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Dorrco Doings in 1942
E x cerp ts  f ro m  M r. D o rr’s “ a n n u a l l e t t e r ’’ a d  
p u b l is h e d  in  f u l l  in  W a te r  W o rk s  S’ S ew erage  
a n d  Sew age W o rk s E n g in eerin g  for J a n u a ry .

One year of official w ar— and w h at a great record of “im p ossib les” has been  
made by in dustry! A  large factor in  th is has been  the volu ntary  p oolin g  of 
all resources by com petitors, in clu d ing  the “k now  h o w ” that has cost m illions  
to acquire. t

Our m en have sh ow n  that th ey  have “w h at it tak es” to  w in , in the field, 
in training or at the lathe, and our w om en  are sharing all phases of w ar work  
as never before.

The dem onstration that a dem ocracy of free enterprise can outstrip  forced  
regimentation in production and in fightin g  g ives confidence that the A m eri­
can w ay w ill lon g  survive.

There is alw ays a m inor note— that of the politician  and w ell m eaning  
theorist.

W e have seen it m anifested  in strik es and b y  the m any com panies handed  
an A rm y-N avy “E ” w ith  one hand and an in d ictm ent w ith  the other— w hich  
has confused the picture for som e as to  our overall destination .

W hen our “U n iversity  of the O verseas” returns, I b elieve th ey  w ill bring a 
stamina and force to our cou n try ’s affairs that w ill g ive  us realistic leadership  
—a leadership that w ill trust the people and ask and get a fair deal for all 
classes.

O u r  w o r k  in  th e  f ie ld  o f  s a n it a t io n  r e a c h e d  a n  a l l  t i m e  p e a k  d u r in g  19 4 2 , t h e  g r e a t e s t  
p art o f  o u r  e q u ip m e n t  b e in g  s u p p lie d  f o r  m i l i t a r y  c a m p s ,  b a s e s ,  a i r f ie ld s  a n d  o r d n a n c e  
p lan ts.

T h e  B io f i l t r a t io n  S y s t e m  h a s  p r o v e n  a n  id e a l  m e t h o d  o f  t r e a t m e n t  f o r  m i l i t a r y  c a m p s  
and b a s e s . 78  n e w  p la n t s  a n d  15  p la n t  e n la r g e m e n t s  h a v i n g  a  t o t a l  d e s ig n  f lo w  o f  90 
m illio n  g a llo n s  a d a y  h a v e  b e e n  s u p p lie d  t h is  y e a r .

1942 h a s  s e e n  a  c o n t in u e d  u s e  o f  o u r  s e r v ic e s  f o r  i n d u s t r i a l  w a t e r  p u r i f ic a t io n  a t  b o t h  
o rd n a n c e  a n d  e x p lo s iv e  p la n t s .

W e  h a v e  r e d e s ig n e d  a  n u m b e r  o f  b a s ic  m a c h in e s  a f t e r  c a r e f u l  s t u d y ,  to  s a v e  c r i t ic a l  
m a te r ia ls  in  th e  m a n u fa c t u r e  o f  o u r  e q u ip m e n t .

The war has brought back to  us m en of m any n ations w h o  have carried  
our ideas over the w orld. T h ey  are serv in g  our cou n try  in production-for- 
war here, and w hen the pattern is laid for a free w orld  of m utual friendship  
and understanding, are ready to go forth again.

S A N IT A T IO N — A N D  H E A L T H Y  F IG H T E R S

IN D U S T R IA L  W A T E R  P U R IF IC A T IO N

C R IT IC A L  M A T E R IA L  S U B S T IT U T IO N

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

570  L e x i n g t o n  A v e . ,  N e w  Y o r k
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R. D. Wood Co. offers 
IMPROVED PRODUCTS FOR 

SEWAGE PLANTS

PIPING: Every form of cast iron p ip e —plain  end , raised  end , b e ll and  
spigot end, flanged, or m echan ical joint. It can  b e  p rov id ed  w ith  
cem ent or tar lin ing, or the h igh ly  and p erm an en tly  im pervious  
Hi-Co Lining. R. D. W ood p ip e is centrifu gally  cast in  san d -lin ed  
m olds for lightness, strength, flexibility, and  uniform ity.

FITTINGS: Every sized p ipe, from 3” to 30 ” ca n  b e  a cco m p a n ied  b y  
its own com plete lin e  of fittings, products of o n e  of A m erica 's  
oldest and best eq u ip p ed  foundries. S p ec ia l fittings m ake possi­
b le com plicated  p ip ing arrangem ents in  a m inim um  of sp a ce .

VALVES: R. D. W ood gate va lves are u n iq u e in  th e sim plicity  of their  
construction and the d ep en dab ility  of their operation . T h ey u se  
only three m oving parts. W e provide them  in  a ll sizes for m anual 
or power operation, as w ell a s c h ec k  valves, foot va lves, e tc .

FLOOR STANDS and A CCESSO RIES: A cc esso r ie s  n e c e s ­
sary to the p ip ing  and control of se w a g e , w ater, or g a s . O ur  
E ngineering Departm ent w ill g lad ly  g iv e  inform ation, a d v ice , 
suggestions, prices, and other assistance.

R. D. WOOD COMPANY
400 CHESTNUT STREET, PHILADELPHIA, PA. • ESTABLISHED 1803
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T H E Y  C O U L D N ’T F I N D  T H E  C A U S E ,  D U T

S T O P P E D  T HE  T R O U B L E

These aeration tanks at the Jackson, Michigan, sewage treatment 
plant are equipped with Aluminum Alloy diffuser plate holtlers.

Aluminum Alloy diffuser plate holders 
in these sewage aeration tanks were 
behaving fine, in general. But here and 
there, a few of them were being attack­
ed. Good holders put in their places were 
similarly attacked, demonstrating that 
the trouble had something to do with 
location rather than with the metal.

Attempts were made to isolate the 
troublemaker without much luck, ex­
cept that it did look like electrolysis. 
Finally, zinc strips were attached to the 
Aluminum holders at those locations 
where trouble showed up, and the 
attack was stopped.

Aeration tanks are emptied and all 
the diffuser plate holders are inspected 
about every six months. Corroded 
zincs are replaced and new strips are 
installed if any other points of attack 
are uncovered. Cathodic protection is 
doing the trick.

Alcoa engineers are anxious to assist 
you similarly to help make irreplace­
able Aluminum Alloy equipment last 
longer. Years of research enable them to 
advise you on cathodic and other meth­
ods of protection. For this help, write 
A l u m i n u m  C o m p a n y  o f  A m e r i c a , 

2111 Gulf Building, Pittsburgh, Penna.

I M L L U H I

ALCOA W ALUMINUM



6 SEW A G E W O RK S JO U R N A L

LET ME T

r r U  A N

^ t t T E R  V ° V  C A *

THE R iG ilT  rr
411TY EFFLUENT

ELL YOU WHY:

( 1 )  AERO-FILTER IS SMALLER — r e q u i r i n g  f r o m
1/7  t o  1/9  t h e  v o l u m e  o f  c o n v e n t i o n a l  f i l te r s . 
T h i s  is  p o s s i b l e  b e c a u s e  o f  A e r o - f i l t e r ’s e ffi­
c i e n t  d i s t r i b u t i o n  o f  s e w a g e  o n  t h e  f i l t e r  b e d s . 
Y o u  g e t  M A X I M U M  E F F I C I E N C Y !

(2) SECONDLY, s i n g l e  o r  t w o - s t a g e  A e r o - f i l t e r s ,  
w i t h  s u p p le m e n t a r y  u n i t s ,  p r o v i d e  a  c h o i c e  
o f  d e s i g n  p o s s i b i l i t i e s .  P r a c t i c a l l y  a n y  d e g r e e  
o f  p u r i f i c a t i o n  m a y  b e  o b t a i n e d — A T  M I N I ­
M U M  C O S T .

(3 ) NO EXPERIMENTING NECESSARY! A e r o - f i l t e r  s
p e r f o r m a n c e  is  p r o v e d  in  b o t h  n o r t h e r n  a n d  
s o u t h e r n  c l im a t e s — a c c e p t e d  b y  S t a t e  B o a r d s  
o f  H e a l t h .  Y e s ,  i t s  s u p e r i o r i t y  is  a  w e l l-  
e s t a b l is h e d  f a c t  a m o n g  m e n  w h o  k n o w !

cAsk us for your Aero-filter catalog and other catalogs of R E X  Sanitation equipment which interest you: Bar Screens, 
Triturators, Grit Collectors and Washers, Chain and Scraper and Tow-Bro Sludge Collectors, Rapid Mixers, Slo-mixers, 
etc. Address: Chain Belt Co., 1606 W. Bruce St., Milwaukee, Wisconsin.

(4 ) HERE’S THE WHOLE STORY i n  c a t a l o g  N o .
3 2 9 !  R e a d  i t  o v e r  a n d  s e e  i f  y o u ,  t o o ,  d o n 't  
t h i n k  t h a t  A e r o - f i l t e r  a n s w e r s  t h e  d e m a n d  f o r  
Q U A L I T Y  a t  L O W  C O S T .  M a y  w e  p r o v e  
t h is  t o  y o u  f o r  y o u r  p la n t .

REX SANITATION EQUIPMENT
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
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T i m e  P r o v e n !

A n  I n s t a l l a t i o n  o f  T h r e e  Y e o m a n s  H o r i z o n t a l  S e w a g e  P u m p s  a t  t h e  G a l e s b u r g  S a n i ­
t a r y  D i s t r i c t  P l a n t ,  G a l e s b u r g ,  111. O n e  i s  a  1 0 - i n c h  P u m p ,  t h e  O t h e r  T w o  a r e  1 2  
i n c h e s  i n  S iz e .  O n e  o f  t h e s e  u n i t s  h a s  b e e n  c o n v e r t e d  t o  a  G a s  E n g i n e  D r i v e .

YEOMANS PUMPS RATE HIGHEST 
IN SEWAGE TREATMENT PLANTS

Yeomans equipm ent has been giving top-grade service 
in  the sewage trea tm en t p lan ts  th roughout the country  
for more th an  44 years.

H igh precision, finely engineered mechanism combined 
w ith the best quality  of m aterials is the reason for 
Yeomans g rea t perform ance record. In  extrem ely hot 
or icy cold weather, Yeomans pum ps have successfully 
carried  o n 'th e ir  unending task  of public health  protec­
tion down th rough the years.

★  ★  ★

T a k e  a d v a n t a g e  o f  t h is  t im e  p r o v e n  e q u ip m e n t!  W r i t e  t o d a y  
f o r  t h e  n e w  M a n u a l  6000 f o r  d e s c r i p t i v e  i n f o r m a t io n  a n d  
t e c h n i c a l  d a t a .

YEOMANS BROTHERS COMPANY
1411 NO. DAYTON ST. CHICAGO, ILLINOIS

P u m p s  S in c e  1898
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Short-Handed?,
It Takes Only One Finger 
to Operate Valves and Gates

with C H A P M A N  
M O T O R  UNITS

Labor problems need not be operating 
problems . . .  if your valves, sluice gates 
and floorstands are instantly, electrically 
controlled by Chapman Motor Units.
For then control not only becomes 
single-handed over the most widespread 
network of equipment . . .  it also be­
comes far quicker, more positive, and 
better co-ordinated than it has ever been 
before.

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

THE CHAPMAN VALVE MANUFACTURING CO. • INDIAN ORCHARD, MASS.
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It Does The Job As A PROVEN SEWAGE COAGULANT!
War industry waste, heavy domestic flows, increased solids, intense 
color, high effluent turbidity—all these may be making heavy de­
mands upon your sewage treatment plant! W hether your problem 
is reducing such an increased flow of industrial and domestic wastes, 
removing extra suspended solids and color, or reducing the B.O.D., 
rely on General Chemical Aluminum Sulfate to help you get the 
job done right!

Why General Chemical "Alum” Is Preferred!
For Sewage Clarification

★ Coagulates over wide pH range. 
i t  The gelatinous floe enmeshes fine 
solids, causing rapid settling.
i f  Sparkling effluents are possible.
★ Suspended solids and B.O.D. are 
reduced.
i f  Clean, easy to handle, and eco­
nomical to use

For Sludge Drying
★ Cuts drying time up to 75%.
i f  Effectively increases sand bed ca­
pacity.
★ Odors are reduced because of 
faster drying.
i f  Sludge breaks clean from the sand
i f  Ponding is eliminated.

Do You Have A Sewage Problem?
If you have a sewage problem —call 
on General Chemical Company's 
technical service engineers to help

you! Your problems concerning the 
use of Aluminum Sulfate are ours. 
Please write to:

G E N E R A L  C H E M I C A L  C O M P A N Y
40 R EC TOR  S T R E E T ,  NEW Y O R K ,  N.  Y.

Technical Service Offices :  A t l a n t a  •  B a l t im o r e  •  B o s to n  • B r id g e p o r t  ( C o n n . )  
B u f fa lo  •  C h a r lo t t e  ( N .  C . )  •  C h ic a g o  •  C le v e l a n d  •  D e n v e r  •  D e tr o i t  
H o u s to n  •  K a n s a s  C i ty  •  M i lw a u k e e  •  M in n e a p o l i s  •  N e w  Y ork 
P h i l a d e l p h i a  •  P i t t s b u r g h  • P r o v id e n c e  ( R .  I .  ) •  S t. L o u is  •  U t i c a  ( N .Y . )  
Pacific  Coast Technical Service O ffice s :  S a n  F ra n c is c o  • L o s  A n g e le s  

P acific  N o rthw e st Technical Service O ffice s :
W e n a tc h e e  ( W a s h . )  •  Y a k im a  ( W a s h .)

In  Canada : T h e  N ic h o l s  C h e m ic a l  C o . ,  L td .  •  M o n t r e a l  •  T o r o n t o  •  V a n c o u v e r



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

■ V  ■■■ ■ «

tracer bullet 
powder*••

THESE CONE B L E N D E R S
Everdur* gets the call for these and other endurance lim it, fights fatigue . . .  it is rea
tough war tasks for the same basic reasons ily w elded  and ideally suited to engine«
that made this cop p er-silicon  alloy so ing construction involving both wroug
useful in sewage treatment plants. It is and cast parts. T hese are som e o f t
strong, rust-proof and highly resist- reasons why Everdur M etal is

A n a c o n d Aant to corrosion . . .  it has a high such great demand today. «

•  R e g i s t e r e d  in  U .  S .  P a t e n t  Oflic<

TH E A M E R IC A N  BR A SS C O M P A ATV ^  t
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VERTICAL SEWAGE PUMP 
IDEAL FOR WAR SERVICE

SHIPPED AS COMPLETE UNIT 
FOR QUICK INSTALLATION

•  Minimum Critical Materials
•  No Extended Shafting W ith  Interm ediate Bearings
•  Occupies Small Am ount of Floor Space
•  No Superstructure Required
•  Shorter T im e and L ess Labor for Installation
•  Standard Motor U sed
•  Saves Scarce Maintenance Labor
•  Flexible Coupling B etw een  Motor and Pum p
•  Highly Efficient Non-Clogging Im peller
•  Protection Against Flooding

CHICAGO PUM P COI .  SEWAGE EQUIPMENT DIVISION

2336  W olfram  Street, C H I C A G O ,  I L L .
Phone B R U n iw irL  4 1 1 0

r e p r e s e n t a t i  v e s  t h r o u g h o u t  t h e  u n i t e d

------------------ — -------------

V A C U U M -C O N D E N S A T IO N -C IR C U L A T IN G -B IL G E  
FIRE -  HO USE -  SEW A G E r- SC R U -P ELLER  PUMPS 
A E R A T O R S  -  C O M M IN U T O R S  -  S A M P L E R S

S T A T E S  A N D  F O P E IG N  C O U N T R IE S



12 SE W A G E  W O RK S JO U R N A L

The January Issue of the

Journal of the American Water Works 
Association

o ffers

A twelve-page article on

Maintenance of Water Supply in Britain Under War Conditions
reprinted from  the British publica tion  W a t e r  a n d  W a t e r  E n g i n e e r i n g

and seventeen other articles com prising in all 100 pages
on the m any aspects of w ater works operation in w artim e

plus

New Drinking Water Standards
released recently by the JJ. S. Public H ealth Service

and tw en ty-tw o  pages of abstracts of w orld’s w ater works litera ture, 
including a section on w artim e w ater works prob lem s

This is a typical sample of the The JOURNAL is not the only
b od y  o f m a te r ia l  w h ic h  g o e s  service rendered to its m em bers by
m onthly to the 4,441 sanitary en- the Association. Special m ailings
gineers, chem ists, bacteriologists, go out on im portant WPB regula-
accountants, professors, public tions and other significant wartim e
health officials, and large and small inform ation of which the m em bers
plant operators who belong to the need to be im m ediately apprised.
American Water Works Associa- Conferences on w a rtim e  w ater
tion, keeping busy m en posted on works operation are being held all
latest scientific developments and over the country by local sections,
wartime provisions. You can still Im portant governm ent officials
apply for m em bership as of Janu- an(  ̂ m ilitary figures are addressing
ary 1st and so begin your file of the these groups. The 63rd annual
JOURNAL—the waterworks period- m eeting of the m em bership as a
ical which is a virtual operating whole convene in Cleveland in 
m anual—with the first issue of June-
Volume 35. W rite fo r  fu ll  in form ation  to :

THE AMERICAN WATER WORKS ASSOCIATION
22 East AOtts Street New York, N. Y.
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sion Office was created and the South Atlantic Division Office moved 
from Richmond, Virginia, to Atlanta, Georgia. In the near future the 
Southwestern Division and Ohio River Division Offices will probably 
be moved to the city having Service Command Headquarters.

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

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

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

The R & U Branch, OCE, is continuing engineering investigation on 
special operating problems common to or confronting a number of posts 
and rendering technical assistance to the Division Offices when re­
quested. Every effort is being made to operate the Washington Office 
with a small number of officers, engineers and professional men.
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A REPORT TO OUR CUSTOMERS
Including Uncle Sam

THIS is January—the first m on th  o f 
th e  second year since Pearl Harbor. 

We—the m em bers o f the Cast Iron Pipe 
Research A ssociation—m akers o f pipe for 
water, gas and sewer m ains—are still in  
the position of having thousands o f cus­
tom ers b ut o n ly  o n e  to  w hom  we can  
g u a ra n tee  delivery under w artim e re­
strictions.

T hat No. 1 Custom er is Uncle Sam . 
And in  sp ite o f increased capacities, our 
facilities have been strained to the last 
ladle to furnish cast iron pipe for A rm y  
a n d  N avy tra in in g  ca m p s; a irfie lds; n a va l 
bases; o rd n a n ce  a rsen a ls; ta n k  a n d  a ir ­
p la n e  p la n ts  a n d  sh ip y a rd s , a n d  th e ir  
h o u sin g  re q u ire m e n ts , as w e ll as e s se n ­
tia l c iv ilia n  p ro je c ts .

Also, we are m aking or m achining in 
our foundries and m achine shops—gu n s;  
sh ells; ta n k  a n d  p la n e  p a r ts ;  m a ch in e  
to o l c a s tin g s; lin ers  f o r  D iesel M a rin e  
en g in es; p ro p e lle r  sh a fts  a n d  o th e r  sh ip  
ca stin g s; c h e m ic a l a n d  o th e r  c a stin g s;  
p re sse s  f o r  m a k in g  a rm o r  p la te ,  sh e lls ,  
a n d  f o r  d e h y d ra tin g  g u n p o w d er .

To thousands o f our custom ers, whose 
requirem ents for needed extensions of 
water, gas and sewer m ains we have 
been unable to supply, we have th is to  
report: The clouds o f war have a p la t­
inum  lining.

When you can get th e cast iron pipe

you w ant, and need, it  w ill be better  
than  tw o years ago— b e t te r  th a n  ever. 
Our stepped-up w artim e production  
alone would be bound to  reflect progress 
in  design and m anufacture. T he p la n t  
resea rch  o f our m em bers—th e  f ie ld  r e ­
sea rch  o f our Association— th e  intensified  
la b o ra to ry  c o n tro ls ,  from  raw m aterials 
to finished product, m ade necessary by 
greater production—are a con tin u in g  
program.

For th is im p r o v e d  c a s t iro n  p ip e  w hich  
we are delivering today to  our No. 1 
Custom er— w hich few o f our regular cu s­
tom ers have had an opportunity to lay—  
we began to prepare ten  years before  
Pearl Harbor. Two years ago, our co ­
operative study w ith  leading con su ltin g  
engineers representing pipe users, under 
the auspices o f th e A m erican Standards 
Association, cam e to fru ition  in  th e  
adoption o f th e  A. S. A . L aw  o f  D esign  
for cast iron pipe in  underground service.

We are now m aking cast iron pipe ac­
cording to th is new L a w  o f  D esig n — the  
m ost m odern o f all pressure pipe for 
water, gas and sewer m ains—w ith  all th e  
inherent virtues o f th e  cast iron pipe 
you have previously laid . T his is pipe  
worth w aiting for i f  your requirem ents  
for p e r m a n e n t  in s ta l la t io n s  can  possibly  
be deferred . We rep eat— p ip e w orth  
w aiting for.

Cast Iron Pipe Research A ssociation, T hom as F. W olfe, Engineer, 
Peoples Gas B uilding, Chicago.

MEMBERSHIP OF THE 
CAST IRON PIPE RESEARCH ASSOCIATION

A l a b a m a  P i p e  C o m p a n y  G l a m o r g a n  P i p e  &  F o u n d r y  C o .  P a c i f i c  S t a t e s  C a s t  I r o n  P i p e  C o .
A m e r i c a n  C a s t  I r o n  P i p e  C o .  L y n c h b u r g  F o u n d r y  C o m p a n y  U n i t e d  S t a t e s  P i p e  a n d  F o u n d r y  C o .
J a m e s  B .  C lo w  &  S o n s  M c W a n e  C a s t  I r o n  P i p e  C o .  W a r r e n  F o u n d r y  &  P i p e  C o .
D o n a ld s o n  I r o n  C o . N a t i o n a l  C a s t  I r o n  P i p e  C o .  R .  D .  W o o d  C o m p a n y
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Plant Operation

S H O R E  P O L L U T IO N  R E D U C T IO N  A T  
S A N  F R A N C IS C O  *

B y  C h a r l e s  G i l m a n  I I y d e

Consulting Sanitary Engineer, Department of Public Health, San Francisco

Foreword.—Sewerage improvements, including sewage treatment 
and disposal, are presumably undertaken with the expectation that 
some definite benefit will accrue. Without such a salutary result the 
effort and expenditure involved would not only be meaningless but 
would represent a positive loss. Fortunately, in most instances, the 
benefits are positive, although perhaps incapable of being calculated in 
money terms. Rather are they to be reckoned in terms of greater hy­
gienic safety, or a cleaner environment, or both.

It is wise for any community which has made its investment in im­
proved sewerage, and undertaken to meet the annual costs of the 
thereby increased obligations, to review the results from time to time 
and determine what advantages have been secured and what sort of 
a dividend is being obtained. This paper attempts to indicate the 
sewerage improvements which have recently been made in San Fran­
cisco, to state the immediate purpose thereof, and to show what results 
have been achieved.

This writer has been able to discover little or no positive evidence 
that typhoid fever or other water-borne diseases, or ill health in gen­
eral, have followed the use of sewage polluted water for swimming or 
other recreational purposes. That the theoretic possibility exists must 
be conceded. It probably is in the public interest to assume that danger 
lurks in such practices.

Quite aside from such considerations, a clean environment is worth 
having for its own sake. There is no cleaner large group of people in 
the world than that resident in the United States. Enormous amounts 
of money are spent annually by Americans on soap for laundry and 
bath, and on the dry cleaning and pressing of wearing apparel. People 
who are willing to spend such enormous sums for personal cleanliness 
and appearance are or should be willing to spend the amounts neces­
sary to provide for that degree of environmental cleanness which is 
obtainable through adequate sewerage and rational sewage treatment.

H is t o r y  o f  S e w a g e  C o n d i t i o n s  a n d  I m p r o v e m e n t s

From the beginning of sewerage in San Francisco the sewage has 
been disposed of by dilution in Pacific Ocean, Golden Gate Strait and

A nnual F a ll Convention of the C alifornia Sewage W orks As- 
1942.

3

* Presented a t  the F ifteen th  
soeiatiMjJLtis Angeles, Sept. 21,jpES.
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San Francisco Bay. Prior to 1899 when C. E. Grunsky, as City Engi­
neer, made his justly famous study and report on sewerage conditions, 
with recommendations as to improved sewerage (1), the sewers genei- 
ally had been built in haphazard fashion and carried to the most con­
venient points of outfall regardless of esthetic or sanitary considera­
tions. I t has been stated that there were some 125 separate sewer 
outlets at that time (2). Under the Grunsky plan the sewage of the 
city was to he concentrated at six main outfalls located between China 
Point, at the extreme southeast city limit on San Francisco Bay, and 
Mile Bock, at the extreme northwesterly limit of the city near Point 
Lobos. Point Lobos may, perhaps, be considered as the place of de­
marcation between Pacific Ocean and Golden Gate Strait.

The Grunsky report served to call the attention of the citizens to 
the gross mistakes and inadequacies of the existing sewerage systems, 
if indeed they could be called systems. It also served as a guide to 
new construction and the rehabilitation and reconstruction of the older 
sewers.

During the 20-year period ending in 1935 approximately $17,500,000 
was expended on the construction of new sewers and the replacement 
and extension of old sewers (2). None of this money was expended 
for sewage treatment. Shore conditions were, however, improved by 
the elimination of numerous outfalls. The situation at Bakers Beach 
was temporarily bettered by conveying the sewage concentrated at this 
point to deep water through an 18-inch cast-iron outfall 800 feet long. 
Unfortunately this pipe line developed a number of breaks which essen­
tially destroyed its utility.

In 1938 the City Engineer, John J. Casey, reported that a program 
designed to satisfy only the more pressing needs of the sewerage system 
with respect to the extension of necessary main sewers, and the replace­
ment of obsolete existing sewers, would entail an expenditure of not 
less than $13,000,000.

At that date many of the existing sewers were still inadequate, many 
were in a deplorable physical condition, and the separation of sanitary 
sewage from storm drainage was greatly needed in certain sections of 
the city. That situation still obtains.

On November 7, 1933, the citizens voted P.W.A. sewer bonds in the 
sum of $2,625,000 to provide certain essential sewerage improvements 
and a limited amount of sewage treatment. The sum nominally avail­
able for the latter undertaking, including the elimination of certain out­
falls by pumping the sewage to other points, was $1,300,000. The ac­
tual sum finally expended was approximately $1,580,000.

Under a Department of Public Works Order approved July 25, 1934, 
a board of consulting engineers was appointed to determine and recom­
mend the most suitable program of sewerage improvements and sewage 
treatment which would restore the beaches and coastal waters to a safe 
and atti active condition. This board, consisting of the late Harrison 
P. Eddy, Charles G. Hyde, Clyde C. Kennedy and Leon B. Beynolds, 
rendered its report in May, 1935 (3). Its work was ably assisted by
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the City Engineer, John J. Casey, by W. H. Ohmen, Chief of Design, 
and by Benjamin Benas, Sanitary Engineer.

The Board reported that the sewage of the city was being discharged 
from six sewerage districts with many points of outfall. As a matter 
of fact there were 31 outlets discharging sewage at the shore line or into 
small estuaries and channels. The latter were located along the east 
shore on San Francisco Bay. Of the 31 outfalls, there were 19 along 
the Bay shore, 11 along the north shore on Golden Gate Strait, and but 
one on the west coast, Pacific Ocean. This was located at the extreme 
southwesterly corner of the city’s incorporated area, later herein re­
ferred to as the Vista Grande outfall.

The Board of Consulting Engineers recommended a program of 
sewage treatment and disposal which, if adopted, would reduce the 
number of outlets to four and would provide adequate treatment at 
each of these locations. The four selected outfall and treatment sites 
were as follows: (a) a treatment plant in Golden Gate Park with dis­
charge through the existing Mile Rock outfall; (b) a treatment plant 
in the vicinity of Piers 37 and 39, with discharge into San Francisco 
Bay through a submerged outfall with terminal diffuser-nozzle field in 
60 feet of water 2000 feet off shore; (c) a treatment plant at Hunter’s 
Point with deep outfall off shore; (d ) a treatment plant and off-shore 
outfall at Visitación Valley (China Point). The Board advanced the 
conclusion that, with the completion of the recommended works and 
their faithful and efficient operation, the sewage of the city would be dis­
posed of in as effective and economical manner as possible having due 
regard for the suitable protection of the beaches and shore waters from 
sewage pollution.

In view of the fact that the nominal sum of $1,300,000 was then avail­
able for sewage treatment, or its equivalent in terms of removal from 
shores which were in immediate need of pollution abatement, the Board 
recommended that the money be expended for pumping the sewage of 
the Marina district eastward to a point of discharge in the slip between 
Piers 37 and 39 at North Point, so called, and that all of the sewage of 
the Bakers Beach, Richmond and Sunset districts, comprising nearly all 
of the northwesterly and westerly portion of the city, be concentrated 
in the southwesterly corner of Golden Gate Park, there be treated suit­
ably, and the effluent be discharged through the existing Mile Rock 
outfall situated about midway between Point Lobos and Lands End.

As the next step, urgently required but for which no funds were then 
available, the Board recommended the treatment of the sewage concen­
trated at North Point and its disposal in San Francisco Bay as indi­
cated above. This project was estimated to cost $2,250,000. Later, but 
less immediately urgent, the concentration and treatment of the sewage 
of the southeasterly portion of the City at two locations, as previously 
described, was recommended.

At that time the sewage of Daly City, Colma and a small section in 
the extreme southwesterly part of the city, was being discharged di­
rectly at the shore line through an outfall known as Vista Grande.
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This condition still exists and doubtless causes shore pollution throug ' 
a limited distance northward along the San Francisco coast line. For­
tunately, from a sanitary standpoint, this section is restricted as to 
public use since it forms the western boundary of a military reserva­
tion. It is proposed eventually to pump this sewage into mains leading 
to the Richmond-Sunset sewage treatment plant.

Under the bond issue above mentioned the city has constructed the 
Marina pumping plant and force main to North Point, the Richmond- 
Sunset sewage treatment plant (4), (5), (6), and the Sea Cliff pumping 
station and force main. Sewage from the Bakers Beach district is di­
verted for the most part by gravity through a tunnel and connecting 
sewer to the Richmond-Sunset plant. The Sea Cliff pumps discharge 
into that tunnel the last remaining relatively small volume of sewage 
which formerly had fouled the shore waters and strand of Bakers 
Beach.

A sewer bond issue for $5,000,000 was lost at the polls in 1937 and 
another for $4,200,000 was defeated in 1938.*

U se of S h o iie s  a n d  B e a c h e s

San Francisco’s shore line has a length of approximately 23 miles. 
Scattered along this reach are some 16 recreational beaches, large and 
small. Only two of these are on San Francisco Bay. There are 13 on 
Golden Gate Strait, east of Point Lobos.

Some of these beaches are relatively large and accessible. One in 
particular, that extending in an unbroken stretch for five miles south­
ward from the Cliff House, is truly magnificent. In its northerly por­
tion it is flanked by the Esplanade and Great Highway and has become 
famous as one of the truly great recreational beaches of the world.

These beaches are places of resort on all pleasant days throughout 
the year, but naturally and more particularly during the warmer season 
from April to October, a period of seven months.

Because of the low temperature of the water the extent of swimming 
is relatively small in comparison with that from the beaches of South­
ern California. However, swimming is indulged in as a sport and is 
especially favored from the beaches and coves of Golden Gate Strait 
and San Francisco Bay where the water is somewhat warmer, or is 
thought to be, the undertow less, and the protection from wind better. 
Otherwise all of the beaches are used for wading, fishing, boating, sun­
bathing and picnicking.

I n v e s t ig a t io n s  op S h o r e  W a t e r  C o n d it io n s

Long before the sewerage improvements herein described were 
undertaken, it had of course been realized that the shores and shore 
waters were grossly polluted. This was manifest from the fecal and 
other sewage matters to be found on the beaches and in the coves and 
because of the very noticeable sewage fields offshore. These conditions

* Neither of these issues made provision for sewage treatment at North Point.
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had been so long existent that the citizens had grown complacent about 
them. Moreover, they had never known anything better.

Realizing that such foul conditions were not in the public interest, 
Dr. J. C. Geiger, Director of Public Health, determined to attempt to 
rouse the city from its lethargy in this matter. In 1931 the principal 
beaches and coves were quarantined against swimming and warning 
notices were published in the daily papers. This excited some interest 
but not enough. It was therefore determined: (a) to conduct a year’s 
study of the bacterial condition, as related to sewage organisms, Bad. 
coli, of the coastal waters along the west and north shores, where most 
of the utilized beaches are.located, in order to have positive and irre­
futable evidence of the nature and degree of pollution; (b) to publicize 
the findings as these accrued.

Under the immediate direction of A. B. Crowley, Chief Inspector, 
18 representative sampling stations were carefully selected between the 
Funston Life Guard Station on Pacific Ocean and Pier 45, east of Fish­
ermans Wharf, at the extreme easterly end of Golden Gate Strait. 
Shore samples were collected weekly at each station for a period of 52 
weeks from February 6, 1933 to February 7, 1934. The results of this 
survey, which demonstrated gross pollution, particularly along the 
north shore, were widely heralded and at length succeeded in rousing 
the citizens to action. The effect was manifest in the ballots cast for 
the P.W.A. Sewer Bond election of November 7, 1933, above referred 
to (7) (8).

The Marina pumping plant was completed on May 18, 1937, and went 
into full and uninterrupted operation on July 1 of that year. The 
Richmond-Sunset sewage treatment plant was completed on January 
30, 1939, began operating on March 1, and went into full and uninter­
rupted operation on May 1, 1939. The Sea Cliff pumping station began 
continuous operation on March 16, 1941.

In order to determine the effectiveness of these sewerage improve­
ments, particularly as related to the Pacific Ocean beach, the Depart­
ment of Public Health inaugurated a series of shore water samplings 
at five of the 18 stations previously employed in the 1933-34 survey. 
These were begun on March 5, 1940 and are still being continued. To 
date, 105 sets of samples have been collected and analyzed in the Health 
Department’s laboratory. Military restricted areas were set up early 
in the current year which reduced the number of these sampling stations 
from five to three.

I m p r o v e m e n t  i n  B a c t e r io l o g ic a l  a n d  O t h e r  C o n d it io n s

The present discussion of the specific improvement of shores and 
shore waters will be restricted to the Pacific Ocean strand. The reason 
for this lies in two facts. A patent one is that the bacterial sampling 
of 1940-41-42 has been confined to that stretch of shore line. The sec­
ond reason, which has also determined the current sampling schedule, 
is that the proposed North Point treatment and disposal works are still
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a matter of future design and construction. The population now sewei- 
ing to that location is approximately 460,000. This figure does not in­
clude the transient population represented by the large registry in 
hotels nor the important suburban groups employed in the commeicia 
and manufacturing establishments of the district. As already stated, 
the sewage from this large population is discharged at the shore line 
and is carried by the tides back and forth along the north shore, prob­
ably causing more or less serious pollution as far westerly as Fort 
Point and the Golden Gate bridge. Until the sewage treatment and 
disposal project recommended for this district is carried through, com­
pletely satisfactory conditions as related to shore and shore water pol­
lution in the reach under consideration cannot be expected. However, 
in this connection it truthfully can be stated that the conditions along 
the north shore as far east as Fort Mason, and including the Marina 
district, have been vastly improved due to the undertakings above de­
scribed as having been carried through under the recommendations of 
the Board of Consulting Engineers in its Report of May, 1935 (3).

The studies of the period February 6, 1933 to February 7, 1934, for 
the five sampling points along the Pacific Ocean shore from the Funs- 
ton Life Guard Station on the south to a point near the Cliff House on 
the north, gave results, as related to the presumptive presence of Bad.  
coli, as shown in Table I.

T a b l e  I .—Presumptive Numbers of Bad. coli per Cubic Centimeter in Pacific Ocean Shore Waters, 
San Francisco, Prior to Recent Improvements in Sewerage and Sewage Disposal 

Representing 52 Weekly Samplings, February 6, 1933 to February 7, 1934. Sampling and 
Laboratory Analyses by San Francisco Department of Public Health.

No. Station Location

Num bers of B a d .  c o l i  per c.c.

Average M aximum M inim um

1 Funston L. G. Station 9.6 69 0.0
2 Sloat Boulevard 18.1 240 0.0
3 Quintara Street 68.0 2400+ 0.1
4 Lincoln Way 102.6 2400+ 0.0
5 Balboa Street 128.8 2400+ 0.0

A ll 65.6 2400+ 0.0

The studies of the period March 5, 1940, to date have shown the 
presumptive presence of Bad. coli, reported as numbers per cubic cent- 
meter, by years and for the entire period, as presented in Table II.

As already indicated the greater use of the beaches and shore waters 
in the San Francisco area occurs during the warmer dry season, a 
seven-months period from April to October. For this reason it is of 
interest to examine the bacterial condition of the Pacific Ocean shore 
water during that specific period. This has been done and with results 
which are presented in Table III.
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T a b l e  I I .—Presumptive Numbers of Bad. coli per Cubic Centimeter in Pacific Ocean Shore Waters, 
San Francisco, Subsequent to Recent Improvements in Sewerage and Sewage Disposal

Representing 105 Series of Sampling in 1940, 1941 and 1942. Sampling and Laboratory Analyses 
by San Francisco Department of Public Health.

Year B a d .  c o l i  
per c.c.

Stations *

1 2 3 4 5 All

1940 Aver. 2.7 1.7 16.5» 0.6 2.0 4.74
(43 samplings) Max. 69.0 24.0 690.0 6.9 69.0 690.0

Min. 0.0 0.0 0.0 0.0 0.0 0.0

1941 Aver. 13.3 6.4 15.5 7.2 20.4» 12.6^
(45 samplings) Max. 69.0 69.0 240.0 69.0 690.0 690.0

Min. 0.0 0.0 0.0 0.0 0.0 0.0

1942 Aver. _ 9.7 5.2 ___ 4.3 5.6
(17 samplings) Max. — 69.0 24.0 — 24.0 69.0

Min. — 0.2 0.2 — 0.2 0.2

The Period Aver. 8.1 4.9 14.4» 4.0 10.3/ 8.4»
(105 samplings) Max. 69.0 69.0 690.0 69.0 690.0 690.0

Min. 0.0 0.0 0.0 0.0 0.0 0.0

» Average = 0.5, omitting a single high count in 43 samples.
b Average = 1.5, omitting a single high count in 215 samples.
0 Average = 5.2, omitting a single high count in 45 samples.
d Average = 9.5, omitting a single high count in 225 samples.
• Average = 7.8, omitting a single high count in 103 samples.
f Average = 3.7, omitting a single high count in 104 samples.
" Average = 5.6, omitting two high counts in 487 samples.
* For location of stations see Table I.

No total counts of bacteria growing on standard agar at 37 degrees 
C. were made on samples collected during the 1933-34 survey. These 
determinations have been included in the survey begun in 1940 and now 
continuing. Although it is recognized that the bacteria in question 
have little, if any, direct sanitary significance, their absence, or pres­
ence in relatively small numbers, implies a clean water. On the other 
hand, if a water contains great numbers of such organisms, the impli­
cation may well be that it is at least dirty, speaking bacteriologically ; 
if not actually harmful. As a matter of interest, perhaps academic in 
this case, Tablé IY, herewith, has been prepared to present the results 
of the counts of total 37-degree bacteria in the entire group of samples 
collected during the period under review and, also, the results of counts 
on samples collected only during the April-October periods of the three 
years 1940-42.

D is c u s s io n  op B a c t e r io l o g ic a l  F in d in g s

The survey of 1933-34, whose general results are summarized in 
Table T, was made prior to the sewerage and sewage disposal improve-
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T a b l e  I I I .— Presumptive Numbers of Bad. coli per Cubic Centimeter in Pacific Ocean Shore Waters, 
San Francisco, Subsequent to Recent Improvements in Sewerage and Sewage Disposal 

Representing 76 Series of Samplings During the Seven-Months Periods, April-October, of 
the Years 1940,1941 and 1942. Sampling and Laboratory Analyses by San Francisco Department 
of Public Health.

Season
Apr.-O ct.

B a d .  c o l i  
per c.c.

Stations

1 2 3 4 5 All

1940 Aver. 2.9 1.4 0.4 0.3 0.3 1.0

(31 samplings) Max. 69.0 24.0 2.4 2.4 2.4 69.0
Min. 0.0 0.0 0.0 0.0 0.0 0.0

1941 Aver. 12.5 5.7 16.7 9.0 27.0“ 14.26
(29 samplings) Max. 69.0 69.0 240.0 69.0 690.0 690.0

Min. 0.1 0.0 0.1 0.1 0.1 0.0

1942 Aver. _ 8.7 3.9 — 4.1 5.6
(16 samplings) Max. — 69.0 24.0 — 24.0 69.0

Min. — 0.2 0.2 — 0.2 0.2

3 Seasons Aver. 7.5 4.5 7.4 4.5 11.4“ 7.2*
(76 samplings) Max. 69.0 69.0 240.0 69.0 690.0 690.0

Min. 0.0 0.0 0.0 0.0 0.0 0.0

° Average = 3.3, omitting a single high count in 29 samples.
b Average = 9.5, omitting a single high count in 145 samples.
c Average = 2.2, omitting a single high count in 75 samples.
d Average =  5.2, omitting a single high count in 344 samples.

T a b l e  IV .— Total Numbers of Bacteria per Cubic Centimeter at 37 Degrees Centigrade in Pacific Ocean 
Shore Waters, San Francisco, Subsequent to Recent Improvements in Sewerage and Sewage Disposal

Representing 105 Series of Samplings in the Years 1940, 1941 and 1942 and 76 Series During 
the Seven-Months Periods, April-October, of Those Years. Sampling and Laboratory Analyses 
by San Francisco Department of Public Health.

Period
Total

Bacteria

Stations

1 2 3 4 5 All

Entire Aver. 91 145 1,070“ 114 189 3276
Max. 1,500 5,000 100,000 1,000 5,000 100,000
Min. 1 1 1 1 1 1

7-Mos. Aver. 75 156 1,430“ 77 196 410d
Max. 1,500 5,000 100,000 1,000 5,000 100,000
Min. 1 1 1 1 1 1

“ Average =  96, omitting a single high count in 104 samples. 
b Average =  122, omitting a single high count in 487 samples.
“ Average = 75, omitting a single high count in 75 samples. 
d Average =  120, omitting a single high count in 344 samples.

ment whose benefits, as related to a clean shore water and shore envir­
onment, it is the purpose of this paper to explore.

The results of this survey will first be reviewed as a whole. The 
figures in Table I disclose the general fact that the pollution of the
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Pacific Ocean shore water, as indicated by the average presumptive 
numbers of Bad. coli per cubic centimeter therein for each of the five 
sampling stations, was progressively greater according to the proximity 
of the Mile Rock sewer outfall. While the average condition of the 
water at the Funston Life Guard Station, Station 1, was within the 
usually accepted standard for salt water outdoor bathing, this average 
was very far above that standard at Balboa Street, Station 5, a point 
about 5,000 feet, by way of the shore line, southwesterly of the Mile 
Rock outfall.

However, a review of the laboratory findings on each of the samples 
collected during the survey shows that the increasing averages of Bad. 
coli numbers, from Station 1 to Station 5, was due to a few samples 
only which showed heavy pollution.

A striking condition, apparently without any obvious explanation, 
was found to exist during the seven months period, April to October, 
1933. During this time no increase was found in the numbers of Bad. 
coli present in the water as the Mile Rock sewer outfall was ap­
proached, with the exception of Station 5, at Balboa Street, where a 
single sample, indicating 2400 -j- Bad. coli per cubic centimeter, raised 
the average very materially. Omitting this sample, the average num­
ber found at Station 5, Balboa Street, was no greater, for example, than 
that at Station 2, Sloat Boulevard, much further south.

Including the findings on all samples collected at the Stations under 
review, it will be seen from the figures presented in Table II that there 
has been a marked reduction in station averages of Bad. coli numbers 
per cubic centimeter during the period March 5, 1940 to date as com­
pared with the average 1933-34 survey figures. This statement con­
siders the surveys of 1933-34 and of 1940-date as two complete units. 
For some reason not apparent the conditions in the years 1940 and 1942, 
each taken as a whole, are shown to be considerably better than in 1941. 
This condition obtained, also, during the April-October period of 1940, 
and the April-date period of 1942, as compared to the April-October 
season of 1941.

It seems to be safe to say that, with the exception of some apparently 
temporary badly polluted conditions, the Pacific Ocean shore waters 
of San Francisco were so good, prior to the recent sewerage and sewage 
disposal improvements, that the opportunity for betterment wras not 
large or striking. However, a material betterment in terms of uni­
formly good conditions has been effected. Including all samples of the 
1940-42 period the average presumptive numbers of Bad. coli for all 
stations under review has been well below the generally accepted stand­
ard of 10 per cubic centimeter for outdoor salt water bathing purposes. 
The conditions during the April-October periods were even better. 
The general average numbers of Bad. coli per cubic centimeter were
8.4 and 7.2, respectively.

Moreover, it is significant that, excluding very high numbers (690 
per cubic centimeter) in two out of the 487 samples represented in the
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1940-42 series, the water was practically uniform as between the several 
stations. See Tables II  and III.

With our present knowledge it is difficult to interpret the signifi­
cance or implication of the total numbers of bacteria developing 011 
agar at 37 degrees Centrigrade. The figures are presented in Table 
IV. It would appear that these numbers, with one exception, have been 
satisfactorily low.

P h y s ic a l  C o n d it io n s  of S h o r e s

The physical condition of all of the north and west shore line oi 
San Francisco from Aquatic Park to Fleishhacker Pool has been ren­
dered vastly better, in fact fairly satisfactory, due to the sewerage and 
sewage disposal improvements described herein. As for the Pacific 
Ocean beach its physical condition, in relation to pollution by the city’s 
own sewage solids, would seem to be well nigh ideal.

I t e m s  fo r  C o n s id e r a t io n  a n d  D is c u s s io n

The general problem of the determination of the values which accrue 
from improved sewerage and the introduction of sewage treatment 
works and, further, the proper methods of approach to that problem, 
would seem to be matters which might well be reviewed by a group such 
as our California Sewage Works Association. Some of the questions 
which could perhaps be considered and discussed with profit a re :

(a) How much is a clean public environment (in contrast with the per­
sonal or private environment) worth, expressed in both social and 
economic terms'?

(b) Are citizens willing to make large expenditures for environmental 
cleanness, as related to their communities, for the same funda­
mental reason that they willingly expend large sums and much 
personal energy, upon keeping themselves, their apparel and their 
domiciles clean; or is the public environment too remote?

(c) To what extent are polluted outdoor salt bathing waters concerned 
with the public health, and what are the corroborative data?

(d) Is it in the public interest to argue a public health menace due to 
. shore and shore water pollution in the absence of substantiating

vital statistics; or are such data available?
(e) Is a standard of 10 Bad. coli per cubic centimeter in such waters 

most rational; and to what extent has it been definitely tested?
(/) Does the total bacterial count on standard agar plates incubated 

at 37 degrees centigrade have any relationship to what may be 
termed the general cleanness of the w ater; and, if so, what are the 
tolerable limits ?

(g ) To what extent have bacterial surveys been made to determine 
shore water pollution reduction through sewage treatment and im­
proved outfall conditions; and what have been the results?
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T H E  BIOLOGY O F SEW A G E SPR IN K L IN G  F IL T E R S  *

B y  R .  H .  H o l t j e

Assistant Sanitary Engineer, New Jersey State Department of Health, Trenton, N. J.

As everyone familiar with sprinkling filter operation knows, the 
filter bed is teeming with life. The society of organisms making up the 
biota of a filter bed is as complex and sometimes almost as fathomless 
as our own human society. Yet, if we study the individual components 
of the filter, we may better understand the process. Then, with a 
knowledge of the organisms doing the work expected of a filter bed, we 
will not only have the academic satisfaction of realizing what is going 
on, but we will be better equipped to meet filter bed troubles as they 
occur.

The organisms concerned are represented by the Bacteria, Fungi, 
Algae, Protozoa, Nematoda, Rotatoria, Chaetopoda, Crustacea, Aracli- 
nida and Insecta. Each group is represented by one or many types 
which are in turn represented by further subclassifications. The inter­
relationships between the various organisms are of several kinds. There 
is not only a keen competition for the available food in sewage, but for 
the food concentrated in the forms of the next smallest or weakest or­
ganism. The products given off by one organism may be toxic for a 
second organism oi it maybe a stimulant to a third organism in the form 
of a food supply. Furthermore, one organism may live directly on or 
even in another organism and either help it or kill it. In general, then, 
each group must play its part lest the preceding or following group 
be affected.

What is the composition of this complex society of organisms ? This 
may be answered by noting the changes that occur when a bed is first 
put into operation. After sewage has flowed over the stones for some 
time, a slippery, thin, transparent gray or tan film appears. Micro­
scopic examination of the film reveals that the film is made up of count­
less bacteria embedded in a clear gelatinous matrix. Investigation has 
shown that 300 million (1) bacteria are present in a cubic centimeter 
of some filter growths. Some masses will apparently be shapeless, but 
in others the examiner will note under the microscope that the mass has 
a primitive organization in that finger-like projections are present. 
Figure 1 shows a mass having a peculiarly high type of organization. 
Incidentally, the same zoogloeal type of bacteria plays an important 
role in the activated sludge process, but there the bacteria move through 
the sewage, while in a filter bed the sewage flows around the stationary 
bacteria.

The zoogloeal bacteria are aided by various other bacteria which 
have specific functions and are located at levels in the bed where spe­
cific environmental conditions suit them. For example, there are sev-

* Reprinted from the Proceedings of the Twenty-seventh Annual Meeting of the New 
Jersey Sewage Works Association, held March 5-6, 1942.

14



Vol. 15, No. 1 BIOLOGY OF SEW AGE S P R IN K L IN G  F IL T E R S 15

eral sets of bacteria largely responsible for the breaking down of ni­
trogenous compounds and for the stabilization of the by-products and 
end products of these bacteria. In the filter the real nitrification occurs 
when the essential food, ammonia, is available to specialized bacteria. 
Nitrosomonas oxidize the -ammonia to nitrites. The final step is ac­
complished by Nitrobacter, which further oxidize the nitrites to ni­
trates. This latter step will take place only when all putrescible matter 
has been removed from the vicinity of the Nitrobacter. I t is logical 
to assume that these nitrifying bacteria occur in vertical steps or 
zones in the filter. A similar set of associations exists in stabilizing 
the sulfur compounds with specific sets of bacteria attacking sulfur, sul­
fides and sulfates. Add to the above the bacteria involved in the assim-

F ig. 1.— Zoogloeal mass of bacteria.

ilation of or close relationship with iron and manganese and those bac­
teria especially suited for breaking down cellulose and other compounds.

To continue with the building up of the stone film, we notice that as 
sewage comes into contact with the zoogloeal film, colloids and small 
particles of solids are attracted and become attached to the film. Since 
bacteria are able to utilize only dissolved solids, enzymes are exuded 
from the bacterial cells which liquefy the solids. The material thereby 
dissolved is then utilized by the bacteria after passing through the cell 
wall. This process accounts, in part, for the reduction of non-settling 
fine solids in the filter. It must be understood, however, that not all 
the zoogloeal bacteria are attached. Some masses move through the 
filter with the sewage flow and enmesh solids, colloids and bacteria.

Filamentous bacteria such as the sulfur bacteria, Beggiatoa, the iron 
bacteria, Sphaerotilus and Cladothrix, and related stringy growths soon
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attach themselves to the sewage solids. Figure 2 shows Sphaerotilus 
filaments attached to a solid accumulation. This cottony layer of fila­
mentous bacteria causes clumps which, if conditions are right for rapid 
growth, will tend to clog the filter.

Patches will occur in certain spots where velocity of flow, food, light, 
etc., are satisfactory. These growths form micro-strainers through 
and around which sewage must pass and certain suspended and dis­
solved sewage constituents are removed. Figure 3 is that of Sphaero­
tilus. Some idea of the size may be had by knowing that each filament 
has a diameter of about one micron or 1/25,000 of an inch. Literally, 
millions of these small filaments may be present in a fraction of a cubic

F ig. 2.— Sphaerotilus filaments attached to solids.

centimeter of slime. This photo was made at a magnificafetoi jf 280 
times.

Figure 4 of the same organism made at a magnification of 700 times 
shows the simple organization of the bacteria placed end on end to form 
the filament. The separations between the cells are not too apparent, 
but can be made so by staining with an iodine solution. This is shown 
in Fig. 5.

Thus far, only bacteria have been considered. When the sewage 
introduces the spores and mycelia of fungi, including molds and yeasts, 
we have keen competitors for a place in the filter. Both the type of 
bacteria present and the fungi are stimulated by continuous aeration 
and use, in general, some of the same food materials. Which of the 
two—bacteria or fungi—will take the ascendency is probably a function 
of the temperature, or of certain intermediate decomposition products 
of bacteriological action or the combination of the two. At any rate,
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operators have observed that fungi are nearly always present in the 
winter but scarce in the summer. Fungi play an important role in 
holding the zoogloeal film together by growing their branched mycelia 
through and around the film. Thus, as the weather becomes colder in 
the fall of the year, fungi reproduce and grow at an accelerated rate at 
the expense of the bacterial population, which is normally reduced in 
activity two or three fold for each 10° C. drop in temperature. With 
reduced biological activity, solids accumulate in the stone film. It 
would be expected that the thick and heavy film would loosen from the 
stone, but this is prevented by the fungal holding net. However, in 
the spring the warmer weather favors the bacteria at the expense of 
the fungi, and the net gradually gives way and sloughing occurs. Of

F ig. 5.— Cells of sphaerotilus filaments.

course other organisms take part in the sloughing process, but it is be­
lieved that fungi play the leading role.

Figure 6 shows Fusarium, a mold that is usually found in the upper 
parts of the filter just beneath the surface stones. The magnification 
is 280 times.

The mold shown in Fig. 7 is a species of Leptomitus, which is identi­
fied easily by the characteristic pinching-off of the hyphae which are 
thin and at times ribbon-like.

