in their respective fields.

The topics are many and varied, 
covering (1) processes of sewage treat
m ent, (2) disposal of effluents, (3) re
search in the laboratory and plant, 

(4) disposal of industrial wastes, 
and (5) regional and national as
pects of sewage disposal.

Copies 
sold as 
fo llow s:

To subscribers 
of Sewage Works Journal, $2.50 per copy 
To non-subscribers, $3 .50  per copy 
(Foreign Postage of 33 cents is extra)

Order your copy of M O D E R N  
S E W A G E  D ISP O SA L  

today.

FED ER A TIO N  OF SEW AGE W O R K S ASS’NS

B ox  18 U R B A N A , IL L .
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IN D E X  TO  A D V E R T IS E R S

A lb r ig h t & F r ie l,  I n c ................................................................................................. 26
A lu m in u m  Co. o f  A m erica  .....................................................    7
A lv o rd , B u rd ick  & H o w so n  ........................................................ ’....................... 26
A m erican  B ra ss  C o.....................................................................................................  12
A m erican  W a te r  W o rk s  ........................................................................................ 14
A m erican  W ell W o rk s  .........................................................................................   1
B lack  & V eatch  .........................................................................................................  26
B uck , S e ife r t  & J o s t  ...............................................................................................  26
B u ild e rs  P ro v id en ce , I n c ........................................................................................  33
B u rn s  & M cD onnell E n g in e e r in g  C o.................................................................  26
C ast I r o n  P ip e  R esearch  A ssn .............................................................................  18
C h a in  B e lt C o m p an y  ...............................................................................................  8
C h ap m an  V alve  M fg . C o.................................................................................. 1 0 -1 1
C h este r E n g in e e rs , T he ........................................................................................ 26
C hicago P u m p  C o m p an y  .....................................................................................  15
C onsoer, T ow nsend  & Q u i n l a n ............................................................................ 26
D e L av a l S team  T u rb in e  C o..................................................................................  34
D o rr  C o m p an y , In c ., T he .....................................................................................  3
D re sse r M fg . C o........................................................................................................... 17
E v e rso n  M fg . C o ......................................................................................................... 35
P a y , S p o ffo rd  & T h o rn d ik e  ................................................................................. 26
F lex ib le  S ew er R od  E q u ip m e n t C o.................................................................... 24
F ra se r -B ra e e  E n g in e e r in g  Co., I n c .................................................................... 26
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Defense S a v in g s-P a y -R o ll A llo tm e n t  P la n

Y o lm ita r y

p a y - r o l l
a l l o t m e n t

p l a n

helps workers pro
vide for the future;

helps store up to
m orrow ’s b u y in g  
power;

helps defend Amer
ica today.

Business heads are adopting the Vol
untary Pay-Roll Allotment Plan as a 
simple way for every worker to start 
a systematic and continuous Defense 
Bond savings program. It is a sen
sible step toward reducing the ranks 
of the post-war needy. It will help 
spread the financial participation in 
national defense among all of Amer
ica’s wage-eamers. It will materially 
retard inflation by “storing” part of 
our pyramiding national income, 
thus reducing the demand for our 
diminishing supply of consumer 
goods.

In em ergencies, A m erica doesn ’t 
d o  things “hit-or-m iss.”  We would 
get there eventually if we just left it 
to everybody’s whim to buy Defense 
Bonds when they thought of it. But 
we’re a nation of businessmen who 
understand that the way tc get a 
thing done is to systematize the op
eration. That is why so many em
ployers are getting back of this vol
untary savings plan.
DS9— BP 11

All you have to do is offer your 
employees the convenience of having 
a fixed sum allotted from each pay 
envelope to the purchase of Defense 
Bonds. Each employee who chooses 
to start this savings plan decides the 
denomination of the bonds to be 
purchased, and the amount to be 
allocated from his wages each pay 
day. You deliver a bond to the 
employee each time his allotments 
accumulate to a sufficient amount.

P le n ty  o f  h e lp  ava ilab le . The
Treasury Department is 
ready and willing to 
give you all kinds of 
h e lp . L ocal c iv ilia n  
committees in 48 States 
are set up to work with 
you just as much as you 
want them to, and no 
more. We will supply 
most of the necessary 
material.

T he firs t s te p  is to  ta k e  a  closer  
lo o k . Writing for details in no way 
obligates you to install the plan. It 
simply indicates that you’d like to 
do som ething  to help keep your 
people off relief when defense pro
duction sloughs off; som ething  to 
enable all wage-eamers to participate 
in financing national defense; some
thing to retard inflation and store up 
tomorrow’s buying power. So, write 
for the free kit of material being used 
by companies that have installed the 
Voluntary Defense Savings Pay-Roll 
Allotment Plan. Address: Treasury 
Department, Section A, 709 Twelfth 
Street NW., Washington, D. C.

L A N C A S T E R  P R E S S ,  I N C . ,  L A N C A S T E R , P A .



. . . M A K E  FULLY EFFICIENT USE OF

T O D A Y  y o u  m a y  b e  m a k i n g  f a r s i g h t e d  

I  p l a n s  f o r  a  m o r e  m o d e m  s e w a g e  p l a n t  

t o  m e e t  t h e  p o s t w a r  d e v e l o p m e n t  o f  

y o u r  c o m m u n i t y .
F o r  t h a t  p l a n t  n a t u r a l l y  y o u  w i l l  w a n t  

t h e  e x t r a  s a f e t y  a n d  f l e x i b i l i t y  o f  o p e r a 

t i o n  t h a t  w i l l  b e  a f f o r d e d  b y  a n  i n s t a l l a 

t i o n  o f  t h e  m o s t  m o d e r n  t y p e  o f  c h l o -  

r i n a t o r s .  C h l o r i n a t i o n  c a n  b e  u s e d  f o r  

e f f l u e n t  s t e r i l i z a t i o n ,  o d o r  c o n t r o l ,  i m 

p r o v e d  f i l t e r  o p e r a t i o n ,  B . O . D .  r e d u c 

t i o n  a n d  t r e a t m e n t  o f  r e t u r n e d  s l u d g e .

W & T  E n g i n e e r s ,  f r o m  t h e i r  e x p e r i 

e n c e  i n  m a k i n g  2 5 , 0 0 0  i n s t a l l a t i o n s ,  w i l l  

b e  g l a d  t o  a n a l y z e  y o u r  p r o b l e m  a n d  

r e c o m m e n d  t h e  t y p e  o f  e q u i p m e n t  t h a t  

i s  b e s t  a d a p t e d  t o  m e e t  y o u r  i n d i v i d u a l  
s i t u a t i o n .

I n  t h e  m e a n t i m e  W a l l a c e  &  T i e r n a n  

w i l l  e n d e a v o r  t o  a s s i s t  y o u  i n  k e e p i n g  

y o u r  p r e s e n t  i n s t a l l a t i o n  i n  m o s t  e f f e c 
t i v e  s e r v i c e ,  b o t h  b y  s u g g e s t i n g  m e t h o d s  

b y  w h i c h  t o  g e t  t h e  u t m o s t  f r o m  t h e  

c h l o r i n a t i n g  e q u i p m e n t  y o u  n o w  h a v e  

a n d  b y  s u p p l y i n g  s u c h  r e p l a c e m e n t  

p a r t s  a s  m a y  b e  r e q u i r e d .  S A -1 5 8 -S

The O nly Safe Sewage is a  Sterilized. S ew age”

WALLACE &  TIERNAN CO.,
MANUFACTURERS O F CHLORINE A N D  A M M O N IA CO N TRO L APPARATUS 
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