Another species of Leptomitus is shown in Fig. 8 at a greater magni­
fication to show the pinched hyphae. This is a method of forming new 
hyphae.

Nature has provided still another competitor in the form of pro­
tozoa. These one-celled animals are of three general groups. They 
first obtain food by ingesting living organisms as well as small organic
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F ig. 6.— Fusarium

F ig. 7.—Leptomitus.
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particles. These are the holozoic feeders. The second group, the sap- 
rozoic feeders, can utilize only that material which is already in solu­
tion. The third group, the holophytic feeders, derive food and energy 
by the manufacture of chlorophyl in the presence of sunlight. To in­
sure the protozoans of a place in the competition, nature has also pro­
vided another super group whose members can obtain food in the man­
ner of the last two groups.

All groups are represented by three classifications of protozoa found 
in filters; namely, the classes Ciliata, Mastigophora, and Sarcodina. 
The numbers and types of these protozoans vary from season to season 
in the filter bed and generally prefer the upper levels. The protozoans 
most often observed in filter slime samples are usually Epistylis and

F ig. 8.— Pinched hyphae of Leptomitus.

Opercularia, both ciliates. The protozoan in Fig. 9 is Epistylis, a colo­
nial ciliate. Notice the oral groove through which the bacteria and 
other material pass into the zooid. When open, the zooid takes on a 
bell shape.

Figure 10 represents a small colony of Epistylis. Some colonies 
cover the entire microscope field at this magnification—56 times.

Figure 11 shows a zooid group of another colonial ciliate, Opercu­
laria, with one of the zooids having its operculum extended. The dif­
ference between Epistylis and Opercularia lies, among other character­
istics, in the fact that the operculum of the latter occupies only a small 
portion of the opened end of the zooid, while Epistylis has an operculum 
extended full across the open end.

Another characteristic of Opercularia is the pucker of the front end 
of the zooid (Fig. 12).
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Biochemical Oxygen Dem and Analysis

D ate Flow
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Mar. 3 0.664 0.858 1.522 9,582 310 1,710 0.178 13S 1,750 139 1,760 35 193
6 0.807 0.897 1.704 9,571 228 1,530 0.160 103 1,460 99 1,400 67 450
9 0.743 0.887 1.630 9,551 244 1,510 0.158 135 1,830 78 1,060 54 334

12 0.665 0.877 1.542 8,466 340 1,880 0.222 133 1,700 124 1,590 51 282
15 0.589 0.916 1.505 8,615 286 1,400 0.163 81 1,010 38 475 20 98
18 0.797 0.897 1.694 9,862 294 1,960 0.197 125 1,760 55 775 26 172
21 0.715 0.858 1.575 10,128 165 980 0.097 71 930 38 497 30 178
24 0.702 0.858 1.560 9,974 238 1,385 0.138 124 1,610 66 855 40 233
27 0.665 0.877 1.542 8,728 281 1,550 0.178 112 1,440 45 580 28 155
30 0.706 0.916 1.622 9,000 252 1,480 0.165 180 2,430 112 1,510 51 299

Average 0.705 0.884 1.589 9,347 264 1,539 0.165 120 1,592 79 1,046 40 239

Jan. Ave. 0.640 0.844 1.484 6,922 270 1,439 0.206 138 1,697 109 1,336 46 252
Feb. Ave. 0.688 0.895 1.583 8,909 304 1,730 0.193 151 1,996 101 1,322 48 258

Suspended Solids Analysis

Suspended Solids

D ate Raw Settled Filtered Final

P .P .M . Lbs. Lbs. Cap. P.P .M . Lbs. P.P .M . Lbs. P.P .M . Lbs.

Mar. 3 420 2,310 0.241 142 1,800 121 1,530 56 310
6 345 2,310 0.241 129 1,830 200 2,830 33 220
9 450 2,780 0.291 140 1,900 220 2,980 40 247

12 280 1,550 0.183 120 1,540 300 3,850 46 254
15 370 1,810 0.210 132 1,650 286 3,580 41 200
18 395 2,610 0.265 140 1,970 302 4,260 40 265
21 410 2,400 0.240 138 1,810 200 2,620 48 286
24 380 2,220 0.222 140 1,810 289 3,750 42 245
27 400 2,200 0.252 128 1,640 200 2,570 30 166
30 390 2,290 0.255 132 1,780 275 3,720 38 223

Average 384 2,248 0.240 134 1,773 239 3,169 41 242

Jan. Ave. 322 1,713 0.24.5 172 2,134 226 2,791 44 238
Feb. Ave. 316 1,792 0.202 128 1,687 175 2,306 51 295

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

With this type of flow diagram, using recirculation of all final settled 
sludge, it appears that the correct design and operation of settling tanks
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E ig . 12.— O percularia showing pucker a t  fro n t end.
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Opercularia has been found in numbers reaching hundreds of thou­
sands per cubic centimeter (2) of filter slime, particularly in the colder 
months of the year. Figure 13 shows a number of free swimming pro­
tozoans, of which there are many usually present at one time or another 
of the year in the filter bed. The photo was taken to illustrate the alga 
spread through the foreground, but the focus was better on the 
protozoans.

Since the protozoans ingest bacteria and solids, they play a role in 
purification. The chief purification factor involved lies in the ability 
of these protozoans to cause a rapid turnover in the bacterial popula­
tion. Through various effects, such as toxic by-products, strain se­
nility, etc., the bacteria tend to reach a numerical limit in a specific 
environment after which little or no bacteriological oxidation occurs.
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F ig. 13.— Free swimming protozoa.

The reduction of bacterial numbers by protozoa causes increased bac­
terial reproduction and multiplication, and, therefore, an increased rate 
of oxidation. Here again, is nature’s way of assisting the weakened 
winter bacteria population, since the chief bacteria ingesting protozoa 
maintain their highest general level of numbers in the cold months.

We still have not accounted for the worms in the filter. The most 
prolific worms are the nematodes, the so-called thread worms or round 
worms (Fig. 14). These are more or less cylindrical, unsegmented 
worms and are rarely longer than two or three millimeters, or approxi­
mately y8 of an inch. The worms are comparatively colorless and 
transparent and exhibit a continuous lashing motion from birth to 
death. They are natural inhabitants of the soil, but find an excellent 
habitat in a sewage filter. Soils experts (3) estimate that the top 6 in.
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of an acre of ordinary soil is shown by statistical calculations to reach 
thousands of millions of individuals. Furthermore, a single female 
may produce hundreds of thousands of eggs. The sewage filter prob­
ably harbors equivalent numbers of worms and eggs. The amount of 
organic matter that is undoubtedly stabilized by the nematodes must be 
considerable when the great numbers and unceasing activity are taken 
into account. On the whole, their presence in a filter is beneficial.

♦

i
F ïg. 14.— Nematodes.

The Nematoda should not be confused with the Chaetopoda (Fig. 
15), otherwise known as bristle-bearing worms or aquatic earthworms. 
This type of worm is segmented and equipped with tufts of bristles on 
most segments. They are generally larger than the nematodes. Dif­
ferent species prefer special food, such as zoogloeal masses and decay­
ing vegetable matter. These worms act in a manner similar to micro- 
comminutors with an almost continuous stream of material with its 
organic content passing through their bodies. Two well-known worms 
of this category are Limnodrilus and Tubifex. The former has been 
shown to have excreted pellets forty-five times (4) its own length in 
twenty-four hours in the bottom of a polluted stream. These two 
worms have been found in filters, but probably at times when the filters 
were grossly overloaded.

The large reddish-brown worms that are seen on the filter and those 
sloughed out in the spring and fall are true earthworms. Like most 
other worms on the filter, the original habitat is the soil. They are 
responsible in part for the destruction of clogging growths of algae and 
fungi and aid in the sloughing process.



a
e

! Vol. 15, No. 1 BIOLOGY OF SEW AGE S P R IN K L IN G  F IL T E R S  25

F ig. 15.— Chaetopoda.

F ig. 16.—Stigeoclonium.
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(5) A species of earthworm, Lumbricillus, wTas shown to be present 
on a filter in England 100,000 to 150,000 per cubic foot of medium. This 
worm is about % in. long, is reddish-brown, and reacts negatively to 
light. In the spring the worms become abundant and work over the 
surface algae growths, and cause it to slough. The worms follow the 
sloughed material through the filter and are finally discharged from 
the bed.

The algae growths just mentioned are confined to the portions of 
the filter bed where sunlight may penetrate. The growths on the stones 
may be a bright green color in which case the alga is probably Stigeo- 
clonium (Fig. 16). Only one plant tliallus has been photographed here 
and gives no indication that the alga forms a thin mat which may at 
times interfere with percolation.

If the algae mass is a greenish-black color, it is probably one of the 
so-called blue-green algae, OsciUatoria or Phormidium. Figure 17

F ig. 17.— Blue-green algae.

shows the edge of a solid mass of these algae at a magnification of 56 
times.

Details of individual filaments may be shown in a higher magnifica­
tion of 280 times, as is indicated in Fig. 18. This figure illustrates how 
the filaments tend to group themselves. These groups at times inter­
twine with others to form an almost impenetrable mat stretching across 
the filter stones.

The next organism (Fig. 19) is, I  am certain, familiar to all sprink­
ling filter plant operators. I t is that eye, ear, nose and throat spe­
cialist—the Psychoda fly.
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F ig. 18.— Filament group of blue-green algae.
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The flies may be expected to emerge in large numbers as adults be­
fore and after the warm season, but they persist throughout the year 
in and around the filter in varying numbers. They are not strong fliers 
and may be wind-carried for three quarters of a mile or more. Thus 
far, the flies have not been proven to carry any disease-producing or­
ganisms, either internally or externally.

The life history (6, 7) of the fly consists of four stages: eggs, larvae, 
pupae and adults. The adult lays her eggs on the filter film in small 
whitish or transparent batches numbering as high as 100. Within two 
days, in warm weather, the eggs hatch and the white worm-like larvae 
burrow into the film. The larvae feed ravenously on almost any living 
or decaying material available and devour bacteria, algae, fungi, and 
protozoa. Just prior to sloughing when the film is heavy, the larvae 
may be submerged in the film with only the breathing tube protruding. 
At this stage the larvae may be as long as one centimeter and may 
occupy from 8 to 15 days in its development, according to prevailing 
temperature. The pupae develop from the larvae and become yellow­
ish, much shorter, and fatter. Within two days, during which time the 
pupa rests in the slime with only two breathing horns protruding, the 
forward part of the pupa case bursts open and the adult emerges. Al­
most within an hour the adult goes about the business of reproducing 
itself.

The presence of the filter flies, particularly in the larvae stage, is 
pi'obably beneficial. First, a considerable amount of stabilization of 
organic matter must be credited to the larvae, particularly when the 
rate of productivity may run into millions per acre per day. Secondly, 
the eating habits of the larvae probably accelerate the final stages of 
the sloughing process in that the film is perforated and possibly loos­
ened from the stones.

Despite the somewhat problematical beneficial effects, most opera­
tors would settle for less stabilization and less flies. At any rate, meas­
ures are usually taken to control the fly. Where feasible, flooding the 
bed for 24 to 36 hours has been most successful. I t is effective in that
(1) the eggs are flushed out of the filter, (2) the larvae and pupae are 
drowned, and (3) the adults are forced out of the filter. The last effect 
may or may not be beneficial to the surrounding territory. The flood­
ing operation should be repeated within ten days until the flies are re­
duced, lest the eggs, larvae and pupae develop to the adult stage. Care 
must be exercised in, first, limiting the time of flooding to a maximum 
of 36 hours in order to preserve the efficiency of the aerobic filter biota, 
and second, in preventing excessive flushing and scouring velocities. 
Incidentally, the New Jersey State Department of Health’s Rules and 
Regulations, state the desirability of providing for means of flooding 
sections of sprinkling filter beds.

At those plants where flooding is impossible, operators have worked 
out their own pet schemes of filter fly control and have used gasoline 
torches, drying methods, repellent insecticides, and contact insecticides. 
No one method except flooding has been really effective. The most ef­
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fective method seems to be a matter of local filter conditions. In order 
to have lasting results, the method must penetrate to the level where 
most of the larvae and pupae abound; that is, between 3 in. below the 
filter surface and 12 in. to 18 in. below the filter surface.

In the few years I have been employed in the State Department of 
Health, I have been privileged to visit many of the water and sewage 
treatment plants in this state. From many conversations on the sub­
ject I conclude that among most operators and engineers there is a 
definite phobia of the long and seemingly unpronounceable Greek and 
Latin names given most organisms. As a result, the biology of many 
worthwhile projects has been neglected. It has been my purpose, both 
in the subject matter and in the use of photomicrographs, to give you a 
new angle on the subject and to familiarize you with the organisms that 
do the work for you.

M r . E n s l o w  : When you have a sprinkling filter bed which you can­
not flood, what is your recommendation1?

M r . H o l t j e  : I  scarcely touched that in my paper as you noticed. If 
I gave one method, another operator would say that would not work for 
him. The State Department of Health has no one method to recom­
mend but we find that chlorine doses over a short period will help. So 
far as I know, there is no one certain method. It is up to the operator.

Mr. E n s l o w : When you flood a filter, what is the period of time? 
It is too bad we cannot turn it upside-down. My point is this, what do 
you consider the minimum time ?

M r . H o l t j e  : The minimum time is that specified by Headlee in his 
New Jersey Experimental Station work-out in 1919. He sets twenty- 
four hours. As soon as you can drown the larvae and get above the 
filter bed surface it will be all right.

Editor’s Note: (Headlee’s conclusion Avas 24 hours after complete 
submergence.)

M r . C o h e n  : I  h a v e  u s e d  a n  e i g h t e e n  h o u r  f l o o d in g  p e r i o d  A vith g o o d  
s u c c e s s  t a k i n g  a b o u t  f o u r  to  f iv e  h o u r s  to  fill t h e  b e d .
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Chairman Bedell: About fifty or sixty years ago a young lad and his 
brother delighted in wandering about northern New Jersey gathering 
specimens of minerals from abandoned workings of copper, iron and 
zinc mines. A little later the same young lad obtained a position in 
the laboratories of Thomas A. Edison, where with no respect for a 
forty-hour week he frequently worked twenty hours a day.

With this background it was not strange that when this young man 
graduated in chemistry from Rutgers College in 1894 his first job was 
as chemist and assayist in a gold mill at Deadwood, South Dakota.

Little did anyone envision the brilliant future of that young college 
graduate who is now regarded as one of the leading chemical, metallur­
gical and industrial engineers of this country, as well as a prolific in­
ventor of machines and processes that have had far-reaching effects on 
American industrial and social progress.

His own many inventions supplemented by those of his engineering 
staff, a total of over 1400 patents, have begn applied successfully in 
many separate and distinct processing industries, making feasible the 
conversion of intermittent processes to continuous ones; the large-scale 
exploitation of low-grade ore deposits; and finally, the placing of mu­
nicipal sewage and water treatment on a sound engineering basis, to the 
benefit of the public health of this and other countries.

Chance gave him the opportunity to apply his genius to the field of 
sewage treatment. It appears that in 1913 the American Public Health 
Association held its annual meeting in Colorado Springs. One of the 
scheduled inspection trips was to a gold mill which was equipped with 
the then comparatively new Dorr Thickener.

On the return trip Langdon Pearse expressed the fervent wish to 
the inventor that some similar application might be made to sewage 
treatment. Within a short time a small experimental unit was shipped 
to Chicago and set up in the stockyards. Three years later T. Chalkley 
Hatton was instrumental in securing the installation of similar units at 
the Milwaukee activated sludge plant.

It was not until 1920, however, that this conservative company in­
stalled its first commercial unit in the sewage treatment field at Bartow, 
Florida. This was the beginning of the application of Dorr equipment 
and processes that now continuously treat approximately 3,000,000,000 
gallons per day of domestic sewage and water, affecting the lives of

* Guest Speaker, Federation Luncheon, Third Annual Convention and Wartime Confer­
ence, Cleveland, Ohio, October 23, 1942.
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probably some 30,000,000 people through reducing the hazard of water- 
born contagion and the pollution of streams.

Our guest speaker’s life has been one of engineering alertness, lead­
ing to industrial success as well as to full recognition of his many tech­
nical achievements. A recipient of many academic and scientific honors 
and medals, he was chosen in 1941 by the five great chemical societies of 
America to receive the highest honor they could confer for what he has 
done for the chemical industries and the mining profession—namely, 
the Perkin Medal.

It is my great pleasure and privilege to introduce to you our guest 
speaker, Dr. John Van Nostrand Dorr, engineer, scientist, inventor, 
public benefactor, and president of The Dorr Company. Dr. D orr!

Dr. J o h n  V. N. Dorr: Mr. Chairman, Gentlemen and Guests of the 
Association:

The influence of chance has been referred to by your president; I 
think all of us could write an autobiography that would dwell on the 
influence of chance in our lives. Incidentally, I think you know that the 
definition of autobiography is the story of your life as you wish you 
had lived it. Bemember, I would not attempt to give you that of mine, 
but will refer to the element of chance.

Forty years ago as a youngster operating a small gold property in 
the Black Hills I  was entering Chicago going east and happened to be 
in the Pullman smoking room where I found another man with a heard. 
You know hoAV like things attract, and we started to talk. He was 
from Salt Lake and it proved afterwards, that if I had not met him at 
that time I would not have been here today, because six months later, 
when I visited Salt Lake planning to build a mill in which I had put 
everything I could beg, borrow or steal, he introduced me to the inventor 
of a new process that proved for the conditions under which I was going 
to work, the one thing that prevented our mill from being an absolute 
failure.

Your chairman has mentioned the chance of my meeting the sanitary 
engineers coming up from Colorado Springs. I have always looked 
back at it with a great deal of pleasure for it widened my horizon and 
brought me some staunch friends in a new field.

Well, our first approach to sanitary engineering lay in this chance 
meeting. We had another contact in the industrial line, that also 
strangely enough came from cyaniding. In Olean, New York, there 
was a lawyer who had invested in a gold mine. He went out to look 
after the mine and took a job in the mill, and it happened to be a mill 
where a friend of mine was using some of the first Dorr Thickeners 
made. On his return to Olean where there were a number of tanneries 
and a great deal of trouble from tannery waste, he thought of his cy­
anide experience. He came to see us and I think the first thing we did 
in industrial trade waste was in connection with purification of tannery 
waste.

The art of sewage treatment has a peculiar appeal to a metallurgist 
because of one characteristic of every mine. In time-—sooner or later—
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it gets played out, but the sanitary engineer has a source of supply that 
never gets played out.

I started to talk about genealogy and now I would like to speak first 
of the genealogy of mechanization, and to consider it most intelligently 
I would like you to go back with me to a period 15 years before the date 
1920 already mentioned.

There were two general methods for the wet treatment of ores then. 
First, the cyanide process for treating gold and silver ores which com­
prised (a) crushing and grinding the ore to 30 mesh or finer; (b) dis­
solution of the precious metals by a solution of sodium cyanide (c )  
separation of the gold bearing solution from the residues or tailings and 
recovery of the metal by precipitation.

Second, the “ wet method” called roughly “ ore dressing” for re­
covery of the copper zinc or lead minerals from their ores consisted of 
(a) grinding to the fineness that freed the mineral usually making sev­
eral sized products for different treatment, removing excess water used 
in grinding and applying gravity concentration by jigs, bubbles, or ta­
bles with which many of you are familiar.

In both processes two steps were similar, classification or separation 
of relatively coarse and fine particles by the difference in settling ra tes ; 
and sedimentation, or removal of excess liquid from the pulp before 
further treatment. Both steps were done by gravity only and the 
classification was done in inverted cones.

A stream of water carrying the ground ore flowed into the cone and 
the excess water and slow-settling slime overflowed while the coarser 
or quick settling sand was discharged from the spigot at the point. 
This was a step requiring a delicate balance and attention, or sand went 
with the slime and vice versa.

In cyaniding the gold-bearing solution was separated from the slime 
by a series of decantations—a slow and tedious batch process, while the 
sand was leached in tanks.

In ore dressing, on the other hand, the excess water was removed 
from the mud by a multiplicity of small 8 ft. diameter settling cones 
with the spigot discharge led up the side of the cone to give a larger 
discharge opening due to less static head. The cyanide mill I men­
tioned in the beginning was thus equipped.

Into this field in 1904 and 1905 cames two mechanisms, both born of 
experience—I might really say, of necessity.

The Dorr Classifier replacing the classifier cone was an inclined set­
tling box with mechanically operated rakes to discharge the quick- 
settling or sand portion above the water level with no chance of choking, 
and with remarkable efficiency. It made closed-circuit grinding with its 
enormous savings feasible.

The Dorr Thickener, with which you are familiar as the Dorr Clari- 
fier with its many modifications, was a fundamental discovery. It 
proved that by mechanical means you could stir the bottom zone of a 
vessel used for continuous sedimentation fast enough to prevent a de­
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posit of solids on the bottom and yet slow enough not to interfere with 
the production of the clearest continuous overflow.

This allowed the use of large units in cyaniding and other chemical 
work and made possible continuous counter-current decantation.

In ore dressing the large units proved valuable. The largest single 
machine we have built—325 ft. in diameter with a 12 in. discharge pipe, 
has the capacity of 1400 of those small cones with small discharge pipe 
requiring continual adjustment.

The advantages, tangible and intangible, of controlling the solid- 
liquid phase, i.e., a mixture of finely divided solids suspended in liquid 
mechanically, as against trusting to the normal flow of hydraulics, were 
very great. Many of those you would not know until you had experi­
enced them, but there was a reliability about it that enabled many 
things to be done much more cheaply than could otherwise have been 
accomplished.

With this point of view, that of applying mechanisms to this type of 
work, we approached a great many other fields. Sometimes they seemed 
entirely foolish for us to get into, away from our line. For instance, in 
sugar I think about 1919 we went to Cuba and talked about settling mud 
in the sugar plant, and they said, “ Well, you may be a good metallurgist 
but what do you know about sugar?” We didn’t know much but we 
tried some devices which seemed to work. We followed the same way 
with cement and chemicals. So we came to the sanitary work with that 
viewpoint, to see if we could be of any use in that field.

To get back to the early history of sanitary work, I think you all 
know much more about it than I do, because, after all, it is only one of 
several things to which I have had to give attention. But let us go back 
to the Roman sewers. I once saw the mouth of the Cloaca Maxima 
where the water-borne sewage was carried to the sea, the great purify­
ing place. It is a long step in time to the sewage farms, where the 
water-borne sewage was used for fertilizer, in Berlin and some of the 
other towns in Europe, and then in 1929 I was in Japan and had a 
chance to see there the more primitive but possibly over-all more ef­
ficient type of collection, the ‘ ‘ honey cart, ’ ’ where the product was car­
ried out without dilution and put on the farms where it could be of use. 
I think probably in one form or the other that had become the custom all 
through the Orient, especialy the drier parts of it.

The Industrial Revolution in England, with resultant growth of in­
land cities often located by small rivers—originally the cities were all 
by the ocean for means of communication—brought out the effect of 
stream pollution very greatly and made a nuisance. The help of the 
chemist and the bacteriologist was called upon and the civil engineer at 
the end of the century became the sanitary engineer we know, as the 
profession began to emerge with the names of Hazen, Fuller, Hering, 
and many others with which you are familiar.

The conditions at the time of World War I are of interest. At that 
time Imhoff tanks were recognized as of value, being a very definite
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advance over previous methods. Activated sludge for further purifica­
tion had been developed in England and people over here—Bartow and 
others—were interested in the process. Plain settling tanks with inter­
mittent removal of sludge and separate digestion were used, I  think, in 
Baltimore, while fixed nozzles for sprinkling filters had been recognized 
as important.

To me there was an opportunity for applying our metallurgical ex­
perience and mechanization to the entirely new problems. I  think that 
we simply had a bit of luck in coming into the game at that time and 
the stage was set for introducing those ideas.

When we considered going into the sewage field, we were asked on 
all sides, “ Yes, you want to put a machine into sewage, but do you know 
anything about sewage?” We didn’t, except personally, and we were 
told, of course, that a sewage plant smells (stinks to be accurate) and is 
always located in a low district where nothing else ever went. “ How 
could you get men to go down into places like that, which everybody 
tried to duck, and operate machines and keep the machines in order?” 
I t was absolutely impossible to have a plant operated mechanically! 
There would always be breakdowns; and there was another factor, in 
connection with trade waste—which the people here who are on boards 
of health I know will appreciate. When a factory had to do something 
about taking care of trade wastes, they were insulted in the first place 
by such a requirement. What were streams for but to run the waste 
into them? Why should they spend money to take care of it? The 
board of health said they had to—and they did.

That meant if they put machines into trade wastes, the odds were 
very much against those machines running, because every time the ma­
chine broke down there was no sludge to carry out. You didn’t have to 
put in chemicals and you were that much ahead. So you can see what 
chance there was for machinery to get into trade waste—but it got 
there.

Coming to conditions today, you all know better than I what has 
happened, as compared with what we anticipated. The plants are a 
pride of the cities. The men that operate them are splendid men, and 
I am very sure that in no place I know have there been stricter require­
ments for continuous operation than are given to the producers of 
equipment by the sewage plant operators. If the mechanism won’t run 
a year without shutting down or sometimes without oiling, there is 
something wrong with it. So, as often happens, the trouble we antici­
pated didn’t occur and events worked the opposite way. In other 
words, we didn’t think through far enough.

You can all probably cite special plants you know that are especially 
good, but I  think of one in Spring Lake, New Jersey. Spring Lake, as 
you know, is a watering spot. There is a big hotel, the Monmouth 
Hotel, then about fifty feet of land, and then the ocean. Between the 
two you will see a little dog house with a flag pole. Underneath there 
is a sewage plant, and the flag pole is the ventilator.
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Other benefits have come from mechanization that we didn’t expect, 
I think those who have done a great deal of operating know there are 
two kinds of benefits, the tangible and the intangible. I was much im­
pressed years ago in visiting a large mill. They had thrown out one 
type of machinery and put in another. The manager said, “ We have 
kept careful records and after a year’s trial could not find a cost justifi­
cation for change but concluded the intangible benefits justified it—and 
we were right. ’ ’

I think the scientific approach which resulted in this mechanization 
has been the catalyzer that started much research and development by 
consulting municipal engineers and others and by organizations like our 
own, whose job is to supply the tools and processes which are really the 
results of over-all study of functions.

Mechanization in those two steps has been the prelude to mechaniza­
tion in other phases. We know the comminutor takes the place of the 
screen and gets rid of everything all at once; in some places they used 
the coarse screens and the self-cleaning fine screens such as those which 
were put in at Los Angeles some twenty years ago and are still 
operating there to meet their particular conditions; the detritors, the 
digesters and the large capacity sprinkling filters; and the incinera­
tors. In other words, the mechanizing of one part has tended to de­
velop the mechanization of other parts and today we have almost a 
completely mechanical plant in which I know the operators take great 
pride, and we on our part are glad to have been privileged to contribute.

Now I would like to come back to something personal. Our very 
kind chairman has spoken of my working at Edison and that is some­
thing that is never forgotten by anybody who has worked there. As he 
said, I had long hours and we didn’t have the Wages and Hour Act in 
force then. The result was I  worked for three months for nothing and 
then I got $5.00 a week and then $7.00 a week and no time for overtime. 
If I stayed there until midnight, they gave us a free lunch, so they were 
thinking ahead to the New Deal, I guess. I think it gave the men who 
worked there a broad over-all vision. There used to be a saying quoted 
from Edison that everything is possible with God and chemists, and we 
hoped God was all right but we were sure the chemists could do things.

I think that I got a great deal there of the fundamental approach 
toward a problem that stood us in good stead in approaching other 
problems. One way of doing it is to go to a new problem and try to 
adapt some equipment that works in cyaniding or smelting or anything 
to the purpose. In many cases that was done. On the other hand we 
tried to map out a problem, something to be accomplished. We tried to 
work out all the conditions to be accomplished and then see if in our 
minds and experience there was anything we could apply to it and very 
often, as our experience was naturally along certain lines, the final solu­
tion of the problem came from those lines. We did that in the Detritor, 
I know, and we didn’t try to adapt a classifier. We tried to adapt a 
thickener but the final product was a bit of both and was very much 
better than if we had tried it either way.
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Another illustration of that point of view which to me is a matter 
of very material importance was the All-American Canal Desilting 
Works. You are a long way from California, but you may be familiar 
with the Imperial Valley and the Canal that supplied the water from 
the Colorado River. I visited it in ’29 and saw dredges pumping silt 
out of the canal. Government figures indicated that the total cost to 
the district of maintaining the canal, of getting rid of the silt, was $1,-
400.000 a year, and that certainly looked like something to shoot at. I 
very humbly suggested we try a Dorr Thickener. I think no one was 
interested, so We bided our time. The All-American Canal came on the 
horizon when the one object of governmental life was to spend money, 
probably necessarily so, and again we took the thing up. We went to 
see the Reclamation Service who had it in charge. They had old estab­
lished methods for collecting silt and washing it out at intervals, and 
of course, our work was entirely a new world to them but we took them 
over to the Miami Copper Mill not too far away and there they saw
18.000 tons of solids being taken out of two or three times that amount 
of liquid and discharged, with an installed 5 horsepower, from a 325- 
foot tank. They thought that was wonderful. They wanted to build 
a 500-foot tank and then a 700-foot tank. I don’t have to say anything 
to you mechanical engineers as to what that would have meant, but our 
experience was broader and we knew the reason that that 18,000 tons 
was discharged with 5 horsepower was that although the feed was 60- 
mesh and finer sand, there were also some colloids which lubricated the 
sand and made it almost flow to the center discharge. A more recent 
measurement on a 15,000-ton feed was 21/2 h.p. input.

This phenomenon, for it would indeed be one to move that tonnage 
an average distance even of 20 to 50 feet, can be explained when I  tell 
you our earliest experience.

If we turned a stream of sand, water and a small amount of colloids 
into a tank of water at the designed rate, the sand settled immediately 
and the mud or colloid remained in suspension so that the power re­
quired was so great it shut down the machine and we found it necessary 
to feed very slowly until a portion of the lubricating colloids reached 
the bottom.

This question of colloids limitation worried us, so again we said, 
“ Here is a problem, let’s study it.”

We have a laboratory at Westport, Connecticut. I think it may be 
the Edisonian background, but I have always been impressed with the 
utility and value as well as the satisfaction of trying to get to the bottom 
of things, and have done it for twenty-five years now. So we shipped 
silt there and experimented with it. We said to the boys, “ We don’t 
want to try the Dorr Classifier. We don’t want to try to use a Dorr 
Thickener. We want to find the best way to move silt.” We suspected 
it wouldn’t have much colloids.

I don’t believe any of you have ever had a more complex and more 
indefinite problem than was put up to us by the Reclamation Service. 
They had sampled the river for years, and the great variation both in
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total amount and nature of the silt that was carried at different times. 
At the time they planned this canal, they were building Boulder Dam 
and, therefore, they didn’t know how much silt would be coming down 
either from the deep layer of bedded silt moving slowly on the bottom 
or what would be picked up or brought into the stream between the dam 
and the intake, and so we didn’t know what the nature of the material 
would be. We didn’t know the amount of it, and we didn’t know how it 
would vary, so you can see what a nice problem that was. After much 
study they finally gave us performance specifications for their Desilting 
Plant. They wanted to be able to discharge 70,000 tons per day of silt. 
It wouldn’t be over 100 mesh and there wouldn’t be any colloids in it. 
The stream flow would be one-twentieth of the average flow of Niagara 
Falls. They gave it in gallons per day, but I think this gives a vivid 
picture of it.

They shipped us a carload of silt and we worked that over for six 
months in every way we could think of, and the net result, which inci­
dentally included some real invention on the spot under the pressure of 
the Mother of Invention—necessity, was a desilting plant of 28 acres 
with seventy-two 125-foot mechanisms in it. You can see we didn’t go 
to the 700-foot or the 1000-foot. The horsepower provided is some­
where around 300. That was installed to handle a maximum of five 
times the amount of solids that is discharged, with colloids present, for
2.5 horsepower, so you can see we learned something.

Coming back to what might be discussed first, the question of human 
relations, Pope said, “ The proper study of mankind is man,” and I 
think we all agree that although physical things are interesting, the 
study of human relationships is perhaps the most important thing be­
fore the world today. If we wipe out all our technical developments 
for the last 100 years and put in exchange for that, the solution of the 
problem of human relationship, people living together happily, the 
world will be happy, and we wouldn’t be doing what we are doing all 
over the world today.

When we approached the sanitary engineering field we were pre­
sented with the necessity, in addition to what I have said about mechani­
zation, of getting into politics. Now there is nothing the average engi­
neer knows less about than politics. He is too busy. He has other 
things that interest him. They said, “ If you want to go into deals 
with municipalities you have to be in politics one way or the other, ’ ’ and 
that didn’t look good to me. We hesitated quite a little. Again we 
have the contrast. We approached the thing from an engineering 
standpoint, and through all our experience of twenty-five years I should 
say that politics has entered only in an infinitesimal amount. We have 
found the finest crowd of men to work with of any industry, forward- 
looking consulting engineers and municipal engineers, and as a whole 
that worry has been wiped out.

In studying the field of sanitary engineering we have found that it 
is different from any other line. It seems to me there are three factors 
that must be considered. The first is the operating engineer. His job
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is to operate the plants. He lias to know what happens on the “ grave­
yard” shift, and incidentally going way back to my own operating days 
of the Black Hills, I think one source of success we have had was that 
our motto was from the beginning—“ Build for the ‘graveyard’ shift,” 
because those who have operated know the “ graveyard” shift is the 
time when the men get sleepy and mechanisms go wrong and they are 
not repaired. If anything is going to break it will break on the “ grave­
yard” shift.

I know one occasion when in a leaching plant the thickener shaft had 
been twisted off and they said we didn’t make good stuff. We looked 
into it, and found that the man on the “ graveyard” shift had cut the 
overload alarm wire because the bell interfered with his taking a nap.

The second factor is the consulting engineer. His job is really im­
portant, He saves the city, except when there are units being planned 
for a very large city, from having to carry a staff that is entirely com­
petent to do the plant designing. The consulting engineer brings in a 
broad general experience and his specialty is to know how to build; only 
to know how to build he has to know how a thing has to be operated. 
He also has another function which is quite different from that in any 
other field. That is to stand between the administration and political 
attacks on its works.

In politics, there are two classes—the Outs and the Ins—and it is 
the job of the Outs to reverse the position; with freedom to make all 
accusation of waste, corruption, etc., in public works with or without 
any pretext. The consulting engineer stands foursquare to prove the 
job has been well done.

The third factor I  think can be called the equipment and, occasion­
ally, the process engineer. He is an engineer from his own experience 
in all industries, and from knowledge brought to him by either of the 
other types. He develops and markets the tools to be shaped into a 
harmonious whole by the other two. It seems to me that history has 
shown that this function is also an element of value.

I leave it to you to determine the relative values. Obviously, I 
wouldn’t attempt it, especially here, but I think the three groups work­
ing together in a harmonious whole can unitedly (and thfit is the way it 
should be anyway) take credit for having done a very fine job in the last 
30 years. I t is a complete new industry built up and rendering the 
greatest possible service to the human race.

In closing, I would like to express great appreciation of the oppor­
tunity given me to talk to you today. I have known a great many of 
you before and I have made a great many friends here today.

We don’t know what to look for ahead. There is one thought‘I 
might give to you people who are in the operating end, and that is, 
whether you realize it or not, you fellows are all chemical engineers. 
You are operating chemical processes, and a great many of them, and 
I speak obviously of some I know more intimately. If it turns out that 
war pressure is such that we must return to a simpler life and send our 
equipment in another form overseas I advise you to go to the chemical
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plants. They are looking for fellows who know how to operate equip­
ment such as you are operating, and I  don’t think you will have any 
trouble getting located.

We have to concentrate, however, on winning the war. We have to 
face fhe fact that when it is over the composite brains of all of us will 
be able to utilize the developments that have been made in science, and 
if we add hope for developments in the science of human relationship, 
we may give the world something very much better than it has had 
heretofore.

P r é s id e n t  B e d e l l  : Thank you, Dr. Dorr. I know we have all been 
greatly pleased in having you here. You said it was your pleasure to 
be here, but we certainly have enjoyed having you.

I think I should add another jewel to the necklace I put about his 
neck as I introduced him. I referred to him as a scientist and various 
other attributes. I forget to mention he was a philosopher. I think 
also I would like to call to your attention one very short statement he 
made that seemed to me the most significant part of his speech. It is 
typical of his life and accomplishments. I t was the statement regard­
ing his approach to the sugar industry problem. He said he knew 
nothing about sugar making, nevertheless he tried something and it 
worked. I think that is a very simple statement of a true scientific 
approach to any problem, and it is characteristic of Dr. D orr’s life. 
Again we thank you, Dr. Dorr, for coming here today.



SEW A G E T R E A T M E N T  PRO B LEM S IN
CLEV ELA N D , O H IO  *

B y  J. W . E l l m s

Commissioner, Division of Sewage Disposal, Department of Public Utilities, Cleveland, Ohio

The problems which have been encountered in the administration of 
the Division of Sewage Disposal, and in the operation and maintenance 
of its three treatment plants, fall naturally into four groups. These 
problems are Legislative, Financial, Technical, and Personnel in char­
acter. They are also more or less necessarily interrelated. In conse­
quence, the following paper consists of a recital of the facts, rather than 
an attempt to discuss the problems involved. It is hoped that a frank 
discussion of them by others in this professional engineering field will 
be helpful to all of us.

L e g is l a t iv e  a n d  F i n a n c ia l  P r o b l e m s

Naturally, the legislation which created the organization under 
which we operate, is directly related to the financial phase and, in conse­
quence, they will be treated together. The growth of sanitary science, 
as it relates to the collection and treatment of sewage, has an historical 
aspect which must be considered, if a proper point of view is to be ob­
tained. In the following table, an effort has been made to present the 
development of a sewerage system and the sewage treatment plants in 
Cleveland.

D a Ta  o n  t h e  D e v e l o p m e n t  of t h e  S e w e r a g e  S y s t e m  a n d  S e w a g e  
D is p o s a l  P l a n t s  o f  C l e v e l a n d , O h io

Began construction of interceptors. There were no treatment and disposal 
plants.

Orders of State Department of Health to City of Cleveland to abate nuisances 
caused by sewage pollution of Cuyahoga River and shores of Lake Erie.

Early experiments on activated sludge at site of Easterly Sewage Treatment 
Works, which had an important bearing on the design of this plant.

Construction of bar gratings and grit chambers at Easterly Plant.

First disposal plant completed. Cost of operation and maintenance borne by 
Division of Water.

Second disposal plant completed. Cost of operation and maintenance borne 
by Division of Water.

Supreme Court of Ohio rendered a decision declaring illegal the operation 
and maintenance of sewage treatment and disposal plants from water works 
revenues. Judgment for $637,861.60 was rendered against the General Fund 
in favor of Division of Water.

* Presented at the Third Annual Convention of the Federation of Sewage Works Associa­
tions, Cleveland, Ohio, Oct. 22, 1942.
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1935 On J u ly  15, 1935, C ity  C ounc il created a D iv is io n  o f Sewage D isposa l and
placed i t  in  the D e p a rtm e n t o f  P u b lic  U til it ie s , b u t the D iv is io n , however, 
was a c tu a lly  su p p orte d  b y  taxes de rived  f ro m  the G eneral F u n d , i.e., f ro m  
taxes on rea l estate.

1938 The th ird  and la rg e s t sewage tre a tm e n t p la n t was s ta rted  in  o p e ra tio n  in  th is  
year. C ounc il passed an ord inance  on J u ly  17, 1938, m a k in g  a sewerage 
service charge, based on 40 p e r cent o f  the  w a te r b ill.

1939 C ounc il passed an o rd inance on O ctober 17, 1939, red u c in g  the ra te  to  25 
p e r cent o f  the w a te r b il l,  and w h ich  charge rem ained  in  effect u n t i l  J a n u a ry  
17, 1940.

1940 R e p o rt o f  B o a rd  o f  A d v is o ry  E ng ineers  on the  fin a n c in g  o f  the D iv is io n  o f
Sewage D isposa l. B o a rd  recom m ended th a t the “ re n ta l m ethod,”  based 
upon  the w a te r converted to  sewage, be con tinued , and th a t the  ra te  be made
22^ p e r 1,000 cubic fe e t o f  w a te r as measured. R ate  to  cover o n ly  the  ad­
m in is tra tio n , o p e ra tio n  and m ain tenance o f  the  D iv is io n  o f  Sewage D isposal. 
F ix e d  charges on the  bonded indebtedness borne by  revenue de rived  fro m  
general ta x  fu n ds .

1940 F un d s  in  1940 were derived  fro m  the balance due on the ord inances o f  1938 
and 1939, and f ro m  a specia l ta x  le v y  on re a l estate, p lus  fu n d s  f ro m  the 
paym ents made b y  the suburban m u n ic ip a lit ie s  and the C o u n ty  S a n ita ry  
Sewer D is tr ic ts .

1941 On M arch  1, 1941, an o rd inance  was passed p ro v id in g  f o r  an 18^ p e r M .C .F . 
rate , based u p o n  the  w a te r de livered  to  the  sewers. T h is  ord inance  e xp ired  
on December 31, 1941.

1942 A  new stop -gap  ord inance  became effective J a n u a ry  1, 1942, and exp ire d
June 30, 1942. T h is  ord inance  was f o r  a ra te  o f 18^ p e r M .C .F .

A  new ord inance, c o n tin u in g  the  18c1 ra te , became effective J u ly  1, 1942, and 
w i l l  be in  fo rce  u n t i l  December 31, 1942, when e ith e r a new ra te  o rd inance 
w i l l  be requ ired , o r  an a p p ro p r ia t io n  made f ro m  the G eneral F un d .

Twenty years ago, certain of the suburban municipalities surround­
ing Cleveland requested sewer outlet privileges for discharging their 
sewage into Cleveland’s sewerage system. These rights were granted 
in some cases for a merely nominal annual sum of money, and in other 
cases for easements for laying interceptors through the suburban mu­
nicipality, or for a permit to build a sewage disposal plant in the mu­
nicipality. Under a state law, the County of Cuyahoga established 
sanitary districts which included incorporated villages, as well as un­
incorporated portions of the county. The County Commissioners made 
agreements with the City, whereby the sewage produced was discharged 
into the City’s sewerage system. In still other cases, reciprocal ar­
rangements were made between the City and incorporated cities and 
villages for treating a portion of their sewage in the City’s plants, in 
exchange for treating some of the City’s sewage in the suburbs’ plants.

Certain agreements were based on the ratio of the population served 
to the total population of the metropolitan district receiving sewerage 
services. This ratio was used for proportioning the cost to the village, 
city, or sanitary district served for operating and maintaining the 
City’s disposal plants in any given year.
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With the growth of the suburbs, there was a steady increase in the 
volume of sewage which the City was obliged to handle. With in­
creased facilities provided for treating the sewage, the cost of treating 
and disposing of the sewage by Cleveland also became greater. As a 
result of the refusal of some of the municipalities to continue their 
agreements with the City, and in other cases because of their failure to 
pay on the existing contracts, large sums of money due the City became 
delinquent. As the City was unable to shut off the flow of sewage from 
the suburban district, it was obliged to continue to treat this sewage. 
This complicated situation has had much to do with the attitude of 
Cleveland’s City Council toward providing adequate rates for sewerage 
service in the city. The Cleveland City Council felt they were imposed 
upon, and rightfuly so. Negotiations have been in progress for several 
years and some settlements have been effected. Others are still 
pending.

This brief history of the development of Cleveland’s sewerage sys­
tem and disposal plants will, doubtless, cause many questions to arise 
in your minds as to why there were so many changes made in the rates 
for sewerage services, especially during the past six or seven years. 
Briefly, they were the result of opposition by a relatively small propor­
tion of the public to being obliged to pay for sewage treatment for 
which they had never before been required to pay. It, naturally, found 
expression in the City Council, and in groups which considered them­
selves unjustly taxed. In consequence, the question of the method by 
which sewage treatment should be financed was submitted to the elec­
torate at several city elections. The question in different forms was 
submitted three times to a vote, and three times the electorate, by a 
majority, decided in favor of a rental method, as against providing for 
sewage treatment from general tax funds.

There were good reasons for this decision by the electorate. The 
real estate tax rate had been rising, both as a result of a diminishing 
value of the tax base, from a reduction in the millage from 15 to 10 
mills per dollar allowed by a state law, and from increased expenditures 
for the usual and ordinary expenses of the government. The securing 
of funds for sewage treatment by a direct rental charge was, therefore, 
the only practicable alternative. This method was permitted by a 
state law, and was adopted.

Although forced by a court decision in 1934 to cease the use of water 
works revenues for the support of the Sewage Disposal Division, oppo­
nents of the rental method adopted still declined to accept the decision 
of the electorate and declared the treatment of sewage and its disposal 
to be a governmental function, which must be supported by taxes, and 
could not be operated by a rental or service charge. The question 
which the courts will finally have to settle, therefore, is whether the 
charging of a rental makes such a service a utility, which could finance 
its support by a rate, or whether it is a governmental function, which 
must be supported from general tax funds. A recent opinion of the 
Attorney General of the State of Ohio, which stated that the rental
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charge was neither a tax nor an assessment, leaves its status still unde­
termined. To the speaker, the law appears to be an orphan, whose 
legal parentage will have to be finally fixed by the State Legislature and 
the courts. There are other angles in the local situation which it is 
unnecessary to explain here, but which from their practical effect, 
together with what has been explained, have resulted in providing 
insufficient funds during some years to do all of those things which 
are required to operate and maintain the treatment plants in efficient 
condition.

The City’s investment in interceptors and sewage treatment plants 
is approximately $25,000,000, seventy per cent of which is in the treat­
ment plants. The administration, operation and maintenance budget is 
about one million dollars annually. The fixed charges on the bonded 
debt add virtually another million dollars to the yearly cost of this 
service.

T e c h n ic a l  P r o b l e m s

Cleveland’s sewage treatment plants have, in general, met the re­
quirements for efficient and satisfactory treatment. This paper, how­
ever, is limited to the particular problems cited.

Probably no sewage treatment plant was ever designed by the most 
conscientious and far-seeing engineers which did not develop features 
that would have been treated differently, if foresight could have been 
as effective as hindsight. The Cleveland plants were designed and 
constructed by skilled engineers, with an unusual amount of experience. 
Lack of funds in some instances prevented doing what it was recognized 
should be done at the time the plants were designed. Adapting old 
plants to increased volumes of sewage to be treated, and the introduc­
tion of new processes, always complicate the designer’s problems. The 
operators of any plant often feel they could have done a much better 
job than the designers, without taking into consideration their advan­
tageous position of hindsight, as against the designer’s foresight.

No designer could have possibly foreseen the conditions created by 
the present war. Industrial activity has reached unimaginable heights. 
Trade wastes have poisoned and so changed the character of domestic 
sewage that they have become a major problem. Acids, iron pickle 
liquors, oils, grease and soaps play havoc with bio-chemical processes. 
Deposition of these by-products of industry in aerating tanks clog air 
diffuser plates and tubes, and even cause pooling on trickling filters. 
Grease and organic sludges clog pipe lines and increase pressure so that 
they must be cleaned too frequently. Nevertheless, it has been the gen­
eral policy of the City to permit trade wastes to enter the sewers, pro­
vided they did not produce too much interference with the operation 
of existing treatment processes.

Preventing difficulties by forbidding their introduction into the 
sewer system at the point of origin seems, in some cases, about the only 
way to combat their evil effects on the usual plant processes. However, 
the speaker can readily foresee the result if plant operators approached
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manufacturers at the present time and demanded that they cease dis­
charging objectionable trade wastes into the sewers, no matter what the 
laws have to say 011 such subjects.

Both ordinai’y and extraordinary maintenance play no small part in 
operating highly-mechanized modern sewage treatment plants. De­
velopment in equipment, as the result of experience, may indicate the 
need for modification of their design. Under severe conditions, so fre­
quently encountered in handling grit, grease and sludges, it is found 
that the usual metals and alloys which have been used in sludge pumps, 
vacuum pumps, gears, etc., do not wear well. Bucket elevator chains, 
pump casings, centrifugal impellers, and rubber conveyor belting will 
not stand up under continuous use. Clogged pipe lines, due to deposits 
of various kinds, reduce their carrying capacities and increase power 
costs. Electrical equipment of all types must have constant repair 
work done on it in order to keep it functioning properly. Vacuum filter 
cloths blind too quickly, supporting screens for these cloths become 
clogged and wear out, and vacuum pump valves require frequent re­
moval, cleaning, or replacement.

Under the present war conditions, the difficulties of obtaining sup­
plies of all kinds, requiring priorities and preference ratings, compli­
cate still further the operation and maintenance of modern sewage 
treatment plants. Substitutes are not always available for the replace­
ment of parts that are desired and may not, and probably will not, be as 
satisfactory as the original material that was used.

P e r s o n n e l  P r o b l e m s

Under a merit system, the principles of which are embedded in the 
City Charter, and which have been quite rigidly enforced by an able 
Civil Service Commission, the selection of employes and their retention 
are subject to rules and regulations having the effect of enacted laws. 
“ Like pay for like services” is a euphonius slogan, but one from a prac­
tical standpoint with which it is difficult to conform. The administrator 
frequently discovers that the nature of the services required is more 
likely to be unlike, rather than like, although the titles may be the same. 
Competitive examinations for similar positions may serve to sift out 
the least desirable applicants, but do not necessarily evaluate their 
qualifications for doing the work required. It is more difficult to re­
move an inefficient employe, once he has been appointed from an eligible 
list, than it is to select him in the first place, and it should be just the 
reverse. The vagaries of human conduct arising from plain lack of 
ability, and from many ulterior motives 011 the part of employes, may 
require disciplinary action by an administrator at times, and may cause 
him plenty of trouble.

Starting in 1938, at which time the present force was organized, there 
were 225 to 230 employes. Today there is practically the same number 
employed. Comparatively few classifications have been changed, and 
they resulted from the experience gained in operating the new equip­
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ment and processes used. The more intelligent employes were ad­
vanced when they were found to be better adapted to certain duties. 
Promotional lines of advancement for certain groups have been ap­
proved by the Civil Service Commission.

In general, it may be said that all types of employes (i.e., the un­
skilled, skilled, and technical), have been co-operative during this diffi­
cult organization period of an almost new division. The turnover of 
employes has been most pronounced among the technical force, as would 
be expected in these days when the demand for such men is so urgent. 
The lure of greater compensation is hard to resist, and the speaker has 
consistently refrained from urging technical men to remain in the em­
ploy of the City, telling them that it was their responsibility to decide 
as to whether they would be better or worse off in the years ahead of 
them by remaining or by leaving the City’s employ.

C o n c l u s io n

In this rather “ candid camera” photograph of the problems with 
which we have been confronted, it is not intended to convey the idea 
that the shadows obscured the bright lights of the picture as a whole. 
The efforts to adequately treat and dispose of the sewage and trade 
wastes of the metropolitan district, containing over one million people, 
have, on the whole, been successful. Furthermore, it is hoped and be­
lieved that the problems which now confront us will be eventually solved.

D is c u s s io n  

B y  J o h n  J .  W ir t s

Supt., Easterly Sewage Treatment Works, Cleveland, Ohio

To those who study Mr. Ellms ’ administrative analysis of the legis­
lative, financial, technical and personnel problems concerning sewage 
treatment in Cleveland, it is evident that the hurdles have been high 
and spaced close together. It is an astonishing fact that although, his­
torically, sewage treatment in Cleveland dates from the Testing Station 
in 1912, a full thirty years ago, at the present time there are only two or 
three engineers with the Department having ten or more years of ex­
perience. With three major plants, comprising a capital investment 
of $25,000,000 and total yearly charges of nearly $2,000,000, this small 
technical staff has made a very good record. However, this is not a 
procedure to be recommended.

The author has given in detail the many and varied legislative ac­
tions taken by the Cleveland City Council. At times the confusion has 
been so great that the entire system has been shut down because of the 
delay in putting adequate legislation in force. It is not difficult to see 
why the financial program has been sidetracked because it is entirely 
controlled by legislative action. Naturally the technical and personnel 
problems have been acute because of the difficulties incurred in estab­
lishing a program of long time planning.
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During the last few years the duties of the plant superintendents 
have been complicated by the necessity of acting as operating managers, 
and to a rather important extent as design engineers. Projects as im­
portant as the Easterly, Westerly and Southerly Plants are usually kept 
up to date by a design staff, similar to the organizations of Gould in 
New York City and Pearse in Chicago. This is done in two ways, 
either a consulting engineer is continuously employed outside the mu­
nicipal government or the department itself develops a group of men 
capable of designing expansions and improvements as required. The 
author has indicated many problems arising from Cleveland’s ever 
present industrial wastes that require constant and special attention. 
Likewise those unforeseen difficulties common to all sewage treatment 
practice should be under constant study. Nowhere is it ever assumed 
by competent authorities that a plant once built or system extended is 
complete for all time. It is only by continuous improvement and modi­
fication that progress is made.

Cleveland has an interesting tradition in the field of sanitation. 
It has pioneered many improvements that have stood the test of time. 
A partial list would include the early Sewage Testing Station (1912- 
1916) where a one million gallon activated sludge plant was constructed 
and operated ; the development of glass covered drying beds ; vacuum 
filtration of digested sludge for the first time in a full plant size unit ; 
the successful wide application of aluminum to both structures and 
process equipment at the Easterly Plant ; the construction of the largest 
separate sludge digestion units at the Southerly and WesterlyPlants ; 
and the installation and successful operation, at the Easterly Plant, of 
the largest comminutors ever manufactured.

The author’s statement that excessive wear on mechanical equip­
ment has been particularly troublesome confirms many published re­
ports on this same subject. The problem is universal and requires 
extraordinary attention.

Ender the heading of wear or erosion of mechanical equipment, 
Cleveland has developed the use of certain non-ferrous alloys. Out­
standing success has been achieved with the sintered carbides of tung­
sten. Tungsten carbide is one form of powdered metallurgy with ex­
cellent abrasion resisting characteristics. I t is fabricated from finely 
divided powders of tungsten, carbon and cobalt. The mixture of these 
powders is formed under pressure, sintered or cemented in a specially 
designed furnace in an atmosphere of hydrogen. After cooling, the 
resulting part or insert can be ground to the desired dimensions.

The specific applications of tungsten carbide now in service are 
comminutor teeth, shear bars and combs at the Easterly Plant. Tests 
conducted under actual operating conditions demonstrate conclusively 
that the cutters, shear bars and combs can be greatly improved with 
tungsten carbide inserts. Wider application will be made my im­
proving the design of pump wearing rings and pump shear bars.

I t has been the general practice in combating abrasion to use steel 
alloyed with a number of metals, such as nickel or manganese. More re­
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cently hard surfacing with non-ferrous metals lias been used for this 
same purpose. Neither method—that is, ferrous alloys or non-ferrous 
surfacing—should be confused with the powdered metallurgy of tung­
sten, titanium and cobalt. The latter are always applied as brazed 
inserts and backed by a base metal. The inserts are usually small and 
require a considerable skill in brazing and grinding.

Cleveland has experienced serious difficulty with an increased indus­
trial load, resulting from the war effort. In order to combat the clog­
ging of diffusion apparatus, due to iron and grease, a cleaning process 
has been developed. The procedure for cleaning diffusers consists of 
a chromic acid treatment that loosens and dissolves a major portion of 
the obstructing solids. The plates are then transferred to a scrubbing 
machine where they are scrubbed thoroughly by the application of both 
water and air under pressure. By this process ninety per cent of the 
original porosity is recovered, at a cost of 45 cents per plate. In the 
development of the cleaning procedure, it was found that good recovery 
of the porosity could be obtained only by an internal scrubbing action 
of the diffuser after the proper acid treatment. It was demonstrated 
that the usual acid treatment, as practiced in many cities, did not sub­
stantially improve the porosity of the plates.



Sewage Research

B y  W i l l e m  R u d o l f s

Chief, Dept. Water and Sewage Research, N. J. Agricultural Experiment Station,
New Brunswick, N. J.

The disposal of acid wastes from chemical manufacturing, particu­
larly when the wastes produced change rapidly in volume and char­
acter over short periods, involves several problems. The disposal of 
such waste has become more difficult with the rapid expansion of a 
number of industries engaged in war production. The wastes con­
cerned contain mainly acids, alkalies and frequently solvents and poi­
sons. The character, strength and volume of the wastes vary not only 
in different industrial establishments, but also within one particular 
industry.

The wastes may affect sewers through corrosion, sewage treatment 
plant operation (including settling and digestion), biological growth 
responsible for self-purification of the receiving waters, interfere with 
fish life, or create odor nuisances and discoloration of painted surfaces. 
In a number of instances the most immediate problem is prevention of 
sewer corrosion and amelioration of the harmful effects of the wastes 
on biological sewage treatment processes.

This paper presents an illustration of the difficulties created by 
chemical wastes discharges, and describes a method of pre-treatment to 
prevent interference with the operation of an existing sewage treatment 
plant.

S e w a g e  T r e a t m e n t  P l a n t

The Rahway Valley Joint Meeting Sewage Treatment Plant treats 
the sewage and industrial wastes from nine municipalities and has been 
in operation for about six years. The plant consists essentially of 
screens, grit chambers, clarifiers, heated digestors and sludge drying 
beds. The sewage is received by gravity and pumped into the settling 
tanks. The average daily sewage flow for 1941 amounted to 9.51 m.g.d. 
with a trade waste discharge of 2.67 m.g.d. or about 18 per cent. The 
volume of waste, estimated to be about 16 per cent in 1940 had increased 
early in 1942, on account of industrial activities, to 30 per cent of the 
total flow. The number of industries discharging liquid wastes in the 
area did not increase materially from 1940 to 1942, but the number of 
employees engaged in these industries nearly doubled in this period.

* Journal Series Paper, N. J. Agricultural Experiment Station, Eutgers University, Dept. 
Water and Sewage Besearch.

Presented at the Third Annual Convention of the Federation of Sewage Works Associa­
tion, Cleveland, Ohio, Oct. 23, 1942.
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The increase in volume of wastes and numbers of employees clearly 
indicates the increase in industrial activities caused by the war.

E f f e c t s  of W astes

The pH values of the sewage received at the plant varied widely, 
from hour to hour, fluctuating from pH 2.5 to 9.6. The quantities of 
suspended solids received increased and the gas production decreased 
greatly. Eventually, the entire digestion system was put out of com­
mission, leaving the tanks full of an acid, extremely disagreeably smel­
ling sludge, which could not be dried. By careful manipulation and the 
addition of large quantities of lime the digesters were nursed back into 
operation. However, the daily gas production of about 80,000 cu. ft. 
again gradually declined to about 33,000 cu. ft. in spite of increased 
quantities of suspended solids.

Preliminary surveys made over a period of several weeks showed 
that of the 33 industries served by the sewage treatment plant through 
the various member municipalities, one of the largest industries dis­
charged from 1 to 1.25 m.g.d. of wastes to the sewers. The wastes con­
sisted primarily of mixed acids with occasional batches of spent alka­
lies and some other waste products, as well as some sanitary sewage. 
This relatively large volume of wastes was shown to cause corrosion 
of the collecting sewer, was a factor in increased suspended solids to 
be handled in the clarifiers, digesters and sludge drying beds, and ap­
peared to be the main reason for the decreased biological activities in 
the digestion tanks.

V o l u m e  a n d  C h a r a c t e r  of W astes

The volume of industrial wastes discharged into the collecting sewer 
reaching the sewage treatment plant varied from a minimum of 0.64 
m.g.d. to a maximum of 1.72 m.g.d., with averages of total flows vary­
ing from 0.90 to 1.38 m.g.d., depending upon the day of the week. An 
example of the fluctuation in flow over a 24-hour period is shown in 
Fig. 1. The daily flow rate may be roughly divided into three parts, 
from 9 A.M. to 5 P.M., from 5 P.M. to 2 A.M., and from 2 A.M. to 9 
A.M., corresponding to the three working shifts. During the day shift 
the rate of flow remains at a substantially high level, with intermediate 
and low levels for the evening and night shifts. The existence of these 
levels indicated that pre-treatment operation could be based upon the 
flow, provided the character of the wastes was more or less uniform. 
However, the fluctuations in the character of the wastes, particularly 
the acidity and alkalinity, were material. The changes were rapid and 
frequent, as indicated by the curve showing the pH values of the wastes 
at 5 to 15-minute intervals over the corresponding 24-hour flow period. 
The cur ves show that no relation existed between the rate of flow and 
the acidity or alkalinity of the wastes.
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F ig. 1.— Fluctuations in flow and pH values of waste over a 24-hour period.

M ix in g  of W a s t e  i n  S e w e r

In view of the rapid fluctuations in acidity and alkalinity of the 
wastes, the possibility of utilizing the excess alkalinity discharged at 
certain times in equalization basins was studied. These studies raised 
the question of how much mixing would take place in about one mile of 
intercepting sewer. The flow was automatically recorded, alkalinity 
and acidity titrations made and the pH of the liquid determined at two 
manholes about 3,000 feet apart. The time of travel through this dis­
tance in the sewer varied from 43 to 50 minutes, depending upon the 
rate of flow. A comparison of the pH values obtained during the day 
period in the wastes collected at the two manholes is illustrated in Fig.
2. Inspection of the curves shows that very little mixing took place, 
but that the waste moved in slugs. In some instances the very acid 
or strongly alkaline waste discharges lasted for only a few minutes, 
but were promptly recorded 3,000 feet below. The results indicated 
the necessity of providing for equalization and sufficient mixing to make 
pre-treatment feasible without extreme care in control.

N e u t r a l iz a t io n  A g e n t

Considerable experimentation with soda ash, caustic soda and vari­
ous types of hydrated lime, showed that the most practical and econom­
ical material for neutralization was high calcium lime.
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Pig. 2.— pH values of wastes taken 3,000 ft. apart, showing movement of wastes in “ slugs.”

P r e -t r e a t m e n t  P l a n t

The pre-treatment plant designed consists essentially of bar screens, 
wet well, dry well with three automatic pumps and motors placed on 
the operating floor, flash mixers, equalization basins and mixing tanks, 
each provided with three vertical-paddle type agitators. The equali­
zation and mixing tanks have a capacity sufficient for about one hour 
detention for an average flow of one million gallons daily. The tanks 
are provided with return lines for circulation of the mixing tanks 
effluent to convey the same back to the wet well, in the event that peak 
concentrations of acid are not thoroughly neutralized in the first pas­
sage. Hydrated lime is fed as a slurry for neutralization. Automatic, 
three-way pH control apparatus is provided, together with valves and 
other necessary appurtenances.

Each treatment unit can be used independently or by-passed. The 
equalization and mixing chambers are covered with heavy planks and 
the wet well is vented to remove any possible fumes. A building, hous­
ing the pumps, switch boards and flow measuring devices is placed over 
the dry well. A control laboratory is located in an existing building, 
which also provides storage for lime. The building is placed along a 
railroad siding adjacent to the pre-treatment plant.
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O p e r a t io n  a n d  C o n t r o l

The pre-treatment plant operates on a 24-hour basis, seven days a 
week. Records are kept of pH values of the raw waste, after equaliza­
tion and after neutralization. A slurry is made of dry hydrated lime 
in two tanks equipped with stirring mechanisms and the quantities of 
concentrated lime slurry added are varied in accordance with the pH 
values of the raw wastes. The lime slurry is added through three 
valved outlets from each storage tank.

Results obtained the second day of operation of the plant, indicating 
the changes in acidity of the waste after equalization and treatment, 
showed how rapidly control was possible. The flow, acidity and alka­
linity of the raw waste entering the plant fluctuated greatly and at 
short intervals over a 12-liour period; the pH values varying from 3.2 
to 10.5. After equalization, the fluctuations in pH values were ma­
terially reduced, varying from 4.9 to 9.0. This indicates the value of 
even a short period of equalization. Additions of lime slurry further

<------------------------------------ > A . M . € ---------------------------------- » <-------------------------------------- » P . M >

F ig. 3.— Effect on pH values of wastes after a short period of equalization and after lime 
treatment, together with pH values at sewage plant.
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reduced the fluctuations and caused a rise in pH values from an average 
of 4.8 in the equalized waste to an average of 8.2 in the treated material.

An example of the rapid changes, the effect of equalization and lime 
treatment, together with the pH values observed at the sewage treat­
ment plant, is shown in Fig. 3. It is clear that the level of the pH values 
are gradually raised as the treatment progresses, so that the effect of 
the waste is lost, so far as acidity is concerned, when the waste mixed 
with sewage reaches the sewage treatment plant.

Results obtained over a period of a week have been summarized and 
some of the significant figures are given in Table I. The average pH

T a b l e  I .—Average pH Values over %4-hour Periods

Date D ay R aw Equalized Treated
A t

Sewage
Plant

Sept. 17 Thurs. 4.9 5.1 7.9 7.3
18 Fri. 4.7 4.7 7.7 7.1
19 Sat. 4.7 5.2 7.6 7.0
20 Sun. 4.5 5.1 8.5 7.2
21 Mon. 5.2 5.5 8.2 7.3
22 Tues. 5.8 6.0 8.0 7.3
23 Wed. 6.1 6.4 8.0 7.1
24 Thurs. 4.6 5.5 7.1 7.2
25 Fri. 5.7 6.1 8.7 7.4

Note: Each figure in columns 3, 4, and 5 is the average of 96 determinations taken at 15 minute 
intervals; figures in column are averages of 24 hourly determinations.

values of the equalized waste show, as a rule, a decided increase over 
the raw waste, due to the utilization of some alkaline materials dis­
charged. The treated material show average pH values well above the 
neutral point. The average pH values at the sewage treatment plant 
are lower than those of the treated wastes discharged. The lower 
values at the treatment plant were obtained on the total flow of mixed 
sewage and wastes.

The quantities of lime required for neutralization vary from a mini­
mum of 800 to a maximum of 3,500 lb. per day, with an average of 
1,690 lb., or about 1,440 lb. per mil. gals.

S u m m a r y

Acid industrial wastes discharged by a large industry resulted in 
considerable difficulty at a sewage treatment plant. A plant to pre­
treat the wastes was built for the purpose of partial equalization and 
complete neutralization of the wastes. The acid wastes amounted to 
roughly 15 per cent of the total sewage flow. Measurements showed 
that very little mixing took place in the sewer over a distance of 3,000 
feet, the acid wastes moving in slugs. Operation of the pre-treatment 
plant indicated that retention of the waste for as short as one hour 
caused material equalization. Effective neutralization is accomplished
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by means of concentrated liydrated lime slurries. The quantities of 
lime required averaged about 1,440 lb. per million gallons.

D is c u s s io n  

B y  E l s o n  T. K i l l a m

Consulting Engineer, New YorTc, N. Y.

The paper by Dr. Rudolfs is an interesting and informative record 
of the solution of a troublesome problem through the various stages 
from the time of the original difficulties at the main disposal plant 
through successive stages of investigation, design, construction, and 
operation.

Similar problems are, and will be, present in other systems. There­
fore the records of this project should be of considerable interest for 
reference in a field in which available data are rather limited. Con­
tinued operation of this plant will provide information of particular 
interest 011 the relative effectiveness of detention and mixing, versus 
increased chemical use for neutralization; together with data on cost 
of operation, optimum detention periods, and similar pertinent matters.

It is believed that the direct, prompt and effective solution of this 
problem was made possible primarily because of thorough investiga­
tion, the collection and analysis of many samples, and other field tests 
undertaken prior to design and construction. It is to be hoped that 
when the current period, affording little time for investigation, has 
passed, that the importance, economy and necessity for complete pre­
liminary investigation will not be overlooked, but will be resumed with 
even greater emphasis.

The results of the investigation upon the effect of travel in the 
branch sewer upon smoothing out the peaks of concentrated wastes are 
extremely informative. One is often tempted to rely upon travel in 
the sewer for mixing and buffering, and the negligible benefits accruing 
from such travel, as revealed by these tests, are of interest.

Similar results were observed in a municipal sewer system during 
an investigation some years ago, when it was found that the weekly 
discharge of three relatively small vats at an industrial plant several 
miles from the disposal plant, even though mixed with a flow of some 
10 million gallons of normal sewage, was so pronounced that the time 
of dumping of the vats could be estimated very accurately by observa­
tions of the pH in the sewage entering the disposal plant.

Examination of the curves indicates, as might be expected, that as 
detentions are reduced the variations in effluent quality vary through­
out a wider range. It will be noted that in the hours from 9 to 5 P.M., 
during the period of highest flow and consequent minimum detentions, 
a much wider range of pH value occurred in both the equalization ef­
fluent and neutralized effluent. These variations are, in part, due to 
the fact that the industrial plant is growing rapidly and discharged 
maximum rates with respect to design. Furthermore, the records of
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operation were taken immediately after putting the plant into service, 
and operating experience will undoubtedly produce smoother effluent 
curves. The design involves no particular hydraulic or structural 
problems. The principal objective of the design was to provide maxi­
mum flexibility in operation.

Two units were provided in order to provide for high and low flows. 
Tank inlets and outlets were arranged to provide maximum efficiency 
in splitting the flow equally between two units when same were used in 
parallel. A supplemental provision for equalization was made by in­
stalling a pipe from the effluent of the mixing tanks, returning to the 
wet well. By this means it was believed that in the event of an extreme 
peak of acid, followed by higher alkalinity in the raw sewage, recircu­
lation could be adopted to reduce chemical use. Each mixing chamber 
has three stirring mechanisms, each mechanism being provided with an 
independent drive unit to increase flexibility of operation. The pur­
pose of the plant was purely for neutralization and not for sludge re­
moval, and accordingly, in the design, every effort was made to mini­
mize and avoid deposition of sludge. The plant was arranged in such 
manner that additional mixing tanks could be installed with minor 
piping changes. Particular attention was directed in the layout of the 
piping and the hydraulic design to allow for peak flows. This provision 
is especially important under present-day circumstances, when indus­
trial plants are subject to radical expansion in extremely short periods. 
The necessity for such provision has been already emphasized, by a 
substantial increase in peak flows which has developed between the time 
of investigation and completion of construction of the facilities herein 
discussed.
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The purpose of this article is to present the results of the author’s 
experiments on the nitrogen losses and changes during anaerobic diges­
tion, and to review the literature on the same subject, explaining some 
of the many inconsistencies which appear. I t attempts to answer the 
question: “ Are nitrogenous gases evolved during anaerobic digestion 
and if so, under what conditions!”

The theory proposed by Waksman (1) seems to answer the question 
very definitely. For the limited condition in which no oxygen is pres­
ent, the theory states briefly that nitrogen cannot be evolved as a gas 
unless it is present in a nitrate or a nitrite. When in this form, how­
ever, a large percentage of the nitrogen may break down into N2, N20, 
and NO gases and the remainder may be reduced to ammonia. None 
of these nitrogenous gases can be evolved unless nitrates or nitrites are 
present and then only in a total amount equivalent to the weight of 
nitrites or nitrates present.

The various articles appearing in the literature seem to disagree as 
to whether these nitrogenous gases are evolved, some supporting the 
Waksman theory and others opposing it. The latter find the loss of 
nitrogen as a gas from the anaerobic digestion of sewage sludge, 
which contains for all practical purposes no nitrates or nitrites.

The presentation of the author’s experimental results and the con­
clusions drawn from them will be followed by a review of articles re­
porting the finding of nitrogenous gases evolved during anaerobic di­
gestion. Probable errors will be pointed out and explanations given 
for their contradictory results. Following this a review will be given 
of the articles reporting that no nitrogen gas is evolved, and at the end 
will be given a general summary of results.

D e s c r ip t io n  o f  E x p e r im e n t s

A series of four experiments was especially designed to prove or 
disprove the Waksman theory as stated above. Each experiment was 
conducted in a four-liter Pyrex bottle (see Part. I  for description of 
apparatus) and each bottle contained 500 grams of digested sewage 
sludge for seeding purposes, and was diluted to 3,000 grams in the final 
mix. The following nitrogenous substances (expressed as nitrogen) 
were added: in Experiment 65, 3,060 p.p.m. of proteose peptone as a 
supply of organic nitrogen; in Experiment 66, 1,000 p.p.m. of proteose

* This is the second of a series of papers based on two years of research at the Harvard 
Graduate School of Engineering. For the first paper, see This Journal, 14, 1304 (Nov., 1942).
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peptone and 2,000 p.p.m. of NaN03; in Experiments 67 and 68, no pro­
teose peptone, but 3,000 p.p.m. of NaN03 to each. In Experiment 67, 
1,330 p.p.m. of sucrose was added after 408 hours and an equal amount 
was added at the end of 792 hours to supply the energy for the denitri­
fying bacteria. In Experiment 68, 1,670 p.p.m. of sucrose had been 
added at the beginning and then after 94 hours 500 p.p.m. of proteose 
peptone was introduced. As was stated above, each of these experi­
ments had a total weight of digesting material of 3,000 grams.

The solids and nitrogen content of the digested sludge, proteose 
peptone, and sodium nitrate are given in Table I.

T a b l e  I.— Solids and Nitrogen Content of Proteose Peptone, Digested Sludge, 
and Sodium Nitrate

D igested
Sludge

Proteose
Peptone

Sodium
N itrate

% Total Solids 4.03 95.66 99.93
% Volatile Solids 2.08 — —

Nitrate Nitrogen* 0.2 0.7 164,700
Nitrite Nitrogen* 0.05 0.00 0.1
Ammonia Nitrogen* 350.0 <1.0 —

Total Nitrogen* 1,540.0 126,500 164,700

* P.p.m. as nitrogen on wet basis.

The gases evolved were measured and analyzed for C02, 0 2, N20, 
NO, N2, CH4, and H2 by the methods described in the first article of this 
series. Total and ammonia nitrogen content were determined for the 
seeding sludge, proteose peptone, and the digested mixture by distilla­
tion into standard acid, followed by titration. Nitrates, nitrites and 
ammonia nitrogen were determined colorimetrically. All of these tests 
were carried out as described in Standard Methods of Water Analysis
(2). Several attempts to determine the nitrates and nitrites more ac­
curately than by the standard colorimetric methods met with little 
success.

R e s u l t s  a n d  C o n c l u s io n s

The breakdown of the organic and nitrate nitrogen during digestion 
is shown for these experiments in Pigs. 1 through 4, and the nitrogen 
present at the beginning and end of each experiment is given in Table 
II. This table also indicates the production of carbon dioxide and 
methane expressed as liters per kilogram of proteose peptone plus su­
crose. With the exception of the experimental mixture containing pro­
teose peptone and no sodium nitrate (Experiment 65), the amount of 
carbon dioxide produced was small and the methane produced almost 
negligible.

In Fig. 1 (Experiment 65) it is shown that seeded proteose peptone 
breaks down into carbon dioxide and methane. Over 90 per cent of the 
organic nitrogen is converted to ammonia nitrogen. No nitrates, ni-
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trites, or nitrogenous gases are formed. The total nitrogen content 
recorded in Table II shows that there is a gain of less than 1 per cent 
during the experiment. This is well within the possible experimental 
error. The gas results have been corrected for the air present in the 
bottle at the beginning; that is, the oxygen absorbed and remaining 
from this air. It was shown in this experiment that no nitrogen gas 
was contained in the evolved gas.

S . 0

F ig. 1.— Nitrogen balance during the digestion of 3000 P.P.M. of proteose peptone.
Experiment No. 65.

Figure 2 (Experiment 66) shows the decomposition of 1,000 p.p.m. 
of proteose peptone and 2,000 p.p.m. of sodium nitrate. The ordinates 
between the ploted lines represent the concentrations of the various 
forms of nitrogen, as indicated. I t  is seen that most of the nitrogen 
breaks down into N20  and N2 gases, but that a small amount of ammonia 
nitrogen is also formed. About 75 per cent of the proteose peptone 
nitrogen was decomposed into ammonia nitrogen instead of over 90 per 
cent as in Experiment 65, when nitrate nitrogen was absent. Only 
about 15 per cent as much carbon dioxide and about 2 per cent as much 
methane was produced as in Experiment 65. The nitrogen balance in 
Table II  shows that considerable nitrogen was unaccounted for in this 
experiment. This was due to a loss incident to rapid evolution of gas 
during one night. I t was known that some gas was lost but the amount 
was uncertain. Over 2,000 ml. was measured as evolved during that 
night. An additional 875 ml. would have accounted for all of the miss-
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T a b l e  I I .—Nitrogen Balance for Experiments 65-68*

N o. 65 N o. 66 N o. 67 N o. 68

At Start:
Proteose Peptone 3,060 1,000 0 500
Sodium Nitrate 0 2,000 3,000 3,000
Digested Sludge 260 260 260 260
Total 3,320 3,260 3,260 3,760

At End:
N20 Gas 0 1,060 f 495 1,325
N 2 Gas 0 430 f 140 1,010
N 02 Nitrogen 0 0 280 ±30 3
NOs Nitrogen 0 0 2,500 ±250 500 ±50
NEL Nitrogen 2,940 960 40 400
Organic Nitrogen 410 445 180 465
Total Nitrogen 3,350 2,895 3,635 ±280 3,703 ±50

C02 Produced! 137.5 21.0 52.0 41.5
CEL Produced! 266.0 5.7 1.4 5.4

* All nitrogen values are given as p.p.m. of nitrogen for the whole weight of 3,000 grams, 
f Because of rapid evolution and escape of gas overnight these two values are low. When 

they are corrected so that the total nitrogen at the end balances with that at the start they become 
1,390 p.p.m. N 20  gas and 465 p.p.m. N 2 gas.

t  Liters per kilogram of volatile solids of proteose peptone and sucrose.

$_ aaa

-J. O rganic H itro g en

F ig. 2.— Nitrogen balance during the digestion of 2000 P.P.M. of sodium nitrate and 
1000 P.P.M. of proteose peptone. Experiment No. 66.
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ing nitrogen. The results plotted in Fig. 2 are corrected for this loss 
of gas.

The apparent error in the changes of organic nitrogen (Fig. 2) is 
due to the method of calculating the quantities of N20  and N2 gases pro­
duced. Actually all this gas is produced before the end of 220 hours 
when all but 6 p.p.m. of the nitrate has been decomposed. The only 
gases produced after that are C02 and CH4. Both N20  and N2 gas 
contained in the space above the digesting mixture, however, were not 
measured and recorded until later. Experiment 66 shows that nitrogen 
present as nitrate may be lost during anaerobic digestion as N20  or N2 
gas. NO gas was not found in any of the samples analyzed.

O rganic N itro g e n  in  D ig e s te d  S ludge
Ammonia Nitrogen

N itra te  H ttregen

u 1

0 ZOO Moo 600 800 1000 1200 11(00 lfiOO 1800 2000
Time In  Hour«

F ig. 3.— Nitrogen balance during the digestion of 3000 P.P.M. sodium nitrate and 
3300 P.P.M. sucrose. Experiment No. 67.

Figure 3 (Experiment 67) shows the digestion of sodium nitrate to 
be almost negligible when seeded with digested sludge alone. Sucrose 
added after 410 hours and again after 790 hours aided in the denitrifica­
tion of the sodium nitrate, but insufficient nitrogenous food was evi­
dently present, for the bacteria did not complete the dénitrification. 
However, nitrous oxide (N20) and nitrogen gas were given off. The 
nitrogen balance in Table II  shows more nitrogen accounted for at the 
end than at the beginning of the experiment, but most of this error oc­
curred in the nitrate determination, which is accurate only within about 
10 per cent.
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Figure 4 (Experiment 68) shows the digestion of sodium nitrate and 
sucrose when seeded with digested sludge. The break-down of the su­
crose necessitated an adjustment of the pH with sodium hy dr oxide. 
Little nitrous oxide or nitrogen gas was evolved, but considerable ni­
trite nitrogen (300 p.p.m.) was formed. After 94 hours 500 p.p.m. of 
proteose peptone was added. It supplied the necessary food for the 
bacteria, and digestion proceeded rapidly. Adjustment of the pH with 
HC1 was necessary because of the decomposition of the sodium nitrate. 
At the end of the experiment denitrification had not reached completion, 
but a trend toward that end was exhibited. It should be noted that the

F ig. 4.— Nitrogen balance during the digestion of 3000 P.P.M. of sodium nitrate,
3330 P.P.M. sucrose and 500 P.P.M. of proteose peptone. Experiment No. 68.

rate of denitrification was lower in this experiment than in Experiment 
66, where the proteose peptone was added at the beginning and twice as 
much of it was used. It would seem that at least 500 p.p.m. of organic 
nitrogen is needed to supply nutrition for the bacteria to carry on com­
plete denitrification of 3,000 p.p.m. of sodium nitrate. To generalize 
from these few experiments, one would say that to obtain complete 
denitrification of nitrates the ratio of available organic nitrogen to ni­
trate nitrogen should be greater than one to six. The nitrogen balance 
in Table II shows that most of the nitrogen is accounted for in Experi­
ment 68. The error again lies in the nitrate determination.
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In other experiments, primarily designed to study the digestion of 
human excreta, nitrogen observations were made which further confirm 
the above theory. Attention is first called to an early experiment (No. 
24) in which seeded feces were digested with 4,280 p.p.m. of ammonium 
nitrate. Analysis of the evolved gas showed 4 per cent C02, 1 per cent 
CH4, and 1.5 per cent 0 2. No analysis was made for N20  or NO, but 
the expansion during combustion proved their presence. (See Article
I.) The remaining 93.5 per cent may, therefore, reasonably be as­
sumed to be a mixture of N20  and N2 gases. Making this assumption, 
3,480 p.p.m. of the original 4,280 p.p.m. of ammonium nitrate was 
evolved as nitrogenous gases.

Determinations of total nitrogen were run before and after digestion 
on several of the feces and excreta digestion experiments. Direct nes- 
slerization with the Kjeldahl method was employed for total nitrogen 
determinations so that the results summarized in Table I II  are accurate 
only to within 3 to 5 per cent. These results add further proof of the 
theory that nitrogen is not lost during anaerobic digestion unless it is 
present as nitrate or nitrite.

T a b l e  I I I .—Nitrogen Balance in Experiments on Feces and Excreta Digestion

T otal N itrogen in p.p.m .

Experim ent Beginning End

No. 17— Unseeded Feces 1,970 1,940
No. 41— Seeded Feces 1,440 1,450
No. 40— Seeded Feces + 1 /3  Urine 2,615 2,780

S u m m a r y  of  C o n c l u s io n s

1. Organic nitrogen is not lost as a gas during anaerobic digestion. 
About 75 to 90 per cent of it is broken down into ammonia nitrogen.

2. Nitrate nitrogen breaks down into nitrous oxide (N20), nitrogen 
gas (N2), and ammonia nitrogen when sufficient food is present for the 
bacteria.

3. About 90 to 95 per cent of the nitrate nitrogen is denitrified to 
N20  or N2 and the remainder is reduced to ammonia nitrogen when the 
digestion is complete.

4. The ratio of the quantity of N2 gas to that of N20  gas produced 
was found to vary from 1: 2.8 to 1:1.3.

5. The experiments indicate that, to obtain complete denitrification 
of the nitrates, a ratio of available organic nitrogen to nitrate nitrogen 
greater than 1: 6 should be established. This ratio is thought neces­
sary to supply food for the bacteria.

Loss of  N it r o g e n  D u r in g  D ig e s t io n

Many authorities claim that organic nitrogen is lost during anaero­
bic digestion. They usually state that it is reduced and nitrogen gas
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is formed. Other authorities claim that it is impossible for nitrogen 
gas to form in anaerobic digestion and that no nitrogen is lost. An 
attempt will be made here to explain (a) how much of the nitrogen 
calculated to be lost may be accounted for, and (b) the necessary condi­
tions for the formation of nitrogen gas during digestion.

L osses of N it r o g e n  A c c o u n t e d  fo r  i n  S u p e r n a t a n t  a n d  
C h a n g e s  i n  P e r  C e n t  S o l id s  of S l u d g e

Rudolfs (3), in an article on “ Sewage Sludge as a Fertilizer,” 
states: ‘ ‘ Sewage sludge loses part of its nitrogen content in the course 
of digestion, probably most of it as nitrogen gas. . . . An average of 
a number of (plant) analyses shows 3.62 per cent total nitrogen in fresh 
solids and 2.70 per cent in the ripe (digested) sludge.

“ Domestic wastes settled out in a sewage treatment plant contain 
from 20 to 25 per cent ash. These solids kept for a considerable num­
ber of days in digestion tanks decompose under anaerobic conditions 
producing about 70 to 75 per cent CH4, 18 to 25 per cent C02, and 3 to 
10 per cent N2.”

There are three major nitrogen changes to be considered during 
digestion: (1) The reduction in total solids due to loss of volatile solids. 
This would tend to increase the total nitrogen when expressed as per 
cent of dry total solids. (2) Loss of nitrogen in the sludge supernatant 
which is drawn off from time to time. A large part of the total ni­
trogen is changed from an insoluble to a soluble form during digestion 
and is without question lost with the supernatant. (3) Loss of nitrogen 
through denitrification into nitrogen gas.

From detailed data reported for Grand Rapids, Michigan (4), the 
following calculations are made :

Average Thousands of Pounds
Per Cent (15 M onths)

T otal —-----------------------------------------------
Solids D ry W et

Incoming Sludge 4.9 10,225 208,500
Sludge Withdrawn 12.9 5,738 44,400
Sludge Supernatant 0.44 595 135,000
Gas — 3,827 3,827

Total of End Products 10,160 183,227

It is incorrect to expect the wet weights to check very closely, for 
an error of a few per cent in the per cent solids of the supernatant 
would cause a considerable discrepancy in the answer. However, this 
serves a purpose by indicating that over 75 per cent of the original 
volume of sludge (wet) is discharged as supernatant.



SEWAGE WORKS JOURNAL January, 1943

For the plant at Elyria, Ohio (4), the similar data are as follows:

Average 
Per Cent 

Total 
Solids

Thousands of Pounds  
(15 M onths)

Dry W et

Incom ing  Sludge 4.3 1,808 42,000
Sludge W ithd raw n 5.4 438 8,130
Sludge Supernatant 1.3 386 33,700
Oas — 369 369

T o ta l o f E nd  Products 1,193 42,200

These wet calculations check very closely. Here the supernatant is 80 
per cent of the total incoming sludge by volume.

The solids check, in the case of the Grand Rapids plant, but the 
liquids do not. In the Elyria plant the opposite is true. I t  would seem 
that the data of the first plant were made up from measurements of 
solids, and in the second from measurements of liquid volumes.

In batch (nothing added or removed) sludge digestion, if no ni­
trogen were lost as a gas, there would be an apparent increase in per 
cent total nitrogen present during digestion, because the per cent is 
based on the ‘total solids present, and the total solids are reduced by 
about 25 per cent. If the per cent nitrogen were calculated on the basis 
of fixed solids the percentage would be less in error. A still better 
sytem would be to refer the per cent nitrogen of the digested sludge to 
the original solids content.

Rudolf’s averages of 3.62 per cent total nitrogen for fresh sludge 
and 2.70 per cent for sludge digested at sewage treatment plants may 
then be corrected so as to apply to the original solids content. The 
value of 2.70 X 0.75 =  2.02 per cent nitrogen for the digested sludge is 
correct when referred to the original solids content.

This nitrogen loss is accounted for by nitrogen in the supernatant 
or in the gas of both. According to Rawn, Banta and Pomeroy (5), 
the fresh sludge has only 1.4 per cent of its nitrogen in a soluble form. 
After 32 days of digestion 43.8 per cent of the nitrogen is in solution, 
and after 55 days 59.5 per cent is in solution. Since about 80 per cent 
of the volume of wet sludge is wasted as supernatant, 80 per cent of the 
dissolved nitrogen present would be lost. This is 0.8 X (3.62 X 0.438) 
=  1.27 per cent lost, or 3.62 — 1.27 =  2.35 per cent remaining at the end 
of 32 days. By the end of 55 days the loss would have increased to 
0.8 X (3.62 X 59.5) = 1 .72  per cent or the amount remaining would be 
3.62 — 1.72 =  1.90 per cent. The average figure for the per cent ni­
trogen remaining as given by Rudolfs (and corrected to the basis of 
the raw sludge solids) is 2.02 per cent, which lies between these two 
computed values. I t is therefore possible that drawing off the super­
natant accounts for all the nitrogen loss in regular plant digestion and 
no loss occurs through gas evolution.
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A c c o u n t in g  for  C a l c u l a t e d  N it r o g e n  L osses as N it r o g e n  G as

The average analysis of gases collected from some 30 sewage treat­
ment plants, given in the Report of the Committee on Sludge Digestion 
(4), shows that the per cent nitrogen varies from 0.1 per cent in one 
plant to 13.4 per cent in another. The grand average for all 30 plants 
is 4.47 per cent nitrogen. (This average leaves out the third value be­
cause it is a repetition of the second. It also omits the value of 17.5 
per cent for the Los Angeles Experimental Station, since that is re­
corded as including air.)

The Committee states, “ The average composition (of sludge gas), 
based on the data given in the table, is approximately 59 per cent meth­
ane, 22 per cent carbon dioxide, 6 per cent nitrogen and 3 per cent hy­
drogen.” Metcalf and Eddy (6) state that, “ As a rule, the gases con­
tain 60 to 80 per cent methane, 15 to 30 per cent carbon dioxide, and 
5 to 15 per cent nitrogen and miscellaneous gases. ’ ’

There are four main sources of error that would indicate the pres­
ence of nitrogen gas when none is actually present. The first could be 
due to a leak in the gas collection apparatus which would allow nitrogen 
from the air to enter the collection system. The second error would be 
very small and would be caused by the washing out of dissolved ni­
trogen in the fresh sludge by gases of decomposition. The amount of 
this error is estimated to be about 0.05 per cent ( =  0.01434 at 25° for 
N2, 3 per cent volatile solids). The other two errors occur in the gas 
analysis itself. Incomplete combustion in the burning of methane and 
hydrogen will indicate fictitious quantities of nitrogen. High nitrogen 
percentages can often be traced to this mistake. An insufficiently 
heated slow-combustion wire, too rapid passage of air into the gas, or 
an insufficient number of passages of the mixture over the hot wire will 
all cause incomplete combustion. Also there is in most analyzers an 
unavoidable manifold error which would show 0.9 to 1.4 per cent N2 
present in pure methane. (See Part I of this series.)

The determination of nitrogen by burning the methane and hydrogen 
with air cannot be assumed to be more accurate than within one or two 
per cent. The precision of this measurement can be increased to within 
0.2 to 0.5 per cent by using a larger sample of gas (about 40 cc.) and 
burning it in pure oxygen (about 90 c.c.).

N it r o g e n  B a l a n c e  E x p e r im e n t s  o n  S l u d g e  D ig e s t io n

Nitrogen balance experiments on full-scale multiple-stage sewage- 
sludge digestion by Rawn, Banta and Pomeroy (5) show that after 
corrections are made for loss of gas from the sludge there is a loss of 
7 p.p.m. in 2,080 p.p.m., or 0.34 per cent of the nitrogen as determined 
from the wet sludges. This is within the probable error of the average 
determinations on the sludges.

Buswell (7), in digesting casein containing 7.40 grams of nitrogen 
seeded with sludge containing 1.97 grams of nitrogen (or a total ni­
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trogen content of 9.37 grams), recovered 9.59 grams of nitrogen. He 
concludes from this that it is “ impossible to account for the small 
amount of nitrogen found in the gas from any source other than the 
a ir.”

Later work by Larson, Boruff and Buswell (8) on digestion of raw 
sewage sludge shows a 3.7 per cent gain in the nitrogen content of one 
tank, and a loss of 2.3 per cent in the other. The gain may be accounted 
for by errors in gas analysis due to incomplete combustion, for when 
this extra nitrogen gas recorded is changed to CH4, it balances the car­
bon loss. The investigators state, ‘ ‘ These balances are well within the 
limits of sampling and analytical errors.”

Takano (9), in Japan, ran chemical tests for total nitrogen content 
of human excreta. After the excreta had passed through a special five- 
chamber privy there was no evidence of nitrogen loss.

D ig e s t io n  op N it r a t e  N it r o g e n  in t o  A m m o n ia  N it r o g e n  

a n d  N it r o g e n  G as

Another aspect of the problem, perhaps of more theoretical than 
practical interest, involves the following question: Is it theoretically 
and experimentally possible to produce nitrogen gas by anaerobic di­
gestion, and if so, what conditions are necessary for its production? 
Bacteriologists have long known that many organisms have the power 
to reduce nitrates to N2, N20, or NO gases, or to nitrites and ammonia 
nitrogen. Probably the best source of information is Waksman’s book, 
Principles of Soil Microbiology (1). This work states: “ The disap­
pearance of nitrates in the soil as a result of activities of micro­
organisms may be due to three groups of phenomena. (1) Direct utili­
zation of nitrates by micro-organisms as a source of nitrogen, in the 
presence of sufficient energy material. (2) Reduction of nitrogen to 
nitrite and ammonia in the process of the nitrate assimilation. (3) 
Utilization of nitrates as a source of oxygen (nitrates as hydrogen ac­
ceptors). In the last-named process oxygen is used by the organisms 
for the oxidation of carbon compounds or inorganic substances such as 
sulfur. The energy thus derived is used for the reduction of the nitrate 
to nitrite, free nitrogen gas, oxides of nitrogen, or the ammonia stage.
. . . The term ‘denitrification’ (or complete denitrification) should 
designate the complete reduction of nitrates to atmospheric nitrogen 
and oxides of nitrogen, while the other process involving the disappear­
ance of nitrates may be referred to as ‘nitrate reduction’ and ‘nitrate 
assimilation.’ ”

In the first two phenomena defined, no nitrogen is lost overall, and 
further discussion of them, while of considerable interest, will be 
omitted.

From work done by Blam (10), Waksman suggests that the following 
formulas are now accepted as best describing the reactions taking place
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in  th e  c o n v e r s io n  o f  n i t r a t e s  to  n i t r o g e n  g a s  a n d  t o  N 20  g a s :
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T h e  p r o g r e s s  o f  t h e  a b o v e  r e a c t i o n s  i s  s h o w n  g r a p h i c a l l y  i n  F i g .  5 , 
ta k e n  f r o m  a n  e x p e r i m e n t  b y  K o r s a k o w a  ( 1 1 )  ( W a k s m a n ,  p .  4 8 3 ) .

T o  c o m p le te  t h e  p i c t u r e  W a k s m a n  d i s c u s s e s  t h e  f o r m a t i o n  o f  n i ­
t r o g e n  g a s  t h r o u g h  th e  d e c o m p o s i t i o n  o f  o r g a n i c  c o m p o u n d s .  H e  s a y s  
t h a t  n i t r o g e n  g a s  m a y  b e  g e n e r a t e d  b y  t h e  r a p i d  o x i d a t i o n  o f  a m m o n ia  
w h ic h  i s  f o r m e d  f r o m  t h o s e  c o m p o u n d s ,  a s  f o l l o w s :

4 N H 3 +  2 0 2 

2 N H 3 +  3 H 20 2

6 H 20  +  2 N 2, or 

6 H 20  +  N 2.

W a k s m a n  f u r t h e r  s t a t e s ,  “ T h e s e  tw o  p r o c e s s e s  m a y  p l a y  a n  i m p o r t a n t  
p a r t  in  c a u s i n g  a  lo s s  o f  n i t r o g e n  in  t h e  d e c o m p o s i t i o n  o f  m a n u r e .  N i ­
t r o g e n  g a s  m a y  a l s o  b e  f o r m e d  b y  t h e  i n t e r a c t i o n  o f  n i t r i t e s  w i t h  a m in o  
c o m p o u n d s ;  b o th  o f  t h e s e  m a y  b e  f o r m e d  i n  t h e  d e c o m p o s i t i o n  o f  o r ­
g a n ic  m a t t e r  r i c h  i n  n i t r o g e n  a c c o m p a n i e d  b y  t h e  i n c o m p le t e  l i b e r a t i o n  
o f  a m m o n ia ,  a s  f o l lo w s  :

- C H 2N H 2 +  H N 0 2 ->  — 2 C H 2OH +  H 20  +  N 2.

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



6 8 SEWAGE WORKS JOURNAL January , 1943

1U

12

10

8

o 6
Etou
00

5

2

0

F ig . 5.—Reduction of nitrates by microbes (after Korsakowa, Reference 10 2).

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

I m p o r t a n c e  o f  D e n i t r i f i c a t i o n  a n d  N it r a t e  R e d u c t io n

i n  t h e  S o il

W a k s m a n  ( 1 ) s t a t e s  t h a t  d e n i t r i f i c a t i o n  a n d  n i t r a t e  r e d u c t i o n  o c c u r  
i n  t h e  s o i l  w h e n  c o n s i d e r a b l e  a m o u n t s  o f  o r g a n i c  m a t t e r  a r e  a d d e d  t o ­
g e t h e r  w i t h  t h e  n i t r a t e  n i t r o g e n .  T h i s  i s  e s p e c i a l l y  t r u e  w h e n  t h e  s o i l  
i s  m o r e  t h a n  4 0  p e r  c e n t  s a t u r a t e d  w i t h  w a t e r .  I n  t h e  c a s e  o f  s o i l s  
k e p t  u n d e r  w a t e r  f o r  s o m e  t i m e ,  a s  i n  r i c e - f i e ld  s o i l s ,  t h e  a d d i t i o n  o f  
n i t r a t e s  m a y  e v e n  p r o v e  i n j u r i o u s  d u e  to  t h e  f o r m a t i o n  o f  t o x i c  n i t r i t e s .  
H e  c o n t i n u e s :  “ T h e  l o s s e s  o f  n i t r o g e n  i n  t h e  m a n u r e  c o m p o s t  w e r e  
f o u n d  to  b e  d u e  l a r g e l y  t o  t h e  p r e s e n c e  o f  n i t r a t e - f o r m i n g  b a c t e r i a .  
W h e n  t h e s e  b a c t e r i a  a r e  e l i m i n a t e d  o r  c o n d i t i o n s  a r e  m a d e  u n f a v o r ­
a b l e  f o r  t h e i r  g r o w t h  t h e  l o s s e s  a r e  c o n s i d e r a b l y  r e d u c e d .  T h e  p r e s ­
e n c e  o f  t h e  b a c t e r i a  r e s u l t e d  i n  a n  i n c r e a s e  i n  t h e  l o s s  o f  n i t r o g e n  f r o m



6 .28  to  2 3 .7 5  p e r  c e n t  i n  t h e  c a s e  o f  h o r s e  m a n u r e .  . . . A p p l i c a t i o n s  
o f  a c id  p h o s p h a t e  w e r e  f o u n d  t o  b e  u s e f u l  i n  t h e  p r e s e r v a t i o n  o f  t h e  
m a n u r e  b y  n e u t r a l i z i n g  t h e  a m m o n i a  a n d  l o w e r i n g  t h e  p H . ”  T h e  u s e  
o f  h u m a n  e x c r e t a  o n  r i c e  f i e ld s  i n v o l v e s  n o  n i t r o g e n  lo s s  b e c a u s e  o f  t h e  
c o m p le te  la c k  o f  n i t r a t e s .  N i t r a t e s  p r e s e n t  i n  t h e  s o i l  p r e v i o u s  to  
f lo o d in g  a r e  p r o b a b l y  l o s t  d u r i n g  t h e  f l o o d e d  p e r i o d .  L y o n  ( 1 2 )  s t a t e s  
t h a t  th e  u s e  o f  d i g e s t e d  r a t h e r  t h a n  t h e  f r e s h  e x c r e t a  w o u ld  p r o b a b l y  
c a u s e  a  s m a l l e r  l o s s  o f  n i t r a t e s  b e c a u s e  f r e s h  e x c r e t a  p r o v i d e s  b e t t e r  
fo o d  f o r  t h e  d e n i t r i f y i n g  b a c t e r i a .  O n e  w a y  t o  p r e v e n t  l o s s  o f  n i t r a t e s  
w o u ld  b e  to  p r e v e n t  t h e i r  f o r m a t i o n  d u r i n g  t h e  y e a r .  P r o b a b l y  f lo o d ­
in g  s e v e r a l  w e e k s  i n  a d v a n c e  o f  t h e  a d d i t i o n  o f  f e r t i l i z e r  w o u ld  g iv e  t h e  
n i t r a t e s  t i m e  t o  b e  r e d u c e d  t o  a m m o n i a  a n d  t h e r e b y  to  b e  c o n s e r v e d .  
W a k s m a n  ( 1 ) s a y s  t h a t  t h e  u s e  o f  d i s i n f e c t a n t s  f o r  t h e  d e s t r u c t i o n  o f  
d e n i t r i f y i n g  b a c t e r i a  i n  t h e  s o i l  i s  o f t e n  r e c o m m e n d e d .  T h e  o p t i m u m  
r e a c t io n  f o r  d e n i t r i f i c a t i o n  i s  a t  p H  7 .0  t o  8 .2 ;  t h e  p r o c e s s  i s  g r e a t l y  
r e t a r d e d  a t  p H  3 .2  t o  5 .8  a n d  8 .2  t o  9 .0 .
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Industrial Wastes

CHARACTERISTICS AND TREATM ENT OF 
POTATO DEHYDRATION W ASTES *

B y  H a r o ld  F a r n s w o r t h  G r a y  a n d  H a r v e y  F .  L u d w ig  f

V e g e ta b l e  d e h y d r a t i o n  w a s t e s  m a y  b e  c la s s i f i e d ,  a t  l e a s t  a t  p r e s e n t ,  
a s  w a r  p r o d u c t i o n  w a s t e s .  T h e  n e c e s s i t y  f o r  t r a n s p o r t i n g  o v e r s e a s ,  
w i th  a  c r i t i c a l  s h o r t a g e  o f  s h i p p i n g  f a c i l i t i e s ,  t h e  g r e a t  q u a n t i t i e s  o f  
v e g e ta b le s  r e q u i r e d  b y  t h e  A r m y ,  N a v y ,  a n d  L e n d - L e a s e  h a s  r e s u l t e d  
in  a  t r e m e n d o u s  e x p a n s i o n  o f  t h e  v e g e t a b l e  d e h y d r a t i o n  i n d u s t r y .  
P r i o r  to  t h e  w a r  s t i m u l u s  t h e  n o r m a l  d e h y d r a t e d  v e g e t a b l e  p r o d u c t i o n  
in  th e  U n i t e d  S t a t e s  a m o u n t e d  to  a b o u t  3 ,0 0 0  d r y  t o n s  a n n u a l l y ;  t h i s  
y e a r ,  1 9 4 2 , i t  i s  e s t i m a t e d  t h a t  s o m e  5 0 ,0 0 0  d r y  t o n s  w i l l  b e  p r e p a r e d .  
A  m a j o r i t y  o f  t h e  v e g e t a b l e  d e h y d r a t i o n  p l a n t s  h a v e  b e e n  l o c a t e d  o n  
th e  w e s t  c o a s t ,  p a r t i c u l a r l y  i n  C a l i f o r n i a ,  w h e r e  n u m e r o u s  f r u i t  d e h v -  
d r a t o r s  h a v e  b e e n  a v a i l a b l e  f o r  r e a d y  c o n v e r s i o n  to  v e g e t a b l e  d r y i n g .  
S e v e n  v e g e t a b l e s  h a v e  b e e n  o f  m a j o r  i m p o r t a n c e  i n  t h e  d e h y d r a t i o n  
p r o g r a m ,  v iz . ,  w h i t e  p o t a t o e s ,  o n io n s ,  c a b b a g e ,  c a r r o t s ,  s w e e t  p o t a t o e s  
a n d  y a m s ,  b e e t s ,  a n d  t u r n i p s .  O f  t h e s e  t h e  w h i t e  p o t a t o e s  h a v e  b e e n  
m o s t  i m p o r t a n t ,  c o n s t i t u t i n g  p o s s i b l y  h a l f  o f  t h e  t o t a l  p r o d u c t i o n .

L iq u i d  w a s t e s  r e s u l t i n g  f r o m  t h e  d e h y d r a t i o n  o f  p o t a t o e s  a n d  o t h e r  
r o o t  v e g e t a b l e s  s u c h  a s  c a r r o t s ,  t u r n i p s ,  e tc . ,  a r e  d e r i v e d  f r o m  th e  
p r o c e s s in g  o p e r a t i o n s  p r e p a r a t o r y  t o  d r y i n g .  F i g u r e  1 i l l u s t r a t e s  a  
t y p i c a l  p l a n t  f lo w  s h e e t ,  i n  w h ic h  i t  i s  s e e n  t h a t  p r i o r  to  d r y i n g  t h e  
p o ta t o e s  a r e  p e e l e d  ( m e c h a n i c a l l y ) ,  t r i m m e d  ( m a n u a l l y ) ,  d ic e d  o r  
o th e r w i s e  c u t  u p  i n t o  s m a l l  s e g m e n t s  o r  s h a p e s ,  w a s h e d ,  a n d  s t e a m  
b la n c h e d .  T h e  p r o d u c t  i s  t h e n  s p r e a d  o n  t h e  d r y i n g  t r a y s ,  a n d  t h e s e  
a r e  s t a c k e d  o n to  t r u c k s  a n d  p a s s e d  t h r o u g h  t h e  t u n n e l  d r i e r s .  T h e  
l iq u id  w a s t e s  a r e  a s s o c i a t e d ,  a s  i n d i c a t e d  b y  t h e  d o u b le - l i n e  b o u n d a r i e s  
in  F i g .  1, w i t h  t h e  o p e r a t i o n s  o f  p e e l i n g  a n d  o f  w a s h i n g  a f t e r  c u t t i n g .  
A b r a s i v e  c a r b o r u n d u m  u n i t s ,  e i t h e r  b a t c h  o r  c o n t i n u o u s ,  a r e  g e n e r a l l y  
e m p lo y e d  f o r  p e e l i n g ,  t h e  s u r f a c e  o f  t h e  p o t a t o  b e i n g  s i m p l y  r u b b e d  o f f  
to  th e  d e s i r e d  d e g r e e  o f  p e e l i n g ,  a n d  t h e  r e m a i n i n g  b i t s  o f  s k in ,  e y e s ,  
e tc .,  b e in g  l a t e r  r e m o v e d  b y  m a n u a l  t r i m m i n g .  T h e  r u b b i n g  a c t i o n  is  
c a r r i e d  o u t  u n d e r  w a t e r  s p r a y s ,  a n d  t h e  r u b b e d - o f f  m a t e r i a l  i s  p i p e d  
f r o m  th e  p e e l e r s  a s  a  l i q u i d  w a s t e .  T h e  o p e r a t i o n  o f  w a s h i n g  t h e  c u t  
p o t a t o  s h a p e s  i s  n e c e s s a r y  t o  r e m o v e  t h e  s u r f a c e  m a t e r i a l s  w h ic h  w o u ld  
o th e r w i s e  c a u s e  s t i c k i n g  a n d  m a t t i n g  o f  t h e s e  s h a p e s  w h e n  t h e y  a r e  
l a t e r  d e h y d r a t e d .  T h i s  w a s h i n g  o p e r a t i o n  e m p l o y s  w a t e r  s p r a y s ,  t h e s e  
f r e q u e n t l y  b e in g  i n c o r p o r a t e d  i n  t h e  s t r u c t u r e  o f  t h e  s t e a m  b l a n c h e r .

* Presented at the Fifteenth Annual Fall Convention of the California Sewage Works As­
sociation, Los Angeles, Sept. 21, 1942.

t Sanitary and Hydraulic Engineer, Berkeley, California, and Graduate Student, Depart­
ment of Sanitary Engineering, University of California, Berkeley.
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S e p a r a t e  b a r r e l  a n d  o t h e r  t y p e  w a s h e r s  m a y  a l s o  b e  u s e d .  T h e  w a s h ­
i n g s  a r e  c o l l e c t e d  b y  f l o o r  d r a i n s ,  a n d  a r e  h e r e i n a f t e r  d e s c r i b e d  a s  t h e  
s p r a y  w a s h i n g  w a s t e s .  T h e r e  a r e  a l s o  i n t e r m i t t e n t  p l a n t  w a s h i n g  
w a s t e s ,  m o s t  p l a n t s  b e i n g  h o s e - c l e a n e d  a f t e r  e a c h  s h i f t ;  b u t  t h e s e  a r e  
o f  s m a l l  q u a n t i t y  a n d  s i g n i f i c a n c e .  T h e  t r i m m i n g  w a s t e s  a r e  r e m o v e d  
a s  g a r b a g e .  D e h y d r a t i o n  p l a n t s  u s u a l l y  o p e r a t e  2 4  h o u r s  d a i l y ,  s e v e n  
d a y s  p e r  w e e k ,  a s  i t  i s  c o s t l y  t o  b r e a k  t h e  d r y i n g  c y c le .

WASHING
GRADING
SORTING

REELING
I----------------1
j TRIMMING
I______

DEHYDRATION (TUNNEL ORIER)

TQAY
SCRAPING

SIFTING è 
INSPECTION

CAM 
FILLING t 
WEIGHING

TQAY
WASHING

CAN 
SEALING t 
LABELING

CUTTING

WASHING BLANCHING TRAY
LOADING

REMOVAL 
OP OXYGEN

CRATING
BOXING

F i g. 1.— Typical flow sheet for root vegetable dehydration plant.

C h a r a c t e r is t ic s  o f  A b r a s iv e  P e e l e r  W a s t e s

T h e  p e r c e n t a g e  o f  t h e  i n i t i a l  w e i g h t  o f  p o t a t o  r u b b e d  o f f  i n  t h e  a b r a ­
s i v e  p e e l i n g  o p e r a t i o n  v a r i e s  o v e r  w id e  l i m i t s .  U n d e r  v e r y  f a v o r a b l e  
c o n d i t i o n s ,  w i t h  p r o p e r l y  s o r t e d  p o t a t o e s  o f  g o o d  s i z e  a n d  q u a l i t y ,  t h e s e  
lo s s e s  m a y  b e  a s  lo w  a s  1 2  o r  1 5  p e r  c e n t .  G e n e r a l l y  t h e y  w i l l  b e  
g r e a t e r ,  p a r t i c u l a r l y  i f  t h e  p o t a t o e s  a r e  n o t  s o r t e d ,  a r e  e x c e s s i v e l y  i r ­
r e g u l a r ,  h a v e  r o u g h  s u r f a c e s ,  o r  h a v e  b e c o m e  s o f t e n e d  b y  i m p r o p e r  
s t o r a g e .  L o s s e s  o f  3 0  p e r  c e n t  a n d  m o r e  a r e  n o t  u n c o m m o n .  T h e  
lo s s e s  w i l l  a l s o  d e p e n d ,  o f  c o u r s e ,  u p o n  t h e  d e g r e e  o f  p e e l i n g  d e s i r e d ,  
o r ,  i n  o t h e r  w o r d s ,  u p o n  t h e  a m o u n t  o f  s k i n  t o  b e  l e f t  f o r  r e m o v a l  b y  
h a n d  t r i m m i n g .  U s u a l l y  t h e  p o t a t o e s  a r e  m e c h a n i c a l l y  p e e l e d  t o  a  h i g h  
d e g r e e ,  o n l y  s o m e  e y e s  a n d  i r r e g u l a r i t i e s  r e m a i n i n g .

G e n e r a l  c h a r a c t e r i s t i c s  o f  a b r a s i v e  p e e l e r  w a s t e s  a r e  g i v e n  i n  T a b l e
I .  T h e s e  w a s t e s  a m o u n t  t o  a p p r o x i m a t e l y  6 0 0  g a l .  p e r  t o n  o f  p o t a t o e s  
h a n d l e d ; f o r  a n  o r d i n a r y  s i z e d  p l a n t  o f  a b o u t  o n e  t o n  p e r  h o u r  c a p a c i t y  
t h i s  w i l l  e q u a l  1 4 ,4 0 0  g a l .  p e r  d a y .  S in c e  t h e  o r g a n i c  l o a d i n g  c a r r i e d  
b y  t h e s e  w a s t e s  w i l l  b e  p r o p o r t i o n a l  to  t h e  p e r c e n t a g e  lo s s  i n  t h e  p e e l ­
e r s ,  t h i s  l o a d i n g  h a s  b e e n  e x p r e s s e d  a s  t h e  q u a n t i t y  o f  B .O .D . ,  s u s ­
p e n d e d  s o l i d s ,  o r  o t h e r  c o n s t i t u e n t ,  p e r  t o n  o f  p o t a t o e s  h a n d l e d  p e r  p e r ­
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c e n ta g e  o f  lo s s  i n  t h e  p e e l e r s .  C o n s i d e r i n g  t h e  5 - d a y  B .O .D . ,  f o r  e x ­
a m p le , t h e  p e e l e r  w a s t e s  w i l l  c o n t a i n  a p p r o x i m a t e l y  1 .0  lb .  B .O .D .  p e r  
to n  p e r  p e r c e n t a g e ;  a n d  in  t h e  u s u a l  p l a n t  ( p e e l e r  l o s s e s  20 p e r  c e n t )  
o f  o r d i n a r y  s iz e  ( o n e  t o n  p e r  h o u r )  t h i s  w i l l  a m o u n t  t o  4 8 0  lb .  B .O .D . 
d a i ly ,  e q u i v a l e n t  t o  a  p o p u l a t i o n  o f  r o u g h l y  4 5 0 0  ( a t  0 .1 1  lb .  p e r  c a p i t a  
p e r  d a y ) .

Table I.—Characteristics of Potato Dehydration Wastes
Abrasive

Peeler
Wastes

Quantity of Flow.........................................................................

Spray
Washing
Wastes

Gal. per ton (of potatoes dehydrated).............. ..........  600 2,500
B.O.D. (5-day, 20° C.) (bicarbonate dil. water). . . .......... — —

Parts per million (approx.).................................. ..........  4,000 1,000
Lbs. per ton per per cent loss (in peeling). . . . ..........  1.0 —
Lbs. per ton ............................................................. ..........  20 20
Lbs. per lb. dry potato solids.............................. ..........  0.20 —
Per cent removed by screening (60 mesh) . . . . ..........  20 ± 0
Per cent removed by 10 min. settling............... ..........  30 ± Little

Suspended Solids (with Whatman 40 paper)......... .......... — —
Parts per million (approx.).................................. .......... 18,000 1,500
Lbs. per ton per per cent loss............................. ..........  4.5 —
Lbs. per ton ............................................................ ..........  90 30
Lbs. per lb. dry potato solids.............................. ..........  0.90
Per cent removed by screening (60 m esh). . . . ..........  30 ± 0

Settleable Solids (2 hrs. detention)............................ .......... — —
Ml. per liter (approx.)....................................... .......... 185 12
Cu. ft. per ton per per cent............................... .......... 0.7 —
Cu. ft. per ton .................................................... .......... 15 4
Cu. ft. per lb. dry potato solids........................ 0.15 —
Per cent removed by screening (60 mesh)....... ..........  80 ± 0
Per cent removed by 10 min. settling.............. ..........  90 ± Little

pH (approx.).............................................................. .......... 6.5 6.9

Notes.—The p.p.m. and lbs. per ton values for the peeling wastes correspond to an assumed 
peeling loss of 20 per cent.

Solids concentration of potatoes 25 per cent.
In determining the B.O.D. of the peeling wastes the sample was macerated for 10 min. in a 

Waring Blendor, diluted 1 : 9 with water, and then mixed 1 : 3 by volume with domestic sewage. 
The B.O.D. of the peeling wastes was computed from the values for the mixture and for the 
domestic sewage. The B.O.D. of the spray washing wastes was similarly determined from a 1 : 3 
mixture with sewage.

T h e  s e t t l e a b l e  s o l id s  f o r  t h e s e  w a s t e s  a r e  h ig h ,  e q u a l  to  0 .7  c u . f t .  
p e r  to n  p e r  p e r c e n t a g e ,  o r  a b o u t  3 3 5  c u . f t .  d a i l y  f o r  t h e  2 4 - to n  p l a n t  
m e n t io n e d  a b o v e .  N i n e t y  p e r  c e n t  o f  t h e  s e t t l e a b l e  s o l id s  a r e  r e m o v e d  
d u r i n g  th e  f i r s t  10  m i n u t e s  s e t t l i n g ,  t h i s  r e p r e s e n t i n g  t h e  c o a r s e  p ie c e s  
o f  p o t a t o .  D u r i n g  th e  n e x t  2 0  m i n u t e s  a  l a y e r  o f  f in e  s t a r c h  p a r t i c l e s  
s e t t l e s  o u t ,  t h e s e  p a r t i c l e s  l a t e r  p e r m e a t i n g  to  t h e  b o t t o m  o f  t h e  m a s s  
o f  s lu d g e .  V e r y  l i t t l e  f u r t h e r  r e m o v a l s  c a n  b e  f e a s i b l y  e f f e c t e d  b y  p l a i n  
s e d i m e n t a t i o n .  F u r t h e r  r e m o v a l s  c a n  b e  e f f e c t e d  b y  c h e m i c a l  f lo c c u la ­
t io n ,  b u t  v e r y  h ig h  d o s a g e s  a r e  r e q u i r e d .

O n  s t a n d i n g  th e  a b r a s i v e  p e e l e r  w a s t e s  q u i c k l y  u n d e r g o  d e c o m p o ­
s i t i o n  w i th  t h e  p r o d u c t i o n  o f  a  n a u s e a t i n g  o d o r  t y p i c a l  o f  f e r m e n t i n g  
s t a r c h .  T h e  p H  d r o p s  d u r i n g  t h e  f i r s t  2 4 - 4 8  h o u r s ,  r e a c h i n g  a  v a l u e  o f



7 4 SEWAGE WORKS JOURNAL January , 1943

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

C h a r a c t e r is t ic s  o f  S p r a t  W a s h i n g  W a s t e s

G e n e r a l  c h a r a c t e r i s t i c s  o f  t h e s e  w a s t e s  a r e  g i v e n  i n  T a b l e  I .  T h e y  
a m o u n t  t o  a b o u t  2 5 0 0  g a l .  p e r  t o n  o f  p o t a t o e s  h a n d l e d ,  r o u g h l y  f o u r  
t i m e s  t h e  v o lu m e  u t i l i z e d  f o r  a b r a s i v e  p e e l i n g .  T h e  t o t a l  o r g a n i c  m a t ­
t e r  c a r r i e d  b y  t h e s e  w a s t e s  i s  a b o u t  e q u a l l y  d i v i d e d  b e t w e e n : ( 1 ) a  s o l u ­
b le  f r a c t i o n ,  a n d  ( 2 ) a  s u s p e n d e d  f r a c t i o n  c o n s i s t i n g  o f  f in e  s t a r c h  p a r ­
t i c l e s ,  m o s t  o f  w h ic h  w i l l  b e  r e m o v e d  i n  a  3 0 - m i n u t e  l a b o r a t o r y  s e t ­
t l i n g  p e r i o d .  T h e  o r g a n i c  l o a d i n g  f o r  t h e s e  w a s t e s  w i l l  v a r y  c o n s i d e r ­
a b l y  a t  d i f f e r e n t  p l a n t s ,  d e p e n d i n g  u p o n  t h e  a m o u n t s  o f  s u r f a c e  a r e a  
e x p o s e d  b y  t h e  d i f f e r e n t  m e t h o d s  o f  c u t t i n g  ( s l i c i n g ,  d i c i n g ,  s h r e d d i n g ,  
e t c . ) .  T a b l e  I  r e p r e s e n t s  t h e  u s u a l  c a s e  w h e r e  t h e  p o t a t o e s  a r e  e x ­
t r u d e d  o r  s t r i p p e d  i n t o  s m a l l  e l o n g a t e d  b a r s .  A l t h o u g h  t h e  v o l u m e  o f  
t h e s e  w a s t e s  i s  l a r g e  c o m p a r e d  w i t h  t h e  p e e l e r  w a s t e s ,  t h e i r  c o n c e n t r a ­
t i o n  o f  o r g a n i c  m a t t e r  i s  v e r y  m u c h  l e s s .  F o r  t h e  o r d i n a r y  s i z e d  p l a n t  
o f  o n e  t o n  p e r  h o u r  c a p a c i t y  t h e  t o t a l  d a i l y  v o l u m e  o f  t h e s e  w a s t e s  w i l l  
b e  a b o u t  6 0 ,0 0 0  g a l . ,  c o n t a i n i n g  a b o u t  4 8 0  lb .  o f  B .O .D . ,  e q u i v a l e n t  
r o u g h l y  t o  a  p o p u l a t i o n  o f  4 5 0 0 , a b o u t  7 2 0  lb .  o f  s u s p e n d e d  s o l i d s ,  a n d  
a b o u t  9 6  c u . f t .  o f  s e t t l e a b l e  s o l id s .

C o m p o s it io n  o f  t h e  P o t a t o

T h e  o r g a n i c  m a t t e r  m a k i n g  u p  t h e  w h o le  p o t a t o  m a y  b e  c l a s s i f i e d
( 1 )  i n  t h r e e  p a r t s :  t h e  s k i n ,  t h e  c o r t e x ,  a n d  t h e  p i t h  o r  f l e s h .  T h e  c o r ­
t e x  r i n g  h a s  a  t h i c k n e s s  o f  a b o u t  o n e - t e n t h  t h e  p o t a t o  b r e a d t h ,  a n d  
p r a c t i c a l y  a l l  o f  t h i s  i s  r e m o v e d  b y  a b r a s i v e  p e e l i n g .  B o t h  t h e  c o r t e x  
a n d  p i t h  c o n t a i n  o n  t h e  a v e r a g e  a b o u t  20 p e r  c e n t  s o l i d s ,  c o m p r i s i n g  
a b o u t  1 6  p e r c e n t a g e  u n i t s  o f  s t a r c h ,  2  o f  p r o t e i n  m a t t e r ,  1  o f  a s h ,  a n d  
V2 e a c h  o f  f i b e r  a n d  s u g a r s .  A p p r o x i m a t e l y  1 5  p e r  c e n t  o f  t h e  o r g a n i c  
( n o n - a s h )  s o l i d s  a r e  s o l u b le  i n  w a t e r .  T h e  s o l i d s  c o n t e n t  o f  d i f f e r e n t  
p o t a t o  t y p e s  v a r i e s  c o n s i d e r a b l y ,  o v e r  a  r a n g e  o f  a b o u t  1 5  t o  3 0  p e r  
c e n t .  U t a h - I d a h o  v a r i e t i e s  h a v e  t h e  h i g h e s t  s o l i d s  c o n c e n t r a t i o n s ,  
R o c k y  M o u n t a i n  t y p e s  t h e  l e a s t ,  a n d  e a s t e r n  p o t a t o e s  a r e  i n t e r m e d i a t e .  
O t h e r  f a c t o r s  w h ic h  m a y  c o n s i d e r a b l y  in f lu e n c e  t h e  s o l i d s  c o m p o s i t i o n  
o f  t h e  p o t a t o  a r e  s e a s o n a l  v a r i a t i o n s ,  m e t h o d s  o f  c u l t u r e ,  a n d  s t o r a g e .  
T h e  s o l i d s  c o n t e n t  o f  d i f f e r e n t  r o o t  v e g e t a b l e s  a r e  a l s o  d i f f e r e n t ;  c a r ­
r o t s  a n d  r u t a b a g a s ,  f o r  e x a m p l e ,  h a v e  a v e r a g e  c o n c e n t r a t i o n s  o f  o n ly  
a b o u t  10  p e r  c e n t .

T h e  “ p e r  t o n  p e r  p e r c e n t a g e ”  v a l u e s  g i v e n  f o r  t h e  a b r a s i v e  p e e l e r  
w a s t e s  i n  T a b l e  I  c o r r e s p o n d  t o  p o t a t o e s  o f  h i g h  s o l i d s  c o n t e n t  (2 5  p e r  
c e n t ) ,  t h e s e  o f  c o u r s e  b e i n g  p r e f e r r e d  f o r  d e h y d r a t i o n  p u r p o s e s .  S i n c e  
t h e s e  v a l u e s  w i l l  v a r y  w i t h  d i f f e r e n t  s o l i d s  c o n t e n t s ,  i t  s e e m s  d e s i r a b l e ,  
f o r  p u r p o s e s  o f  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  p o t a t o e s  o r  e v e n  d i f f e r e n t  
r o o t  v e g e t a b l e s ,  t o  e x p r e s s  t h e  B .O .D . ,  s u s p e n d e d  s o l i d s ,  o r  o t h e r  c o n ­
s t i t u e n t  p e r  u n i t  w e i g h t  o f  d r y  v e g e t a b l e  s o l i d s  c o n t a i n e d  i n  t h e  w a s t e s .  
T h e s e  d a t a  h a v e  b e e n  i n c l u d e d  i n  T a b l e  I .
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W a s t e  D is p o s a l  a t  M o d e st o

A t  th e  M o d e s to ,  C a l i f . ,  p l a n t  o f  t h e  P a c i f i c  C o a s t  D e h y d r a t e d  P r o d ­
u c ts  C o ., O a k la n d ,  C a l i f . ,  t h e  s p r a y  w a s h i n g  a n d  t h e  s c r e e n e d  p e e l e r  
w a s te s  a r e  c o m b i n e d  a n d  d i s p o s e d  o f  b y  i r r i g a t i o n .  F i g u r e  2 i l l u s ­
t r a t e s  t h i s  p l a n t ,  w h ic h  a t  t h e  t i m e  o f  s a m p l i n g  w a s  o p e r a t i n g  a t  a b o u t  
28 to n s  d a i l y  c a p a c i t y .  T h e  a b r a s i v e  p e e l e r  w a s t e s  a r e  p i p e d  to  a  v i-

P lG .  2 .— Modesto potato dehydrating plant, Pacific Coast Dehydrated Products Co., -
Oakland, Calif.

b r a t i n g  6 0 - m e s h  s h a k e r - s c r e e n  w h ic h  r e m o v e s  t h e  c o a r s e r  p a r t i c l e s  
( r e p r e s e n t i n g  8 0  p e r  c e n t  o f  t h e  s e t t l e a b l e  s o l id s ,  3 0  p e r  c e n t  o f  t h e  s u s ­
p e n d e d  s o l id s ,  a n d  2 0  p e r  c e n t  o f  t h e  B .O .D . ) .  T h e  s c r e e n  e f f lu e n t  f lo w s  
b y  g r a v i t y  t o  a  p u m p  s u m p .  T h e  v a r i o u s  s p r a y  w a s h i n g  w a s t e s  a r e  
c o l le c te d  in t o  t h i s  s a m e  s u m p  b y  m e a n s  o f  a  f lo o r  c h a n n e l  r u n n i n g  b e ­
n e a th  th e  l i n e  o f  e q u i p m e n t .  T h e  c o m b in e d  w a s t e s  a r e  p u m p e d  c o n ­
t i n u o u s ly  to  o n e  o f  t h e  d i s p o s a l  b e d s ,  t h e  f lo w  v e l o c i t y  b e i n g  a d e q u a t e  
(o n e  f o o t  p e r  s e c o n d )  t o  p r e v e n t  s e t t l i n g  o f  s t a r c h  i n  t h e  p i p e .  S e v e n  
d i s p o s a l  b e d s ,  e a c h  a b o u t  2 0  f t .  b y  1 7 0  f t . ,  a r e  u s e d  i n  r o t a t i o n .  A  n e w  
b e d  is  p l a c e d  i n  s e r v i c e  e a c h  2 4  h o u r s ,  b e g i n n i n g  a t  s e v e n  o ’c lo c k  in  t h e  
m o r n in g  a t  t h e  c h a n g e  i n  s h i f t s .  I n  F i g .  3 a r e  s h o w n  t h e  t o t a l  2 4 -h r .  
q u a n t i t i e s  o f  f lo w , 5 - d a y  B .O .D . ,  s u s p e n d e d  s o l id s ,  a n d  s e t t l e a b l e  s o l id s  
a t  v a r i o u s  s t a g e s  t h r o u g h  t h e  p l a n t .

T h e  p e r i o d  o f  t i m e  r e q u i r e d  f o r  t h e  b e d s  to  d r y  v a r i e s  w i t h  w e a t h e r  
c o n d i t io n s ,  b u t  d u r i n g  t h e  m o n t h  o f  S e p t e m b e r ,  c h a r a c t e r i z e d  b y  a m p l e  
s u n s h in e  a n d  m i ld  w in d s ,  a l l  t h e  s u r f a c e  w a t e r  p e r c o l a t e d  i n t o  t h e  
g r o u n d  b y  a b o u t  s ix  h o u r s  a f t e r  t h e  f lo w  h a d  b e e n  s h u t  o f f .  T h i s  r e p r e ­
s e n t s  a  t o t a l  p e r c o l a t i o n  t i m e  o f  3 0  h o u r s ,  a n d  a n  e f f e c t i v e  p e r c o l a t i o n  
r a t e  o f  a p p r o x i m a t e l y  tw o  i n c h e s  p e r  h o u r .  T h i s  r a t e  i s  h i g h ,  a s  w o u ld  
b e  e x p e c t e d  b y  t h e  s a n d y  n a t u r e  o f  t h e  s o i l  ( F i g .  4 ) .  T h e  s o i l  h a s  b e e n  
id e n t i f i e d  a s  D e la n o  f in e  s a n d y  lo a m ,  a n d  h a s  a  p o r o s i t y  o f  5 0  p e r  c e n t .  
A n  e x p e r i m e n t a l  l a b o r a t o r y  t e s t  s h o w e d  t h e  p e r c o l a t i o n  r a t e  o f  c l e a r  
w a t e r  t h r o u g h  a  12  in .  c o lu m n  o f  t h i s  m a t e r i a l  u n d e r  a n  i n i t i a l  h e a d  o f  
12 in .  a t  2 0 °  C . t o  b e  3 .0  in .  p e r  h o u r .
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P E E L E R  W A S T E S T  SHAKER -SCQEEN 1 SCREENING
F lo w  z 16,800 gal. Removals GARBAGE
B.O.D. (5-dogblOO lb. ——1 B.O.D = 7 0 %  p — B.O.D. = 140 lb.
Sus. Sol.s 3150 lb. | Sus. Sol. = 3 0  7o Sus. Sol.--945 lb.
Set. Sol. = 4 9 0  cu fl. 1 Sel. Sol. - 1 9  To Sel. Sol.-- 3 9 0  co.ft.

SPRAY  
WASUING WASTES 
Plow - 70,000 qol. 
B.O 0. z 56.0 lb.
Sus. Sol.-- 8 4  0 lb. 
Set. Sol - 110 cu. ft.

SCREEN! 
EFFLUENT  

Plow 1 16,800 ga l 
B O. a  -- 560 lb.
Sus. Sol.-- 1 1 0 5  lb. 
Set. Sol. * lOO cu ft.

B E D  L O A D IN G  
(Bed Area = 3200 sq.4.) 

Flow -86,800 gal. = 44" 
B.0.D.--U2O lb.-0 8 *Vsg.ft. 
Sus. So l- 3045 Ib'OB̂ q.ft. 
Sei5ol.--2lOcu.fi-0.8"

Q uantities represent to ta ls  per 24 hrs. and correspond to 25%  peeling loss

F ig. 3.— W aste d isposal a t M odesto— 28 to n  d a ily  capacity .

DISTANCE FROM FRONT OF BED - FEET
F ig. 4.— Profile o f d isposal bed a long lo n g itu d in a l centerline.

T h e  e x p o s e d  s t a r c h y  s l u d g e  m a t  d r i e s  v e r y  r e a d i l y ,  e v e n  i n  t h e  
d e e p e s t  a r e a s .  A b o u t  3 0  h o u r s  a f t e r  d i s a p p e a r a n c e  o f  s u r f a c e  w a t e r  
t h e  s l u d g e  h a s  r e a c h e d  a  m o i s t u r e  c o n t e n t  o f  a p p r o x i m a t e l y  3 0  p e r  c e n t  
a t  w h ic h  p o i n t  i t  i s  s u f f i c i e n t l y  d r y  f o r  s h o v e l i n g .  T h e  s l u d g e  i s  s h o v ­
e l e d  f r o m  t h e  b e d s  i n t o  p i l e s  a n d  t h e n  o n t o  t r u c k s  f o r  r e m o v a l  a s  g a r ­
b a g e .  T h e  b e d s  a r e  d i s c e d  s o o n  t h e r e a f t e r .  N o  c l o g g i n g  o f  t h e  s o i l  
c o u ld  b e  o b s e r v e d  o n  d i s c i n g ,  a n d  a l t h o u g h  t h e  b e d s  h a d  b e e n  o p e r a t e d  
o n l y  a  f e w  w e e k s  a t  t h e  t i m e  o f  t h e s e  s t u d i e s  i t  i s  b e l i e v e d  t h a t  t h e i r
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c a p a c i ty  to  a b s o r b  t h e s e  w a s t e s  w i l l  n o t  b e  s u b s t a n t i a l l y  d e c r e a s e d  b y  
c lo g g in g .

T h e  d i s p o s a l  b e d s  a r e  p r a c t i c a l l y  f r e e  f r o m  a l l  b u t  s l i g h t  o d o r s ,  a n d  
v e r y  l i t t l e  i f  a n y  o d o r  c a n  b e  d e t e c t e d  m o r e  t h a n  5 0 - 1 0 0  f t .  f r o m  t h e  
b e d s . O d o r s  d e v e lo p  o n l y  w h e n  t h e  s l u d g e  i s  m a i n t a i n e d  f a i r l y  m o i s t  
f o r  lo n g  p e r i o d s  o f  t i m e .  T h e  m o s t  o d o r  o c c u r s  w h e n  t h e  s l u d g e  is  
s h o v e le d  f r o m  t h e  b e d s ,  b u t  t h i s  d i s a p p e a r s  v e r y  q u ic k ly .

R e c o m m e n d e d  D is p o s a l  M e t h o d s

I n  v e r y  f e w  d e h y d r a t i o n  p l a n t s  w o u ld  t h e  i n s t a l l a t i o n  o f  a d v a n c e d  
t r e a t m e n t  ( s u c h  a s  c h e m i c a l  f l o c c u la t i o n  o r  b i o l o g ic a l  o x i d a t i o n )  b e  j u s ­
tif ie d . I f  s u c h  a  h i g h  d e g r e e  o f  t r e a t m e n t  i s  e s s e n t i a l ,  d u e  to  c o n d i t i o n s  
o f  f in a l  d i s p o s a l  o f  t h e  e f f lu e n t ,  i t  m a y  b e  c h e a p e r  t o  s h u t  d o w n  a n d  m o v e  
th e  p l a n t  to  a  m o r e  f a v o r a b l e  s i t e .  I n  m o s t  c a s e s  t h e  b e s t  s o l u t i o n  a p ­
p e a r s  to  c o m p r i s e  p r i m a r y  s e d i m e n t a t i o n  p l u s  d i s p o s a l  o f  t h e  e f f lu e n t  
b y  i r r i g a t i o n .  W h e r e  e x c e l l e n t  p e r c o l a t i n g  b e d s  a r e  a v a i l a b l e ,  a s  a t  
M o d e s to ,  n o  p r e t r e a t m e n t  i s  r e a l l y  e s s e n t i a l ,  a s  t h e  i n i t i a l  s e c t i o n s  o f  
th e  b e d s  th e m s e l v e s  c a n  s e r v e  a s  p r i m a r y  s e t t l i n g  u n i t s .  G e n e r a l l y  i t  
w ill  b e  b e s t  t o  p r o v i d e  a  p r i m a r y  s e t t l i n g  t a n k  ( s u c h  a s  a  D o r t m a n  t a n k )  
w i th  a  d e s i g n  d e t e n t i o n  p e r i o d  o f  n o t  l e s s  t h a n  3 0  m i n u t e s ,  a n d  w i t h  
p r o v i s i o n  f o r  r e m o v a l  o f  s l u d g e  a c c u m u l a t i o n s  a t  l e a s t  d a i l y .  T h i s  w i l l  
e f f e c t  r e m o v a l  o f  m o s t  o f  t h e  s e t t l e a b l e  s o l id s ,  i n c l u d i n g  t h e  f in e  s t a r c h  
p a r t i c l e s  w h ic h  m i g h t  r e a d i l y  c lo g  a n  o r d i n a r y  s o i l .  T h e s e  f in e  s t a r c h  
p a r t i c l e s  m i g h t  a l s o  c a u s e  t r o u b l e ,  i f  n o t  r e m o v e d ,  b y  s e t t i n g  o u t  i n  
c o n d u i t s  o r  s e w e r s  a n d  f o r m i n g  a  h a r d  b o t t o m  m a t .  T h e  p e r c o l a t i n g  
p r o p e r t i e s  o f  t h e  s o i l  m a y  b e  m e a s u r e d  b y  a  s i m p l e  h y d r a u l i c  t e s t ,  a n d  
th e  n e c e s s a r y  a r e a  e s t i m a t e d  a c c o r d i n g l y .  I n a s m u c h  a s  t h e  w a s t e s  p e r ­
c o la t in g  i n t o  t h e  s o i l  a r e  p r e d o m i n a n t l y  a c id ,  i t  i s  i m p r o b a b l e  t h a t  t h e  
p e r m e a b i l i t y  o f  t h e  s o i l  w i l l  b e  l e s s e n e d  b y  b a s e - e x c h a n g e  r e a c t i o n s .  
O th e r  e f f e c ts  w h ic h  m i g h t  p o s s i b l y  r e s u l t  f r o m  a d d i t i o n  o f  t h i s  s u p p l y  
o f  h y d r o g e n  io n s  to  t h e  g r o u n d  w a t e r  c a n  o n ly  b e  c o n j e c t u r e d .

O t h e r  M e t h o d s  oe P e e l in g

T h e  p e e l e r  w a s t e  c h a r a c t e r i s t i c s  d e s c r i b e d  a b o v e  a r e  b a s e d  o n  th e  
u s e  o f  t h e  a b r a s i v e  t y p e  p e e l e r ,  t h i s  t y p e  n o w  b e i n g  i n  c o m m o n  u s e .  I t  
i s  q u i t e  p o s s ib l e  t h a t  t h i s  m e t h o d  o f  p e e l i n g  w i l l  b e c o m e  o b s o l e t e  a n d  
b e  s u p p l e m e n t e d  b y  i m p r o v e d  m e t h o d s ,  s u c h  a s  f la m e  p e e l i n g  a n d  ly e  
p e e l in g ,  w h ic h  c a n  r e m o v e  t h e  s k i n s  w i t h  m u c h  s m a l l e r  l o s s e s .  W h a t ­
e v e r  th e  m e t h o d  o f  p e e l i n g ,  t h e  o r g a n i c  l o a d i n g s  o f  t h e  l i q u i d  p e e l i n g  
w a s te s  c a n  b e  e s t i m a t e d  f r o m  T a b l e  I  b y  m u l t i p l y i n g  t h e  v a l u e s  e x ­
p r e s s e d  p e r  u n i t  p e r c e n t a g e  p e e l i n g  lo s s  b y  t h e  p e r c e n t a g e  lo s s  a c t u a l l y  
o b ta in e d  ( w i t h  a  c o r r e c t i o n  f o r  d i f f e r e n c e s  in  s o l id s  c o n t e n t ) .  W i t h  
e i t h e r  o f  t h e  n e w  m e t h o d s  m e n t i o n e d  i t  w i l l  p r o b a b l y  b e  p o s s i b l e  to  
r e d u c e  p e e l i n g  l o s s e s  t o  v a l u e s  o f  t e n  p e r  c e n t  a n d  l e s s .

R eference

1. Winton, A. L. and K. B., The Structure and Composition o f Foods, Vol. II, Wiley and Sons 
(1935).
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B y  F lo y d  J .  B r in l e y - f
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M u c h  h a s  b e e n  w r i t t e n  c o n c e r n i n g  t h e  e f f e c t s  o f  s t r e a m  p o l l u t a n t s  
o n  f i s h  l i f e .  I t  i s  t h e  g e n e r a l  b e l i e f  t h a t  f i s h  c a n n o t  l i v e  i n  a  s t r e a m  
p o l l u t e d  b y  d o m e s t i c  s e w a g e  o r  i n d u s t r i a l  w a s t e s .  T h e  c o n s e r v a t i o n i s t s  
w o u ld  l i k e  t o  h a v e  a l l  w a s t e  m a t e r i a l s  p r e v e n t e d  f r o m  e n t e r i n g  o u r  
s t r e a m s ,  t h e r e b y  r e t u r n i n g  t h e m ,  a t  l e a s t  p a r t i a l l y ,  t o  t h e i r  v i r g i n  s t a t e .  
T h i s ,  o f  c o u r s e ,  w o u ld  b e  i d e a l ,  b u t  o u r  p o p u l a t i o n  h a s  i n c r e a s e d  to  
m o r e  t h a n  o n e  h u n d r e d  m i l l i o n  p e o p l e ,  c o n d i t i o n s  h a v e  c h a n g e d  a n d  t h e  
c lo c k  c a n n o t  b e  t u r n e d  b a c k w a r d s .  F e w  p e o p l e ,  h o w e v e r ,  s e e m  t o  r e a ­
l i z e  t h a t  d o m e s t i c  s e w a g e ,  a f t e r  p r o p e r  t r e a t m e n t ,  i n c r e a s e s  t h e  s t r e a m ’s  
b io l o g ic a l  p r o d u c t i v i t y  a s  r e p r e s e n t e d  b y  t h e  p l a n k t o n  a n d  f i s h  p o p u l a ­
t i o n .  I t  i s  t h e  p u r p o s e  o f  t h i s  p a p e r  t o  s h o w  t h a t  t r e a t e d  d o m e s t i c  
s e w a g e  a c t s  a s  a  f e r t i l i z e r  f o r  a  s t r e a m  i n  m u c h  t h e  s a m e  m a n n e r  a s  
b a r n y a r d  m a n u r e  d o e s  f o r  f i e ld  p l a n t s .

W h i l e  m a k i n g  a  b i o l o g i c a l  s u r v e y  o f  t h e  O h io  R i v e r  W a t e r s h e d  t h e  
a u t h o r  w a s  a b l e  to  c o l l e c t  a  l a r g e  a m o u n t  o f  d a t a  o n  t h e  r e l a t i o n  o f  
d o m e s t i c  s e w a g e  t o  a q u a t i c  l i f e .  T h e  p r e s e n t  p a p e r  i s  b a s e d  u p o n  t h e  
d a t a  p r e s e n t e d  i n  d e t a i l  i n  a  s u p p l e m e n t  o f  a  f o r t h c o m i n g  r e p o r t  o f  t h e  
O h io  R i v e r  P o l l u t i o n  S u r v e y  ( 1 ) .

R e l a t io n  o p  S e w a g e  to  A l g a e

v
T h e  e n t r a n c e  o f  u n t r e a t e d  d o m e s t i c  s e w a g e  p r o d u c e s  a  w e l l  d e f i n e d  

s e r i e s  o f  p h y s i c a l ,  c h e m i c a l  a n d  b i o l o g i c a l  c h a n g e s  i n  a  f l o w i n g  s t r e a m
( 2 ) .  I n  h e a v i l y  p o l l u t e d  s t r e a m s ,  t h e  r e g i o n  i m m e d i a t e l y  b e lo w  t h e  
s o u r c e  o f  p o l l u t i o n  i s  c h a r a c t e r i z e d  b y  a  h i g h  b a c t e r i a l  p o p u l a t i o n .  T h e  
w a t e r  f r e q u e n t l y  h a s  a  c l o u d y  a p p e a r a n c e ,  h i g h  b i o c h e m i c a l  o x y g e n  
d e m a n d  a n d  a  s t r o n g  d i s a g r e e a b l e  o d o r ,  a l l  i n d i c a t i n g  g e n e r a l  d e p l e t i o n  
o f  d i s s o l v e d  o x y g e n .  M a s s e s  o f  g a s e o u s  s l u d g e ,  r i s i n g  f r o m  t h e  b o t t o m  
o f  t h e  m o r e  s l u g g i s h  s t r e a m s ,  a r e  o f t e n  n o t i c e d  f l o a t i n g  n e a r  t h e  s u r f a c e  
o f  t h e  w a t e r .  T h e  p l a n k t o n  p o p u l a t i o n  i n  t h i s  r e g i o n  i s  c o m p o s e d  
l a r g e l y  o f  b a c t e r i a - e a t i n g  c i l i a t e d  p r o t o z o a ,  s u c h  a s  P aram ecium  a n d  
Colpidium . L a r g e  n u m b e r s  o f  s t a l k e d  c i l i a t e s  ( V ortice lla  a n d  Carche- 
sium )  a r e  f r e q u e n t l y  f o u n d  a t t a c h e d  to  b o t t o m  o b j e c t s .  C o l o r l e s s  f l a g e l ­
l a t e s  m a y  b e  a b u n d a n t ,  w i t h  a n  o c c a s i o n a l  c h l o r o p h y l l - b e a r i n g  s p e c i e s .  
T h e  t o t a l  v o lu m e  o f  p l a n k t o n  i s  u s u a l l y  l e s s  t h a n  2 0 0 0  p a r t s  p e r  m i l l i o n ,  
b u t  m a y  r e a c h  s e v e r a l  t i m e s  t h a t  f i g u r e  i f  c o n d i t i o n s  a r e  o p t i m u m  f o r

* Published by permission of the Surgeon-General. Prom the Division of Publie Health 
Methods.

t Now at U. S. Public Health Service, Austin, Texas.
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th e  d e v e lo p m e n t  o f  l a r g e  n u m b e r s  o f  p r o t o z o a .  L o n g  s t r e a m e r s  o f  
s e w a g e  f u n g u s  a r e  f r e q u e n t l y  a t t a c h e d  t o  s u b m e r g e d  o b je c t s .  T h e  
f ish e s  t h a t  n o r m a l l y  p e n e t r a t e  t h i s  r e g i o n  a r e  c a r p  a n d  b u f f a lo  a n d  t h e y  
a r e  f o u n d  n e a r  t h e  s e w e r  o u t l e t ,  f e e d i n g  u p o n  t h e  r a w  s e w a g e ,  w h e r e  
th e  b a c t e r i a l  a c t i o n  h a s  n o t  y e t  d e p l e t e d  t h e  d i s s o l v e d  o x y g e n .  T h e s e  
f ish  s u r v iv e  t h e  p r e v a i l i n g  lo w  o x y g e n  c o n c e n t r a t i o n  b y  c o m in g  to  t h e  
s u r f a c e  to  “ g u l p ”  a i r .

F a r t h e r  d o w n  s t r e a m ,  a f t e r  s u f f ic i e n t  t i m e  h a s  e l a p s e d  f o r  t h e  
m a s s e s  o f  b a c t e r i a  t o  d e c o m p o s e  t h e  s e w a g e ,  t h e  w a t e r  t e n d s  to  b e c o m e  
c le a r  a n d  t h e  d i s s o l v e d  o x y g e n  l e v e l  i s  s u f f i c i e n t ly  h i g h  to  s u p p o r t  f o r ­
a g e  a n d  r o u g h  f is h . T h e  p l a n k t o n  p o p u l a t i o n  i s  s l i g h t l y  h i g h e r  t h a n  
u p s t r e a m  b u t  i s  s t i l l  c o m p o s e d  l a r g e l y  o f  c i l i a t e d  p r o t o z o a  a n d  c o lo r l e s s  
f l a g e l la te s .  C h l o r o p h y l l - b e a r i n g  s p e c i e s  a r e  b e g i n n i n g  t o  m a k e  t h e i r  
a p p e a r a n c e  i n  n o t i c e a b l e  n u m b e r s .  B l u e - g r e e n  a n d  f i l a m e n t o u s  g r e e n  
a lg a e  a r e  c o m m o n ly  f o u n d  a l o n g  t h e  m a r g i n s  a n d  b o t t o m  o f  t h e  s t r e a m .  
A c c u m u la te d  o x y g e n  m a y  b r i n g  l a r g e  m a s s e s  o f  t h e  b o t t o m  a l g a e  t o  th e  
s u r f a c e  o f  t h e  w a t e r  a n d  g iv e  t o  t h e  s t r e a m  a n  u n s i g h t l y  a p p e a r a n c e .  
( T h e s e  f l o a t i n g  i s l a n d s  o f  a l g a e  s h o u l d  n o t  b e  c o n f u s e d  w i t h  t h e  g a s e o u s  
s lu d g e  m a s s e s  p r e v i o u s l y  m e n t i o n e d . )  T h e  c o m b i n e d  p h o t o s y n t h e t i c  
a c t i o n  o f  a l l  t h e  g r e e n  p l a n t s  i s  a n  i m p o r t a n t  f a c t o r  i n  r a i s i n g  t h e  o x y ­
g e n  le v e l ,  e s p e c i a l l y  o n  b r i g h t  s u n n y  d a y s .

T h e  a d j a c e n t  r e g i o n  f a r t h e r  d o w n s t r e a m  c l e a r l y  s h o w s  t h e  b e n e ­
f ic ia l  e f f e c t  o f  t h e  d e c o m p o s e d  s e w a g e  w h ic h  e n t e r e d  u p s t r e a m .  T h e  
b a c t e r i a l  a c t i o n  i n  t h e  u p p e r  r e a c h e s  o f  t h e  s t r e a m  h a s  o x id i z e d  th e  
c o m p le x  o r g a n i c  c o m p o u n d s  p r e s e n t  i n  t h e  s e w a g e  to  n i t r a t e s  a n d  p h o s ­
p h a te s .  T h e  a v a i l a b i l i t y  o f  t h e s e  e n d  p r o d u c t s  a s  p l a n t  f o o d s  r e s u l t s  
in  th e  d e v e lo p m e n t  o f  l a r g e  n u m b e r s  o f  c h l o r o p h y l l - b e a r i n g  a lg a e ,  
w h ic h  f u r n i s h  f o o d  f o r  t h e  z o o p l a n k t o n  a n d  t h i s  f o o d  s u p p l y  r e s u l t s  in  
a n  in c r e a s e  i n  t h e  p o p u l a t i o n  o f  m i x e d  f i s h e s  ( F i g .  1 ) .  T h e  p h o t o ­
s y n t h e t i c  a c t i o n  o f  t h e  g r e e n  a l g a e  i n  t h i s  r e g i o n  i n c r e a s e s  t h e  d i s ­
s o lv e d  o x y g e n ,  o f t e n  t o  s u p e r s a t u r a t i o n  d u r i n g  t h e  d a y ,  w h ic h ,  h o w ­
e v e r ,  d e c r e a s e s  a t  n i g h t  b u t  s e l d o m  to  t h e  a s p h y x i a l  l e v e l  f o r  f i s h e s .

S t i l l  f a r t h e r  d o w n s t r e a m  t h e  p l a n k t o n  p o p u l a t i o n  d r o p s  s h a r p l y ,  
p r o b a b l y  o w in g  l a r g e l y  t o  t h e  u t i l i z a t i o n  o f  t h e  a v a i l a b l e  f o o d  m a t e r i a l s  
b y  th e  h e a v y  g r o w t h  o f  p l a n k t o n  i n  t h e  u p s t r e a m  r e g i o n .  T h e r e  i s  a  
te n d e n c y  f o r  a  r e d u c t i o n  i n  t h e  f o r a g e  a n d  r o u g h  f i s h e s ,  b u t  t h e  g a m e  
f ish e s  t e n d  to  i n c r e a s e .

T h e  a b o v e  s t a t e m e n t s  g iv e  a  b r i e f  d e s c r i p t i o n  o f  t h e  c o n d i t i o n s  
p r e s e n t  i n  a  s m a l l  s t r e a m  t h a t  r e c e i v e s  u n t r e a t e d  d o m e s t i c  s e w a g e .  
H o w e v e r ,  i f  t h e  w a s t e  r e c e i v e s  c o m p l e t e  o r  s e c o n d a r y  t r e a t m e n t ,  s o  t h a t  
th e  b a c t e r i a l  a c t i o n  o x id i z e s  t h e  s e w a g e  to  a v a i l a b l e  p l a n t  f o o d s  b e f o r e  
th e  e f f lu e n t e n t e r s  t h e  s t r e a m ,  t h e  e a r l y  o b n o x io u s  s t a g e  w i l l  n o t  o c c u r  
a n d  th e  s t r e a m  w i l l  b e  b e n e f i t e d  b y  t h e  f e r t i l i z i n g  e f f e c t  o f  t h e  s e w a g e  
f o r  m a n y  m i le s  o f  i t s  l e n g t h .  B e n e f i c i a l  e f f e c t s  o f  p r i m a r y  t r e a t m e n t  
a r e  s h o w n  b y  t h e  r e d u c t i o n  i n  s l u d g e  d e p o s i t s  a n d  a  s h o r t e n i n g  o f  t h e  
z o n e  o f  d e g r a d a t i o n .



80 SEWAGE WORKS JOURNAL January , 1943

Pr im a r y

/Ie c h a n ic a l

S e c o n  d a r y  
o  o  l o g i c a l )

Food C y c l e
F ig .  1.—Food Cycle in a Polluted Stream. Sewage or other putreseible organic matter 

after entrance into a flowing stream is changed by bacterial action into ammonia and nitrites 
and finally into nitrates and phosphates. These latter compounds are assimilated by the algae 
and result in an increase in growth of these plants. The algae are consumed as food by the 
larger plankton, zooplankton, which in turn are eaten by fishes. Cross hatched area shows the 
condition of the effluent as it leaves the treatment plant. The effluent from a primary plant 
contains some ammonia and nitrites, but is still subject to bacterial action after disposition 
into the receiving stream. The degradation zone, of high bacterial action, high B.O D and 
low D.O., in the stream can be eliminated by passing the sewage through a complete" or sec­
ondary treatment plant. Complete, treatment converts much of the organic matter into nitrates 
and phosphates which become immediately available for plant growth resulting in an increased 
fish population.

R e l a t io n  of S e w a g e  to F i s h  L if e

T h e  e f f e c t  o f  s e w a g e  011 f i s h  l i f e  v a r i e s  w i t h  t h e  s e a s o n  a n d  a l s o  w i t h  
t h e  t i m e  o f  d a y .  I n  s u m m e r  t h e  f i s h  a r e  a c t i v e ,  t h e i r  m e t a b o l i c  r a t e  i s  
h i g h  a n d  m o r e  o x y g e n  i s  r e q u i r e d  f o r  t h e i r  r e s p i r a t i o n  t h a n  d u r i n g  t h e  
w i n t e r ,  w h e n  t h e i r  a c t i v i t y  i s  g r e a t l y  r e d u c e d .  O n  t h e  o t h e r  h a n d , " d u r ­
i n g  t h e  w a r m  s u m m e r  p e r i o d s  t h e  b a c t e r i a l  d e c o m p o s i t i o n  i n  a  h e a v i l y  
p o l l u t e d  r e g i o n  o f  a  s t r e a m  i s  a t  i t s  m a x i m u m ,  r e s u l t i n g  in  a n  i n c r e a s e d
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b io lo g ic a l  o x y g e n  d e m a n d  a n d  a  l o w e r  d i s s o l v e d  o x y g e n  c o n c e n t r a t i o n .  
T h e  s o l u b i l i t y  o f  o x y g e n ,  m o r e o v e r ,  i s  l e s s  in  w a r m  w a t e r  t h a n  i n  c o ld  
w a te r ,  so  t h a t  l e s s  o x y g e n  i s  a b s o r b e d  f r o m  t h e  a t m o s p h e r e  a n d  h e ld  in  
s o lu t io n .  T h e  i n c r e a s e d  o x y g e n  r e q u i r e m e n t  o f  t h e  f i s h  a n d  t h e  r e ­
d u c e d  o x y g e n  c o n c e n t r a t i o n  o f  t h e  w a t e r  r e n d e r s  h o t  w e a t h e r  p a r t i c u ­
l a r l y  u n f a v o r a b l e  f o r  f i s h  l i f e  i n  a  p o l l u t e d  s t r e a m .  F i s h ,  t h e r e f o r e ,  
u s u a l ly  d ie  o f  s u f f o c a t i o n  d u r i n g  w a r m  p e r i o d s  i n  r e g i o n s  g r o s s l y  p o l ­
lu t e d  b y  p u t r e s c i b l e  o r g a n i c  m a t t e r .  I t  m u s t  n o t  b e  a s s u m e d  t h a t  s u m ­
m e r  is  t h e  o n ly  t i m e  t h a t  f i s h  s u f f e r  f r o m  lo w  o x y g e n  c o n c e n t r a t i o n ,  
b e c a u s e  t h o u s a n d s  o f  f i s h  m a y  d i e  u n d e r  ic e  b y  s u f f o c a t i o n  o w in g  to  t h e  
d e p le t io n  o f  o x y g e n  b y  d e c a y i n g  o r g a n i c  m a t t e r .  T h i s  c o n d i t i o n  m a y  
l a s t  f o r  o n ly  a  d a y  o r  tw o  b u t  t h a t  i s  s u f f ic i e n t  t i m e  to  d e s t r o y  t h e  f ish  
p o p u la t i o n  i n  a  s t r e a m .

T h e  t o x i c i t y  o f  t h e  h y d r o g e n  s u l f id e  a n d  o t h e r  c o m p o u n d s  p r o d u c e d  
b y  a n a e r o b i c  b a c t e r i a l  a c t i o n  i n  t h e  b o t t o m  s l u d g e  d e p o s i t s  m a y  b e  a n  
i m p o r t a n t  f a c t o r  i n  t h e  d e a t h  o f  f i s h e s  i n  s t r e a m s  r e c e i v i n g  u n t r e a t e d  
s e w a g e . E l l i s  ( 3 )  r e p o r t s  t h a t  1 0  p .p .m .  o f  H 2S  i n  h a r d  w a t e r  k i l l e d  
g o ld f is h  i n  9 6  h o u r s  o r  l e s s .  L o c a l  f r e s h e t s  r e s u l t i n g  f r o m  h e a v y  r a i n s  
d u r i n g  lo w  w a t e r  p e r i o d s  t e n d  t o  m i x  t h e  s l u d g e  w i t h  t h e  s u p e r n a t a n t  
w a t e r  a n d  to  c a r r y  t h e  p u t r i d  m a s s  d o w n s t r e a m .  T h e  r e s u l t i n g  r e d u c ­
t io n  i n  t h e  d i s s o l v e d  o x y g e n  a n d  t h e  e n d  p r o d u c t s  o f  a n a e r o b i c  b a c t e r i a l  
a c t i o n  d e s t r o y  t h e  f i s h  f o r  m i l e s  b e lo w .

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

T h e  d e p o s i t i o n  o f  s l u d g e  o n  t h e  b o t t o m  o f  s t r e a m s  r e n d e r s  t h a t  p o r ­
t io n  o f  t h e  s t r e a m  u n f i t  f o r  n e s t i n g  s i t e s  a n d  w i l l  s m o t h e r  a n y  e g g s  t h a t  
m a y  h a v e  b e e n  l a i d  p r i o r  t o  t h e  e n t r a n c e  o f  t h e  w a s t e .  P o l l u t e d  r e g i o n s  
m a y  a c t  a s  b a r r i e r s  to  t h e  u p s t r e a m  m i g r a t i o n  o f  f i s h  f o r  t h e  p u r p o s e  
o f  s p a w n in g .

R e l a t io n  o f  A lg a e  to F i s h  L if e

A lg a e  s e r v e  d i r e c t l y  o r  i n d i r e c t l y  a s  f o o d  f o r  a l l  f i s h e s .  T h e  g r e e n  
a lg a e  a r e  t h e  m e d i u m  b y  w h ic h  t h e  c o m p l e x  o r g a n i c  c o m p o u n d s  i n  s e w ­
a g e , f o l lo w in g  b a c t e r i a l  d e c o m p o s i t i o n ,  a r e  t r a n s f e r r e d  to  f is h . T h e  
o r g a n ic  c o m p o u n d s ,  a s  p r e v i o u s l y  s t a t e d ,  a r e  c o n v e r t e d  b y  b a c t e r i a l  
a c t io n  in t o  a v a i l a b l e  p l a n t  f o o d s .  T h e s e  m a t e r i a l s  a r e  a b s o r b e d  f r o m  
th e  w a t e r  b y  t h e  a q u a t i c  p l a n t s  a n d  b y  t h e  p r o c e s s  o f  p h o t o s y n t h e s i s ,  
a n d  o t h e r  c e l l u l a r  a c t i v i t i e s  a r e  c o n v e r t e d  i n t o  t h e  l i v i n g  p l a n t  c e ll .  
T h e  o r g a n i c  m a t e r i a l s  c o m p r i s i n g  t h e  g r e e n  a l g a e  a r e  t r a n s f e r r e d  to  t h e  
f ish  t h r o u g h  t h e  m e d i u m  o f  t h e  z o o p l a n k t o n  w h ic h  a r e  f o u n d  a s s o c i a t e d  
w i th  th e  a lg a e .  S m a l l  f i s h  f e e d  d i r e c t l y  u p o n  t h e  a l g a e  a n d  z o o p l a n k t o n  
a n d  th e  a d u l t s  o f  m a n y  s p e c i e s ,  s u c h  a s  t h e  s h a d ,  l i v e  a l m o s t  e n t i r e l y  
u p o n  th e  m i c r o s c o p i c  l i f e  i n  t h e  w a t e r .  T h e  l a r g e r  z o o p l a n k t o n  s u c h  a s  
D a p h n ia ,  C y c lo p s ,  e tc . ,  a r e  i m p o r t a n t  a r t i c l e s  o f  d i e t  f o r  l a r v a l  a n d
s m a l l  s p e c i e s  o f  f i s h ; i n  t u r n ,  t h e s e  a r e  e a t e n  b y  l a r g e r  f i s h e s  w h ic h  m a y
b e c o m e  th e  f o o d  o f  m a n  ( F i g .  1 ) .

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

A n o t h e r  i m p o r t a n t  f a c t o r  i n  t h e  r e l a t i o n  o f  a l g a e  t o  f i s h  l i f e  i s  t h e  
r e o x y g e n a t i o n  o f  t h e  s t r e a m  b y  t h e  p h o t o s y n t h e s i s  o f  a l g a e .  T h e  c o m ­
b i n e d  p h o t o s y n t h e t i c  a c t i o n  o f  a l l  t h e  a l g a e  m a y  i n c r e a s e  t h e  d i s s o l v e d  
o x y g e n  t o  s u p e r s a t u r a t i o n  d u r i n g  s u n n y  d a y s .  P u r d y  ( 4 )  h a s  s h o w n  
t h a t  O ocystis  i n c r e a s e s  a p p r e c i a b l y  t h e  a m o u n t  o f  o x y g e n  i n  a  c lo s e d  
s a m p l e  o f  w a t e r .  T h e  f a c t  m u s t  n o t  b e  o v e r l o o k e d ,  h o w e v e r ,  t h a t  t h e  
p l a n t s  t h e m s e l v e s ,  i n  a d d i t i o n  to  a l l  f o r m s  o f  a q u a t i c  l i f e ,  c o n s u m e  
o x y g e n  d u r i n g  t h e  p r o c e s s  o f  r e s p i r a t i o n ,  s o  t h e  r a p i d  r i s e  o f  o x y g e n  
d u r i n g  t h e  d a y  m a y  b e  f o l lo w e d  b y  a  d i s a s t r o u s  f a l l  i n  t h e  e a r l y  m o r n ­
i n g  h o u r s  i f  t h e  s t r e a m  i s  h e a v i l y  p o l l u t e d  b y  d e c a y i n g  o r g a n i c  m a t t e r .

P h o t o s y n t h e s i s  a l s o  r e m o v e s  f r o m  t h e  w a t e r  c a r b o n  d i o x i d e  w h i c h  i s  
p r o d u c e d  a s  a  w a s t e  p r o d u c t  b y  t h e  l i v i n g  c e l l  a n d  t h e  d e c o m p o s i t i o n  
o f  o r g a n i c  m a t t e r .  W e l l s  ( 5 )  h a s  s h o w n  t h a t  f i s h e s  a r e  v e r y  s e n s i t i v e  
to  s m a l l  c h a n g e s  i n  t h e  c a r b o n  d i o x i d e  c o n t e n t  o f  t h e  w a t e r  a n d  t e n d  to  
a v o i d  d e t r i m e n t a l  c o n c e n t r a t i o n s  o f  t h i s  g a s  b y  m o v i n g  a w a y  t o  m o r e  
f a v o r a b l e  l o c a t i o n s  w h e n  p o s s i b l e ,  a n d  t h a t  f r e s h  w a t e r  s p e c i e s  o f  f i s h  
t e n d  to  s e l e c t  r e g i o n s  w h e r e  t h e  C 0 2 c o n c e n t r a t i o n  l i e s  b e t w e e n  1  a n d  6 
cc . p e r  l i t e r .

T u r b i d i t y  m a y  o c c u r  i n  h a r d - w a t e r  p o n d s  b y  t h e  r e m o v a l  o f  t h e  C 0 2 
b y  p l a n t s  w i t h  t h e  s u b s e q u e n t  p r e c i p i t a t i o n  o f  t h e  c a r b o n a t e s  t h a t  a r e  
h e l d  i n  s o l u t i o n  b y  t h e  c a r b o n i c  a c i d  i n  t h e  w a t e r .  T h e  r e m o v a l  o f  C O , 
t e n d s  t o  k e e p  t h e  w a t e r  f r o m  b e c o m i n g  a c id ,  b u t  f i s h  w i l l  t o l e r a t e  w i t h ­
o u t  a p p a r e n t  h a r m  a  p H  a s  lo w  a s  4 .5  ( 6 ) .

S u m m a r y

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

U n t r e a t e d  o r  r a w  s e w a g e ,  w h e n  i n  s u f f i c i e n t  c o n c e n t r a t i o n ,  p r o d u c e s  
a  t o x i c  a r e a  b e lo w  t h e  s e w e r  o u t l e t .  T h e  r e g i o n  e x t e n d s  d o w n s t r e a m  
l o r  a  v a r i a b l e  d i s t a n c e ,  u n t i l  t h e  s e w a g e  i s  d e c o m p o s e d  b y  b a c t e r i a .  
F r o m  t h i s  p o i n t ,  t h e  s t r e a m  i s  b e n e f i t e d  b y  t h e  f e r t i l i z i n g  a c t i o n  o f  t h e  
d e c o m p o s i t i o n  p r o d u c t s .

W h e n  t h e  s e w a g e  h a s  r e c e i v e d  p r o p e r  s e c o n d a r y  t r e a t m e n t ,  t h e  t o x i c  
o r  d e g r a d a t i o n  z o n e  d o e s  n o t  e x i s t  a n d  t h e  e n t i r e  s t r e a m  w i l l  b e  b e n e ­
f i t e d  b i o l o g i c a l l y  b y  t h e  a v a i l a b l e  p l a n t  f o o d s  i n t r o d u c e d .
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THE OPERATOR S CORNER
Conducted by W. H. W IS E L Y , Executive Secretary "

Federation of Sewage Works Associations 
Box 18 • • Urbana, Illinois

P E R S O N N E L  P R O B L E M S

R e p l a c e m e n t  o f  p e r s o n n e l  l o s t  to  m i l i t a r y  f o r c e s  a n c l w a r  i n d u s t r y  
is  a  p r o b l e m  e x c e e d e d  i n  i m p o r t a n c e  t o  t h e  s e w a g e  w o r k s  f i e ld  o n ly  b y  
t h a t  o f  m a t e r i a l s  p r o c u r e m e n t .  Y e t ,  t h e s e  s a m e  tw o  p r o b l e m s  h o l d  a n  
i d e n t i c a l  r e l a t i o n s h i p  i n  a l l  p h a s e s  o f  c i v i l i a n  l i f e  t o - d a y  a n d  w e  m u s t  
b e  p r e p a r e d  to  a s s u m e  e v e r y  a s s o c i a t e d  r e s p o n s i b i l i t y  i n  t h e  i n t e r e s t  
o f  w i n n i n g  t h e  w a r .

M e t h o d s  o f  m e e t i n g  p e r s o n n e l  lo s s  p r o b l e m s ?  W e  s u g g e s t  t h e  f o l ­
lo w in g  a s  a  b e g i n n i n g :

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

2. B e  p r e p a r e d  to  s p e n d  m o r e  t i m e  i n  t r a i n i n g  n o n - s k i l l e d  r e p l a c e ­
m e n t s  t h a n  w a s  n e c e s s a r y  i n  p e a c e  t i m e .  C o l l e g e ,  i n d u s t r i a l  a r t  a n d  
m a n y  h i g h  s c h o o l  s t u d e n t s  c a n  b e  u s e d  i n  p a r t  o r  f u l l  t i m e  s e r v i c e s  to  
e x c e l l e n t  a d v a n t a g e  i f  c a r e f u l l y  s e l e c t e d  a n d  a d e q u a t e l y  t r a i n e d .

3. A n t i c i p a t e  p e r s o n n e l  l o s s e s  i n s o f a r  a s  p o s s i b l e  s o  a s  t o  b a v e  a  
m a x i m u m  o f  t i m e  to  s e e k  a n d  t r a i n  r e p l a c e m e n t s .  A  c lo s e  a n d  f r a n k  
c o n t a c t  w i t h  l o c a l  S e l e c t i v e  S e r v i c e  o f f ic ia ls  w i l l  u s u a l l y  b r i n g  e x t e n d e d  
d e f e r m e n t s  w h e n  t h e  n e e d  i s  r e a l .

4 . L o n g e r  s h i f t s  a n d  f e w e r  “ d a y s  o f f ”  w i l l  m a k e  a v a i l a b l e  p e r ­
s o n n e l  g o  f a r t h e r .  E v e r y o n e  m u s t  b e  w i l l i n g  to  w o r k  h a r d e r  a n d  
l o n g e r  in  t h e s e  t i m e s .

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

6 . G o  t o  a n  u n p r e c e d e n t e d  e x t e n t  i n  e l i m i n a t i n g  s a f e t y  h a z a r d s  a n d  
lo s s  o f  t i m e  f r o m  a c c i d e n t s .  T i m e  l o s t  b y  s i c k n e s s  a n d  a c c i d e n t  i s  
c o m p l e t e l y  w a s t e d .

7 . B e  s u r e  t h a t  e x i s t i n g  o p e r a t i o n  s t a f f s  a r e  b e i n g  u t i l i z e d  t o  f u l l e s t  
a d v a n t a g e .  E v e r y  e m p l o y e e  s h o u l d  b e  u s e d  i n  d u t i e s  f o r  w h ic h  h e  i s  
b e s t  f i t t e d .

* Also Engineer-Manager, Urbana and Champaign Sanitary District.
84
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R e a l i z in g  t h a t  s e w e r a g e  s e r v i c e s  w o u ld  b e  m o s t  g r e a t l y  a f f e c t e d  b y  
lo s s  o f  t e c h n i c a l l y  t r a i n e d  k e y  p e r s o n n e l  s u c h  a s  p l a n t  s u p e r i n t e n d e n t s ,  
c h e m is ts ,  e n g i n e e r i n g  e m p l o y e e s ,  e tc . ,  t h e  F e d e r a t i o n ’s  B o a r d  o f  C o n ­
t r o l  r e s o lv e d  o n  O c to b e r  2 4  t h a t  a  r e c o m m e n d a t i o n  b e  m a d e  to  S e l e c t iv e  
S e rv ic e  a u t h o r i t i e s  f o r  t h e  i s s u a n c e  o f  a  s u i t a b l e  d i r e c t i v e  t o  lo c a l  
b o a r d s ,  r e q u e s t i n g  t h e  m o s t  c a r e f u l  c o n s i d e r a t i o n  o f  c a s e s  in v o lv in g -  
s u c h  m e n . A l t h o u g h  v e r y  f e w  s u c h  i n s t a n c e s  h a v e  c a u s e d  s e r i o u s  d i f ­
f ic u lty  u p  to  t h i s  t i m e ,  i t  i s  a n t i c i p a t e d  t h a t  1 9 4 3  w i l l  b r i n g  m a n y  p r o b ­
le m s  o f  t h i s  k in d .

A s  th e  w a r  p r o g r e s s e s ,  w e  m u s t  b e  r e c o n c i l e d  to  m e e t i n g  d a y  b y  d a y  
r e a d j u s t m e n t s  a s  t h e y  b e c o m e  n e c e s s a r y .  T h e  w r i t e r  h a s  n o t  b e e n  
w i th o u t  c o n c e r n  h i m s e l f ,  h a v i n g  l o s t  o n e  o f  t h r e e  r e g u l a r  s h i f t  o p e r a t o r s  
to  th e  A r m y ,  a  c h e m i s t  t o  a n  o r d n a n c e  p l a n t ,  a n  e x p e r i e n c e d  a n d  f a i t h ­
f u l  f o r e m a n  f o r  f o u r  m o n t h s  b e c a u s e  o f  a n  u n a v o i d a b l e  a c c i d e n t ,  h a v in g -  
h a d  to  t r a i n  t h r e e  office  a s s i s t a n t s  i n  t h e  p a s t  y e a r  a n d  b e i n g  l o c a t e d  
in  a  c o m m u n i ty  p r a c t i c a l l y  d e v o i d  o f  c o m m o n  l a b o r — a l l  w h i le  g i v i n g  
th e  m o s t  s e r i o u s  c o n s i d e r a t i o n  t o  h i s  o w n  p r o p e r  p l a c e  i n  t h e  w a r  e f f o r t .

P e r s o n n e l  p r o b l e m s  t o - d a y  l e a v e  l i t t l e  t i m e  f o r  p e r s o n a l  p r o b l e m s !

MORE ABOUT SELECTIVE SERVICE

I n  r e s p o n s e  to  t h e  r e s o l u t i o n  c o n c e rn in g -  S e l e c t i v e  S e r v i c e ,  a d o p t e d  
b y  th e  F e d e r a t i o n ’s  1 9 4 3  B o a r d  o f  C o n t r o l  o n  O c to b e r  2 4 , 1 9 4 2 , a n d  
t r a n s m i t t e d  to  C h a i r m a n  P a u l  V . M c N u t t  ( s e e  m i n u t e s  a s  p u b l i s h e d  in  
th e  N o v e m b e r  1 9 4 2 , i s s u e  o f  T h is J o u rn a l ) ,  t h e  f o l l o w i n g  c o m m u n ic a ­
t io n  h a s  b e e n  r e c e i v e d  b y  t h e  S e c r e t a r y  :

Office for Emergency Management 
W a r M a n p o w e r  C o m m i s s i o n 

Washington, D. C.

Chairman 
P a u l  V. M cN u t t 

Federal Security Administrator
November 18, 1942

W. H. Wisely, Secretary
Federation of Sewage Works Associations
Box 18
Urbana, Illinois 

Dear Mr. Wisely :

Mr. McNutt has asked me to reply to your letter of November 6 , together with the 
resolution of the Federation of Sewage Works Associations.

As you undoubtedly know, “ sewage systems ” have have been included in the L ist 
of Essential A ctivities  of the W ar Manpower Commission. The item was listed under 
Health and W elfare Services in the List of Essential Activities issued in July. The 
occupational bulletin for H ealth and W elfare  Services has not been released to the local 
boards of the Selective Sendee System and it is now planned to include the item “ sewage 
systems ” under Governmental Services O ther Than Federal. This occupational bulletin 
is not yet complete hut it is probable that it will be ready for release to the local boards
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of the Selective Service System by December 1, at which time you would be able to obtain 
a copy or the information you desire from your local board.

Very sincerely yours,
( S ig n e d )  J o h n  J .  C o r s o n , C hief, 

Industria l and A gricu ltu ra l E m p lo ym en t

A  n e w s  r e l e a s e  o f  t h e  W a r  M a n p o w e r  C o m m i s s i o n  d a t e d  D e c e m b e r
1 3 ,1 9 4 2 ,  i n d i c a t e s  t h a t  t h e  d i r e c t i v e  r e f e r r e d  t o  b y  M r .  C o r s o n  h a s  b e e n  
d i s t r i b u t e d  t o  l o c a l  S e l e c t i v e  S e r v i c e  B o a r d s .  T h e  s a m e  n e w s  r e l e a s e  
s t a t e s ,  “ A t  p r e s e n t ,  d e f e r m e n t  a s  a n  e s s e n t i a l  w o r k e r  i s  g r a n t e d  o n ly  
i f  i t  i s  s h o w n  a f f i r m a t i v e l y  t h a t  a  t r a i n i n g  p e r i o d  o f  a t  l e a s t  s i x  m o n t h s  
i s  n e c e s s a r y  b e f o r e  a n  u n t r a i n e d  w o r k e r  c a n  a t t a i n  r e a s o n a b l e  p r o ­
f i c ie n c y  i n  t h e  j o b ,  t h a t  t h e  j o b  i s  e s s e n t i a l  i n  t h e  i n d u s t r y ,  a n d  t h a t  t h e  
w o r k e r  i s  c u r r e n t l y  i r r e p l a c e a b l e . ”

I t  w o u ld  a p p e a r  t h a t  lo c a l  B o a r d s  a r e  n o w  a u t h o r i z e d  to  g r a n t  d e f e r ­
m e n t s  t o  c r i t i c a l  s e w a g e  w o r k s  e m p l o y e e s  w h e r e  i t  c a n  b e  p r o v e n  t h a t  
a  r e a l  p r o b l e m  w i l l  b e  c r e a t e d  b y  t h e  l o s s  o f  s u c h  p e r s o n n e l .

THE GADGET DEPARTM ENT

T h e  d e v ic e s  p r e s e n t e d  h e r e  a r e  t h e  w i n n e r s  i n  t h e  G a d g e t  C o m p e t i ­
t i o n  s p o n s o r e d  b y  t h e  C e n t r a l  S t a t e s  S e w a g e  W o r k s  A s s o c i a t i o n  i n  t h e  
m e e t i n g  h e ld  a t  M i n n e a p o l i s  o n  J u n e  1 8 - 1 9 ,  1 9 4 2 .

F ir s t  P r iz e  

A B.O.D. Calculator

B y  P a u l  L .  B r u n n e r

Chief Operating Chemist, F t. Wayne, Indiana, Sewage Treatment P lant

C onstruction .-— T h e  t a b l e s  a r e  t y p e w r i t t e n  w i t h  f i g u r e s  s p a c e d  a t  
o n e - q u a r t e r  in c h .  I t  s h o u l d  b e  n o t e d  t h a t  t h e  c o lu m n s  i n d i c a t e d  b y  a r ­
r o w s  i n  F i g .  1 h a v e  a  r e d  b a c k g r o u n d  w h ic h  w a s  p r o d u c e d  b y  u s e  o f  a  
r e d  i n d e l i b l e  p e n c i l  b e f o r e  l a c q u e r i n g .  T h e  b l a c k  “ L ”  s h a p e d  s p a c e  in  
t h e  l o w e r  l e f t  c o r n e r  i s  b a r e  m a s o n i t e .

C u t  o n e - q u a r t e r  i n c h  o i l - t e m p e r e d  m a s o n i t e  a s  s h o w n  i n  F i g .  2 , 
a n d  g lu e  t o  o n e - e i g h t h  i n c h  m a t e r i a l  s o  t h a t  s l i d e  “ B ”  s l i p s  f r e e l y .  
T h e n  g lu e  o n  t a b l e s  w i t h  r u b b e r i z e d  g l u e  a n d  a p p l y  a t  l e a s t  f o u r  c o a t s  
o f  c l e a r  l a c q u e r  o r  v a r n i s h .

O peration .— S l i p  s l i d e  " B ”  s o  t h a t  b l a c k  s q u a r e  i s  o p p o s i t e  t h e  
p r o p e r  a v a i l a b l e  o r  5 - d a y  b l a n k  D .O . o n  t h e  r i g h t  c o l u m n  o f  s c a l e  “ A ” ; 
t h e n ,  b y  n o t i n g  t h e  r e s i d u a l  D .O . o b t a i n e d  b y  t i t r a t i o n  o n  s c a l e  o f  s l i d e  
“ B ”  a n d  g o i n g  h o r i z o n t a l l y  t o  t h e  r i g h t  a c r o s s  t a b l e  “ C , ”  r e a d  p .p .m .  
B .O .D .  u n d e r  t h e  p r o p e r  p e r  c e n t  o f  s a m p l e  c o lu m n .  D . O . ’s  f r o m  0 .0  
to  3 .4  a r e  r e a d  o n  w h i t e  b a c k g r o u n d  a n d  D .O . ’s  o f  3 .5  t o  8 .9  o n  r e d  b a c k ­
g r o u n d  o f  t a b l e  “ C . ”
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7*7 1-3 4.8 1019 552 505 272 249 132 120 62 51-3 28.0 22.0 12.0 13.4 3 .4 10.3 > 9

: . V - * /.c 1 .4 5 .9 1005 539 499 265 245 129 119 60 50.6 27-3 2.1.7 11.7 1>.2 S .2 10.1 5 .5
7*2 1 .5 5 .0 992 525 492 259 242 125 117 59 50.0 26.6 21 .4 11.4 15 .0 3 .0 10.0 5-3

'.2 -4 .4 7.4 1 .6 5-1 979 512 485 252 239 122 115 57 +9.3 26.0 21.2 11.2 14.3 7.3 9.9 5 .?
2- 4.4 7.3 i«7 5 -s 965 499 479 245 235 119 114 55 98.6 25.3 20.8 10.3 14.6 l . o 9.7- ? . l

2.2 -4.3 7.2 1 .8 5-3 952 425 472 239 232 115 112 54 4 8 .0 24.6 20.6 10.6 14.4 7 .4 9-& 4.9 '
2 .1-4.3 7. i 1 .9 5-9 939 472 465 232 229 112 110 52 47-3 24 .0 20.3 IO.3 14.2 7.2 9-5 4 .3
'.1 -4 .2 2 .0 925 459 459 225 225 109 109 50 16.6 23-3 20 .0 10,0 14.0 7 .0 9 .3 4 .7

2.1 5-6 912 445 452 219 222 105 10? 49 46.0 22.6 19.7 9 .7 13.8 6 .3 9 .2 4-5
2.2 5-7 399 432 445 212 219 102 105 47 45.3 22.0 19.4 9 .4 13 .6 6.6 9-1 4 .4
2.3 5-8 « 5 419 439 205 215 99 104 45 41.6 21.3 19.2 9.2 13.4 6 .4 3 .9 4 .3
2 .4 5-9 872 405 432 199 212 95 102 44 4 4 .0 20.6 18.8 8 .3 13.2 6 .2 8 .3 4.1

S c 2 .5 6 .0 359 392 425 192 209 92 lOO 42 43.3 20.0 18.6 3.6 13 .0 6.0 3.7 4 .0
r*. 0

h 2.6 6 .1 345 379 419 185 205 89 99 40 42.6 19-3 12-3 2.3 12.3 9-5 S. 5 3.9
6  © 2.7 6.2 332 365 412 179 202 85 97 39 4 2 .0 18.6 18.0 3 .0 12.6 3.6 8 .4 3-7
r* 0, © <s 2 .8 6-3 813 352 4C5 172 199 82 95 37 41.3 18.0 17.7 7.7 12,4 5*4- 8 ,3 3.6

2 .9 6 a . 805 339 399 165 195 79 94 35 40.6 17.3 17.4 .7*4 12.2 5-2 8.1 3*5
'd G © & 3.0 6 .5 792 325 159 192 75 92 34 1 0 .0 16.6 1 7-2 7.2 12.0 5 .0 8 .0 3.3
© 2 irv 3-1 0.6 779 312 385 152 129 72 90 32 39-3 16 .0 16 .8 6.3 11.3 4 .8 7-9 3-2

P. u0 3-2 6.7 7 299 379 145 125 69 89 30 38.6 15-3 16.6 6.6 11. • 4 .6 7 .7 '3 .1
3» ¡2- 0 3-? 6 .« 752 285 372 139 122 65 87 29 38.0 14.6 16.3 6.3 11.4 4 .4 7 .6  12.9

« s A<2 3.4 0 .5 739 272 365 132 179 62 85 27 37-3 1 1 .0 16 .0 6.0 11.2 n ,2 7*5 2.3

S! 2 7.0 725 259 359 125 175 59 84 25 36.6 13-3 15.7 5.7 11.0 4.0 7.3 2-7
«O, ■< •< 7.1 712 245 352 119 172 55 82 24 36.O 12.6 15.4 5** 10.3 3.4 7 .2 2*5 j

7-2 699 232 345 112 169 52 SO 22 35-3 12.0 15.2 5.2 10.6 3.6 7-1 2.4
7-3 ,685 © 9 339 105 165 49 79 20 34.6 11.3 14.8 4 .3 10.4 3 .4 6 .5 2.3
7-9 672 - - 99 162 77 19 3 1.0 10.6 14.6 4 .6 10.2 3*2 6 .2 2 .1

i 7-5 659 192 <75 169 42 75 17 33-3 10.0 14.3 4 .3 10.0 3 .0 6.7 2 .0
7 .6 179 319 85 155 39 74 15 32.6 9-3 14.0 4 .0 9 .8 2 .8 6 .5 1*9

fit 7 .7 ■ 312 - 152 7 72 14 32.0 8 .6 13-7 3-7 9 .6 2 .6 6 .4 1*7
*? 7 .« 619 152 305 72 149 ?2 70 12 31.3 S.O 13.4 3.* 9 .4 2 .4 6 .3 1 .6
2 7.9 605 139 299 65 145 29 69 10 30.6 7-3 13 .2 3.2 9.2 2 .2 6 .1 1 .5

*.Q 592 125 292 59 142 25 67 9 30.0 6 .6 12.3 2 .8 9 .0 2 .0 6.0 1 .3
« a 579 112 285 52 139 22 65 7 29.3 6 .0 12.6 2 .6 8 .3 1.3 5-9 1.2

1 « .a 565 99 279 45 135 19 64 5 2 8 .6 5-3 12.3 2 .3 8.6 1 .6 5 .7 1.1
a M 552 85 272 ?? 132 15 62 4 2 8 .0 1 .6 12.0 2 .0 8 .4 1 .4 5.6 0.9
8 s.H ■ 539 72 265 32 129 12 60 2 27-3 4 .0 1 1 .7 -1 .7 8 .2 1 .2 5-5 0 .8

525 99 259 25 325 9 59 - 2 6 .6 3-3 1 1 .4 1.4 8 .0 1 .0 5*3 0.7
1 .6 • 512 45 252 19 122 5 57 . 26.0 2 .6 11.2 1.2 7.8 0 .8 5.2 0 .5
«.7 499 32 245 U U 9 2 55 - 2 5 .3 2 .0 10.3 0 .3 7-6 o ,6 5 .1 0 .*

L
6 .8 985 19 up 5 115 - 54 - 24.6 1-3 10.6 0.6 7*4 0 .4 4 :9 0.3

: f 472 5 232 112 - - 24 .0 m 10.3 0 .3 7-2 0,2 k.e 0 .1

I ^ H I  4 t t: . t -It I t
-̂ IG- !•—B.O.D. calculator developed by Paul L. Brunner, Fort Wayne, Indiana.

T a k e  a n  e x a m p le  a s  f o l lo w s  : R a w  s e w a g e  s a m p l e  o f  1 .5  p e r  c e n t  d i l u ­
tio n , 5 - d a y  b l a n k  =  9 .0 , 5 - d a y  D .O . t i t r a t i o n  =  3 .0 . S in c e  3 .0  i s  o n  t h e  
w h ite  s c a le  o f  “ B , ”  w e  w o u ld  r e a d  o n  w h i t e  c o lu m n  u n d e r  1 .5  p e r  c e n t  
o f  s a m p le ,  w h ic h  i s  t h e  t h i r d  c o lu m n  o f  t a b l e  “ C , ”  a n d  f in d  a  B .O .D . o f  
<>92. I f  f in a l  t i t r a t i o n  o f  a b o v e  h a d  b e e n  4 .0 , w e  w o u ld  r e a d  i n  t h e  
f o u r t h  c o lu m n  o f  t a b l e  “ C ”  w h ic h  i s  r e d  i n  b a c k g r o u n d  a n d  f in d  o u r  
B .O .D . to  b e  3 25 .
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F ig . 2.—Dimensions of B.O.D. calculator. Paul L . Brunner, F o rt Wayne, Indiana.

I n  t h e  o p e r a t i o n  o f  t h i s  c a l c u l a t o r ,  i t  i s  t o  b e  n o t e d  t h a t  t h e  0 .7 5 , 1 .5 , 
3 .0 , a n d  6.0  p e r  c e n t  o f  s a m p l e  c a l c u l a t i o n s  011 t h e  l e f t  o f  t a b l e  “ C ”  a r e  
b a s e d  o n  s a m p l e s  d e v o i d  o f  o x y g e n ;  w h i l e  t h e  r i g h t  s i d e  o f  t h e  t a b l e  
“ C , ”  n a m e l y ,  t h e  1 5 , 3 5 , 5 0 , a n d  7 5  p e r  c e n t  c o l u m n s  a r e  c a l c u l a t e d  f o r  
s a m p l e s  c o n t a i n i n g  o x y g e n .

T h e  l e f t  c o lu m n  o f  f i g u r e s  o f  s c a l e  “ A ”  l i s t s  t h e  p e r m i s s i b l e  D .O . 
f o r  a  4 0  to  7 0  p e r  c e n t  d e p l e t i o n  o f  t h e  i n i t i a l  o x y g e n  c o n t e n t  f o r  m o s t  
r e l i a b l e  r e s u l t s  a s  r e q u e s t e d  b y  S t a n d a r d  M e t h o d s .  T h u s ,  i f  8 .0  p .p .m .  
D .O . w e r e  a v a i l a b l e ,  t h e  f i n a l  D .O . t i t r a t i o n  s h o u l d  b e  b e t w e e n  2 .4  t o  4 .8 .

A  1 2 - in .  b y  1 6 - in .  p h o t o s t a t  o f  t h e  o r i g i n a l  o f  F i g .  1 w i l l  b e  s e n t  to  
a n y o n e  u p o n  r e q u e s t  f o r  a  n o m i n a l  c h a r g e  t o  c o v e r  c o s t  o f  p h o t o s t a t i n g .

T h e  u s e  o f  t h i s  c a l c u l a t o r  a t  t h e  F t .  W a y n e  P l a n t  h a s  s a v e d  c o n s i d ­
e r a b l e  t i m e  a n d  t r o u b l e  m a k i n g  c a l c u l a t i o n s  a n d  i s  r e c o m m e n d e d  t o  
t h o s e  w h o  n e e d  t o  s a v e  t i m e  a n d  s t i l l  m a i n t a i n  10 0  p e r  c e n t  a c c u r a c v .
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S e c o n d  P r iz e  

A Sludge-Level Measuring and Sampling Device

B y  M a t t  K i r n

Manager, Waukegan (Illinois) Sewage Treatment Plant

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

P la c e  th e  b o t t l e  i n  t h e  c y l i n d e r  a n d  c lo s e  t h e  b o t t o m ; t h e n  p u s h  th e  
ro d  o n  w h ic h  t h e  s t o p p e r  i s  s e c u r e d  d o w n  i n t o  t h e  p o s i t i o n  s h o w n  i n  t h e  
d r a w in g .  T h e  g a d g e t  i s  n o w  lo w e r e d  g e n t l y  i n t o  t h e  t a n k .  W h e n  t h e

Pig. 3. Sludge level measuring and sampling device. Matt Kirn, Waukegan, Illinois.
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d e p t h  o f  t h e  s l u d g e  l e v e l  a t  l a s t  c h e c k i n g  i s  r e a c h e d  g i v e  t h e  c h a i n  a  
s h o r t  j e r k .  T h i s  w i l l  p u l l  t h e  s t o p p e r  o u t  o f  t h e  b o t t l e  p e r m i t t i n g  t h e  
s l u d g e  t o  e n t e r .  W a i t  i n  t h a t  p o s i t i o n  u n t i l  a i r  b u b b l e s  c o m e  t o  t h e  
s u r f a c e .  P u l l  o u t  t h e  g a d g e t  a n d  i f  s l u d g e  i s  f o u n d ,  r i n s e  t h e  b o t t l e  
a n d  r e p e a t  t h e  s a m e  o p e r a t i o n  r a i s i n g  t h e  g a d g e t  t o  6 t o  1 2  i n .  h i g h e r  
e a c h  t i m e  u n t i l  y o u  r e a c h  w a t e r .  T h i s  w i l l  g iv e  y o u  t h e  s l u d g e  l e v e l .

T h e  c h a i n  o n  t h e  g a d g e t  i s  g r a d u a t e d  i n  f e e t .  T h e  f i r s t  g r a d u a t i o n  
f r o m  t h e  t o p  o f  t h e  b o t t l e  i s  1 0  f t . ,  t h e n  g r a d u a t i o n s  a r e  a t  1 5 , 2 0 , 2 5 , 
3 0  a n d  3 5  f e e t .  I n  b e t w e e n  e a c h  g r a d u a t i o n  a r e  % - in .  s p r i n g  w a s h e r s  
p l a c e d  o n e  f o o t  a p a r t .  T h e  s p r i n g  w a s h e r s  a r e  n o t  s h o w n  i n  t h e  
d r a w i n g .

W e  f in d  t h a t  i t  i s  v e r y  h a n d y  to  h a v e  a  c h a i n  l o n g  e n o u g h  to  r e a c h  
t h e  b o t t o m  o f  o u r  t a n k s  e n a b l i n g  u s  t o  c h e c k  t h e  p H  o f  t h e  s l u d g e  in  
t h e  d i f f e r e n t  le v e l s .

T h i r d  P r i z e  

A  S l u d g e  P u m p  P i s t o n  C l e a n e r

B y  M i n n e a p o l i s - S t . P a u l  S a n it a r y  D i s t r i c t

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

E ig . 4.— Sludge pump piston cleaner. Minneapolis-St. Paul Sanitary District.

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

T h e  c l e a n e r  i s  p l a c e d  f i r m l y  a g a i n s t  t h e  s u r f a c e  o f  t h e  p i s t o n  w h i l e  
t h e  p u m p  i s  i n  o p e r a t i o n  a n d  w h e n  t h e  p i s t o n  i s  o n  t h e  d o w n  s t r o k e ,
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20, 25 B y  F .  E .  J o h n s o n

Dsllets Superintendent, Elgin, Illinois, Sanitary District
in the

R e h a b i l i t a t i o n  o f  t h e  t r i c k l i n g  f i l t e r  b e d s  a t  t h e  S a n i t a r y  D i s t r i c t  o f  
i read E lg i n  s e w a g e  t r e a t m e n t  p l a n t  a s  a c c o m p l i s h e d  d u r i n g  J u l y ,  1 9 4 1 - M a r c h ,
idgeia 1942 , w a s  n e c e s s i t a t e d  b y  d i s i n t e g r a t i o n  o f  t h e  f i l t e r  m e d i a .  T h o u g h

q u ic k  t e m p e r a t u r e  c h a n g e s  o f  f r e e z i n g  a n d  t h a w i n g  d u r i n g  t h e  w i n t e r  
m o n th s  w e r e  n o t i c e d  to  h a v e  s e r i o u s  e f f e c t  a n d  w e r e  r e s p o n s i b l e  f o r  t h e  
d i s i n t e g r a t i o n  o f  t h e  s t o n e ,  t h e r e  i s  n o  d o u b t  t h a t  t h e  f i l t e r  m e d i a  a s  
u s e d  in  t h e  o r i g i n a l  c o n s t r u c t i o n  w a s  o f  a n  i n f e r i o r  q u a l i t y  f o r  f i l t e r  
p u r p o s e s .  R e c e n t  c o m p a r i s o n  w i t h  t h e  s t o n e  i n  t h e  f i l t e r s  a t  D e c a t u r ,  
U r b a n a  a n d  A u r o r a  i n d i c a t e  t h a t  t h e  E l g i n  s t o n e  s t o o d  u p  p o o r l y .  
S to n e  o b t a i n e d  a t  t h e  s a m e  q u a r r y  a n d  u s e d  a t  o t h e r  p l a n t s  i n  t h i s  
v i c i n i t y  h a s  l i k e w i s e  f a i l e d ,  

piste T h e  f i l t e r  b e d s  a r e  c o m p o s e d  o f  tw o  u n i t s ,  e a c h  2 5 8  f t .  lo n g ,  1 2 9  f t .
a putty w id e  a n d  8 f t .  d e e p .  T h u s  t h e  a r e a  o f  t h e  f i l t e r s  i s  1 .5  a c r e s  a n d  t h e y
id fa  c o n ta i n  1 9 ,7 2 0  c u . y d .  o f  a g g r e g a t e .  T h e  f i l t e r  u n d e r d r a i n s  a r e  p r e -

c a s t  r e i n f o r c e d  c o n c r e t e  b r i c k ,  l a i d  o n  e n d  a c r o s s  c o n c r e t e  c h a n n e l s  in  
th e  f i l t e r  f lo o r .  T h e  d i s t r i b u t i o n  s y s t e m  c o m p r i s e s  t w i n  d o s i n g  t a n k s  
w i th  f ix e d  s p r a y  n o z z le s .  L a t e r a l s  a r e  o f  c a s t - i r o n  p i p e  w i t h  U n i v e r s a l  
j o i n t s  a n d  w e r e  p l a c e d  13  in .  b e lo w  t h e  s u r f a c e  o f  t h e  b e d s .  T h i s  l a t e r  
p r o v e d  g o o d  d e s i g n  a s  i t  f a c i l i t a t e d  t h e  r e m o v a l  o f  t h e  p i p e  a n d  m a d e  
a c c e s s  to  t h e  b e d s  c o n v e n i e n t  f o r  t h e  s c r e e n i n g  o f  s t o n e .

S p e c i f i c a t io n s  f o r  t h e  o r i g i n a l  f i l t e r  s t o n e  r e q u i r e d  t h a t  t h e  s t o n e  
b e  “ h a r d  l i m e s t o n e  r o c k ,  f r e e  f r o m  s e a m s  a n d  p o r o u s  s p o t s . ”  T h e  
b o t to m  l a y e r  o f  s t o n e  (6  in .  d e p t h )  w a s  214  to  4 %  in .  s t o n e ,  a n d  t h e  r e ­
m a i n d e r  o f  t h e  s t o n e  w a s  s p e c i f i e d  t o  b e  r e t a i n e d  o n  a  s c r e e n  h a v i n g  
c i r c u l a r  h o le s  1  in .  i n  d i a m e t e r  a n d  to  p a s s  t h r o u g h  a  s c r e e n  h a v i n g  
c i r c u l a r  h o le s  2 in .  i n  d i a m e t e r .

T h e  s to n e  w a s  f u r n i s h e d  b y  a  q u a r r y  l o c a t e d  n e a r  E l m h u r a t ,  I l l i n o i s ,  
a n d  w o u ld  b e  c l a s s e d  a s  d o l o m i t i c  l i m e s t o n e .  A n a l y s i s  o f  t h e  s t o n e  
in d i c a te d  t h a t  i t  c o n t a i n e d  c o n s i d e r a b l e  s i l i c a ,  47  p e r  c e n t  o f  c a lc iu m  
c a r b o n a t e  a n d  4 0  p e r  c e n t  o f  m a g n e s i a .  N o  f r e e z i n g  a n d  t h a w i n g  o r  
s o d iu m  s u l f a t e  t e s t s  w e r e  m a d e  o n  t h e  s t o n e  a t  t h e  t i m e  i t  w a s  p la c e d .

T h e  f i l t e r  b e d s  w e r e  p l a c e d  i n  o p e r a t i o n  i n  1 9 2 7  a n d  t h e  f i r s t  i n d i c a ­
t io n s  o f  s h a l i n g  o f  t h e  s u r f a c e  s t o n e  w a s  n o t i c e d  a s  e a r l y  a s  1 9 3 0 .
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,ftie M a n y  o f  t h e  i n d i v i d u a l  p i e c e s  o f  s t o n e  t h a t  f a i l e d ,  “ e x p l o d e d ”  i n t o
jsfoii m a n y  s m a l l  f r a g m e n t s  a l t h o u g h  a  m a j o r i t y  o f  t h e  s t o n e  s p l i t  i n t o  s l ic e s

o r  s la b - l ik e  p ie c e s .  D i s i n t e g r a t i o n  p r o g r e s s e d  d u r i n g  e a c h  w i n t e r  s e a -  
rhiie s o n  a n d  b y  1 9 4 0  t h e  s t o n e  o n  p r a c t i c a l l y  t h e  e n t i r e  s u r f a c e  a r e a  o f  t h e
oke, f i l t e r s  h a d  b a d l y  s h a l e d  a n d  s p a l l e d  ( F i g .  1 ) .
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T h i s  c o n d i t i o n  c a u s e d  c o n s i d e r a b l e  p o o l i n g  o f  t h e  b e d s  f r o m  D e ­
c e m b e r  t h r o u g h  A p r i l ,  1 9 4 0  a n d  1 9 4 1 . M u c h  t i m e  w a s  s p e n t  i n  a t ­
t e m p t i n g  to  k e e p  t h e  b e d s  o p e n  b y  s p a d i n g  d u r i n g  t h e s e  m o n t h s  b u t  d u e  
t o  t h e  a m o u n t  o f  f in e  s h a l e d  a n d  s p a l l e d  m a t e r i a l ,  a e r a t i o n  o f  b e d s  w a s  
b lo c k e d  o f f  c r e a t i n g  a n a e r o b i c  a r e a s  t h r o u g h o u t  t h e  b e d s  a n d  t h e  s p a d ­
i n g  p r o v e d  o f  l i t t l e  a v a i l .  T h i s  c o n d i t i o n  a l s o  r e f l e c t s  t h e  g e n e r a l l y  
lo w  B .O .D .  r e m o v a l  e f f ic ie n c y  o f  t h e  f i l t e r s  d u r i n g  t h e  p a s t  s e v e r a l  y e a r s  
a n d  e s p e c i a l l y  t h e  lo w  r e s u l t s  a s  o b t a i n e d  d u r i n g  t h e  y e a r  p r i o r  t o  t h e  
s t a r t  o f  r e h a b i l i t a t i o n  w o r k .

F ig. 1.— Condition o f filter stone before rem oval and regrading.

S t e p s  t o  f o r m u l a t e  a  p l a n  a s  t o  t h e  b e s t  m e t h o d  a n d  e x t e n t  o f  r e p a i r  
t h a t  w o u l d  b e  n e c e s s a r y  w e r e  t a k e n  i n  F e b r u a r y ,  1 9 4 1 . A  t e s t  p i t  w a s  
d u g  i n  t h e  w e s t  u n i t  e x t e n d i n g  f r o m  t h e  t o p  o f  t h e  f i l t e r  t o  t h e  u n d e r -  
d r a i n s  a n d  l o o s e l y  s h e e t e d  s o  a s  t o  e x p o s e  a s  m u c h  s t o n e  a s  p o s s i b l e .  
S a m p l e s  o f  s t o n e  w e r e  s e l e c t e d  a t  v a r i o u s  d e p t h s  a n d  s u b j e c t e d  t o  t h e  
s t a n d a r d  s o d i u m  s u l f a t e  t e s t .  A v e r a g e  r e s u l t s  o f  t h r e e  t e s t s  i n d i c a t e d  
t h a t  t h e  s t o n e  w a s  u n s o u n d ,  i n  g e n e r a l ,  f a i l i n g  a f t e r  s i x  c y c l e s  o f  
t h e  t w e n t y  r e q u i r e d  b y  t h e  t e s t  p r o c e d u r e .  I n s p e c t i o n  o f  t h e  s t o n e  
t h r o u g h o u t  t h e  e n t i r e  d e p t h  i n d i c a t e d  t h a t  e x t e n s i v e  r e p a i r s  w o u l d  b e  
r e q u i r e d .  D u e  to  s m a l l  p i e c e s  o f  s t o n e  a n d  s h a l e  f o l l o w i n g  d o w n  a s  
t h e  p i t  w a s  b e i n g  d u g  b y  h a n d ,  i t  w a s  d i f f ic u l t  t o  d e t e r m i n e  i n  a d v a n c e  
e x a c t l y  h o w  d e e p l y  i n t o  t h e  b e d  t h e  s t o n e  h a d  d i s i n t e g r a t e d  o r  b e e n  
f o u l e d  b y  d i s i n t e g r a t e d  s t o n e  f r o m  u p p e r  l a y e r s .  S p e c i f i c a t i o n s  w e r e  
t h e r e f o r e  s e t  u p  s o  t h a t  t h e  a m o u n t  o f  w o r k  r e q u i r e d  t o  a c c o m p l i s h  
c o m p l e t e  r e h a b i l i t a t i o n  c o u l d  b e  d e t e r m i n e d  d u r i n g  t h e  p r o g r e s s  o f  
w o r k  w h e n  a  c r o s s  s e c t i o n  o f  t h e  b e d s  c o u l d  b e  o b s e r v e d .

W o r k  o n  t h e  b e d s  w a s  s t a r t e d  o n  J u l y  1 , 1 9 4 1 . A s  t h e  s t o n e  w a s  
b e i n g  m o v e d  i t  w a s  d e f i n i t e l y  e s t a b l i s h e d  t h a t  t h e  d i s i n t e g r a t i o n  h a d  
t a k e n  p l a c e  i n  t h e  t o p  1 2  t o  1 4  in .  o f  t h e  f i l t e r s .  I t  w a s  a l s o  a s c e r t a i n e d  
t h a t  t h e  b e d s  w e r e  f o u l e d  a n d  c l o g g e d  t h r o u g h o u t  t h e i r  e n t i r e  d e p t h .  
T h i s  w a s  d u e  t o  c o m p a c t i o n  a n d  c e m e n t a t i o n  o f  s m a l l  p a r t i c l e s  o f  s h a l e  
a n d  s p a l l e d  m a t e r i a l  w h ic h  h a d  w a s h e d  d o w n  f r o m  t h e  t o p  p o r t i o n  o f
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th e  b e d s .  T h e  s t o n e  a t  t h e  l o w e r  d e p t h s  w a s  o b s e r v e d  t o  b e  i n  g o o d  
c o n d i t io n .

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

S c r e e n  t e s t s  o n  s a m p l e s  o f  s t o n e  i n d i c a t e d  t h a t  s c r e e n i n g  to  IV2 in .  
m in im u m  s iz e ,  r e m o v e d  a l l  o b j e c t i o n a b l e  m a t e r i a l  a n d  p r o d u c e d  a  m e d i a  
w h ic h  f o r  s i z e  w o u ld  b e  v e r y  s a t i s f a c t o r y  f o r  u s e  i n  t h e  l o w e r  p o r t i o n  
o f  th e  b e d s .  I t  w a s  e s t i m a t e d  t h a t  a  s a v i n g  i n  c o s t  o f  $ 3 6 ,2 0 0  w o u ld  
r e s u l t  b y  t h e  r e - u s e  o f  s c r e e n e d  s t o n e .

S u f f ic ie n t  s t o n e  w a s  f i r s t  r e m o v e d  a n d  s t o c k - p i l e d  t o  a l l o w  f o r  t h e  
i n i t i a l  s e t u p  o f  a  s h o v e l  c r a n e ,  p o r t a b l e  s h a k e r  t y p e  s c r e e n  a n d  c o n ­
v e y o r  e q u ip m e n t .  S c r e e n i n g  t h e  r e m a i n d e r  o f  t h e  o ld  s t o n e  w a s  t h e n  
p e r f o r m e d  w i t h i n  t h e  f i l t e r s  ( F i g .  2 ) .

F ig. 2.— Portable shaker screen and washer used for  reclaim ing orig inal stone.

R e p la c e m e n t  o f  s a l v a g e d  r o c k  o c c u r r e d  s i m u l t a n e o u s l y  w i t h  i t s  r e ­
m o v a l  a n d  s c r e e n i n g ,  a n d  p r o g r e s s  w a s  f r o m  o n e  e n d  o f  t h e  b e d  to  t h e  
o th e r .  S i x t y  p e r  c e n t  o r  4 %  f t .  o f  t h e  TV2 f t .  o f  o ld  s t o n e  o r i g i n a l l y  
g r a d e d  f r o m  1 to  2 i n c h e s  i n  s i z e  w a s  s a l v a g e d .  S c r e e n i n g s  f r o m  t h e
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s t o n e  w e r e  u t i l i z e d  t o  b u i l d  u p  a  lo w  a r e a  o f  g r o u n d  a d j a c e n t  t o  t h e  
p r e s e n t  s l u d g e  b e d s  t h u s  p r o v i d i n g  a  b a s e  f o r  f u t u r e  s l u d g e  b e d s .

I n  e x c a v a t i n g  w i t h  t h e  s h o v e l  c r a n e ,  a p p r o x i m a t e l y  1 f t .  o f  s t o n e  
w a s  l e f t  a b o v e  t h e  u n d e r d r a i n  s y s t e m  s o  a s  n o t  t o  d a m a g e  t h e  c o n c r e t e  
b lo c k s .  I n c l u d e d  i n  t h i s  l a y e r  w a s  t h e  b o t t o m  6 i n .  o f  l a r g e  s t o n e  w h ic h  
w a s  s c r e e n e d  o u t  b y  h a n d  s h o v e l i n g  t h e  s t o n e  o n t o  a  h o r i z o n t a l  b a r  
s c r e e n  w i t h -3 in .  s q u a r e  o p e n i n g s .  S t o n e  r e t a i n e d  o n  t h e  s c r e e n  w a s  
h a n d  p i c k e d  f r o m  t h e  s c r e e n  a n d  r e p l a c e d  u p o n  t h e  u n d e r d r a i n s .  T h e  
c o n c r e t e  b lo c k s  w e r e  r e m o v e d  a l o n g  w i t h  t h e  b o t t o m  l a y e r  o f  s t o n e  a n d  
r e p l a c e d  a f t e r  t h o r o u g h l y  c l e a n i n g  t h e  c h a n n e l s  i n  t h e  f i l t e r  f l o o r .  A s  
a l l  t h i s  n e c e s s i t a t e d  h a n d  w o r k ,  i t  p r o v e d  t o  b e  t h e  m o s t  d i f f i c u l t  a n d  
t i m e  c o n s u m i n g  w o r k  e n c o u n t e r e d  d u r i n g  t h e  e n t i r e  p r o j e c t  ( F i g .  3 ) .

F ig. 3.— H and screening o f bottom  layer o f  or ig in a l stone.

L o s s  o f  c o n c r e t e  b lo c k s  t h r o u g h  b r e a k a g e  d u r i n g  p r o g r e s s  o f  t h e  
w o r k  o r  c u l l e d  o u t  b e c a u s e  o f  c r a c k s  a c q u i r e d  s i n c e  f i r s t  b e i n g  p l a c e d ,  
a m o u n t e d  to  5 ,6 7 6  b r i c k s  o r  2  p e r  c e n t  o f  t h e  t o t a l  n u m b e r  o f  b lo c k s  i n  
t h e  u n d e r d r a i n  s y s t e m .

N e w  l i m e s t o n e ,  t e s t e d  t o  t w e n t y  c y c le s  o f  t h e  s o d i u m  s u l f a t e  t e s t  
w i t h  t h e  r e s u l t a n t  a v e r a g e  lo s s  o f  2 .5  p e r  c e n t  i n  w e i g h t  o n  tw o  t e s t e d  
s a m p l e s ,  w a s  p l a c e d  o n  t o p  o f  t h e  s a l v a g e d  s t o n e  t o  a  d e p t h  o f  20  in .  
T h i s  s t o n e  w a s  o b t a i n e d  f r o m  a  q u a r r y  a t  R a c i n e ,  W i s c o n s i n ,  a n d  w a s  
g r a d e d  f r o m  2 t o  3 in .  i n  s i z e  ( F i g .  4 ) .

T h e  f i l t e r s  w e r e  t h e n  b r o u g h t  t o  g r a d e  b y  p u t t i n g  1 4  in .  o f  A b l e m a n ,  
W i s c o n s i n ,  q u a r t z i t e  o n  t h e  t o p  o r  s u r f a c e  o f  t h e  b e d s .  T h i s  q u a r t z i t e  
r a n g e d  i n  s i z e  f r o m  214 t o  314  in .  a n d  r e s u l t s  o f  s o d i u m  s u l f a t e  t e s t s  
s h o w e d  0.2 p e r  c e n t  l o s s  i n  w e i g h t  a f t e r  s a m p l e s  w e r e  s u b j e c t e d  t o  t h e  
t w e n t y  c y c le s .  I t  w a s  f e l t  t h a t  t h e  u s e  o f  q u a r t z i t e  o n  t h e  s u r f a c e  l a y e r  
o f  t h e  f i l t e r s  w h e r e  t h e  s t o n e  i s  s u b j e c t e d  t o  s e v e r e  c o n d i t i o n s ,  b e c a u s e  
o f  i t s  g r e a t e r  d u r a b i l i t y ,  w o u l d  c o m p e n s a t e  i t s  a d d e d  c o s t .

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



0 4e in to  d u m p  c a r s  o f  t h e  c o n v e n t i o n a l  t i l t i n g  s l u d g e  c a r  t y p e .  A  tw o - t o n
g a s o l in e  l o c o m o t iv e  a n d  i n d u s t r i a l  t r a c k s  w e r e  u s e d  i n  d i s t r i b u t i n g  t h e  

stout s t o n e  o n  t h e  f i l t e r s .  L o a d i n g  o f  n e w  s t o n e  f r o m  f r e i g h t  c a r s  w a s  f a -
Wrefc c i l i t a t e d  b y  i n s t a l l i n g  a  l o a d i n g  p i t  u n d e r  t h e  t r a c k s  a t  a  n e a r b y  r a i l ­

r o a d  s id in g .  T r u c k s  w e r e  t h u s  e a s i l y  a n d  q u i c k l y  l o a d e d  f r o m  h o p p e r  
iaHe? b o t to m  f r e i g h t  c a r s  b y  m e a n s  o f  a  s t a t i o n a r y  u n d e r - c a r  h o p p e r  p r o ­

v id e d  w i th  a  s h u t - o f f  g a t e .  R e s c r e e n i n g  o f  s t o n e  a t  t h e  p l a n t  s i t e  r e -  
5- T:- m o v e d  75 c u . y d .  o f  l i m e s t o n e  a n d  3 7  e u .  y d .  o f  g r a n i t e  s c r e e n i n g s ,  r e ­

s p e c t iv e ly .  I t  w a s  e v i d e n t  t h a t  b r e a k a g e  w a s  d u e  to  l o a d i n g  a n d  u n -  
or. i. lo a d in g  a n d  i n d i c a t e s  t h e  d e s i r a b i l i t y  o f  r e s c r e e n i n g  s t o n e  a t  t h e  s i t e
nit as p r i o r  to  p la c i n g .
Fig. 3
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F ig. 4.— R estored filter prior to  p lacin g  o f  gran ite  snrface layer.

T h e  p r o j e c t  w a s  s c h e d u l e d  f o r  c o m p l e t i o n  O c t o b e r  1 , 1 9 1 1 , b u t  w a s  
c o n s i d e r a b l y  d e l a y e d  d u e  t o  t h e  u n a n t i c i p a t e d  a m o u n t  o f  h a n d w o r k  t h a t  
w a s  in v o lv e d  i n  p r e p a r i n g  t h e  b o t t o m  p o r t i o n  o f  t h e  f i l t e r .  F u r t h e r  d e ­
la y  w a s  d u e  to  t h e  o u t p u t  c a p a c i ty ’ o f  t h e  q u a r r y  f u r n i s h i n g  g r a n i t e  
b e in g  l i m i t e d  t o  f o u r  c a r s  p e r  w e e k .  T h e  w e s t  b e d  w a s  c o m p l e t e d  D e ­
c e m b e r  2 3 r d  a n d  t h e  e a s t  b e d  i n  t h e  f o r e  p a r t  o f  M a r c h ,  1 9 4 2 .

U n i t  p r i c e  c o s t s  o f  r e h a b i l i t a t i o n  w o r k  w e r e  a s  f o l l o w s ; F o r  t h e  r e ­
m o v a l  a n d  r e p l a c e m e n t  o f  t h e  d i s t r i b u t i o n  s y s t e m — $ 1 ,8 5 0 .0 0 . R e m o v -  
in g , r e s c r e e n i n g  a n d  r e p l a c i n g  o f  t h e  o ld  f i l t e r  s t o n e — $ 1.2 0  p e r  c u . y d .  
X e w  l im e s to n e  i n  p l a c e  w a s  $ 3 .6 5  p e r  c u .  y d .  a n d  g r a n i t e  $ 5 .3 5  p e r  c u . y d .  
Q u a r r y  p r i c e  o f  t h e  l i m e s t o n e  a n d  g r a n i t e  w a s  $ 1 .0 0  a n d  $ 2 .5 0  p e r  c u . 
y d ., r e s p e c t i v e ly .  T h e  t o t a l  c o s t  o f  t h e  p r o j e c t  t o t a l e d  $ 5 5 ,8 4 1 .0 0 .

irt* __________________
fesis
otfe BARK FROM THE D A ILY  LOG 4

October 1— Began the annual fall chore of pumping scum from the gas vents 
of the Imhoff tanks to the sludge drying beds. W h en  completed, 105,000 
Pounds of dry solids ranging from 56 to 62 per cent volatile had been re- 

•gjl * -®'r0m 1941 records of Urbana-Champaign (Illinois) Sanitary District.
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moved in this fashion. This material constitutes m ainly snail shells, rags, 
matchsticks, hair and light solids w h ich are not reduced by the gas vent 
w ater sprays (see This Journal, 13, 793 (1941 ) ) and positive removal at least 
once a year is essential to proper functioning of the tanks.

October 4— Forty-four nozzles mysteriously disappeared from the trickling  
filters during the second shift yesterday, necessitating a bit of am ateur gum ­
shoeing. Inquiries in the right places located all but eleven of them in a 
temporary cache, pending sale as junk by certain youthful culprits. The re­
mainder were recovered later.

October 11— Anticipating  a possible industrial waste problem, the local 
Chamber of Commerce Secretary brought out some samples of industrial 
wastes produced by a cannery which is considering the location of a plant in 
the community. The samples were probably not collected correctly and cer­
tain ly were not properly conditioned but w e were able to determ ine that they 
represented a very potent raw material for a sewage plant.

The opportunity to investigate the problem before the cannery came into 
our midst was greatly appreciated!

October 16— Checked through the first-aid k it to make certain that all neces­
sary items were available, and replenished those found inadequate. A  good 
idea to do this about tw ice a year.

October 20— Took down the discharge check valve on Pum p No. 1 to ascer­
tain cause of unsatisfactory operation. Found new hinge and hinge-pin re­
quired. Interesting to note that this valve lasted only a year longer than 
the one on Pump No. 2, both having been installed in 1924!

October 24— N ow  engaged in one of the most d ifficu lt of m aintenance jobs 
— that of patching concrete.

F ig. 1.— B ad ly  w eathered concrete w alkw ay— a sa fe ty  hazard.

Figure 1 illustrates a weathered condition on the Im hoff tank walkw ays, 
one of 29 such places that constitute dangerous safety hazards. First, all 
of the faulty concrete was removed (fragm ents being caught in a tarpaulin
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hammock suspended beneath the work) until a hard, sharp bonding edge was 
available w ith a liberal amount of exposed reinforcing steel. A fte r the forms' 
were placed, the bonding edge was painted w ith  an ironite waterproofing 
compound sold under the name "Fe rr itex ”  by The Truscon Laboratories. A  
patch thus prepared for placement of the concrete is shown in Fig. 2.

F ig. 2.— A  patch ready for placem ent o f concrete.

1 ig. 3. Patches after stripping o f form s. Walkways pointed with cement and fine sand m ix­
ture to  com plete the job.
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To m inim ize ultim ate shrinkage and assure positive bonding of the patch, 
another Truscon product known as “ Iso-Vol”  was used in the rich, dense 
concrete mix. It  was readily noted in mixing that an unusually small quan­
tity  of w ater was required to give a smooth and workable mixture. The 
concrete was carefully tamped into the forms and float-finished at the sur­
face. A  v iew  of one w a lkw ay showing several finished patches is given in 
Fig. 3.

M any operators w ill be confronted w ith  sim ilar m aintenance problems 
as their plants become older. If  our attem pt proves unsuccessful, it isn t 
because we didn’t try hard!

October 29— Drained the final sedimentation tank for inspection and ad­
justm ent of the clarifier. Found the gilsonite asphalt paint applied to the 
under-water metal 15 months ago to be in excellent condition. Coverage 
was good as proven by the absence of rust streaks and the paint itself was 
still soft.

November 3— W h ile  cleaning one of the sludge beds filled w ith  scum last 
month, an extra laborer found a $5.00 bill that had undergone prim ary treat­
ment. Called upon every persuasive power but the police to keep him on 
the job the rest of the day.

November 4— Persuasion only temporary. Had to round up another sludge 
scooper this A .M .

November 10— In the midst of painting the filte r d istribution piping in the 
pipe gallery. Because of the chronic dampness here, a gilsonite-aluminum 
paint is being used.

November 18— A  real opportunist, the second sh ift operator took advantage 
of the Aurora Borealis to rake down some sludge beds in preparation for re­
use. Cot quite a “ k ick ”  out of performing this day-time job at 1 1 P.M .

November 20— A  month ago, we made reassignments of shifts among three 
of the regular shift operators in an effort to utilize the individual capabilities 
of the men to better advantage. Results since the change are gratifying—  
which may prove that an occasional bit of juggling is advantageous.

November 22— Attention, electric motor m anufacturers! H ow  about a 
rodent-repellent insulation for motor w indings? Noting “ something new 
to be added”  to the usual aroma pervading the screen house, one of the op­
erators found an electrocuted rat in the splash-proof motor of the screen­
ings grinder.

Another saboteur had received his just deserts!

November 23— Due to the variance in Thanksgiving dates between Iowa and 
Illinois, we find ourselves eating our Thanksgiving dinner in a plane en route 
to Ames, Iowa, where the Iowa W as te  Disposal Association is having its an ­
nual meeting. A lw ays a real pleasure to renew friendships in this hospitable 
and energetic group.
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November 29— Grounds Superintendent of University out to arrange for 
sludge supply to be used on the Memorial Stadium football field.

(Note: October 10, 1942. W e  do not claim that the riboflavin in the 
sludge rejuvenated the Fighting 111 ini as well as the sod, but certainly that 
score of Illinois 20-M innesota 13 was not entirely due to the efforts of the 
new coach alone!)

EXTRACTS FROM 1940 REPORT OF DIVISION OF 
SEWAGE DISPOSAL, CLEVELAND, OHIO

B y J .  W .  E l l m s

Commissioner

Easterly Sewage Treatment Plant
B y  J o h n  J .  W ir t s

Superintendent

T h e  E a s t e r l y  S e w a g e  T r e a t m e n t  P l a n t  d u r i n g  1 9 4 0  t r e a t e d  a n  a v e r ­
a g e  d a i l y  f lo w  o f  8 9 .1  m i l l i o n  g a l l o n s  o f  d o m e s t i c  s e w a g e  a n d  i n d u s t r i a l  
w a s te s .  O f  t h e  t o t a l  f lo w  t r e a t e d ,  7 .8  p e r  c e n t  w a s  g i v e n  p r e p a r a t o r y  
a n d  p r i m a r y  t r e a t m e n t  o n ly ,  a n d  9 2 .9  p e r  c e n t  w a s  g i v e n  c o m p l e t e  t r e a t ­
m e n t .  S p l i t  t r e a t m e n t  o f  t h e  s e t t l e d  s e w a g e  w a s  p r a c t i c e d  f r o m  J a n u ­
a r y  1 to  M a r c h  31  a n d  f r o m  D e c e m b e r  2 0  t o  D e c e m b e r  31 .

C om m inutors .— T h e  f o u r  5 4 - in .  c o m m i n u t o r s  o p e r a t e d  a  t o t a l  o f  
8 ,789  m a c h in e  h o u r s  d u r i n g  t h e  y e a r ,  w h ic h  i s  e q u i v a l e n t  to  t h e  o p e r a ­
t io n ,  i f  i t  w e r e  p o s s ib l e ,  o f  o n e  m a c h i n e  c o n t i n u o u s l y  f o r  3 6 5  d a y s .  T h e  
e s t im a te d  f lo w  p a s s i n g  t h r o u g h  t h e s e  m a c h i n e s ,  b a s e d  o n  6 0  m .g .d .  p e r  
m a c h in e  w a s  8 0  p e r  c e n t  o f  t h e  r a w  s e w a g e  flo w .

N o s . 3 a n d  4  c o m m i n u t o r s  w e r e  e q u i p p e d  w i t h  n e w ly  d e s i g n e d  b o t ­
to m  c y l i n d e r s .  T h e s e  n e w  s e c t i o n s  c o n t a i n  s h e a r  b a r s  a t  t h e  c u t t i n g  
e d g e s  t h e r e b y  r e d u c i n g  t h e  w e a r  a n d  m a r k e d l y  i n c r e a s i n g  t h e  e f f ic ie n c y  
o f  th e s e  m a c h in e s .

T r o u b le  w a s  e x p e r i e n c e d  w i t h  t h e  U n i v e r s a l  g e a r  u n i t s  o n  t h e  5 4 - in . 
c o m m in u to r s .  O n e  d r i v i n g  g e a r  i s  a  f i b r e  g e a r  w h ic h  s h e a r s  w h e n  
h ig h ly  lo a d e d ,  t h e r e b y  n e c e s s i t a t i n g  r e p l a c e m e n t .

I n  N o v e m b e r  t h e  c y l i n d e r  o f  c o m m i n u t o r  N o . 4  d r o p p e d  a b o u t  Vi6 in .  
U p o n  i n v e s t i g a t i o n  i t  w a s  f o u n d  t h a t  t h e  t h r u s t  b e a r i n g s  s u p p o r t i n g  
th e  c y l i n d e r  w e r e  u n d e r - d e s i g n e d  f o r  t h e  l o a d  to  w h ic h  t h e y  a r e  s u b j e c t .

Bar Grating and G rit C ham bers .— T h e  b a r  g r a t i n g s  a n d  g r i t  c h a m ­
b e r s  o p e r a t e d  a  t o t a l  o f  5 ,1 8 6  h r s .  a n d  t r e a t e d  a b o u t  2 0  p e r  c e n t  o f  t h e  
r a w  s e w a g e  flo w . A  t o t a l  o f  2 8 ,0 2 7  c u . f t .  o f  s c r e e n i n g s  w e r e  r e m o v e d  
f r o m  a l l  s o u r c e s ,  a l l  o f  w h ic h  w e r e  d i s p o s e d  o f  b y  b u r y i n g  o n  t h e  g r i t  
d u m p .

A  t o t a l  o f  2 ,3 6 9  c u . y d .  o f  g r i t  f r o m  t h e  g r i t  c h a m b e r s  w a s  r e m o v e d  
to  th e  d u m p ,  w h ic h  e v a l u a t e s  t o  0 .4 3  c u . y d .  p e r  m . g . T h i s  i s  f iv e  t i m e s
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g r e a t e r  t h a n  t h e  a v e r a g e  o f  0 .0 8  c u . y d .  p e r  m . g .  r e p o r t e d  f o r  t h e  y e a r s  
1 9 2 4  t o  1 9 3 4 , a n d  i s  d u e  p r i m a r i l y  t o  a  g r e a t e r  p r o p o r t i o n  o f  s t o r m  f lo w  
p a s s e d  t h r o u g h  t h e  g r i t  c h a m b e r s  d u r i n g  1 9 4 0 . Q u a n t i t i e s  f o r  1 9 4 0  
c o m p a r e  f a v o r a b l y  w i t h  1 9 3 9  a n d  s u b s t a n t i a t e  t h e  c o n t e n t i o n  t h a t  t h e  
g r i t  c h a m b e r s  a s  o p e r a t e d  h a n d l e  m u c h  g r e a t e r  c o n c e n t r a t i o n s  o f  g r i t .

P re-C hlorina tion .— T h e r e  w a s  n o  c h l o r i n e  a p p l i e d  t o  t h e  r a w  s e w ­
a g e  e n t e r i n g  t h e  p l a n t  d u r i n g  1 9 4 0 . H o w e v e r ,  t h e  p r e - c h l o r i n a t i o n  
e q u i p m e n t  w a s  m a i n t a i n e d  a n d  h e l d  i n  r e a d i n e s s  s h o u l d  t h e  n e c e s s i t y  
a r i s e  f o r  p r e - c h l o r i n a t i o n  o f  t h e  r a w  s e w a g e .

Grease F locculation .— T h e  g r e a s e  f l o c c u la t i o n  t a n k  p l a t e s  w e r e  
c l e a n e d  d u r i n g  A u g u s t ,  S e p t e m b e r ,  a n d  O c to b e r .  A t  t h i s  t i m e  t h e r e  
w a s  r e m o v e d  a  t o t a l  o f  1 2  c u . y d .  o f  g r i t  f r o m  N o . 3  t a n k  w h i c h  w a s  t h e  
o n l y  t a n k  c o n t a i n i n g  d e p o s i t e d  g r i t .  T h e  a m o u n t  o f  g r i t  r e m o v e d  t h i s  
y e a r  i n  c o m p a r i s o n  w i t h  p a s t  y e a r s  i s  m u c h  s m a l l e r  a n d  i s  t h e  r e s u l t  
o f  c a r e f u l  o p e r a t i o n  to  e l i m i n a t e ,  s o  f a r  a s  p r a c t i c a l ,  a n y  g r i t  f r o m  
r e a c h i n g  t h e  g r e a s e  f l o c c u la t i o n  t a n k s  a n d  e v e n t u a l l y  t h e  p r i m a r y  t a n k s .

T h e  R o o t s - C o n n e r s v i l l e  b l o w e r s  s u p p l y i n g  a i r  t o  t h e  t a n k s  o p e r a t e d  
w i t h  l i t t l e  m a i n t e n a n c e .  T h e  o i l  p u m p  o n  t h e  5 0 0  c . f .m .  b l o w e r  w a s  
r e p l a c e d  d u r i n g  t h e  e a r l y  p a r t  o f  t h e  y e a r .  S o l e n o i d s  o f  n e w  d e s i g n  
w e r e  i n s t a l l e d  o n  a l l  t h e  R o o t s - C o n n e r s v i l l e  b l o w e r  c o n e  v a l v e s .

T h e  a c t i o n  o f  t h e  g r e a s e  f l o c c u la t i o n  t a n k s  a s s i s t e d  i n  t h e  r e m o v a l  
o f  3 2  p .p .m .  o f  g r e a s e  f r o m  t h e  p r i m a r y  t a n k s .  A n o t h e r  f u n c t i o n  o f  
t h e  g r e a s e  f l o c c u la t i o n  t a n k s  i s  t h e  b e n e f i c i a l  e f f e c t  p r o d u c e d  b y  t h e  a i r  
b lo w in g  t h r o u g h  t h e  s e w a g e ;  t h i s  o p e r a t i o n  f r e s h e n s  t h e  s e w a g e  a n d  
b lo w s  o u t  e n t r a i n e d  g a s e s  a n d  o d o r s  t h a t  a r e  t h e n  r e m o v e d  f r o m  th e  
g r e a s e  f l o c c u la t i o n  r o o m  b y  t h e  v e n t i l a t i n g  s y s t e m .

P re-S e ttlin g  T a n k s .— W i t h  a n  a v e r a g e  d e t e n t i o n  t i m e  o f  1 .4  h o u r s  
t h e  p r i m a r y  o r  p r e - s e t t l i n g  t a n k s  e f f e c t e d  a  r e m o v a l  o f  1 0 3  p .p .m . ,  o r  
4 3 .3  p e r  c e n t  o f  t h e  s u s p e n d e d  s o l i d s  i n  t h e  r a w  s e w a g e  t r e a t e d .

E x c e s s  a c t i v a t e d  s l u d g e  w a s  d i s c h a r g e d  i n t o  t h e  p r e - s e t t l i n g  t a n k s  in  
o r d e r  to  c o n c e n t r a t e  t h e  a c t i v a t e d  s l u d g e  p r i o r  t o  p u m p i n g  t o  t h e  S o u t h ­
e r l y  P l a n t .  T h e  i n t r o d u c t i o n  o f  t h e s e  a d d i t i o n a l  s o l i d s  a c c o u n t s  f o r  t h e  
l o w e r  r e m o v a l  o f  4 3 .3  p e r  c e n t  f o r  1 9 4 0  a s  a g a i n s t  5 6 .2  p e r  c e n t  f o r  1 9 3 9 . 
D i f f ic u l t ie s  w e r e  e x p e r i e n c e d  c o n t r o l l i n g  t h i s  p r o c e s s  s i n c e  h i g h e r  f lo w s  
a n d  d i f f e r e n c e s  i n  t h e  s e t t l i n g  q u a l i t i e s  o f  t h e  a c t i v a t e d  s l u d g e  l e d  to  
r e - c y c l i n g  o f  a c t i v a t e d  s l u d g e  i n t o  t h e  a e r a t i o n  s y s t e m .  T h e  p r e ­
s e t t l i n g  t a n k s  w e r e  n o t  d e s i g n e d  f o r  t h e  t h i c k e n i n g  o f  a c t i v a t e d  s o l id s .

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

T h e  g r e a s e  s k i m m i n g  d e v ic e s  w e r e  r e - d e s i g n e d  a n d  r e p l a c e d  b y  th e  
L i n k - B e l t  C o m p a n y .  T h e  i n c r e a s e d  e f f ic ie n c y  o f  t h e  n e w  s k i m m e r s  r e ­
d u c e d  t h e  t i m e  n e c e s s a r y  t o  s k i m  t h e  t a n k s  f r o m  a b o u t  10  h r .  p e r  d a y  
d o w n  to  l e s s  t h a n  2 h r .  p e r  d a y .  B y  r e - s e t t i n g  t h e  f l o a t  c o n t r o l  m e c h a ­
n i s m  t o  a l l o w  p u m p i n g  a t  a  l o w e r  h y d r a u l i c  h e a d  in  t h e  s u m p ,  t h e  p r o b -
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T able I .— Summary of Operation Data— Easterly Plant, Cleveland, Ohio
Item 1940 Average

Sewage flow treated.......................................................................................  89.1 m.g.d.
Flow given complete treatment............................................................ 82.2 m.g.d.

Grit removal.................................................................................................... 0.125 cu. yd. per m.g.
Screenings removal........................................................................................  0.86 cu. ft. per m.g.

Analytical data:
5-Day B.O.D.—raw sewage  130 p.p.m.

Settled sewage  77 p.p.m.
Reduction................................................................................ 40.8 %

Final effluent................................................................................... 11.1 p.p.m.
Reduction...............................................................................  91.5 %

Suspended solids—raw sewage  238 p.p.m.
Settled sewage  135 p.p.m.

Reduction...............................................................................  56.8 %
Final effluent..................................................................................  12.5 p.p.m.

Reduction...............................................................................  94.7 %
Grease content—raw sewage...............................................................  80.3 p.p.m.

Settled sewage................................................................................ 41.9 p.p.m.
Reduction...............................................................................  47.8 %

Final effluent..................................................................................  11.5 p.p.m.
Reduction................................................................................ 85.7 %

Grease content of sludge...............................................................  9.8 %

Activated sludge data:
Mixed liquor solids  2,810 p.p.m.

Sludge index  60 ml. per gm.
Return sludge total solids  14,420 p.p.m.

Fixed solids  5,560 p.p.m.
Volatile solids.................................................................................  61.4 %
Suspended solids  13,760 p.p.m.
Sludge index  71 ml. per gm.

Bacterial data:
37° Agar counts—raw sewage................................... ..............  1,960 1,000 per ml.

IJnchlorinated effluent................................................. ..............  19.3 1,000 per ml.
Reduction............................................................... 99.0 %

Chlorinated effluent...................................................... ..............  0.033 1,000 per ml.
Reduction............................................................... ...........  99.99 %

20° Agar counts—raw sewage............................................ ...........  2,700 1,000 per ml.
Unchlorinated effluent....................................... ..............  37.2 1,000 per ml.

Reduction............................................................... ..............  98.6 %
Chlorinated effluent...................................................... ..............  0.017 1,000 per ml.

Reduction............................................................... ..............  99.99 %
Indicated number presumptive B. Coli—raw ................. ..............  293 1,000 per ml.

Unchlorinated effluent................................................. ..............  1.2 1,000 per ml.
Reduction............................................................... ..............  99.6 %

Chlorinated effluent...................................................... ..............  0.005 1,000 per ml.
Reduction............................................................... ..............  99.99 %

Operation Cost (per m.g. treated)*........................................... ..............  $16.26

* Adjusted to treatment processes as employed in Easterly, Southerly and Westerly plants.

le m  o f  t r a n s p o r t i n g  t h e  g r e a s e  s k i m m in g s  f r o m  t h e  t r o u g h s  t o  t h e  s u m p  
h a s  b e e n  e l i m i n a t e d .

Southerly S ludge P um ps and Force M ain .— T h e  a m o u n t  o f  p r i m a r y  
s lu d g e ,  g r e a s e ,  a n d  e x c e s s  a c t i v a t e d  s l u d g e  p u m p e d  to  t h e  S o u t h e r l y
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P l a n t  f o r  f i n a l  d i s p o s a l  i s  e s t i m a t e d  a t  2 5 2 .5  m i l l i o n  g a l l o n s  p e r  y e a r .  
T h e  c o n c e n t r a t i o n  o f  d r y  s o l id s  i n  t h e  f l u id  p u m p e d  t o  t h e  S o u t h e r l y  
P l a n t  i s  e s t i m a t e d  a t  2 .9 7  p e r  c e n t .  B a s e d  u p o n  t h e  s u s p e n d e d  s o l i d s  
r e m o v e d  b y  t h e  t r e a t m e n t  p r o c e s s e s ,  t h e  a m o u n t  o f  s o l i d s  d e l i v e r e d  o n  
a  d r y  b a s i s  w a s  3 1 ,2 0 5  to n s .  A l l  o f  t h e  s l u d g e  e x t r a c t e d  f r o m  t h e  s e w ­
a g e  i s  d i g e s t e d ,  f i l t e r e d ,  a n d  i n c i n e r a t e d  a t  t h e  S o u t h e r l y  P l a n t .  T h e  
r e l a t i v e l y  s m a l l  a m o u n t  o f  g r i t  a n d  s c r e e n i n g s  r e m o v e d  f r o m  t h e  s e w ­
a g e  i s  d u m p e d  a t  t h e  s i t e  o f  t h e  E a s t e r l y  P l a n t .

T h e  p u m p s  a n d  s l u d g e  l i n e  w e r e  i n  o p e r a t i o n  o v e r  9 8  p e r  c e n t  o f  t h e  
t i m e ; o n ly  p a r t  o f  t h e  o f f - t i m e  o p e r a t i o n  w a s  d u e  t o  m a i n t e n a n c e  w o r k  
o n  t h e  p u m p s .  R e c o g n i z i n g  t h e  f a c t  t h a t  a n y  lo n g  s h u t - d o w n s  w o u ld  
r e d u c e  t h e  e f f e c t i v e  w o r k  o f  t h e  p l a n t ,  e v e r y  e f f o r t  w a s  m a d e  t o  k e e p  
t h e  p u m p s  o p e r a t i n g  a n d  a t  a s  g r e a t  a n  e f f ic ie n c y  a s  p o s s i b l e .

A  g r e a t  d e a l  o f  t r o u b l e  w a s  e x p e r i e n c e d  p u m p i n g  a l l  t h e  s l u d g e  c o l ­
l e c t e d  a t  t h e  p l a n t .  A f t e r  c o n s i d e r a b l e  w o r k  i n  a t t e m p t s  to  c l e a n  t h e  
l i n e  b y  v a r i o u s  m e a n s ,  i n c l u d i n g  t h e  o p e r a t i o n  o f  tw o  p u m p s  a t  o n e  t i m e ,  
e x a m i n a t i o n  o f  t h e  i n s i d e  o f  s e c t i o n s  o f  t h e  l i n e ,  a n d  a f t e r  d e t e r m i n i n g  
t h e  h y d r a u l i c  g r a d i e n t ,  i t  b e c a m e  e v i d e n t  b y  l a t e  s u m m e r  t h a t  t h e  s l u d g e  
f o r c e  m a i n  w a s  r a p i d l y  b e c o m i n g  c lo g g e d  w i t h  g r e a s e  a n d  g r i t ,  a n d  t h a t  
s t e p s  h a d  t o  b e  t a k e n  i n  o r d e r  t o  p r e v e n t  a  s h u t d o w n  o f  t h e  E a s t e r l y  
P l a n t .  I n  O c to b e r ,  tw o  d i f f e r e n t  t y p e s  o f  l i n e - c l e a n i n g  d e v i c e s  w e r e  
t e s t e d  o n  s e c t i o n s  o f  t h e  l i n e  a n d  e x c a v a t i o n  w a s  s t a r t e d  a t  t h e  p l a n t  f o r  
a  m a n h o l e  t o  b e  u s e d  f o r  f u t u r e  i n s e r t i o n  o f  t h e  l i n e - c l e a n i n g  m e c h a ­
n i s m s  i n t o  t h e  l in e .  A t  t h e  S o u t h e r l y  P l a n t  e n d  o f  t h e  s l u d g e  l i n e ,  c o n ­
c r e t e  a b u t m e n t s  w e r e  p o u r e d  to  m a k e  s o l i d  f o u n d a t i o n s  f o r  t h e  s e c ­
t i o n  o f  l i n e  t h a t  w a s  t o  b e  e x p o s e d  f o r  r e m o v a l  o f  t h e  l i n e - c l e a n i n g  
m e c h a n i s m s .

I n  o r d e r  t o  c a r r y  o u t  t h e  a b o v e  w o r k  a n d  a l s o  t h e  r o u t i n e  v e n t i n g  o f  
g a s  a n d  s l u d g e  i n  t h e  l i n e ,  1 9 9  m a n  h o u r s  o f  w o r k  p e r  m o n t h  w e r e  r e ­
q u i r e d .  A  c o n t r a c t  w a s  p r e p a r e d  f o r  t h e  p u r p o s e  o f  h a v i n g  t h e  l i n e  
c l e a n e d  d u r i n g  1 9 4 1 .

A era tio n  T a n ks .— T h e  a v e r a g e  d e t e n t i o n  t i m e  o f  t h e  s e t t l e d  s e w a g e  
w a s  5 .9  h o u r s  i n  t h e  a e r a t i o n  t a n k s .  O n ly  7 5  p e r  c e n t  o f  t h e  1 6  a e r a t i o n  
t a n k s  w e r e  k e p t  i n  s e r v i c e ,  i n  o r d e r  t o  o b t a i n  m o r e  e f f e c t i v e  a n d  e c o ­
n o m i c a l  u s e  o f  t h e  a i r  a p p l i e d  a n d  to  a l l o w  f o r  p l a t e  c l e a n i n g  w o r k  o n  
t h e  id l e  t a n k s .

C o m p l e t e  t r e a t m e n t  w a s  g i v e n  t o  9 2 .9  p e r  c e n t  o f  t h e  m e t e r e d  r a w  
s e w a g e .  T h e  r e t u r n  s l u d g e ,  a v e r a g i n g  1 .4 4  p e r  c e n t  t o t a l  s o l i d s ,  w a s  
2 5 .9  p e r  c e n t  o f  t h e  s e t t l e d  s e w a g e  f lo w . T h e  m i x e d  l i q u o r  s o l i d s  a v e r ­
a g e d  2 ,8 1 0  p a r t s  p e r  m i l l i o n  w i t h  a n  a v e r a g e  s l u d g e  i n d e x  o f  6 0 .

F inal S e ttlin g  T a n ks .-— T h e  f i n a l  s e t t l i n g  t a n k s  o p e r a t e d  a t  a  s e t t l i n g  
r a t e  o f  7 5 5  g a l l o n s  p e r  s q u a r e  f o o t  p e r  d a y .

O n  A p r i l  3 , a  n e w  c a s e - h a r d e n e d  w o r m  a n d  a  n e w  w o r m  g e a r  w e r e  
i n s t a l l e d  i n  t h e  d r i v e  o f  N o .  3  t a n k .  O u t s i d e  o f  a  t o u c h i n g  u p  o n  s e v e r a l  
o f  t h e  w o r m  g e a r s ,  v e r y  l i t t l e  m a i n t e n a n c e  w a s  r e q u i r e d ,  l a r g e l y  a s  a  
r e s u l t  o f  t h e  u s e  o f  e x t r e m e  p r e s s u r e  l u b r i c a n t  i n  t h e s e  u n i t s .  N e w  
e l e c t r i c a l  p u l l - b o x e s  w e r e  i n s t a l l e d  o n  a l l  f i n a l  s e t t l i n g  t a n k s .
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Blower Build ing.— P r e v e n t i v e  c h e c k - u p  m a i n t e n a n c e  w o r k  w a s  c a r ­
r i e d  o u t  o n  a l l  b lo w e r s .  M i n o r  a d j u s t m e n t s  w e r e  m a d e  a n d  o n e  b e a r i n g  
t h a t  w a s  s l i g h t l y  s c o r e d  iv a s  r e t o u c h e d  to  p r e v e n t  f u r t h e r  t r o u b l e .  A  
s e p a r a t e  n o n - c o m p e t i t i v e  c o n t r a c t  w a s  o b t a i n e d  f o r  t h e  t u r b i n e  o i l  r e ­
q u i r e d  f o r  t h e  b lo w e r s .  R e s u l t s  h a v e  b e e n  v e r y  g o o d  a n d  t h e  e q u i p ­
m e n t  w a s  p r o t e c t e d .

L in e s  w e r e  i n s t a l l e d  b y  t h e  p l u m b e r s  t o  a l l o w  f o r  b a c k - w a s h i n g  t h e  
c o o lin g  w a t e r  s i d e  o f  t h e  o i l  a n d  a i r  c o o le r s .  T h e  o i l  i n  t h e  o i l  a i r  
f i l t e r s  w a s  c h a n g e d  d u r i n g  t h e  y e a r  b e c a u s e  t h e  s u p p l y  v a r i e d  i n  q u a l i t y .  
O n  o n e  o c c a s io n ,  o i l  w a s  s u p p l i e d  b y  o n e  m a n u f a c t u r e r  w h ic h  d i d  n o t  
m e e t  t h e  s p e c i f i c a t i o n s .  T h e  m a n u f a c t u r e r  r e m o v e d  t h i s  o i l  a n d  r e ­
p la c e d  i t  g r a t i s  w i t h  s e v e n  d r u m s  o f  a n o t h e r  o il .  T h e  p a p e r  f i l t e r s  w e r e  
c h a n g e d  w h e n  t h e  p r e s s u r e  l o s s  a p p r o a c h e d  o n e  in c h  o f  w a t e r .

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

Post-Chlorination.— T h e  a v e r a g e  d o s a g e  o f  c h l o r i n e  a p p l i e d  to  th e  
e ff iu e n t w a s  3 .6  p . p . m . ; 2 5 3 ,0 0 0  p o u n d s  o f  c h l o r i n e  w e r e  u s e d .  T h e  r e ­
m o v a l s  o f  B. coli o f  9 9 .9 9  p e r  c e n t  w e r e  c o n s i d e r e d  v e r y  s a t i s f a c t o r y .

T h e  i n s t a l l a t i o n  o f  a  n e w  d i s c h a r g e  m a n i f o l d  f o r  t h e  p o s t - c h l o r i n a ­
t i o n  m a c h i n e s  w a s  f i n i s h e d  i n  J u n e .  T h e  n e w  d i s c h a r g e  m a n i f o l d  e n ­
t e r s  th e  e f f lu e n t  c o n d u i t  a t  t h r e e  p o i n t s  i n s t e a d  o f  o n e .  C h l o r i n e  r e ­
s i d u a l  t e s t s  in  e a c h  o f  t h e  t w i n  c o n d u i t s  i n d i c a t e d  a  u n i f o r m  d i s t r i b u ­
t io n  o f  c h lo r in e .

Grounds and B uild ings.— I n  A p r i l ,  r e p l a c e m e n t s  w e r e  m a d e  f o r  
s o m e  s h r u b s  p u t  in  u n d e r  c o n t r a c t  N o . 1 1 2 . D i r e c t  r e l i e f  l a b o r  v a l u e d  
a t  $ 4 ,0 0 0  w a s  u s e d  to  g o o d  a d v a n t a g e  o n  t h e  g r o u n d s .

A  p r i z e  w a s  a w a r d e d  to  t h i s  p l a n t  b y  t h e  ‘ ‘ C le v e l a n d  P r e s s  ’ ’ f o r  th e  
b e s t  i n d u s t r i a l  g r o u n d s  i n  t h e  e n t i r e  m e t r o p o l i t a n  a r e a .

Special S tud ies.— P r e l i m i n a r y  s t u d i e s  o n  p l a c e  c l e a n i n g  c a r r i e d  o u t  
d u r i n g  1 9 3 9 , h a v e  b e e n  c o n t i n u e d  t h r o u g h  1 9 4 0 . T h e  p u r p o s e  o f  t h e s e  
s t u d ie s  i s  to  d e t e r m i n e  t h e  f a c t o r s  i n v o l v e d  i n  e c o n o m i c a l l y  m a i n t a i n i n g  
th e  d i f f u s e r  s y s t e m  w i t h  r e l a t i o n  to  b l o w e r  d i s c h a r g e  p r e s s u r e .  R e ­
s u l t s  so  f a r  h a v e  s h o w n  t h a t  t h e r e  i s  j u s t i f i c a t i o n  f o r  i n d u s t r i a l  w a s t e  
s tu d i e s  a n d  i n d u s t r i a l  w a s t e  c o n t r o l .  T h e  c o s t  o f  i n d u s t r i a l  w a s t e  s t u d ­
ie s  a n d  c o n t r o l  w o u ld  b e  m o r e  t h a n  o f f s e t  b y  i m p r o v e d  o p e r a t i o n .  I n ­
c r e a s e d  i n d u s t r i a l  a c t i v i t y  s h o u l d  b e  w a t c h e d  i n  o r d e r  t o  p r e v e n t  a s  f a r  
a s  p r a c t i c a l  t h e  d i f f ic u l t i e s  e x p e r i e n c e d  i n  M a y  o f  t h i s  y e a r .  T h e  f o l ­
lo w in g  p a r a g r a p h  i s  t a k e n  f r o m  t h e  M a y  m o n t h l y  r e p o r t  o f  t h e  E a s t e r l y  
P l a n t .

On May 2 large quantities of oil started coming into the Main Interceptor and con­
tinued throughout the month, except for short intervals on Sundays. A systematic pro­
gram of observing intercepting sewers was used to isolate the offender. On Tuesday, 
June 4, a private manhole was uncovered within the property line of the Park Drop 
Forge Company. Catch samples collected at this point contained 25 per cent No. 5 
fuel oil by volume. Mr. IV. A. Humel, Asst. General Manager o f the Company, was 
notified and the leak was stopped within the hour. By analysis and observation it was 
estimated that 37,500 gallons of fuel oil at four cents per gallon, which evaluates to 
$1,400 was lost.
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S p a c e  d o e s  n o t  p e r m i t  f u r t h e r  d i s c u s s i o n  o n  t h e  i n d u s t r i a l  w a s t e  
p r o b l e m s  i n  t h i s  r e p o r t .  H o w e v e r ,  u n t i l  t h i s  p r o b l e m  i s  t h o r o u g h l y  
s t u d i e d  a n d  a d e q u a t e  c o n t r o l  e f f e c t e d  c o s t s  c a n  b e  e x p e c t e d  t o  i n c r e a s e .

Westerly Sewage Treatment Plant

B y  W a l t e r  E .  G e r d e l

Superintendent

Sew age F low s, Screenings and G rit .— A  t o t a l  s e w a g e  f lo w  o f  1 0 ,4 3 6  
m .g .  w a s  t r e a t e d  a t  t h e  p l a n t ; t h i s  a m o u n t e d  to  a n  a v e r a g e  d a i l y  f lo w  o f  
2 8 .5  m .g .  A  n e w  s e w a g e  f lo w  i n d i c a t i n g  m e t e r  w a s  i n s t a l l e d  i n  t h e  
s c r e e n  b u i l d i n g  o n  J a n u a r y  1 8 , a c t u a t e d  b y  t h e  o l d  V e n t u r i  m e t e r  i n  
t h e  d i s i n f e c t i o n  b u i l d i n g ,  a n d  p r o v i d e s  f o r  m u c h  b e t t e r  c o n t r o l  o v e r  
s e w a g e  f lo w s  d u r i n g  s t o r m  p e r i o d s .  A l u m i n u m  m a r k e r s  w e r e  i n s t a l l e d  
o n  t h e  s i d e w a l l s  o f  t h e  g r i t  c h a m b e r s  d u r i n g  J u l y  t o  i m p r o v e  c o n t r o l  
o v e r  s e w a g e  f lo w s  i n  t h e  i n d i v i d u a l  g r i t  c h a m b e r  c h a n n e l s .

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

A  t o t a l  o f  2 .3 4  c u . f t .  o f  g r i t  p e r  m .g .  w a s  r e m o v e d  f r o m  t h e  s e w a g e .  
T h e  u s e  o f  a  d u m p  t r u c k  f o r  t r a n s p o r t a t i o n  o f  t h e  g r i t  w a s  c o n t i n u e d  
t h e  e n t i r e  y e a r  a n d  g r e a t l y  f a c i l i t a t e d  t h i s  p o r t i o n  o f  t h e  w o r k .  A  n e w  
c l a m s h e l l  b u c k e t  w a s  i n s t a l l e d  o n  t h e  g r i t  c r a n e  i n  O c t o b e r .  I t  i s  e x ­
p e c t e d  t h a t  i n  t h e  n e a r  f u t u r e  t h e  p r e s e n t  g r i t  d u m p i n g  a r e a  w i l l  b e  
c o m p l e t e l y  f i l l e d  in .  T h i s  i s  a  p r o b l e m  t h a t  w i l l  h a v e  t o  b e  s o l v e d  a s  
s o o n  a s  p o s s ib l e .

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

A era tion  Grease Separa tion .— T h e  g r e a s e  s e p a r a t i o n  t a n k s  w e r e  
o p e r a t e d  t h e  e n t i r e  y e a r ,  e i t h e r  o n  a  p a r t i a l  o r  c o m p l e t e  o p e r a t i o n  b a s i s .  
T h e  a e r o - c h l o r i n a t i o n  e q u i p m e n t  w a s  n o t  o p e r a t e d  d u r i n g  t h e  c h l o r i n a ­
t i o n  s e a s o n  b e c a u s e  o f  t h e  d i f f ic u l t i e s  t h a t  h a d  b e e n  e n c o u n t e r e d  t h e  y e a r  
b e f o r e ,  a n d  i t  w a s  f e l t  t h a t  t h e  s a m e  r e s u l t s  c o u ld  b e  a c h i e v e d  b y  t h e  u s e  
o f  t h e  s o l u t i o n  p r e - c h l o r i n a t i o n  e q u i p m e n t .  A  r e m o v a l  o f  4 1 .3  p e r  c e n t  
o f  t h e  “ e t h e r  s o l u b l e ”  m a t e r i a l  w a s  a c c o m p l i s h e d  d u r i n g  t h e  m o n t h s  
o f  J u n e ,  J u l y ,  a n d  A u g u s t ,  w h e n  p r e - c h l o r i n a t i o n  w a s  p r a c t i c e d .  T h i s  
c o m p a r e s  to  a  r e m o v a l  o f  2 9 .6  p e r  c e n t  o f  t h e  s a m e  m a t e r i a l  d u r i n g  t h e  
r e m a i n d e r  o f  t h e  y e a r  ( e x c l u d i n g  t h e  r e s u l t s  f o r  S e p t e m b e r )  w h e n  n o  
p r e - c h l o r i n a t i o n  to o k  p la c e .

T h e  m a t t e r  o f  c lo g g e d  a e r a t i o n  p l a t e s  s t i l l  c a u s e d  t r o u b l e ,  a n d  i t  w a s  
n e c e s s a r y  t o  c l e a n  t h e m  w i t h  a  c o m b i n a t i o n  t r e a t m e n t  o f  c a u s t i c  s o d a  
a n d  s o d i u m  d i c h r o m a t e  d i s s o l v e d  in  c o n c e n t r a t e d  s u l f u r i c  a c id .  D if f i­
c u l t y  i n  o b t a i n i n g  p a r t s  a n d  s u p p l i e s  to  r e p a i r  a e r a t i o n  p a n s  m a d e  i t
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n e c e s s a r y  t o  c u t  o u t  t h e  n o r t h  s i d e  s e c t i o n  o f  t h e  a e r a t i o n  u n i t  t h e  l a t t e r  
p a r t  o f  t h e  y e a r .

Im lio ff T a n ks .— T h e  s e w a g e  t r e a t e d  i n  t h e  I m h o f f  t a n k s  w a s  s l i g h t l y  
s t r o n g e r  t h a n  t h a t  h a n d l e d  i n  1 9 3 9 . T h e  r e d u c t i o n s  e f f e c t e d  w e r e  3 8 .9  
p e r  c e n t  o f  s u s p e n d e d  m a t t e r ,  a n d  2 5 .4  p e r  c e n t  o f  B .O .D .  T h e  b a c t e r i ­
o lo g ic a l  r e d u c t i o n s  d u r i n g  t h e  s u m m e r  m o n t h s  a f t e r  p o s t - c h l o r i n a t i o n  
w e r e  v e r y  f a v o r a b l e  a n d  s h o w  w h a t  c a n  b e  a c c o m p l i s h e d  i n  t h i s  r e s p e c t  
b y  u s e  o f  c h lo r in e .

T h e r e  w e r e  r e m o v e d  f r o m  t h e  s u r f a c e s  o f  t h e  I m h o f f  t a n k s  b y  m e a n s  
o f  w a t e r  s p r a y s  a n d  h a n d  s k i m m in g ,  5 1 ,9 0 0  c u . f t .  o f  g r e a s e  s k i m m in g s ,  
a m o u n t in g  to  9 0 0 ,0 0 0  lb . o f  d r y  s o l id s .  T h i s  r e m o v a l  a m o u n t e d  to  1 0 .3  
p .p .m .,  a n d  c o n s t i t u t e d  a b o u t  10  p e r  c e n t  o f  t h e  t o t a l  a m o u n t  o f  m a t t e r  
r e m o v e d  f r o m  t h e  s e w a g e .

T h e  I m h o f f  t a n k s  w e r e  a g a i n  o p e r a t e d  a s  p r i m a r y  s e t t l i n g  t a n k s ,  
w i th  th e  d i g e s t i o n  o f  s l u d g e  b e i n g  a c c o m p l i s h e d  a s  m u c h  a s  p o s s ib l e  i n  
th e  s e p a r a t e  s l u d g e  d i g e s t i o n  t a n k s .  A  f u l l  s e a s o n  ( J u n e ,  J u l y ,  A u ­
g u s t ,  a n d  p a r t  o f  S e p t e m b e r )  o f  p r e - c h l o r i n a t i o n  s h o w e d  t h e  f u l l  v a l u e  
o f  t h i s  p r o c e s s  a s  f a r  a s  p r a c t i c a l l y  e l i m i n a t i n g  s e r i o u s  g a s  v e n t  f o a m ­
in g  n u i s a n c e  o f  t h e  I m h o f f  t a n k s ,  d u r i n g  t h i s  p e r i o d .  T h e  r e t a r d a t i o n  
o f  d ig e s t i o n  in  t h e  I m h o f f  t a n k s  a l s o  r e s i d t e d  in  p r o d u c t i o n  o f  m o r e  
g a s  in  t h e  s e p a r a t e  d i g e s t e r s .

D u r i n g  th e  e a r l y  s p r i n g  m o n t h s  i t  w a s  n e c e s s a r y  to  p u m p  d o w n  a n d  
c le a n  o u t  t h e  f lo w in g  t h r o u g h  c o m p a r t m e n t s  o f  a l l  t h e  t a n k s .  T h i s  p r o ­
c e d u r e  w a s  a l s o  f o l l o w e d  d u r i n g  t h e  r e m a i n d e r  o f  t h e  y e a r  w h e n e v e r  
c o n d i t io n s  j u s t i f i e d  d o i n g  so .

T h e  p r a c t i c e  w a s  c o n t i n u e d  t h e  e n t i r e  y e a r  o f  u s i n g  N u m b e r  13  I m ­
h o f f  t a n k  a s  a  d i g e s t e d  s l u d g e  s t o r a g e  a n d  c o n c e n t r a t i o n  t a n k .  N o  
o d o r  n u i s a n c e  w a s  a p p a r e n t  a t  a n y  t i m e  d u r i n g  t h e  y e a r .  T h e  d i ­
g e s t e d  s l u d g e  e n t e r i n g  t h i s  t a n k  c o n t a i n e d  7 .0 7  p e r  c e n t  t o t a l  s o l id s ,  
a n d  t h a t  b e i n g  r e m o v e d  a v e r a g e d  7 7 .7 6  p e r  c e n t  t o t a l  s o l id s .  T h e  m o r e  
u n i f o r m  s l u d g e  o b t a i n e d ,  a n d  a d d e d  f l e x i b i l i t y  c r e a t e d ,  p l u s  t h e  i n ­
c r e a s e  in  s o l id s  c o n t e n t ,  j u s t i f i e s  t h e  c o n t i n u e d  o p e r a t i o n  o f  t h i s  s t o r ­
a g e  ta n k .

Sewage Chlorination.— - P r e - c h l o r i n a t i o n  w a s  p r a c t i c e d  f r o m  J u n e  1, 
to  S e p t e m b e r  1 7 , w h i le  p o s t - c h l o r i n a t i o n  t o o k  p l a c e  f r o m  J u n e  1 to  S e p ­
te m b e r  4 . P r e - c h l o r i n a t i o n  d o s a g e s  a v e r a g e d  4 .1 9  p .p .m . ,  w h i l e  p o s t ­
c h l o r i n a t i o n  d o s a g e s  a v e r a g e d  7 .0 2  p .p .m .  A n  a t t e m p t  w a s  m a d e  d u r ­
in g  th e  p o s t - c h l o r i n a t i o n  p e r i o d  to  m a i n t a i n  a  c h l o r i n e  r e s i d u a l  i n  t h e  
s e w a g e  e ff lu e n t . T h i s  w a s  p o s s i b l e  7 5  p e r  c e n t  o f  t h e  t i m e .  T h e  
m e t h o d  u s e d  f o r  t e s t i n g  o f  r e s i d u a l  c h l o r i n e  w a s  t h e  s t a r c l i - i o d i n e  d e ­
t e r m i n a t i o n  w h ic h  a p p a r e n t l y  i s  a  m o r e  s e n s i t i v e  a n d  p r a c t i c a l  m e t h o d  
o n  s e t t l e d  s e w a g e ,  t h a n  t h e  o r t h o t o l i c l i n e  m e t h o d  w h ic h  w a s  u s e d  p r e v i ­
o u s ly .  C h lo r i n e  r e s i d u a l  d e t e r m i n a t i o n s  o n  t h e  s e w a g e  e f f lu e n t  w e r e  
m a d e  e a c h  h o u r  d u r i n g  t h e  m o n t h  o f  J u n e ,  a n d  e v e r y  tw o  h o u r s  t h e  r e ­
m a i n d e r  o f  t h e  p o s t - c h l o r i n a t i o n  s e a s o n .  A n  a t t e m p t  w a s  m a d e  to  
s c h e d u le  a n d  p r o g r a m  p o s t - c h l o r i n a t i o n  d o s a g e s ,  b u t  i t  w a s  f o u n d  t h a t  
b e c a u s e  o f  e x t r e m e l y  q u ic k  a n d  w id e  v a r i a t i o n s  i n  t h e  c h a r a c t e r  o f  t h e  
s e w a g e ,  i t  w a s  m o r e  e c o n o m ic a l  t o  r u n  r e s i d u a l  c h l o r i n e  t e s t s  f r e -
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q u e n t l v ,  a n d  to  d e p e n d  o n  t h e  c h l o r i n e  d e m a n d  c u r v e s  t o  s h o w  t r e n d s  
d u r i n g  t h e  d a y .  P r e - c l i l o r i n a t i o n  d o s a g e s  w e r e  s c h e d u l e d  a c c o r d i n g  
to  t h e  s t r e n g t h  o f  t h e  s e w a g e  d u r i n g  v a r i o u s  p a r t s  o f  t h e  d a y ,  a n d  o n l y  
e n o u g h  c h l o r i n e  w a s  u s e d  to  c o n t r o l  o d o r s  a n d  g a s  v e n t  f o a m i n g  o f  t h e  
I m h o f f  t a n k s .

T h e  c h l o r i n e  e q u i p m e n t  ( c h l o r i n e  e v a p o r a t o r ,  c h l o r i n a t o r s )  o p e r ­
a t e d  q u i t e  w e l l  w i t h  t h e  e x c e p t i o n  o f  t h e  r e c o r d e r s ,  w h i c h  g a v e  c o n ­
s i d e r a b l e  t r o u b l e .  T h i s  t r o u b l e  w a s  r e m e d i e d  t o  s o m e  e x t e n t  b y  m i n o r  
a d j u s t m e n t s ,  a n d  w a s  m o r e  e a s i l y  r e c o g n i z e d  a n d  o v e r c o m e  w i t h  a d d e d  
e x p e r i e n c e  w i t h  t h e  e q u i p m e n t .  T h e  p r e - c h l o r i n a t i o n  s o l u t i o n  d i f f u ­
s i o n  e q u i p m e n t  c a u s e d  s o m e  d i f f ic u l ty  b e c a u s e  o f  s c r e e n i n g s  c a t c h i n g  o n  
t h e  s u b m e r g e d  d r o p  h o s e s  a n d  b r i n g i n g  t h e m  t o  t h e  s u r f a c e  o f  t h e  s e w ­
a g e ,  r e s u l t i n g  a t  t i m e s  i n  c h l o r i n e  f u m e s  e s c a p i n g  i n t o  t h e  s c r e e n  b u i l d ­
in g .  T h i s  d i f f ic u l ty  w a s  o v e r c o m e  t o  a  l a r g e  e x t e n t  b y  i n s t a l l i n g  l o n g e r  
d r o p  h o s e s  a n d  w e i g h t i n g  t h e  f r e e  e n d s  d o w n  w i t h  c o l l a r s  m a d e  o u t  o f  
c h r o m e - n i c k e l  i r o n  p i p e .

Separa te  S ludge D igestion .— A l l  o f  t h e  d i g e s t e r s  w e r e  o p e r a t e d  a s  
p r i m a r y  d i g e s t i o n  t a n k s  a n d  p r a c t i c a l l y  a l l  o f  t h e  r e s u l t i n g  s l u d g e  w a s  
p u m p e d  t o  N u m b e r  13  I m h o f f  s l u d g e  s t o r a g e  t a n k  f o r  c o n c e n t r a t i o n  a n d  
c o m p o s i t i n g .  T h e  d i g e s t e r s  h a n d l e d  t h e  l a r g e s t  a m o u n t  o f  r a w  s l u d g e  
i n  t h e  h i s t o r y  o f  t h e  p l a n t ,  a n d  a t  t h e  s a m e  t i m e  p r o d u c e d  t h e  l a r g e s t  
v o lu m e  o f  g a s .  T h i s  w a s  i n  s o m e  m e a s u r e  d u e  t o  t h e  f a c t  t h a t  p r e ­
c h l o r i n a t i o n  r e t a r d e d  t h e  d i g e s t i o n  o f  s l u d g e  i n  t h e  I m h o f f  t a n k s  a n d  
c o n s e q u e n t l y  t h i s  g a s  w a s  c a p t u r e d  a t  t h e  d i g e s t e r s .

T h e  p a s t  s u m m e r ’s  o p e r a t i o n  o f  t h i s  u n i t  d e m o n s t r a t e d  m o r e  t h a n  
e v e r  t h e  n e e d  o f  m a k i n g  c h a n g e s  a n d  i m p r o v e m e n t s  t o  t h e  o l d  d i g e s t i o n  
u n i t  ( N u m b e r s  1 a n d  2 d i g e s t e r s )  s o  t h a t  t h i s  u n i t  c a n  c a r r y  a  g r e a t e r  
p o r t i o n  o f  t h e  r a w  s l u d g e  l o a d .  D u r i n g  t h e  p e a k  m o n t h s  o f  M a v - A u -  
g u s t ,  t h e  o ld  d i g e s t e r s  c a r r i e d  2 3 .5  p e r  c e n t  o f  t h e  t o t a l  l o a d ,  w h i l e  t h e i r  
t a n k  v o lu m e  i s  s u c h  t h a t  t h e y  s h o u l d  b e  a b l e  t o  c a r r y  3 3 .3  p e r  c e n t  o f  t h e  
t o t a l  l o a d .  T h e  m a i n  r e a s o n  f o r  t h i s  l o w e r  l o a d i n g  i s  t h e  i n a b i l i t y  to  
h a n d l e  t h e  l a r g e r  v o l u m e s  o f  g a s  t h a t  w o u l d  b e  g e n e r a t e d  w i t h  h i g h e r  
l o a d i n g s .

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

Sludge V acuum  F iltra tio n .— T h e  a v e r a g e  c h e m i c a l  d o s a g e s  n e c e s ­
s a r y  t o  p r o p e r l y  c o n d i t i o n  t h e  s l u d g e  w e r e  3 .0 1  p e r  c e n t  f e r r i c  c h l o r i d e ,  
a n d  1 2 .6  p e r  c e n t  c a l c iu m  o x id e  o n  a  d r y  s l u d g e  s o l i d s  b a s i s .  D e s p i t e  
t h e  f a c t  t h a t  a  t h i n n e r  s l u d g e  w a s  h a n d l e d  d u r i n g  1 9 4 0 , t h e  t o t a l  
c h e m i c a l  d o s i n g  c o s t s  p e r  u n i t  w e i g h t  o f  s l u d g e  d r y  s o l i d s  w a s  l e s s  t h a n  
i n  1 9 3 9 .

T h e  r e s u l t i n g  f i l t e r  c a k e  a v e r a g e d  6 6 .3  p e r  c e n t  m o i s t u r e .  A n  a v e r ­
a g e  o f  3 .7 4  lb .  d r y  s o l i d s  p e r  s q .  f t .  f i l t e r  a r e a  p e r  h o u r  w a s  p r o d u c e d .



A  lo w e r  y i e l d  w a s  d e l i b e r a t e l y  o b t a i n e d  b y  r e d u c i n g  t h e  f i l t e r  d r u m  
s p e e d .  T h i s  p e r m i t t e d  t h e  o p e r a t i o n  o f  tw o  v a c u u m  f i l t e r s  a t  a  t i m e ,  
f e e d i n g  o n e  i n c i n e r a t o r  a t  f u l l  l o a d ,  w h e r e a s  t o  p r o d u c e  t h e  s a m e  a m o u n t  
o f  c a k e  w i t h  o n e  f i l t e r  w a s  a l m o s t  i m p o s s i b l e  w i t h  r e a s o n a b l e  c h e m i c a l  
d o s a g e s .  T h i s  p r o c e d u r e  a l s o  p r o d u c e d  a  s t e a d i e r  f e e d  a n d  l e s s  t r o u b l e  
w i th  b l i n d i n g  f i l t e r s .  C o t t o n  f i l t e r  c l o t h s  w e r e  u s e d  t h e  e n t i r e  y e a r  a n d  
a v e r a g e d  ‘2 4 6  h o u r s  o f  o p e r a t i n g  l i f e .

T h e  t e c h n i q u e  o f  f i l t e r i n g  s l u d g e  w a s  d e v e l o p e d  to  s u c h  a  s t a t e  d u r ­
in g  th e  y e a r  t h a t  v e r y  l i t t l e  f i l t e r  c lo t h  b l i n d i n g  w a s  e n c o u n t e r e d  a n d  
th e  f i l t e r  c a k e  y i e l d  w a s  f o r  t h e  m o s t  p a r t  s t e a d y  a n d  u n i f o r m .  T r o u b l e  
w a s  e n c o u n t e r e d  w i t h  t h e  w i r e  s c r e e n s  o f  t h e  f i l t e r s  c l o s i n g  u p  w i t h  
s c a le  d e p o s i t s .  T h i s  d i f f ic u l ty  h a s  b e e n  o v e r c o m e  b y  t h e  u s e  o f  h y d r o ­
c h lo r ic  a c i d  t o  d i s s o l v e  t h e  s c a l e  a n d  a  r u b b e r i z e d  c lo t h  u s e d  a s  a n  a p r o n  
b e tw e e n  t h e  f i l t e r  d r u m  a n d  a g i t a t o r  t o  h o ld  t h e  a c id .  I t  h a s  b e e n  
f o u n d  n e c e s s a r y  t o  g iv e  a  f i l t e r  a n  a c i d  b a t h  a b o u t  o n c e  e v e r y  s ix  
m o n th s .  T h e  s l u d g e  m i x i n g  c h a m b e r s  h a v e  d e m a n d e d  a  c o n s i d e r a b l e  
a m o u n t  o f  m a i n t e n a n c e  w o r k  b e c a u s e  o f  w e a r  o n  t h e  s p r o c k e t s ,  c h a in s ,  
a n d  s h a f t  b e a r i n g s .  I t  i s  p l a n n e d  t o  r e m e d y  t h i s  s i t u a t i o n  to  s o m e  d e ­
g r e e  b y  s e p a r a t i n g  t h e  d r i v i n g  m e c h a n i s m  (2  s p r o c k e t s ,  c h a in ,  a n d  o n e  

:d«e b e a r i n g )  f r o m  t h e  s l u d g e  b y  m e a n s  o f  b u i l t - i n  s t e e l  p l a t e s  i n  t h e  m i x i n g
gest c h a m b e r s .  T h e  s l u d g e  c o n v e y o r  b e l t s  h a v e  g i v e n  s o m e  t r o u b l e  b e c a u s e
pie- o f  f a i l u r e s  a t  t h e  l a c i n g s .  T h e s e  f a i l u r e s  w e r e  p r i n c i p a l l y  d u e  to  m o i s ­

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

la» l a c i n g  b o l t  h o le s  w h e n  n e w  s p l i c e s  a r e  m a d e .
tioi A  n e w  f i l t e r  c a k e  c h u t e  w a s  c o n s t r u c t e d  a n d  p u t  i n t o  o p e r a t i o n  in
ater A u g u s t .  T h i s  e n a b l e s  f i l t e r  c a k e  t o  b e  d i v e r t e d  f r o m  t h e  i n c i n e r a t o r s
-An- a n d  p l a c e d  o u t s i d e  o f  t h e  i n c i n e r a t i o n  b u i l d i n g .  A  p o r t a b l e  b e l t  c o n -
heii v e y o r  w a s  o b t a i n e d  f r o m  t h e  S o u t h e r l y  S e w a g e  T r e a t m e n t  P l a n t ,  a n d

is  u s e d  to  c o n v e y  t h e  f i l t e r  c a k e  f r o m  t h e  c h u t e  d i s c h a r g e  to  a  p o i n t  f a r -  
y to t h e r  r e m o v e d  f r o m  t h e  b u i l d i n g .  T h e  p o r t a b l e  c o n v e y o r  c a n  a l s o  b e
»her u s e d  to  l o a d  t r u c k s .  A b o u t  1 4  p e r  c e n t  o f  t h e  t o t a l  f i l t e r  c a k e  p r o ­

d u c e d  s in c e  t h e  c h u te  w a s  i n s t a l l e d  h a s  b e e n  d i v e r t e d  f r o m  t h e  i n c i n e r -  
! re- a t o r s .  T h e  c h u te  i n s t a l l a t i o n  h a s  g i v e n  t h e  f i l t r a t i o n  a n d  i n c i n e r a t i o n
imps u n i t  a d d e d  f l e x ib i l i t y  t h a t  h a s  i n c r e a s e d  t h e  e a s e  o f  o p e r a t i o n ,  a n d  a l s o
rals. p e r m i t s  t h e  o p e r a t i o n  o f  t h e  v a c u u m  f i l t e r s  w h e n  r e p a i r s  a r e  n e c e s s a r y
into o n  th e  i n c i n e r a t i o n  e q u i p m e n t .
1 the A l l  o f  t h e  v a c u u m  p u m p  v a l v e s  w e r e  r e m o v e d  a n d  h e a v i l y  g a lv a -
isas n iz e d .  T h i s  h a s  r e s u l t e d  in  t h e  v a l v e s  r e m a i n i n g  c l e a n e r  f o r  l o n g e r

p e r i o d s  o f  t im e .  S o m e  a d d i t i o n a l  c o p p e r  p i p i n g  a n d  b r a s s  f i t t i n g s  w e r e  
r e p l a c e d  in s i d e  t h e  f i l t e r  d r u m s .  T h i s  r e p l a c e m e n t  i s  b e i n g  d o n e  w i th  

ride, e x t r a  h e a v y  i r o n  p ip e  w h e n e v e r  i t  i s  f o u n d  n e c e s s a r y  t o  d o  so .
¡pit* F ilter  Cake Incineration .— A s  a  w h o le ,  t h e  i n c i n e r a t i o n  p r o c e s s  p r o -
otal c e e d e d  i n  a  h i g h l y  s a t i s f a c t o r y  m a n n e r  t h e  e n t i r e  y e a r .  A  m a r k e d  i n ­
to1 c r e a s e  i n  t h e  v o l a t i l e  c o n t e n t  o f  t h e  f i l t e r  c a k e  o v e r  1 9 3 9  e n a b l e d  i n ­

c i n e r a t i o n  to  t a k e  p la c e  f o r  l o n g  p e r i o d s  o f  t i m e  w i t h o u t  a n y  a u x i l i a r y  
*'u e l  b e i n g  n e c e s s a r y .  O n  t h e  a v e r a g e ,  t h e  e q u i v a l e n t  o f  2 7 4  c u . f t .  o f

’id.

Vol. 15, No. 1 1940 REPORT OF DIVISION OF SEWAGE DISPOSAL 1 07



108 SEWAGE WORKS JOURNAL January , 1943

g a s  w a s  u s e d  p e r  t o n  o f  f i l t e r  c a k e  i n c i n e r a t e d  d u r i n g  1 9 4 0  a s  c o m p a r e d  
to  8 1 2  c u .  f t .  d u r i n g  1 9 3 9 .

A v e r a g e  d r y  s o l i d s  l o a d i n g  o f  t h e  i n c i n e r a t o r s  w a s  a b o u t  9 3  p e r  c e n t  
o f  d e s i g n  c a p a c i t y .  I n c i n e r a t o r  t e m p e r a t u r e s  w e r e  a  l i t t l e  h i g h e r  t h a n  
d u r i n g  1 9 3 9 , a n d  w e r e  c a u s e d  b y  t h e  h i g h e r  l o a d i n g  a n d  v o l a t i l e  c o n ­
t e n t  o f  t h e  f i l t e r  c a k e .

T h e  a i r  p r e - h e a t e r s  o f  b o t h  i n c i n e r a t o r s  c a u s e d  s o m e  d i f f i c u l ty  d u e  
to  e x c e s s i v e  l o s s  o f  d r a f t  t h r o u g h  t h e m  a n d  i n s u f f i c i e n t  d r a f t  o n  t h e  i n ­
c i n e r a t o r s .  I t  h a s  b e e n  r e c o m m e n d e d  t h a t  g a s  b y - p a s s e s  b e  i n s t a l l e d  
a r o u n d  b o t h  p r e - h e a t e r s .  I n  a d d i t i o n  t o  s e c u r i n g  g r e a t e r  d r a f t  o n  t h e  
i n c i n e r a t o r s ,  t h e  h y - p a s s e s  w o u ld  p e r m i t  b e t t e r  c o n t r o l  o f  t h e  t e m p e r a ­
t u r e  o f  t h e  a i r  l e a v i n g  t h e  p r e - h e a t e r s ,  w h ic h  s o m e t i m e s  t e n d  to  o v e r ­
h e a t .

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

T a b l e  II .— Summary of Operation Data— Westerly Plant, Cleveland, Ohio
I tem  1940 A verage

Sewage flow treated........................................................................................  28.5 m.g.d.
Grit removal..................................................................................................... 2.34 c.f. per m.g.

Volatile content......................................................................................  23.0 %

Analytical data:
5-Day B.O.D.—raw sewage.................................................................  245 p.p.m.

Imhoff effluent................................................................................  182 p.p.m.
Reduction................................................................................  25.7 %

Suspended solids—raw sewage............................................................  262 p.p.m.
Imhoff effluent................................................................................  160 p.p.m.

Reduction................................................................................  38.9 %
Grease—raw sewage (acidified ether so l.)......................................... 130 p.p.m.

Imhoff effluent................................................................................  88  p.p.m.
Reduction................................................................................  32.4 %

Oxygen consumed—raw sewage..........................................................  176 p.p.m.
Imhoff effluent................................................................................  156 p.p.m.

Reduction................................................................................  11.5 %

Chlorination data:
Prechlorination—days operated..........................................................  108

Average dosage...............................................................................  4.19 p.p.m.
Post chlorination—days operated.......................................................  95

Average dosage................................................................................ 7.02 p.p.m.
Average residual.............................................................................  1.48 p.p.m.
Time residual maintained.............................................................  74.9 %

Bacterial data:
Total bacteria—raw sewage.................................................................  1,808 1,000 per ml.

Imhoff effluent................................................................................  1,250 1,000 per ml.
Reduction................................................................................  30.9 %

Presumptive B. Coli—raw sewage...................................................... 88  1,000 per ml.
Imhoff effluent................................................................................  42.9 1,000 per ml.

Reduction................................................................................. 51.3 %
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T ab le  II .— Continued
I tem  1940 A verage

Sludge digestion data:
Volatile content fresh solids................................................................. 72.2 %

Sludge drawn from Imhoffs to digesters................................... 65.3 %
Quantity sludge to digesters (gal. per m.g. sewage)  1,824 gallons

Solids content.................................................................................  7.03 %
Alkalinity as Ca C 0 8  1,059 p.p.m.
pH ..................................................................................................... 6.7

Digestion temperature..........................................................................  91.0 degrees F.
Gas production:

Per pound volatile solids added.................................................. 9.07 c.f.
Per pound volatile solids destroyed........................................... 21.49 c.f.

Supernatant liquor (gal. per m.g. sewage)  707 gallons
Solids content.................................................................................  0.66 %
Volatile content.............................................................................  50.5 %
Alkalinity as CaC03   3,200 p.p.m.
pH ..................................................................................................... 7.3

Digested sludge quantity (gal. per m.g. sewage)  1,206 gallons
Solids content  7.48 %
Volatile content.............................................................................  49.8 %
Alkalinity as CaC03  3,280 p.p.m.
pH ..................................................................................................... 7.3

Sludge dewatering:
Chemical dosage—ferric chloride  3.01 %

Lime (as CaO)...............................................................................  12.60 %
Filter cake moisture content...............................................................  66.3 %

Volatile content.............................................................................  42.9 %
Filter rate (lb. per sq. ft. per hr.)   3.74 lb.
Ave. life of filter cloth  246 hours
Filtrate total solids content  4,121 p.p.m.

Suspended solids content  495 p.p.m.

Incineration data:
Quantity filter cake incinerated  832 tons per mo.

Dry solids incinerated  280 tons per mo.
Incineration rate (per unit)......................................................... 1.35 tons per hr.

Fuel value of cake (per lb. dry vol. solids)  11,217 B.T.U.
Moisture evaporated  552 tons per mo.
Volatile matter in ash  0.12  %
Auxiliary fuel consumption:

Oil—per ton cake........................................................................... 0.369 gallons
Per ton dry solids.................................................................  1.098 gallons
Standby rate........................................................................... 0.146 gal. per hr.

Gas—per ton cake......................................................................... 187 c.f.
Per ton dry solids  556 c.f.
Standby rate  1,209 c.f. per hr.

Incineration temperatures:
Hearth Number 1   910 deg. F.

Number 2   1,220 deg. F.
Number 3   1,230 deg. F.
Number 4   1,440 deg. F.
Number 6   850 deg. F.

Preheater—air entering  310 deg. F.
Air leaving  780 deg. F.

Cooling air—top of shaft  460 deg. F.
Operation costs (per m.g. treated)*...........................................................  $12.41

* Adjusted to treatment processes as employed at Easterly, Southerly and Westerly plants.
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Southerly Sewage Treatment Plant

B y  G . E .  F l o w e r

Superintendent

B a r  G rates and G rit C ham bers.— T h e r e  i s  n o  s e r i o u s  d i f f i c u l ty  in  
t h e  o p e r a t i o n  o f  t h e s e  u n i t s .  H o w e v e r ,  a  m e c h a n i c a l l y  c l e a n e d  f in e  
s c r e e n  i s  h i g h l y  d e s i r a b l e .  T h e  c a r r y i n g  o v e r  o f  l a r g e  p a r t i c l e s ^  o f  
f l o a t i n g  m a t e r i a l  s e r i o u s l y  h a m p e r s  t h e  p r o p e r  o p e r a t i o n  o f  t h e  t r i c k ­
l i n g  f i l t e r s .  A t  t h e  p r e s e n t  t i m e ,  r e m o v a b l e  s c r e e n s  i n  t h e  e f f lu e n t  e n d  
o f  t h e  I m l i o f f  t a n k s  h o l d  b a c k  t h e  l a r g e  f l o a t i n g  m a t e r i a l  f r o m  g o in g  
o v e r  w i t h  t h e  s e w a g e .  T h e  o b j e c t i o n  to  t h i s  m e t h o d  i s  t h a t  t h e  s c r e e n s  
s o o n  p l u g  u p ,  n e c e s s i t a t i n g  t h e  b y - p a s s i n g  o f  a l l  s e w a g e  f r o m  t h e  I m h o f f  
t a n k s  t o  t h e  r i v e r  l o n g  e n o u g h  f o r  t h e  s c r e e n s  t o  b e  c l e a n e d  a n d  p u t  
b a c k  i n  p la c e .  A t  t h e  p r e s e n t  t i m e  t h i s  i s  a  d a i t y  o c c u r r e n c e  i n v o l v i n g  
a  p a r t i a l  c e s s a t i o n  i n  t h e  o p e r a t i o n  o f  t h e  a e r a t i o n  t a n k s ,  D o r r  s e t t l i n g  
t a n k s ,  t r i c k l i n g  f i l t e r s ,  a n d  m a g n e t i t e  f i l t e r s .  D u r i n g  1 9 4 0 ,  3 0 2  h o u r s  
w e r e  s p e n t  o n  t h i s  o p e r a t i o n  a lo n e .  A s  l o n g  a s  t h i s  c o n d i t i o n  p e r s i s t s  
t h e  p l a n t  c a n n o t  f u n c t i o n  i n  i t s  b e s t  p o s s i b l e  m a n n e r .

D e s p i t e  a l l  e f f o r t s  t o  k e e p  t h e  g r i t  c h a m b e r  p o c k e t s  c l e a n ,  a  s u b s t a n ­
t i a l  q u a n t i t y  o f  s a n d  a n d  c i n d e r s  i s  f o u n d  i n  t h e  a p p r o a c h  c h a n n e l s  a n d  
i n  t h e  c o n d u i t  a n d  c h a n n e l s  l e a d i n g  to  t h e  I m h o f f  t a n k s .  A l s o ,  a  c o n s i d ­
e r a b l e  q u a n t i t y  o f  g r i t  i s  f o u n d  i n  t h e  b o t t o m  o f  s o m e  o f  t h e  I m h o f f  
t a n k s .  T h e  d r y  w e a t h e r  f lo w  c h a n n e l  w a s  i n  u s e  a n  a v e r a g e  o f  2 1 .8  
d a y s  p e r  m o n t h  o r  a b o u t  7 3  p e r  c e n t  o f  t h e  t o t a l  t i m e .

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

T h e  s l u d g e  p o t  e j e c t o r s  f o r  p u m p i n g  a r e  n o t  v e r y  e f f e c t i v e  f o r  l a r g e  
v o lu m e s .  T h e i r  i n e f f e c t i v e n e s s  i s  d u e  t o  a  l a c k  o f  p u m p i n g  c a p a c i t y ,  
h i g h  m a i n t e n a n c e  c o s t s  a n d  e x c e s s i v e  p o w e r  c o n s u m p t i o n .  A t  f r e q u e n t  
i n t e r v a l s ,  2 4 - h o u r  p u m p i n g  s c h e d u l e s  h a d  t o  b e  m a i n t a i n e d  i n  o r d e r  to  
r e m o v e  t h e  s o l i d s  d e p o s i t e d  i n  t h e  t a n k s .  A  c e n t r i f u g a l  p u m p ,  t o  r e ­
p l a c e  t h e  s l u d g e  p o t  e j e c t o r s ,  w o u l d  b e  f a r  m o r e  e c o n o m i c a l  f r o m  th e  
s t a n d p o i n t  o f  p u m p i n g  t i m e  a n d  c o s t  o f  o p e r a t i o n .  I f  t h e  i n s t a l l a t i o n  
o f  t h e  c e n t r i f u g a l  p u m p  a s  s p e c i f i e d  h a d  b e e n  p o s s i b l e ,  i t  w o u l d  h a v e  
p r o b a b l y  p a i d  f o r  i t s e l f  d u r i n g  t h e  y e a r  a n d  a t  t h e  s a m e  t i m e  i n s u r e d  
m o r e  p o s i t i v e  a n d  c o n v e n i e n t  o p e r a t i o n .

P u m p in g  S ta tio n .— T h e  i n s t a l l a t i o n  o f  t e l e c h r o n  c lo c k s  i n  t h e  e l e c ­
t r i c a l  c i r c u i t s  o f  t h e  s e w a g e  p u m p s  h a s  p r o v e d  t o  b e  s a t i s f a c t o r y .  T h e  
t i m e  o f  p u m p i n g  h a s  s e r v e d  a s  a  r e l i a b l e  i n d e x  o f  t h e  v o l u m e  o f  s e w a ° e  
p u m p e d .

A bb rev ia ted  A era tion  U nit.— T h i s  p o r t i o n  o f  t h e  p l a n t  i s  t h e  m o s t  
e f f e c t i v e  s i n g l e  u n i t  i n  u s e ,  d e s p i t e  t h e  f a c t  t h a t  a l o n g  w i t h  s e w a g e  a
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c o n s id e r a b l e  a m o u n t  o f  s u p e r n a t a n t  l i q u o r s  w a s  t r e a t e d .  T h e  o n ly  
d r a w b a c k  to  t h i s  u n i t  i s  in s u f f i c ie n t  c a p a c i t y .  F o r  c o m p l e t e  p u r i f i c a t i o n  
th e  c a p a c i ty  o f  t h i s  u n i t  (2 2  m .g .d . )  s h o u l d  b e  d o u b le d .  A s  i t  i s ,  l e s s  
th a n  48  p e r  c e n t  o f  t h e  I m h o f f  t a n k  e f f lu e n t  w a s  t r e a t e d  in  t h e  a e r a t i o n  
u n i t  a n d  th e  b a l a n c e  b y - p a s s e d  t o  t h e  r i v e r .

O n e  o f  t h e  c h i e f  d i f f ic u l t i e s  e x p e r i e n c e d  i s  i n  t h e  c lo g g i n g  o f  t h e  
d i f f u s e r  p l a t e s  a n d  t u b e s .  T h i s  i s  l a r g e l y  d u e  t o  t h e  p r e s e n c e  o f  p e ­
r io d ic a l ly  o c c u r r i n g  h i g h  i r o n  w a s t e s .  I n  e a c h  c a s e  ( t u b e s  o r  p l a t e s )  
th e  t a n k s  h a v e  t o  b e  t a k e n  o u t  o f  s e r v i c e ,  p u m p e d  d o w n  a n d  t h e n  th e  
d i f f u s in g  m a t e r i a l  d i s m a n t l e d ,  w a s h e d ,  t r e a t e d  w i t h  a c id ,  w a s h e d  a g a i n  
a n d  th e n  r e - a s s e m b le d .  O n  t h i s  d i f f u s e r  t u b e  u n i t  p r o v i s i o n s  w e r e  
m a d e  f o r  l i f t i n g  t u b e  s e c t io n s  o u t  o f  t h e  w a t e r  w i t h o u t  i n t e r r u p t i n g  
o p e r a t io n  o f  t h e  u n i t .  H o w e v e r ,  t h e  l i f t i n g  c a b le s  w e r e  i n s t a l l e d  in  
s u c h  a  w a y  t h a t  t h e i r  e x p o s u r e  to  s e w a g e  w a s  u n a v o i d a b l e .  B e c a u s e  o f  
th i s  th e  c a b le s  w e r e  s o o n  c o r r o d e d  a n d  s u b s e q u e n t  c l e a n i n g  n e c e s s i t a t e d  
s h u td o w n  o f  t h e  u n i t .  S in c e  t h e  i n s t a l l a t i o n  o f  t h e  o r i g i n a l  a e r a t i o n  
u n i t s  a t  t h e  S o u t h e r l y  P l a n t  t h e  C h ic a g o  P u m p  C o m p a n y  h a s  d e v e lo p e d  
a  l i f t i n g  m e c h a n i s m  f o r  t h e i r  d i f f u s e r  t u b e  a s s e m b l i e s  w h ic h  d o e s  n o t  
s u b je c t  t h e  l i f t i n g  c a b le s  to  s e w a g e  e x p o s u r e .  B e c a u s e  o f  t h e  f r e ­
q u e n c y  o f  t u b e  a n d  p l a t e  c l e a n in g ,  c a u s e d  b y  i n d u s t r i a l  w a s t e s  f r o m  
p ic k l in g  p l a n t s ,  i t  w o u ld  b e  h i g h l y  d e s i r a b l e  to  c h a n g e  o v e r  a l l  t h e  a e r a ­
t i o n  t a n k s  a t  t h e  S o u t h e r l y  p l a n t  i n t o  t u b e - t y p e  d i f f u s e r  u n i t s  i n c o r p o ­
r a t i n g  th e  u s e  o f  t h e  l a t e l y  d e v e l o p e d  t y p e  o f  t u b e  l i f t e r .  I n  t h i s  w a y  
n o  s h u td o w n s  w o u ld  b e  n e c e s s a r y  a n d  p e r i o d i c  r e p l a c e m e n t s  o f  p l u g g e d  
tu b e s  w i th  c le a n  o n e s  r e a d i l y  a c c o m p l i s h e d .

Blowers .— T h e  b lo w e r s  h a v e  f u n c t i o n e d  s a t i s f a c t o r i l y  b u t  b e c a u s e  
o f  th e  u n d u e  p l u g g i n g  o f  p l a t e s  a n d  t u b e s  t h e  d i s c h a r g e  a i r  h a s  f r e ­
q u e n t ly  b e e n  d e l i v e r e d  a t  p r e s s u r e s  i n  e x c e s s  o f  t h e  d e s i g n e d  m a x i m u m  
o f  8.5  lb . p e r  s q .  f t .  T h i s  i s  a  h i g h l y  u n d e s i r a b l e  c o n d i t i o n  a n d  m a y  
r e s u l t  e v e n t u a l l y  i n  s e r i o u s  d a m a g e  to  t h e  b lo w e r s .

T h e  a i r  i n t a k e  p a s s a g e  to  t h e  b lo w e r  h a s  b e e n  in  c o n t i n u o u s  v i b r a ­
t io n  (d u e  to  t h e  b lo w e r  p u l s a t i o n s )  a n d  h a s  l o o s e n e d  u p  s o m e  o f  t h e  t i l e  
d iv id in g  w a l l  so  t h a t  e x c e s s iv e  v i b r a t i o n s  a r e - s e t  u p  i n  i t  a n d  th e  a d ­
jo in in g  w a l l s  o f  t h e  b u i l d i n g  p r o p e r .  T h i s  w a l l  w i l l  e v e n t u a l l y  h a v e  to  
be  r e m o v e d  a n d  f a c i l i t i e s  p r o v i d e d  t o  l e s s e n  t h e  s t r u c t u r e  v i b r a t i o n s  in  
o r d e r  to  p r e v e n t  f u t u r e  b u i l d i n g  d a m a g e .

Trickling F ilte rs .— T h e  t r i c k l i n g  f i l t e r s  w e r e  i n  o p e r a t i o n  d u r i n g  
th e  l a s t  e ig h t  m o n t h s  o f  t h e  y e a r .  T h e  p l a n t  h a s  s u f f ic ie n t  f l e x ib i l i t y  to  
a llo w  th e  t r e a t m e n t  o f  m i x t u r e s  o f  I m h o f f  t a n k  e f f lu e n t  a n d  D o r r  t a n k  
e fflu en t. T h e  t r i c k l i n g  f i l t e r s  a n d  t h e  p u m p i n g  s t a t i o n  h a v e  a d e q u a t e  
c a p a c i ty  to  t r e a t  t h e  e n t i r e  p r e s e n t  p l a n t  f lo w . H o w e v e r ,  t h e  c a p a c i t y  
o f  th e  m a g n e t i t e  f i l t e r s  i s  in s u f f i c ie n t  f o r  t h e s e  f lo w s  a n d  f u r t h e r m o r e ,  
t h e r e  a r e  n o  a d e q u a t e  f a c i l i t i e s  f o r  b y - p a s s i n g  t h e  t r i c k l i n g  f i l t e r  e ff lu ­
e n t .  B e c a u s e  o f  t h e s e  r e a s o n s  f u l l  t r i c k l i n g  f i l t e r  c a p a c i t y  c a n n o t  b e  
r e a l iz e d .  A n o t h e r  c o n t r i b u t i n g  c a u s e  h a s  a l r e a d y  b e e n  m e n t i o n e d ; t h e  
d if f ic u l ty  o f  k e e p in g  m a t e r i a l  o u t  o f  t h e  s e w a g e  w h ic h  w o u ld  t e n d  to  c lo g  
th e  s p r a y  n o z z le s  o n  t h e  f i l t e r s .  I f  t h e s e  o b j e c t i o n s  w e r e  r e m o v e d ,  a n d  
th e y  c a n  b e  r e m o v e d ,  c o n s i d e r a b l y  g r e a t e r  p u r i f i c a t i o n s  c o u ld  b e  e f ­
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f e c t e d  a t  p r a c t i c a l l y  n o  a d d i t i o n a l  o p e r a t i o n  c o s t  e x c e p t  t h e  a d d i t i o n s ,  
p o w e r  c o s t s  n e c e s s a r y  t o  p u m p  t h e  v o l u m e s  o f  s e w a g e  n o w  b y - p u s s e d  
t o  t h e  r i v e r .

M agnetite  F ilte rs .— D u r i n g  t h e  f i r s t  f o u r  m o n t h s  o f  t h e  y e a r  t h e  
m a g n e t i t e  f i l t e r s  t r e a t e d  D o r r  c l a r i f i e r  e f f lu e n t  ( t r i c k l i n g  f i l t e r s  n o t  in  
o p e r a t i o n )  d i r e c t l y  a n d  d u r i n g  t h e  l a s t  e i g h t  m o n t h s  t h e y  t r e a t e d  t r i c k ­
l i n g  f i l t e r  e f f lu e n t .  T h e  w a s h  w a t e r  f r o m  t h e  m a g n e t i t e  f i l t e r s  i s  m e t e r e d  
a n d  p u m p e d  b a c k  t o  t h e  I m h o f f  t a n k s .  T h e  m a g n e t i t e  f i l t e r s  h a v e  n o t  
o p e r a t e d  s a t i s f a c t o r i l y .  T h e  r e a s o n s  f o r  t h i s  u n s a t i s f a c t o r y  o p e r a t i o n  
a r e  a s  f o l l o w s  :

1. C o s t s  o f  e l e c t r i c a l  m a i n t e n a n c e .  A  g o o d  m a n y  f e a t u r e s  o f  th e  
e q u i p m e n t  c a u s i n g  e l e c t r i c a l  t r o u b l e  h a v e  b e e n  e l i m i n a t e d  b u t  d i f f ic u l t ie s  
a r e  s t i l l  b e i n g  e x p e r i e n c e d .

2 . L a c k  o f  u n i f o r m i t y  i n  d e p t h  o f  m a g n e t i t e  f i l t e r i n g  m e d i u m .  A  
t e n d e n c y  f o r  t h e  f o r m a t i o n  o f  b a r e  s p o t s  a n d  g r a d u a l  d e p o s i t i o n  o f  
m a g n e t i t e  m a t e r i a l  a t  t h e  e n d s  o f  t h e  f i l t e r  a r e  t h e  c h i e f  c a u s e s .  M o s t  
o f  t h i s  d i f f i c u l ty  h a s  b e e n  e l i m i n a t e d  b y  t h e  i n s t a l l a t i o n  o f  s c r a p e r  b a r s  
b u t  g r e a t e r  i m p r o v e m e n t  s h o u l d  s t i l l  b e  e f f e c t e d  b y  i m p r o v e m e n t s  in  
t h e  d e s i g n  o f  t h e  s c r a p i n g  e q u i p m e n t .

3 . D e p o s i t i o n  o f  s o l i d s  i n  t h e  o ld  h u m u s  t a n k  b o t t o m s  w h ic h  n o w  
s e r v e  a s  t h e  b o t t o m s  f o r  t h e  m a g n e t i t e  f i l t e r s .  T h e r e  a r e  n o  p r o v i s i o n s  
f o r  t h e  r e m o v a l  o f  t h e s e  s o l i d s ,  c o n s e q u e n t l y  t h e  B .O .D .  o f  t h e  e ff lu e n t 
i s  h i g h e r  t h a n  t h a t  o f  t h e  i n f l u e n t  d e s p i t e  t h e  f a c t  t h a t  t h e  f i l t e r s  d o  
b r i n g  a b o u t  a  s a t i s f a c t o r y  s o l i d s  r e m o v a l .

4 . E f f l u e n t  c h a n n e l s  i n a d e q u a t e  f o r  s e w a g e  r e m o v a l .  A b o u t  20 
m .g .d .  i s  t h e  c a p a c i t y  o f  t h e  m a g n e t i t e  f i l t e r s  a t  t h e  p r e s e n t  t i m e .  T h e  
f i l t e r s  t h e m s e l v e s  h a v e  a d e q u a t e  c a p a c i t y  t o  h a n d l e  t h e  e n t i r e  p l a n t  flow  
( i n  e x c e s s  o f  3 0  m . g . d . ) ,  b u t  t h e  h y d r a u l i c s  a r e  s u c h  t h a t  o n l y  20 
m .g .d .  c a n  b e  a d e q u a t e l y  h a n d l e d .  T h e r e  a r e  n o  p r o v i s i o n s  f o r  b y ­
p a s s i n g  p a r t  o f  t h e  t r i c k l i n g  f i l t e r  e f f lu e n t  a n d  a s  a  r e s u l t  o f  t h i s ,  th e  
c a p a c i t y  o f  t h e  t r i c k l i n g  f i l t e r s  i s  r e s t r i c t e d  t o  t h a t  o f  t h e  m a g n e t i t e  
f i l t e r s .  T o  r e m e d y  t h i s  s i t u a t i o n  tw ro  i n s t a l l a t i o n s  s h o u l d  b e  m a d e .  A  
s e w e r  t h a t  w i l l  h a n d l e  a b o u t  4 0  m .g .d .  s h o u l d  b e  i n s t a l l e d  t o  a l l o w  f u l l  
u s e  o f  t h e  m a g n e t i t e  f i l t e r s  t o  s a t i s f y  p r e s e n t  a n d  f u t u r e  n e e d s  a n d  a 
b y - p a s s  s e w e r  f o r  4 0  m .g .d .  t o  a l l o w  b y - p a s s i n g  o f  t h e  m a g n e t i t e  f i l t e r s  
i n  t h e  e v e n t  t h a t  r e p a i r s  h a v e  t o  b e  m a d e  o n  t h e  m a g n e t i t e  f i l t e r s .

C oncentration T a n k s .— T h e  c o n c e n t r a t i o n  t a n k s  w e r e  d e s i g n e d  to  
c o n c e n t r a t e  t h e  i n c o m i n g  s o l i d s  f r o m  t h e  E a s t e r l y  p l a n t  a n d  t h e  e x c e s s  
s l u d g e  f r o m  t h e  D o r r  c l a r i f i e r s  o f  t h e  S o u t h e r l y  p l a n t .  T h e  p l a n t  p i p ­
i n g  a l s o  h a s  s u f f ic i e n t  f l e x i b i l i t y  t o  a l l o w  p u m p i n g  o f  s l u d g e  f r o m  th e  
I m h o f f  t a n k s .  T h e  in c o m i n g  s o l i d s  t o  t h e  t a n k s  c o n s i s t  " o f  p r i m a r y  
s o l i d s ,  s k i m m i n g s ,  e x c e s s  a c t i v a t e d  s l u d g e ,  a n d  g r e a s e  f r o m  t h e  E a s t ­
e r l y  p l a n t ,  a n d  e x c e s s  s l u d g e  f r o m  t h e  S o u t h e r l y  p l a n t .  P r a c t i c a l l y  a l l  
o f  t h i s  m a t e r i a l  i s  q u i t e  s e p t i c  a n d  a n y  a t t e m p t  a t  c o n c e n t r a t i o n  b y  p u r e  
s e t t l i n g  a c t i o n  i s  q u i t e  d i f f ic u l t  o f  a c c o m p l i s h m e n t .

T h e  t a n k s  w e r e  d e s i g n e d  to  t r e a t  i n c o m i n g  s o l i d s  h a v i n g  a  3  p e r  c e n t  
s o l i d s  c o n t e n t  a n d  to  c o n c e n t r a t e  t h i s  m i x t u r e  t o  a  4  p e r  c e n t  s o l i d s
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c o n te n t .  O n  th e  b a s i s  o f  1 9 4 0  o p e r a t i o n  t h i s  p r e m i s e  w a s  w e l l  f o u n d e d .  
T h e  a v e r a g e  s o l id s  c o n t e n t  o f  t h e  i n f l u e n t  m a t e r i a l  w a s  3 .1  p e r  c e n t  
a n d  t h a t  o f  t h e  c o n c e n t r a t e d  s l u d g e  3 .9  p e r  c e n t .

T h e  h a n d l i n g  o f  g r e a s e  a t  t h e  c o n c e n t r a t i o n  t a n k s  i s  a  s e r i o u s  p r o b ­
lem . T h e  g r e a s e  f l o a t s  o n  t h e  s u r f a c e  o f  t h e  t a n k s ,  a n d  w h e n  d r a w n  to  
th e  I m h o f f  t a n k s  o f  t h e  S o u t h e r l y  p l a n t ,  n e c e s s i t a t e s  c o n s i d e r a b l e  l a b o r  
f o r  i t s  r e m o v a l .  A  s u g g e s t e d  p r o c e d u r e  i s  t o  s k i m  t h e  m a t e r i a l  a t  t h e  
c o n c e n t r a t i o n  t a n k s ,  w h e r e  t h e  s u r f a c e  a r e a  f o r  s k i m m i n g  i s  a t  a  m i n i ­
m u m , in t o  s o m e  s o r t  o f  i m p r o v i s e d  s u m p ,  a n d  to  p u m p  f r o m  t h i s  s u m p  
in to  th e  d i g e s t i o n  t a n k s .  B y  t h i s  p r o c e d u r e ,  g r e a t e r  g a s  y i e l d s  w o u ld  
be b r o u g h t  a b o u t  i n  t h e  d i g e s t i o n  t a n k s ,  a n d  a n  u n s i g h t l y  c o n d i t i o n  
w o u ld  b e  m in im iz e d  i n  t h e  s e w a g e  p u r i f i c a t i o n  u n i t s .  A n  a l t e r n a t i v e  
p la n  w o u ld  b e  f o r  t h e  E a s t e r l y  p l a n t  t o  d i s p o s e  o f  i t s  o w n  g r e a s e  a n d  
s k im m in g s .  I t  w o u ld  a l s o  b e  w o r t h w h i l e  t o  i n v e s t i g a t e  t h e  p o s s i b i l i t i e s  
o f  m e c h a n ic a l  d e w a t e r i n g  m a c h i n e s  e i t h e r  o f  t h e  v a c u u m  o r  p r e s s u r e  
ty p e .  T h e  n e e d  f o r  t h i s  f u r t h e r  c o n c e n t r a t i o n  i s  d u e  to  a n  in s u f f ic ie n c y  
o f  d e t e n t i o n  t i m e  i n  t h e  d i g e s t e r s .

Separate D igestion T a n ks .— O n e  o f  t h e  c h i e f  d i f f ic u l t i e s  i n  t h e  o p e r a ­
t io n  o f  t h e  d i g e s t i o n  t a n k s  i s  a  l a c k  o f  s u f f ic i e n t ly  c o n c e n t r a t e d  s o l id s  
in f lu e n t  to  t h e  d i g e s t i o n  t a n k s .  T h i s  l a c k  o f  s o l id s  c o n c e n t r a t i o n  d e ­
c r e a s e d  th e  e f f e c t iv e  c a p a c i t y  o f  t h e  d i g e s t e r s ,  i n c r e a s e s  t h e  a m o u n t  o f  
s u p e r n a t a n t  to  b e  h a n d l e d ,  p r o d u c e s  a  t h i n  d i g e s t e d  s l u d g e ,  c a u s e s  a  
w a s t a g e  o f  g a s  u s e d  in  h e a t i n g  t h e  t a n k s ,  a n d  c u t s  d o w n  o n  g a s  p r o d u c ­
t io n .  I n  f a c t  t h e  w h o le  k e y n o t e  o f  p r o p e r  o p e r a t i o n  i n  t h e  s o l id s  t r e a t ­
m e n t  u n i t s  o f  t h e  p l a n t  a p p e a r s  t o  b e  t h e  d e m a n d  f o r  i n c r e a s e d  s o l id s  
c o n c e n t r a t i o n s .

T h e  d ig e s t i o n  t a n k s  w e r e  d e s i g n e d  to  g iv e  a  3 6 - d a y  d i g e s t i o n  p e r i o d .  
I n  1939  th e  a v e r a g e  d i g e s t i o n  p e r i o d  w a s  17  d a y s  a n d  in  1 9 4 0  i t  w a s  26  
d a y s .  T h e  i n c r e a s e  i n  d i g e s t i o n  t i m e  i n  1 9 4 0  i s  d u e  c h ie f ly  to  i m p r o v e d  
m e th o d s  o f  s l u d g e  c o n c e n t r a t i o n  a t  t h e  E a s t e r l y  p l a n t .  H o w e v e r ,  t h e  
2 6 -d a y  p e r i o d  ( f o r  1 9 4 0 )  i s  s t i l l  10  d a y s  s h o r t  o f  t h e  b a s i s  f o r  d e s i g n  
a n d  d o e s  n o t  a l lo w  s u f f ic ie n t  m a r g i n  f o r  h a n d l i n g  I m h o f f  t a n k  s l u d g e s  
i n  d ig e s t i o n  t a n k s .  T h e  b u lk  o f  I m h o f f  t a n k  s l u d g e  i s  n o w  l a g o o n e d ;  
a n  u n d e s i r a b l e  b u t  u n a v o i d a b l e  p r a c t i c e .

Sludge F iltra tion .— T h e  a v e r a g e  d o s e  o f  c h e m i c a l s ,  o n  t h e  b a s i s  o f  
w e ig h t  o f  d r y  s l u d g e  s o l id s  c o n d i t i o n s ,  w a s  3 .9  p e r  c e n t  f o r  f e r r i c  c h lo ­
r id e ,  15 .3  p e r  c e n t  f o r  l im e  a n d  1 3 .6  p e r  c e n t  f o r  c a l c iu m  o x id e .  T h i s  i s  
a n  im p r o v e m e n t  o v e r  1 9 3 9  w h e r e  t h e  c o r r e s p o n d i n g  p e r c e n t a g e s  w e r e  
4.2 p e r  c e n t ,  1 6 .5  p e r  c e n t  a n d  1 4 .6  p e r  c e n t .  T h i s  i m p r o v e m e n t  i n  
e c o n o m y  o f  c h e m ic a l  c o n s u m p t i o n  i s  l a r g e l y  d u e  to  i m p r o v e d  o p e r a t i o n  
a n d  a  g r e a t e r  c o n c e n t r a t i o n  o f  s o l id s  i n  t h e  d i g e s t e d  s l u d g e ; 6.0 p e r  c e n t  
s o l id s  f o r  1 9 4 0  a s  a g a i n s t  5 .7  p e r  c e n t  f o r  1 9 3 9 . G r e a t e r  e c o n o m ie s  in  
c h e m ic a l  c o n s u m p t i o n  c o u ld  a n d  s h o u l d  b e  e f f e c t e d  i n  e n s u i n g  y e a r s .

T h i s  e c o n o m y  i n  c h e m i c a l  c o n s u m p t i o n  h a s  a l s o  r e f l e c t e d  i t s e l f  in  
i n c r e a s e d  f i l t e r  y i e l d s .  T h e  a v e r a g e  r a t e  o f  p r o d u c t i o n  o f  t h e  f i l t e r s  
f o r  t h e  w h o le  y e a r  w a s  4 .3  lb .  d r y  s o l id s  p e r  s q .  f t .  o f  f i l t e r  a r e a  p e r  
h o u r  a s  a g a i n s t  a  4 .2  f i g u r e  f o r  1 9 3 9 . T h i s  i s  a b o u t  t h e  r a t e  f o r  w h ic h  
th e  f i l t e r  i n s t a l l a t i o n  w a s  d e s i g n e d .
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T h e  a v e r a g e  l i f e  o f  a  f i l t e r  c l o t h  w a s  a b o u t  1 5 4  h o u r s  f o r  1 9 4  a s  
a g a i n s t  1 4 9  h o u r s  f o r  1 9 3 9 , a  s l i g h t  i m p r o v e m e n t .

Sludge Incinera tion .— D u r i n g  t h e  y e a r  55,000  t o n s  o f  f i l t e r  c a k e ,  l e p -  
r e s e n t i n g  8 3  p e r  c e n t  o f  a l l  s l u d g e  c a k e  p r o d u c e d ,  w e r e  i n c i n e r a t e d .  T o  
i n c i n e r a t e  t h i s  s l u d g e  c a k e ,  8 8 ,8 2 3  g a l l o n s  o f  f u e l  o i l  a n d  4 0 ,8 2 7 ,0 0 0  cu . 
f t .  o f  s e w a g e  g a s  w e r e  u s e d .  D u r i n g  1 9 3 9 , t h e r e  w e r e  u s e d  6 .1 1  g a l l o n s  
o f  f u e l  o i l  p e r  t o n  o f  f i l t e r  c a k e .  A t  t h i s  r a t e ,  w i t h  f u e l  o i l  a t  3 .8 5  c e n ts  
p e r  g a l l o n ,  t h e r e  w a s  a  s a v i n g  o f  $ 9 ,5 1 8 .0 0  b y  u s i n g  s e w a g e  g a s  t o  s u p ­
p l e m e n t  f u e l  o i l  i n  f i l t e r  c a k e  i n c i n e r a t i o n .  T h i s  s a v i n g  i n  f u e l  o il 
s h o u l d  b e  i n c r e a s e d  i n  f o l l o w i n g  y e a r s .  S i m i l a r  s a v i n g s  h a d  b e e n  e f ­
f e c t e d  b y  u t i l i z i n g  s e w a g e  g a s  f o r  c o a l  i n  h e a t i n g  t h e  a d m i n i s t r a t i o n  
b u i l d i n g ,  a n d  s e w a g e  g a s  f o r  h i g h  t e s t  g a s o l i n e  i n  t h e  c h e m i c a l  l a b o r a ­
t o r y .  O f  t h e  t o t a l  a u x i l i a r y  f u e l  u s e d ,  88 p e r  c e n t  o f  t h e  t o t a l  o i l  u s e d  
w a s  f o r  i n c i n e r a t i o n  a n d  86  p e r  c e n t  o f  t h e  t o t a l  g a s  u s e d  w a s  f o r  in ­
c i n e r a t i o n  ; t h e  b a l a n c e  o f  t h e  f u e l  w a s  u s e d  f o r  s t a n d - b y  p u r p o s e s .

T h e  a v e r a g e  i n c i n e r a t i o n  r a t e  h a s  b e e n  6 0  t o n s  p e r  i n c i n e r a t o r  p e r  
2 4  h o u r s  o f  i n c i n e r a t i o n .  T h e  b a s i s  o f  d e s i g n  h a d  b e e n  1 0 0  t o n s  o f  c a k e  
p e r  2 4  h o u r  d a y .  T h e  d i f f i c u l ty  o f  a t t a i n i n g  d e s i g n e d  c a p a c i t y  i s  p r i ­
m a r i l y  d u e  to  a  r a p i d  a c c u m u l a t i o n  o f  f ly  a s h  i n  t h e  p r e h e a t e r  p a s ­
s a g e s .  I t  i s  d i f f ic u l t  t o  r e s t r i c t  t h i s  d e p o s i t i o n  o f  f ly  a s h  a n d  im jo o s s ib le  
to  c l e a n  t h e s e  p a s s a g e s  w i t h  t h e  i n c i n e r a t o r s  i n  o p e r a t i o n .  O n  th i s

T ab le  III .— Summary of Operation Data, Southerly Plant, Cleveland, Ohio

Item  1940 A verage

Sewage flow treated..............................................................................................  31.6 m.g.d.
Screenings removal (per m.g. sewage) ............................................................. 0.04 cu. yds.
Grit removal (per m.g. sewage).....................................................  0.046 cu. yds.

Volatile content............................................................................................. 41 .3  %
Analytical data:

5-D ay B.O.D.—raw sewage.............................................................. 204 p.p.m.
Imhoff effluent.....................................................................................  113  p.p.m.
Aeration plant effluent....................................................................... 188* p.p.m.
Intermediate clarifier effluent...........................................................  43  p.p.m.
Trickling filter effluent........................................................................ 31 p.p.m.
Magnetite filter effluent...................................................................... 51 p.p.m.

Suspended solids—raw sewage.................................................................  270 p.p.m.
Imhoff effluent.....................................................................................  170  p p.m
Aeration plant effluent......................................................................  508* p p m
Intermediate clarifier effluent...........................................................  63 p p m
Trickling filter effluent..................................................................  39  p p m
Magnetite filter effluent................................................................  37  p p m

Bacterial data:
Bacteria—raw sewage................................................................................. | 3 1 1,000 per ml.

Imhoff effluent......................................................................................  90 1 000  per ml
Intermediate clarifier effluent...........................................................  gg  ̂ qqq g[.
Trickling filter effluent.......................................................................  64 p0()|) [  “ j'
Magnetite filter effluent.....................................................................  27 1,000 per ml.

Presumptive B. Coli—raw sewage......................................................  216 1 000 er ml
Imhoff effluent......................................................................................  70 1,000 pei ml'
Intermediate clarifier effluent...........................................................  40 4 Q00 1
Trickling filter effluent  14 4*000 pel ml’
Magnetite filter effluent.....................................................................  14 4 qqo per ml



T able III .— Continued 
Ifcem 1940 Average

Sludge digestion data:
Imhoff sludge (digested)....................................................................... 32,645 1,000 gallons

Moisture content.....................................................................
Volatile content.......................................................................
Specific gravity........................................................................
Alkalinity........................................................................................  1,672

Sludge to concentration tanks—solids........................................
Volatile content.......................................................................
Alkalinity..................................................................................
PH............................................................................................
Concentration tank supernatant—solids...........................

Volatile content...............................................................
Alkalinity.....................................................................
pH ......................................................................................

Sludge to separate digestion—solids...........................................
Volatile content.....................................................................
Alkalinity..................................................................................
pH ..............................................................................................
Digester supernatant—solids................................................

Volatile content..........................................................
Alkalinity................................................................................ 2,291
pH ......................................................................................

Digested sludge—solids..................................................................
Volatile content.......................................................................
Alkalinity........................................................................................  2,601
pH ............................................................................................

Gas production—daily...................................................................*
Sludge dewatering data:

Chemical dosage—ferric chloride.................................................
Lime (as CaO).........................................................................

Filter cake moisture content......................................................
Filter rate (lbs. per sq. ft. per hr.)..............................................
Ave. life of filter cloth....................................................................
Filtrate total solids content...................................................................  4,884

Suspended solids content......................................................
Alkalinity............................................................................   2,448
pH .............................................................................................

Incineration data:
Quantity filter cake incinerated............................................................  4,583

Dry solids incinerated.....................................................................  1,187
Incineration rate (per unit)....................... ..........................

Fuel value of cake (per lb. vol. solids).............................................. 10,918
Evaporated water....................................................................................  3,396

Operation cost (per m.g. treated)f.................................................................. $9.39

* Includes supernatant liquors from concentration and digestion tanks, 
t Adjusted to treatment processes as employed at Easterly, Southerly and Westerly plants.

a c c o u n t  th e  i n c i n e r a t o r s  s u f f e r  b e c a u s e  o f  l a c k  o f  a d e q u a t e  d r a f t  a n d  
h e n c e  th e  c a p a c i t y  o f  t h e  i n c i n e r a t o r s  i s  s e r i o u s l y  c u r t a i l e d .  S in c e  
t h e r e  is  a n  a m p le  s u p p l y  o f  g a s  t h e  s o l u t i o n  w o u ld  s e e m  t o  b e  t h e  r e ­
m o v a l  o f  s o m e  o f  t h e  p r e h e a t e r  d u c t s ,  a n d  e n l a r g e m e n t  o f  t h e  p a s s a g e s  
o n  th e  r e m a i n i n g  d u c t s .  I n  t h i s  w a y  g r e a t e r  d r a f t  c o n d i t i o n s  w o u ld
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93.7 %
44.2 %

1.02
1,672 p.p.m.

3.1 %
62.0 %

824 p.p.m.
6.6
0.36 %

59.1 %
586 p.p.m.

6.7
3.9 %

55.1 %
933 p.p.m.

6.6
0.64 %

50.8 %
2,291 p.p.m.

7.1
6.0 %

45.5 %
2,601 p.p.m.

7.2
911.3 1,000 c.f.

15.3 %
13.6 %
74.1 %
4.3 lb.

154 hr.
4,884 p.p.m.

429 p.p.m.
2,448 p.p.m.

11.5

4,583 ' tons per mo.
1,187 tons per mo.

2.46 tons per hr.
10,918 B.T.U.
3,396 tons per mo.
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p r e v a i l .  T h e  lo s s  i n  h e a t  e f f ic ie n c y  w o u l d  b e  c o m p e n s a t e d  f o r  b y  t h e  
a d d i t i o n a l  c o n s u m p t i o n  o f  s e w a g e  g a s  w h ic h ,  a t  t h e  p r e s e n t  t i m e ,  i s  
b e i n g  w a s t e d .

O f  a l l  t h e  f i l t e r  c a k e  p r o d u c e d  (6 6 ,4 2 0  t o n s )  a b o u t  8 3  p e r  c e n t  w a s  
d i s p o s e d  o f  b y  i n c i n e r a t i o n .  T h e  b a l a n c e  w a s  h a u l e d  o u t  o f  t h e  p l a n t  
b y  v a r i o u s  g r o u p s .  T h e  l a r g e s t  s i n g l e  g r o u p  c o m p r i s e d  t h e  c i t y  s p o n ­
s o r e d  W .P .A .  s l u d g e  h a u l i n g  p r o j e c t .  O t h e r  l a r g e  h a u l e r s  w e r e  C a l ­
v a r y  a n d  C r o w n  H i l l  c e m e t e r i e s  a s  w e l l  a s  m a n y  i n d i v i d u a l  h a u l e r s .  
L a r g e r  a m o u n t s  o f  s l u d g e  c a k e  c o u l d  h e  h a u l e d  a w a y  i f  m o r e  r a p i d  
s l u d g e  u n l o a d i n g  f a c i l i t i e s  w e r e  p r o v i d e d  a s  w e l l  a s  g r e a t e r  d i s p o s a l  to  
i n d i v i d u a l  u s e r s  b y  p r o p e r  d i s s e m i n a t i o n  o f  i n f o r m a t i o n  a b o u t  th e  
a v a i l a b i l i t y  a n d  g e n e r a l  a p p l i c a b i l i t y  o f  t h e  s l u d g e  p r o d u c e d .

T I P S  A N D  Q U I P S

H igh ligh ts  o f the W a r T im e  C onference at C leveland.— V ic e  P r e s i ­
d e n t  P a w n ’s  k e y n o t e  a d d r e s s  . . . D r .  G . E .  ( “ B u s t y , ”  “ D o c ,”  
“ H o n e y - d e w ” ) S y m o n ’s  f in e  j o b  o f  w r i t i n g  t h e  C o n v e n t i o n  D a i l y .  . . . 
W i n n i n g  o f  t h e  A t t e n d a n c e  T r o p h y  f o r  t h e  s e c o n d  t i m e  i n  s u c c e s s io n  
b y  t h e  C e n t r a l  S t a t e s  c o n t i n g e n t .  S i x t y  e i g h t  m e m b e r s  t r a v e l e d  2 8 ,2 2 0  
m i l e s  t o  w in ,  o v e r  N e w  Y o r k  (4 6  m e m b e r s ,  1 6 ,0 0 0  m i l e s ) ,  O h io  (5 2  m e m ­
b e r s ,  4 ,1 6 0  m i l e s )  a n d  P e n n s y l v a n i a  (1 8  m e m b e r s ,  3 ,7 8 0  m i l e s ) .  . . . 
E x p a n s i o n  o f  t h e  Q u a r t e r  C e n t u r y  O p e r a t o r ’s  C lu b  t o  e l e v e n  m e m b e r s  
b y  t h e  e n r o l l m e n t  o f  W i l l i a m  C . H a m m  o f  P o r t  W a s h i n g t o n ,  L o n g  
I s l a n d ,  N . Y . ; T .  C . S c h a e t z l e ,  A k r o n ,  O h i o ;  a n d  G e o r g e  O . B e h n k e ,  
O b e r l i n ,  O h io  . . . t h e  r e m a r k a b l e  m e m o r y  f e a t s  d e m o n s t r a t e d  b y  th e  
M . C . a t  t h e  S t a g  S m o k e r  . . . t h e  t i m e l y  a n d  i n f o r m a t i v e  p r o g r a m  . . . 
t h e  s p l e n d i d  w o r k  o f  t h e  L o c a l  A r r a n g e m e n t s  C o m m i t t e e  h e a d e d  b y  
W .  L .  ( B i l l )  H a v e n s .

# # *

T he P ioneer, i s s u e d  b y  t h e  N i a g a r a  A l k a l i  C o m p a n y ,  r e l a t e s  t h a t  
c a n d i d a t e s  f o r  t h e  p o s i t i o n  o f  s e w e r  i n s p e c t o r  i n  M i l w a u k e e  w e r e  r e ­
c e n t l y  r e q u i r e d  to  u n d e r g o  a  s e w e r  c r a w l i n g  t e s t  t h r o u g h  a  3 2 7 - f o o t  
l i n e  i n  t h e  c i t y  s y s t e m .  S o r t  o f  “ t r y i n g  ’e m  o n  f o r  s i z e , ”  i t  w o u l d  a p ­
p e a r  !

* * *

P a i n t  b r u s h e s  s c a r c e ?  H o w  a b o u t  a  s m a l l  w r i n g e r  f o r  c o n v e n i e n t  
r e m o v a l  o f  p a i n t  f r o m  b r u s h e s  b e f o r e  t h e y  a r e  s t o r e d  i n  s u i t a b l e  s o l ­
v e n t s  ?

# # #

D i g e s t e r  f o a m i n g  i s  n o t  u n c o m m o n  b u t  t h e  c a u s e  o f  s u c h  a n  u p s e t  
i n  t h e  T i f t o n ,  G e o r g i a  p l a n t ,  a s  r e p o r t e d  b y  C i t y  E n g i n e e r  D . H .  H u r s t  
i n  t h e  G eorgia F a u ce t*  i s  s o m e w h a t  o u t  o f  t h e  o r d i n a r y .  I t  s e e m s  t h a t  
a  l e a k y  s e w e r  a d m i t t e d  a c i d  s o l u t i o n s  f r o m  a  f e r t i l i z e r  p l a n t  w a s t e ­
w a t e r  l a g o o n ,  m a k i n g  i t  i m p o s s i b l e  f o r  n o r m a l  d i g e s t i o n  c o n d i t i o n s  to

* News Bulletin of The Georgia Water and Sewage Association.



b e  m a i n t a i n e d .  R e p l a c e m e n t  o f  t h e  f a u l t y  s e c t i o n  o f  s e w e r  e f f e c t e d  t h e  
r e m e d y .

# # #

N o w  t h a t  g a s  r a t i o n i n g  i s  h e r e ,  t h e  G e r m a n  p r a c t i c e  o f  u s i n g  s e w ­
a g e  g a s  f o r  a u t o m o b i l e  f u e l ,  a s  d e s c r i b e d  i n  t h e  M a y ,  1 9 3 9  i s s u e  o f  I l l i ­
n o i s ’ Digester, m a y  b e  o f  i n t e r e s t .  F i g u r e  1 s h o w s  t h e  s c r u b b i n g  a n d
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P ig. 1.—Plant for producing automobile fuel from sewage gas a t S tu ttgart, Germany.

c o m p r e s s i o n  p l a n t  w i t h  t h e  f u e l  c y l i n d e r s  b e i n g  l o a d e d  a t  t h e  r i g h t .  A  
t r u c k  e q u ip p e d  w i t h  g a s - f u e l  t a n k s  i s  s h o w n  i n  F i g .  2 . A l t h o u g h  d e -

F ig. 2.—Truck equipped with sewage gas fuel cylinders.

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

# # #

A  r e c e n t  r e p o r t  o f  a  S p e c i a l  C o m m i t t e e  o n  S a l a r i e s  f o r  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 ,  i n d i c a t e s  t h a t  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  i s  a c t i v e l y  e n g a g e d  i n  t h e  i m p r o v e m e n t  o f  t h e  s t a t u s  
a n d  w e l f a r e  o f  o p e r a t i o n  p e r s o n n e l .  A  q u e s t i o n n a i r e  s u r v e y  o f  57  
p l a n t s  i n  C o n n e c t i c u t ,  M a s s a c h u s e t t s ,  N e w  H a m p s h i r e  a n d  R h o d e
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I s l a n d  r e v e a l e d  t h e  f o l l o w i n g  p r a c t i c e  a s  r e g a r d s  v a c a t i o n s  a n d  s i c k  
l e a v e s  f o r  o p e r a t o r s  :

S ta te N u m b er
P lan ts

V acation  
W ith  P ay

Sick L eave 
Allow ed

Connecticut 20 15 13
Massachusetts 30 21 15
New Hampshire 3 1 1
Rhode Island 4 3 4

Total 57 40 33

T h e  C o m m i t t e e  c o n c lu d e s ,  “ t h e r e  i s  c o n s i d e r a b l e  r o o m  f o r  i m p r o v e ­
m e n t  w h e n ,  i n  17  o u t  o f  5 7  p l a n t s  r e p o r t i n g ,  n o  v a c a t i o n  i s  a l l o w e d ,  a n d  
i n  2 4  o f  t h e  p l a n t s  n o  p r o v i s i o n  i s  m a d e  f o r  s i c k  l e a v e . ”

T h e  q u e s t i o n n a i r e  d a t a  a l s o  m a d e  p o s s i b l e  a  c o m p a r i s o n  o f  c h ie f  
o p e r a t o r  o r  p l a n t  s u p e r i n t e n d e n t  s a l a r i e s  b e t w e e n  C o n n e c t i c u t ,  w h e r e  
p l a n t  o p e r a t o r s  m u s t  b e  a p p r o v e d  b y  t h e  S t a t e  D e p a r t m e n t  o f  H e a l t h  
a n d  M a s s a c h u s e t t s ,  w h e r e  s u c h  a p p r o v a l  i s  n o t  r e q u i r e d .  T h e  f o l lo w ­
i n g  s u m m a r y  u s e s  t h e  N e w  Y o r k  S t a t e  c l a s s i f i c a t i o n  o f  t h e  s i z e  a n d
t y p e  o f  p l a n t s  i n c l u d e d :

A nnual Salaries

C lass of P la n t C o n n ec ticu t M assa ch u se tts

Grade 1 $3000 $2319
Grade 2 1993 1584
Grade 3 1923 1358

I n  n o t i n g  t h e  h i g h e r  s a l a r i e s  i n  C o n n e c t i c u t ,  t h e  C o m m i t t e e  s t a t e s ,  
“ t h i s  m a y  i n d i c a t e  t h e  v a l u e  o f  s t a t e  a p p r o v a l  f o r  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  t o  e s t a b l i s h  h i g h e r  s a l a r y  r a t i n g s .  O n  t h e  o t h e r  h a n d ,  
i t  m i g h t  b e  t a k e n  t o  i n d i c a t e  t h a t  u n d e r  a n  a p p r o v a l  s y s t e m  a  h i g h e r  
g r a d e  o f  o p e r a t o r  i s  r e q u i r e d ,  d e m a n d i n g  a  h i g h e r  c o m p e n s a t i o n  t h a n  
u n d e r  a n  u n a p p r o v e d  s t a t u s .  ’ ’

I n  r e c o m m e n d i n g  t h e  e s t a b l i s h m e n t  o f  a  p e r m a n e n t  o p e r a t i o n  s a l a r ­
i e s  c o m m i t t e e ,  t h e  f o l l o w i n g  s u g g e s t i o n s  w e r e  o f f e r e d :

(1) An investigation should be made of the workings o f other committees and asso­
ciations with similar aims and ideals.

(2) A  study should be made of advisable legislation to promote the status of our 
sewage treatment plant operators, including in particular:

(a) Licensing o f operators.
( b ) Tenure of office.

(3) The establishment of suitable classifications and step increases in salary should 
be promoted. The assistance and cooperation o f consulting engineers in establishing 
appropriate salary rates and step increases in pay for operators o f plants designed by 
them should be invited.

(4) Vacations with pay and reasonable allowances for sick -leave should be sought 
for all plant operators on the permanent staff.

T h e  S p e c i a l  C o m m i t t e e  c o n s i s t e d  o f  F r a n k  L .  F l o o d  C h a i r r m n  • 
W i l l i s  J .  S n o w  a n d  P a u l  Y .  F l e m i n g .
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T h e  A n n u a l  M e e t i n g  o f  t h e  W e s t e r n  S e c t i o n  o f  t h e  N . Y . S . S . W .  A . 
w a s  h e ld  D e c e m b e r  5 ,1 9 4 2 ,  a t  t h e  D e l a w a r e  H o t e l  i n  T o n a w a n d a ,  N . Y . 
Tn th e  a b s e n c e  o f  C h a i r m a n  A 1 M a r t i n ,  t h e  s e c r e t a r y  c a l l e d  t h e  m e e t ­
in g  to  o r d e r  a t  1 0 :3 0  A .M . a n d  c o n d u c t e d  a  s h o r t  b u s i n e s s  m e e t i n g ,  r e ­
p o r t i n g  o n  t h e  b u s i n e s s  o f  t h e  s e c t i o n  d u r i n g  t h e  p a s t  y e a r .

T h e  m e e t i n g  w a s  a t t e n d e d  b y  3 2  m e m b e r s  a n d  7 g u e s t s .  M r .  J o h n  
W . J o h n s o n ,  P r o g r a m  C h a i r m a n ,  i n t r o d u c e d  M r .  W i l l i a m  M e i t e r ,  o f  
th e  W o r t h i n g t o n  P u m p  C o ., w h o ,  w i t h  t h e  a i d  o f  b l a c k b o a r d  a n d  s l i d e s ,  
g a v e  a  v e r y  i n t e r e s t i n g  d i s c u s s i o n  o f  t h e  d e s i g n  a n d  c h a r a c t e r i s t i c s  o f  
c e n t r i f u g a l  s e w a g e  p u m p s .  B y  m e a n s  o f  d i a g r a m s ,  M r .  M e i t e r  s h o w e d  
w h y  th e  d o u b le  s u c t i o n  p u m p  w a s  n o t  w e l l  a d a p t e d  to  s e w a g e  w o r k  a n d  
s p o k e  o f  t h e  n e e d  f o r  a  s p e c i a l  n o n - c l o g g i n g  i m p e l l e r  a n d  a  s i n g l e  s u c ­
tio n .  “ C e n t r i f u g a l  p u m p s  b e lo w  3  in c h  a r e  n o t  p r a c t i c a l , ”  s a i d  M r .  
M e i te r .

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

(1 )  T h e  r e l a t i o n  o f  t h e  s p e e d  o f  t h e  p u m p  to  t h e  d i a m e t e r  o f  t h e  p u m p
a n d  t h e  s i z e  o f  s o l i d s  t o  b e  p a s s e d ;

(2 )  T h e  l a y o u t  o f  t h e  p u m p  s t a t i o n  t o  p r o d u c e  a  m i n i m u m  f r i c t i o n  lo s s
o f  h e a d ;

(3 )  T h e  p ip e  s iz e  i n  r e l a t i o n  t o  t h e  p u m p  s u c t i o n  a n d  d i s c h a r g e ;
(4 )  T h e  c h a r a c t e r i s t i c s  o f  t h e  p u m p ;  t h a t  i s ,  t h e  c a p a c i t y  r e l a t i o n  to

th e  h e a d  a n d  t h e  e f f ic ie n c y  o f  t h e  p u m p ;
(5 )  T h e  i n s t a l l a t i o n  o f  p u m p s  o f  p r o p e r  r a n g e s  t o  o b t a i n  t h e  m o s t  effi­

c i e n t  c o m b i n a t i o n s ;
( 6 ) T h e  u s e  o f  e c c e n t r i c  r e d u c e r s ,  a n d  p r o p e r  l o c a t i o n  o f  v a l v e s  o n  s u c ­

t i o n  a n d  d i s c h a r g e  t o  m i n im iz e  f r i c t i o n  lo s s .

B y  m e a n s  o f  s l i d e s  M r .  M e i t e r  s h o w e d  t h e  r e l a t i o n  o f  s e v e r a l  p u m p s  
o f  v a r y i n g  c a p a c i t i e s  a n d  c h a r a c t e r i s t i c s  o f  r a n g e  a n d  c o m b i n a t i o n .  
A ls o  s h o w n  w e r e  t h e  m i x e d  f lo w  t y p e  o f  i m p e l l e r  a n d  s e v e r a l  t y p i c a l  
in s t a l l a t i o n s .  O t h e r  s l i d e s  p r e s e n t e d  p i c t u r e s  o f  g a s  e n g i n e  i n s t a l l a ­
t io n s  a n d  b lo w e r s .

M r . M e i t e r  o f f e r e d  t h e  f o l l o w i n g  s u g g e s t i o n s  f o r  p u m p  c a r e  i n  t h i s  
t im e  o f  p r i o r i t i e s :

1. W r i t e  t h e  m a n u f a c t u r e r  f o r  t h e  p u m p  c h a r a c t e r i s t i c s .
2 . F r a m e  a n d  h a n g  t h e  c h a r a c t e r i s t i c s  b y  t h e  p u m p .
3. C h e c k  t h e  h e a d  to  d e t e r m i n e  w h a t  i s  o b t a i n e d  f r o m  t h e  p u m p .
4. A d j u s t  t h e  s tu f f in g  b o x e s  to  a l l o w  f iv e  d r o p s  o f  w a t e r  t o  e m e r g e  

e a c h  m in u te .
5. M a k e  s u r e  t h a t  s tu f f in g  b o x e s  a r e  t u r n e d  d o w n  p r o p e r l y ,  n o t  u n ­

e v e n ly .

6 . I n s t a l l  s c r e e n s ,  i f  n o t  a l r e a d y  p r e s e n t .
7. C h e c k  th e  a l i g n m e n t  o f  t h e  p u m p .
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M r .  M e i t e r  c o n c lu d e d  w i t h  a n s w e r s  to  t h e s e  s e v e r a l  q u e s t i o n s  p u t  to  
h i m  f r o m  t h e  f lo o r .

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

M r .  J o h n s o n  n e x t  i n t r o d u c e d  M r .  E .  L .  B e n t o n  o f  t h e  S t a t e  I n s u r ­
a n c e  F u n d .  M r .  B e n t o n  p r e s e n t e d  a  s e r i e s  o f  s l i d e s  o n  i n d u s t r i a l  
s a f e t y ,  a n d  i n t r o d u c e d  t h e  s e r i e s  w i t h  t h e  s t a t e m e n t  t h a t  s i n c e  P e a r l  
H a r b o r  a  y e a r  a g o ,  t h e r e  h a d  b e e n  s e v e n  i n d u s t r i a l  d e a t h s  f o r  e a c h  
m i l i t a r y  d e a t h .  T h e  p i c t u r e s  w e r e  a c c o m p a n i e d  b y  a  r e c o r d e d  s o u n d  
t r a c k  w h ic h  c a l l e d  a t t e n t i o n  t o  t h e  r e l a t i o n  o f  t h e  w a r  e f f o r t  t o  a c c i d e n t  
p r e v e n t i o n  a n d  m a n a g e m e n t ’s  c o o p e r a t i o n  w i t h  t h e  m e n .  T h e  c o m ­
m e n t a r y  p o i n t e d  o u t  t h a t  a c c i d e n t s  a r e  u n i n t e n t i o n a l  s a b o t a g e  a n d  t h a t  
t h e  4 0 0 0  l o s t  t i m e  a c c i d e n t s  p e r  d a y  i n  t h i s  c o u n t r y  a r e  e q u i v a l e n t  to  
s h u t t i n g  d o w n ,  e v e r y  d a y ,  o n e  f a c t o r y  e m p l o y i n g  4 0 0 0  m e n .

A m o n g  t h e  s i x  m a i n  c a u s e s  o f  a c c i d e n t s  w h ic h  w e r e  p r e s e n t e d  a n d  
p i c t o r i a l l y  e m p h a s i z e d  w e r e  t h e  f o l l o w i n g  :

1 . R e m o v a l  o f  g u a r d s  o n  m e c h a n i c a l  e q u i p m e n t .
2. F a i l u r e  to  u s e  p e r s o n a l  p r o t e c t i v e  e q u i p m e n t  ( g o g g l e s ,  g l o v e s ) .
3 . U n s a f e  u s e  o f  t o o l s  ( d a m a g e d  c h i s e l s ,  h a m m e r s ,  f i l e s ,  e t c . ) .
4 . H o r s e p l a y  d u r i n g  lu n c h  h o u r s  o r  w o r k i n g  h o u r s .
5 . L a c k  o f  k n o w le d g e  o r  s k i l l  f o r  m a c h i n e  b e i n g  u s e d  ( d o n ’t  b e  a f r a i d

to  a s k  f o r  h e l p  o r  a d v i c e  w h e n  s t a r t i n g  a  n e w  j o b ) .
6 . U n d u e  h a s t e  ( i n  w a l k i n g ,  m o v i n g  m a t e r i a l s ,  d o i n g  a  j o b ) .

M r .  B e n t o n  w a r n e d  t h a t  a l l  o p e r a t o r s  s h o u l d  t h i n k ,  w o i ’k ,  a n d  p l a y  
s a f e l y ,  f o r  t h e  m o s t  c o m m o n  t y p e s  o f  a c c i d e n t s  i n  p l a n t s  a r e  c o m m o n  
to  a l l  i n d u s t r i a l  p l a n t s  a n d  d o  n o t  c o m e  f r o m  s p e c i a l i z e d  w o r k .  T h e s e  
m o s t  c o m m o n  a c c i d e n t s  a r e  c a u s e d  b y  f a l l i n g  o b j e c t s  o r  b y  p e r s o n s  f a l l ­
i n g  o v e r  m i s p l a c e d  o b j e c t s  o r  u n p r o t e c t e d  d a n g e r o u s  w a l k w a y s .

F o l l o w i n g  t h e  m e e t i n g ,  t h e  e x e c u t i v e  c o m m i t t e e  m e t  a n d  p e r f o r m e d  
t h e  a n n u a l  f u n c t i o n s  o f  e l e c t i n g  a  c h a i r m a n  a n d  c h o o s i n g  t h e  m e e t i n g  
p l a c e s  f o r  t h e  c o m i n g  y e a r .  D r .  S y m o n s  w a s  e l e c t e d  C h a i r m a n  a n d  
C h a n n e l  S a m p s o n  S e c r e t a r y  f o r  1 9 4 3  : I t  w a s  d e c i d e d  t o  h o l d  t h e  s p r i n g  
m e e t i n g  i n  C h e e k t o w a g a .  I t  w a s  a l s o  t e n t a t i v e l y  d e c i d e d ,  b e c a u s e  o f  
t r a v e l  r e s t r i c t i o n s ,  t o  h o l d  b u t  tw o  m e e t i n g s  n e x t  y e a r .  T h e  f a l l  a n d  
a n n u a l  m e e t i n g  t o  b e  c o m b i n e d  a n d  h e l d  i n  O c t o b e r ,  i n  c o n n e c t i o n  w i t h  
t h e  A n n u a l  M e e t i n g  o f  t h e  C a n a d i a n  I n s t i t u t e  o f  S e w a g e  a n d  S a n i t a ­
t i o n  a t  N i a g a r a  F a l l s ,  O n t a r i o .  T h i s  j o i n t  m e e t i n g  i s  t e n t a t i v e  o n  f u r ­
t h e r  a r r a n g e m e n t s  w i t h  t h e  I n s t i t u t e .

M r .  H .  S e m o n  g a v e  a  s h o r t  d e s c r i p t i o n  o f  t h e  T o n a w a n d a  P l a n t  a n d  
d i s t r i b u t e d  p r i n t e d  d e s c r i p t i o n s  o f  t h e  d e s i g n  a n d  l a y o u t .  H e  t o l d  o f  
r e c e n t  h i g h  w a t e r  i n  t h e  N i a g a r a  R i v e r  w h e n  t h e  r i v e r  l e v e l  w a s  a b o v e
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th e  e f f lu e n t w e i r s  o f  t h e  s e t t l i n g  t a n k s .  D u r i n g  t h e  i n s p e c t i o n  S e m o n  
a ls o  d e s c r i b e d  s o m e  o f  t h e  p r o b l e m s  o f  s t a r t i n g  t h e  p l a n t  a n d  s o m e  o f  
th e  o p e r a t i n g  p r o b l e m s .  A m o n g  t h e  l a t t e r  h a v e  b e e n  p e r s o n n e l  t u r n ­
o v e r ,  w in d  p r e s s u r e  a g a i n s t  d o o r s  w h ic h  o p e n  i n t o  t h e  w in d ,  t h e  e x c e s s  
c h e m ic a ls  u s e d  o n  s e c o n d a r y  t a n k  s l u d g e  w h e n  t h e  v o l a t i l e  m a t t e r  c o n ­
t e n t  i s  d o w n  to  3 0  p e r  c e n t .

D e s p i t e  t h e  r e l a t i v e l y  s m a l l  a t t e n d a n c e  a n d  t h e  f a c t  t h a t  s e v e r a l  
w h o  h a d  r e s e r v e d  d i d  n o t  a t t e n d ,  t h e  m e e t i n g  w a s  s u c c e s s f u l  i n  t h e  b e s t  
t r a d i t i o n s  o f  t h i s  W e s t e r n  S e c t i o n  o f  N . Y . S . S .  W .  A .

G e o r g e  E .  S y m o n s ,  S e c ’y, 1 9 4 2



Editorial

T h e  a p p r o a c h  o f  t h e  P r e s i d e n t ’s B i r t h d a y  P a r t y ,  w i t h  t h e  a t t e n d a n t  
“ m i l e s  o f  d i m e s ”  f o r  t h e  N a t i o n a l  F o u n d a t i o n  f o r  I n f a n t i l e  P a r a l y s i s ,  
d r a w s  a t t e n t i o n  to  t h e  r e c e n t  r e s e a r c h  w h ic h  l i n k s  p o l i o m y e l i t i s  ( i n ­
f a n t i l e  p a r a l y s i s )  a n d  s e w a g e  m o r e  c lo s e ly  t h a n  w a s  f o r m e r l y  a p p r e c i ­
a t e d .  T h e  i n t e n s e  p o p u l a r  i n t e r e s t  i n  i n f a n t i l e  p a r a l y s i s  m a k e s  th e  
s t u d y  o f  i t s  e t i o l o g y  a n d  e p i d e m i o l o g y  o f  g r e a t  s i g n i f i c a n c e .  P r o b a b l y  
n o  d i s e a s e  i s  s u b j e c t  t o  s u c h  w i d e s p r e a d  i n t e r e s t  a n d  i n v e s t i g a t i o n  a t  
t h e  p r e s e n t  t i m e .

F o r  m a n y  y e a r s  p o l i o  h a s  b e e n  k n o w n  t o  b e  a  v i r u s  d i s e a s e ,  o n ly  
o n e  p r o m i n e n t  i n v e s t i g a t o r  d i s s e n t i n g  a n d  w o r k i n g  o n  t h e  t h e o r y  t h a t  
i t  i s  c a u s e d  b y  s t r e p t o c o c c i .  S o m e  t h i r t y  y e a r s  a g o ,  L a n d s t e i n e r  in  
V i e n n a  d e m o n s t r a t e d  t r a n s f e r  o f  p o l i o  f r o m  a  h u m a n  b e i n g  t o  a  rhesus 
m o n k e y ,  b y  i n t r a p e r i t o n e a l  i n j e c t i o n  o f  v i r u s .  L a t e r ,  i n t e r c r a n i a l  i n ­
j e c t i o n  w a s  f o u n d  t o  b e  p a r t i c u a r l y  e f f e c t i v e .  T h e  i n f e c t i v e  a g e n t  w a s  
r e a d i l y  f i l t e r a b l e  t h r o u g h  t h e  f i n e s t  p o r c e l a i n  f i l t e r  a n d  w o u l d  n o t  g r o w  
o n  b a c t e r i o l o g i c a l  c u l t u r e  m a t e r i a l .

F o l l o w i n g  t h i s  w o r k ,  m a n y  s t u d i e s  w w e  m a d e  a l l  o v e r  t h e  w o r l d  o n  
rhesus  m o n k e y s ,  a n d  a l t h o u g h  t h e  d i s e a s e  c o u l d  b e  t r a n s m i t t e d  r e a d i l y  
b y  i n j e c t i o n ,  i t  w a s  i m p o s s i b l e  t o  t r a n s m i t  i t  b y  f e e d i n g ,  t h a t  i s ,  t h r o u g h  
t h e  i n t e s t i n a l  r o u t e .  L a r g e  q u a n t i t i e s  o f  v i r u s  w e r e  f e d ,  b u t  t y p i c a l  
p o l i o  d i d  n o t  d e v e lo p .  H o w e v e r ,  o n e  i n v e s t i g a t o r ,  K l i n g ,  r e p o r t e d  a t  
P a r i s  i n  1 9 1 2  t h a t  h e  h a d  o c c a s i o n a l l y  t r a n s m i t t e d  t h e  d i s e a s e  to  
m o n k e y s  t h r o u g h  t h e  g a s t r o i n t e s t i n a l  r o u t e .  H i s  r e s u l t s  c o u l d  n o t  b e  
d u p l i c a t e d  b y  o t h e r  i n v e s t i g a t o r s ,  s o  f o r  m o r e  t h a n  2 5  y e a r s  o t h e r  
m o d e s  o f  t r a n s m i s s i o n  w e r e  s u s p e c t e d .  T h r o u g h o u t  t h i s  p e r i o d ,  a l l  
i n v e s t i g a t o r s  f o u n d  t h a t  t r a n s f e r  w a s  q u i t e  s u c c e s s f u l  i n  t h e  rhesus 
m o n k e y  t h r o u g h  t h e  n a s a l  p a s s a g e s ,  a n d  e p i d e m i o l o g i c a l  s t u d i e s  w e r e  
b a s e d  o n  t h e  t h e o r y  o f  d r o p l e t  o r  a i r - b o r n e  i n f e c t i o n .

A  r e m a r k a b l e  c h a n g e  i n  v i e w p o i n t  o c c u r r e d ,  h o w e v e r ,  a b o u t  1 9 37 , 
w h e n  H a r m o n  i n  C h ic a g o  i s o l a t e d  t h e  v i r u s  f r o m  t h e  i n t e s t i n a l  t r a c t  
o f  h u m a n  b e i n g s .  T o o m e y ,  i n  C l e v e l a n d ,  h a d  f o r  y e a r s  s t r e s s e d  th e  
t h e o r y  t h a t  t h e  g a s t r o i n t e s t i n a l  t r a c t  i s  t h e  f o c u s  o f  i n f e c t i o n .  I n  19 3 8  
a n d  1 9 3 9 , s e v e r a l  i n v e s t i g a t o r s ,  i n c l u d i n g  B u r n e t  i n  A u s t r a l i a ,  f o u n d  
t h a t  t h e  J a v a  m o n k e y ,  M acaca cynom olgus, w a s  f a r  m o r e  s u s c e p t i b l e  
t o  i n t e s t i n a l  i n f e c t i o n  t h a n  t h e  M. rhesus  m o n k e y .  I t  w a s  d i s c o v e r e d  
t h a t  K l i n g ,  i n  1 9 1 2 , h a d  u s e d  s o m e  J a v a  m o n k e y s  i n  h i s  w o r k ,  a n d  th e  
r e a s o n s  f o r  d i f f e r e n t  r e s u l t s  b y  o t h e r  i n v e s t i g a t o r s  i n  t h e  i n t e r v e n i n g  
y e a r s  b e c a m e  c l e a r .

A n o t h e r  m i l e s t o n e  w a s  r e a c h e d  i n  1 9 4 0  w h e n  P a u l ,  T r a s k  a n d  C a r d  
a t  t h e  Y a l e  M e d i c a l  S c h o o l  a n n o u n c e d  t h e  i s o l a t i o n  o f  t h e  v i r u s  f r o m  
u r b a n  s e w a g e  i n  tw o  o u t  o f  t h r e e  l a r g e  e p i d e m i c s .  K r a m e r  i n  D e t r o i t
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a ls o  i s o l a t e d  t h e  v i r u s  f r o m  t h e  s t o o l s  o f  h e a l t h y  c o n t a c t s  d u r i n g  a n  
i n s t i t u t i o n a l  e p id e m ic .

V a r i o u s  o t h e r  i n v e s t i g a t o r s  i n  t h e  p a s t  tw o  y e a r s  h a v e  s t u d i e d  t h e  
i s o la t io n  o f  t h e  v i r u s  f r o m  s e w a g e ,  a n d  n o w  i t  a p p e a r s  d e m o n s t r a t e d  
t h a t  s e w a g e  i s  a n  i m p o r t a n t ,  p r o b a b l y  t h e  m o s t  i m p o r t a n t ,  s o u r c e  o f  
th e  v i r u s .  H o w e v e r ,  t r a n s f e r  o f  t h e  d i s e a s e  b y  f e e d i n g  t h e  v i r u s  is  

^attenjj s t i l l  u n s u c c e s s f u l  i n  m a n y  c a s e s ,  a n d  i n j e c t i o n  i n t o  t h e  p e r i t o n e u m  o r
^Paralrj c r a n iu m  is  n e c e s s a r y  i n  e x p e r i m e n t a l  i n v e s t i g a t i o n s .  T h i s  a p p e a r s  to
omyelitisi- b e  a  g a p  i n  t h e  a p p l i c a t i o n  o f  K o c h ’s  p o s t u l a t e s  c o n s i d e r e d  e s s e n t i a l  f o r
fterly a™ d e m o n s t r a t i n g  t h e  e t i o l o g y  o f  i n f e c t i v e  d i s e a s e s .

mates! T h e  u s e  o f  m o n k e y s  l i m i t s  t h e  s c o p e  o f  l a b o r a t o r y  i n v e s t i g a t i o n s ,  b u t
Qce, Proiji f o r t u n a t e l y  a  s t r a i n  ( L a n s i n g )  h a s  b e e n  t r a n s f e r r e d  w i t h  n o  a p p r e c i a -
•ivestigatiot b le  l ° s s  i n  v i r u l e n c e  to  t h e  c o t t o n  r a t ,  t h e n  to  w h i t e  m ic e ,  t h e n  b a c k  to

m o n k e y s . W h i t e  m ic e  a r e  t h e r e f o r e  u s e d  a s  t e s t  a n i m a l s  w i t h  t h i s  
is disease, |  s t r a in .
thetbeorrl T h e  v i r u s  i s  q u i t e  r e s i s t a n t  i n  s e w a g e  o r  w a t e r ,  a n d  i t  h a s  s u r v i v e d
Landstei» f ° r  m o n th s  in  r e f r i g e r a t e d  f e c e s ,  i n  w a t e r  f o r  f o u r  m o n t h s ,  a n d  i n  m i lk
fm? to a à, o r  b u t t e r  f o r  t h r e e  t o  s i x  m o n t h s .  P a u l  s a y s  t h e  q u e s t i o n  i s  “ w h e t h e r
mtermél' o r  n ° t  p o l i o m y e l i t i s  v i r u s  m a y  n o t  b e  a  n o r m a l  i n h a b i t a n t  o f  s e w a g e ,
ofrea?atr lik e  t e t a n u s  b a c i l l i  o r  t u b e r c l e  b a c i l l i . ”  I f  s o ,  w e  w o u ld  c o n s t a n t l y  b e
would not a e x p o s e d  to  i n f e c t i o n ,  a s  i n  t u b e r c u l o s i s ,  b u t  e p i d e m i c s  w o u ld  o c c u r  o n ly

d u r i n g  p e r i o d s  o f  l o w e r e d  m a s s  r e s i s t a n c e .  O n  t h e  o t h e r  h a n d ,  t h e  
?r the work' y i r u s  h a s  b e e n  i s o l a t e d  f r o m  s e w a g e  s o m e w h a t  m o r e  f r e q u e n t l y  d u r i n g
smittedrea£ e p id e m ic s  o r  i n  s e w e r s  n e a r  h o s p i t a l s .  P a u l  s u g g e s t s  t h a t  w e  n e e d
iatis throK ^ a t a  o n  t h e  c o n s t a n c y  o f  p r e s e n c e  o f  p o l i o  v i r u s  i n  s e w a g e ,  to  t h r o w
ed, but tTf: h g h t  o n  th e  d a n g e r  o f  s e w a g e  a s  a  d i s s e m i n a t o r  o f  t h e  d i s e a s e ,
ij, report«: D i N o v e m b e r ,  1 9 4 2 , C a r l s o n ,  R i d e n o u r  a n d  M c K a h n ,  o f  t h e  D é p a r t ­
ie disease m e n t  o f  P u b l i c  H e a l t h  E n g i n e e r i n g  a n d  t h e  U n i v e r s i t y  o f  M i c h ig a n
s couldnot' D e p a r t m e n t  o f  C o m m u n ic a b l e  D i s e a s e s  a t  A n n  A r b o r  r e p o r t e d  r e s u l t s
5vearsofc s tu d i e s  o f  t h e  v i a b i l i t y  o f  a  v i r u s  ( p r e s u m a b l y  p o l i o )  i n  p a s s i n g
d«'period. th r o u g h  l a b o r a t o r y  m o d e l s  o f  w a t e r  f i l t e r s ,  i n c l u d i n g  a l u m  t r e a t m e n t ,
¡jfljjfjgi s e d i m e n t a t i o n  a n d  f i l t r a t i o n .  F i l t r a t i o n  a l o n e  w a s  q u i t e  u n s u c c e s s f u l
stalest! tn  r e m o v a l  o f  t h e  v i r u s ,  b u t  w h e n  t h e  i n o c u l a t e d  w a t e r  w a s  p r e t r e a t e d

w ith  l a r g e  q u a n t i t i e s  o f  a l u m  a n d  f i l t e r e d ,  o n ly  o n e  o f  5 4  m ic e  r e c e i v i n g  
about® v i r u s  d e v e lo p e d  p a r a l y s i s .  A c t i v a t e d  c h a r c o a l  a l s o  w a s  p a r t i a l l y  s u c -

esfinalto c e s s fu l  in  r e m o v i n g  v i r u s ;  u l t r a v i o l e t  l i g h t  w a s  m o r e  s u c c e s s f u l .
’tressed ft K e m p f  a n d  S o u le  o f  t h e  H y g i e n i c  L a b o r a t o r y  o f  t h e  U n i v e r s i t y  o f
' jjDJ M ic h ig a n  ( a p p a r e n t l y  d i f f e r e n t  f r o m  C a r l s o n ’s  l a b o r a t o r y )  h a d  r e -
aiia to* p o r t e d  i n  1 9 4 0  t h a t  1 .5  p .p .m .  o f  c h l o r i n e  i n a c t i v a t e d  a  s u s p e n s i o n  o f

’ [jf, v i r u s  w h e n  a p p l i e d  f o r  20 m i n u t e s ,  b u t  1.0 0  p .p .m .  f a i l e d  t o  i n a c t i v a t e ,
disco® D e c e m b e r ,  1 9 4 2 , t h e y  r e p o r t e d  t h a t ,  i n  w a t e r ,  1 .5  p .p .m .  r e s i d u a l
j. aD(jj| c h lo r in e  i n a c t i v a t e d  t h e  v i r u s  a n d  1.00  p .p .m .  d i d  n o t .
f’rrt,sjr T h e  im p l i c a t i o n s  o f  b o t h  t h e s e  p a p e r s  a r e  t h a t  n o r m a l  w a t e r  p u r i f i c a ­

t io n  p r o c e s s e s  m a y  n o t  b e  r e l i e d  o n  to  e l i m i n a t e  t h e  v i r u s  i n  m a s s  in -  
u p  f e c t io n .  K a m p f  a n d  S o u l  u s e d  m o n k e y s  i n  t h e i r  e x p e r i m e n t s ,  p o s s i b l y

^  a  m o r e  s p e c if ic  t e s t  a n i m a l  t h a n  m ic e .  T w o  o u t  o f  s i x  m o n k e y s  in -
i W  o c u la t e d  w i th  f i l t e r e d  w a t e r  d e v e l o p e d  p a r a l y s i s .  L a r g e  d o s e s  o f
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a lu m ,  e v e n  w i t h o u t  f i l t r a t i o n ,  r e m o v e d  t h e  v i r u s  f r o m  t h e  s u p e r n a t a n t  
w a t e r ,  b u t  i t  r e m a i n e d  i n  t h e  s e t t l e d  flo e .

I n  b o t h  s t u d i e s  a t  A n n  A r b o r  t h e  a n i m a l s  w e r e  i n o c u l a t e d  b y  i n ­
j e c t i o n ,  n o t  b y  f e e d i n g .  T h i s  w a s  o f  c o u r s e  p r e f e r a b l e  t o  i n g e s t i o n  
i n t o  t h e  a l i m e n t a r y  t r a c t  a s  a  p r o c e d u r e  f o r  s t u d y i n g  t h e  r e s i s t a n c e  o l 
t h e  v i r u s  t o  w a t e r  p u r i f i c a t i o n  p r o c e s s e s ,  b u t  i t  s t i l l  r e m a i n s  d i f f ic u l t  
to  i n d u c e  t h e  d i s e a s e  b y  f e e d i n g  a n d  t h e s e  e x p e r i m e n t s  d i d  n o t  t h r o w  
a n y  l i g h t  o n  t h e  q u e s t i o n  o f  t h e  t r a n s m i s s i b i l i t y  o f  t h e  d i s e a s e  b y  d r i n k ­
i n g  i n f e c t e d  w a t e r .  I n  t h i s  c o n n e c t io n ,  P a u l  s t a t e d  l a s t  M a r c h  t h a t  
r e c e n t  f i n d i n g s  “ t e n d ,  w h e t h e r  r i g h t l y  o r  w r o n g l y ,  t o  p l a c e  p o l i o m y e l i ­
t i s  i n  t h e  c a t e g o r y  o f  s o - c a l l e d  i n t e s t i n a l  d i s e a s e s ,  w h ic h  i n c l u d e  t y p h o i d  
f e v e r  a n d  d y s e n t e r y .  W e  a r e  n o t  o n  t h e  f i r m e s t  o f  g r o u n d  i n  c l a s s i f y ­
i n g  p o l i o m y e l i t i s  t h i s  w a y ,  f o r  w e  d o  n o t  k n o w  w h e t h e r  t h e  p r e s e n c e  o f  
t h e  v i r u s  i n  t h e  s t o o l s  o f  p a t i e n t s  i s  a  d i r e c t  o r  e v e n  a n  i n d i r e c t  l in k  
i n  t h e  c h a i n  w h ic h  a c t u a l l y  l e a d s  t h i s  a g e n t  f r o m  o n e  p a t i e n t  t o  a n ­
o t h e r . ”

T h e  m e d i c a l  r e s e a r c h  m e n  a r e  h o t  o n  t h e  t r a i l  b l a z e d  b y  t h e s e  f i n d ­
i n g s  o f  r e c e n t  y e a r s .  T h e  N a t i o n a l  F o u n d a t i o n  f o r  I n f a n t i l e  P a r a l y s i s  
d i s t r i b u t e d  s e v e r a l  h u n d r e d  t h o u s a n d  d o l l a r s  t o  e i g h t  o r  t e n  m e d i c a l  
r e s e a r c h  l a b o r a t o r i e s  i n  1 9 4 2  ( i n c l u d i n g  t h e  tw o  i n  M i c h i g a n )  a n d  in  
A u g u s t  a  f o u n d a t i o n  o f  $ 3 0 0 ,0 0 0  w a s  g i v e n  t o  t h e  J o h n s  H o p k i n s  U n i ­
v e r s i t y  f o r  r e s e a r c h  o n  p o l i o m y e l i t i s ,  u n d e r  t h e  d i r e c t i o n  o f  D r .  
K e n n e t h  M a x c y ,  E p i d e m i o l o g i s t .

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

F .  W .  M o h lm a n
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NEW ENGLAND SEWAGE WORKS ASSOCIATION

Fall Meeting 

Springfield, Massachusetts, September 23, 1942

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 ld  o n  S e p t e m b e r  2 3 , 1 9 4 2 , a t  t h e  H o t e l  K i m b a l l  i n  S p r i n g f i e l d ,  
M a s s a c h u s e t t s .  T h i s  w a s  a  o n e - d a y  c o n f e r e n c e  a n d  w a s  d e v o t e d  a l m o s t  
e x c lu s iv e ly  to  s u b j e c t s  p e r t a i n i n g  t o  t h e  w a r  e f f o r t .  F o r t y - n i n e  g u e s t s  
w e re  r e g i s t e r e d  f o r  t h e  m e e t i n g .  T h e  m e e t i n g  w a s  c a l l e d  t o  o r d e r  b y  
P r e s i d e n t  S a m u e l  M . E l l s w o r t h  a t  1 1 :0 0  A .M . F i r s t  w e r e  t h e  r e p o r t s  
o f  th e  S e c r e t a r y - T r e a s u r e r .  T h e s e  w e r e  a c c e p t e d  b y  t h e  m e m b e r s h i p .  
T h e  f in a l  r e p o r t  o f  t h e  c o m m i t t e e  o n  o p e r a t o r s ’ s a l a r i e s  i n  N e w  E n g ­
la n d  w a s  s u b m i t t e d  b y  M r .  F r a n k  F l o o d ,  C h a i r m a n ,  a n d  M r .  F l e m i n g  
a n d  M r .  S n o w . I n  t h e  a b s e n c e  o f  a n y  m e m b e r  o f  t h e  C o m m i t t e e ,  p o r ­
t io n s  o f  th e  r e p o r t  w e r e  r e a d  b y  P r e s i d e n t  E l l s w o r t h .  I t  w a s  v o t e d  to  
h a v e  th i s  r e p o r t  m i m e o g r a p h e d  a n d  d i s t r i b u t e d  to  t h e  m e m b e r s h i p  a n d  
to  a p p o i n t  a  n e w  p e r m a n e n t  c o m m i t t e e  i n  l i n e  w i t h  t h e  c o m m i t t e e ’s 
r e c o m m e n d a t io n s .

T h e r e  w a s  n o  e le c t i o n  o f  o f f ic e rs  t h i s  f a l l  a s  t h e s e  w e r e  e l e c t e d  a t  t h e  
a n n u a l  s p r i n g  m e e t i n g  i n  B o s to n .  T h e  e l e c t e d  o f f ic e r s  f o r  1 9 4 3  f o l l o w :

President:  R o s c o e  H .  S u t t i e ,  o f  N e w  H a v e n
F irst V ice-President:  J o s e p h  A .  M u ld o o n ,  o f  B r i d g e p o r t
Second V ice-President:  F r a n k  W .  V a n  K l e e c k  o f  H a r t f o r d
Secretary-T reasurer: L e R o y  W .  V a n  K le e c k ,  o f  H a r t f o r d
Director: E s k i l  C . J o h n s o n  o f  P r o v i d e n c e
Director: R o b e r t  B u r r e l l ,  o f  W e s t  H a v e n
Director: T h o m a s  R .  C a m p ,  o f  C a m b r i d g e .

T h e  f i r s t  p a p e r  w a s  o n  “ D e c o n t a m i n a t i o n  o f  G a s s e d  A r e a s ”  b y  
M r. C h a r le s  G . R o b b ,  C h i e f  C h e m i s t ,  H a r t f o r d  M e t r o p o l i t a n  D i s t r i c t  
s e w a g e  t r e a t m e n t  p l a n t .  M r .  R o b b  g a v e  a n  i n t e r e s t i n g  l e c t u r e  f r o m  
n o te s . I t  w a s  s u g g e s t e d  t h a t  M r .  R o b b ’s  n o t e s  b e  s u b m i t t e d  i n  t h e  
f o r m  o f  a  b r i e f  r e p o r t  f o r  m i m e o g r a p h i n g  a n d  f o r  d i s t r i b u t i o n  to  t h e  
m e m b e r s h ip .  M a j o r  B r e w s t e r  o f  t h e  O ffice  o f  C i v i l i a n  D e f e n s e  s u g ­
g e s te d  a t  t h e  m e e t i n g  t h a t  t h i s  m a t e r i a l  a l s o  b e  m a d e  a v a i l a b l e  t o  h i s  
office f o r  p o s s ib le  d i s t r i b u t i o n  a r o u n d  t h e  c o u n t r y .

F o l l o w i n g  t h e  lu n c h e o n  i n  t h e  E m b a s s y  R o o m  o f  t h e  H o t e l  K i m b a l l ,  
M a jo r  J o h n  H .  B r e w s t e r  o f  t h e  O ffice  o f  C i v i l i a n  D e f e n s e  g a v e  a  s h o r t  
t a lk  o n  th e  n e e d  o f  p r o m p t  e m e r g e n c y  r e p a i r s  t o  s e w e r s ,  f o l l o w in g  a c t s  
o f  s a b o t a g e  o r  a e r i a l  b o m b a r d m e n t .  H e  w a s  f o l lo w e d  b y  M r .  W i l l i a m
H . B l i s s  o f  t h e  W a r  P r o d u c t i o n  B o a r d  w h o  s p o k e  o n  t h e  p r i o r i t i e s
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s i t u a t i o n .  A  n u m b e r  o f  q u e s t i o n s  w e r e  a s k e d  M r .  B l i s s  f o l l o w i n g  h i s  

a d d r e s s .
T h e  a f t e r n o o n  t e c h n i c a l  s e s s i o n  w a s  h e l d  i n  t h e  m a i n  d i n i n g  10 0 m  

a n d  t h e  f i r s t  s p e a k e r  w a s  C a p t a i n  G u y  E .  G r if f in ,  U .  S . E n g i n e e r  C o i p s ,  
N e w  E n g l a n d  D iv i s i o n ,  w h o  s p o k e  o n  t h e  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  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 .
T h e  l a s t  t o p i c  w a s  a  s y m p o s i u m  o n  t h e  e f f e c t s  o f  w a r  i n d u s t r i a l  

w a s t e s  o n  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 .  T h i s  w a s  o p e n e d  
b y  M r .  L e R o y  W .  V a n  K l e e c k  o f  t h e  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 .  F o l l o w i n g  a  g r o u p  d i s c u s s i o n  o f  t h i s  s u b j e c t ,  t h e  m e e t i n g  

a d j o u r n e d  a t  4 :45  P .M .
L e R o y  W . V an  K l e e c k , S ecre ta ry

NORTH DAKOTA W ATER AND SEWAGE  
WORKS CONFERENCE

Fourteenth Annual Meeting 

W illiston, North Dakota, September 21-23, 1942

M i n u t e s

T h e  m e e t i n g  w a s  c a l l e d  to  o r d e r  b y  P r e s i d e n t  P e a r s o n  a t  1 0 :3 0  
A .M .,  o n  M o n d a y ,  S e p t e m b e r  2 1 , f o l l o w i n g  t h e  s h o w i n g  o f  f i lm s  b y  th e  
I n d u s t r i a l  C h e m i c a l  S a l e s  C o m p a n y  o n  s c e n e s  a t  t h e  A W W A  c o n v e n ­
t i o n  a n d  t h e  p i c t u r e ,  E v e r y  D r o p  a  S a f e  O n e .  T h e  a d d r e s s  o f  w e lc o m e  
w a s  g i v e n  b y  M a y o r  H e f e n g e n  o f  W i l l i s t o n .  H e  r e c a l l e d  t h a t  t h i s  
w a s  t h e  f i r s t  t i m e  t h e  c i t y  o f  W i l l i s t o n  h a d  p l a y e d  h o s t  t o  t h e  c o n f e r ­
e n c e ,  c o m p l i m e n t e d  t h e  m e n  i n  a t t e n d a n c e  o n  t h e i r  e f f o r t s  i n  t r a v e l i n g  
u n d e r  e x i s t i n g  a d v e r s e  c o n d i t i o n s ,  a n d  w e lc o m e d  c o n v e n t i o n  d e l e g a t e s  
to  t h e  c i t y .  P r e s i d e n t  P e a r s o n  c a l l e d  a t t e n t i o n  t o  t h e  c o m m i t t e e  m e e t ­
i n g s  a n d  o p e n  h o u s e  in  B i s m a r c k  d u r i n g  A p r i l  a n d  r e v i e w e d  s o m e  o f  
h i s  w o r k  i n  a s s i s t i n g  w i t h  a r r a n g e m e n t s  f o r  t h e  c o n v e n t i o n .  H e  c o m ­
p l i m e n t e d  t h e  s e c r e t a r y  o n  h i s  e f f o r t s ,  a n d  p r a i s e d  t h e  m e m b e r s  in  
a t t e n d a n c e  f o r  c o m in g  t o  t h e  m e e t i n g .

T h e  m i n u t e s  o f  t h e  l a s t  m e e t i n g  w e r e  r e a d  a n d  a p p r o v e d .  A  c o m ­
m u n i c a t i o n  r e c e i v e d  b y  t h e  s e c r e t a r y  f r o m  B i l l  N o r c l l e y  w a s  r e a d ,  a l s o  
a  l e t t e r  o f  r e g r e t  f r o m  J u s t i n  C o ls e n .

T h e  f o l l o w i n g  c o m m i t t e e s  w e r e  a p p o i n t e d  b y  t h e  p r e s i d e n t  :

A u d itin g  com m ittee:  M . L .  L o v e l l ,  C h a i r m a n ,  H .  H .  S a n b o r n  a n d  
R .  J .  L o c k n e r .  N om inating  com m ittee:  0 .  C . A y l i f f e ,  C h a i r m a n ,  S .  K .  
S v e n k e s o n  a n d  W i l l i a m  Y e g e n .  C onvention C ity  com m ittee:  W i l l i a m  
R o b in s o n ,  C h a i r m a n ,  D a v e  M a c D o n a l d ,  L a r r y  F i s h e r  a n d  S e l m e r  
E n d r u d .  R esolu tions com m ittee:  J o h n  K l e v e n ,  C h a i r m a n ,  J o e  M o r r i s ­
s e y  a n d  E .  A . T s c h i d a .

R e p o r t  o f  t h e  B o a r d  o f  C e r t i f i c a t i o n  w a s  p r e s e n t e d  b y  C h a i r m a n  
P i n n e y .  M r .  P i n n e y  r e p o r t e d  t h a t  tw o  m e e t i n g s  o f  t h e  B o a r d  h a d  b e e n  
h e l d  d u r i n g  t h e  c o n f e r e n c e  y e a r .  F o u r t e e n  a p p l i c a t i o n s  h a d  b e e n
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a c te d  u p o n ,  a n d  t h r e e  a d d i t i o n a l  a p p l i c a t i o n s  r e c e i v e d  f o r  f u t u r e  a c t i o n .  
S e v e n  c e r t i f i c a t e s  w e r e  i s s u e d ,  a n d  o t h e r s  w i l l  b e  i s s u e d  a s  t h e  tw o  
d o l l a r  f e e  i s  r e m i t t e d .

F i n a n c i a l  r e p o r t  w a s  p r e s e n t e d  b y  t h e  S e c r e t a r y - T r e a s u r e r .  T h i s  
r e p o r t  w a s  i n  tw o  p a r t s ; o n e  c o v e r i n g  t h e  p e r i o d  f r o m  O c to b e r  1 0 , 19 4 1  
to  J a n u a r y  2 0 , 1 9 4 2 , w h ic h  w a s  p r e p a r e d  b y  H .  G . H a n s o n  a n d  a u d i t e d  
b y  a  s p e c i a l  a u d i t i n g  c o m m i t t e e  a p p o i n t e d  b y  t h e  p r e s i d e n t ;  a n d  th e  
o th e r  h a l f  c o v e r i n g  t h e  p e r i o d  f r o m  J a n u a r y  2 0 , 1 9 4 2  t o  S e p t e m b e r
1 0 ,1 9 4 2 . I t  w a s  r e c o m m e n d e d  f r o m  t h e  f lo o r  t h a t  t h e  r e p o r t  b e  t u r n e d  
o v e r  to  t h e  a u d i t i n g  c o m m i t t e e .

T h e  r e p o r t  o n  t h e  A W A  s e c t i o n  c o m m i t t e e  w a s  d e f e r r e d  a t  t h e  
r e q u e s t  o f  M r .  Y e g e n ,  s in c e  t h e  c o m m i t t e e  w a s  n o t  a s  y e t  p r e p a r e d  to  
r e p o r t .  A t  t h e  r e q u e s t  o f  t h e  p r e s i d e n t  t h e  m i n u t e s  o f  t h e  A p r i l  c o m ­
m i t te e  m e e t in g s  w e r e  r e a d  a n d  a c c e p t e d .

U n d e r  n e w  b u s i n e s s  a  d i s c u s s i o n  w a s  p r e s e n t e d  r e g a r d i n g  t h e  
a d v i s a b i l i t y  o f  e m p o w e r i n g  t h e  e x e c u t iv e  c o m m i t t e e  t o  d e f e r  f u t u r e  
m e e t in g s  i f  e x i s t i n g  c o n d i t i o n s  m a k e  i t  a p p e a r  d e s i r a b l e .  A ir . Y e g e n  
f e l t  th e  p o w e r  w a s  m o r e  o r  l e s s  i n f e r r e d ,  a n d  t h a t  a c t i o n  w o u ld  n o t  b e  
n e c e s s a r y .  A lo v e d  b y  L a w r e n c e  K i r k  a n d  s e c o n d e d  b y  H a r r y  S w a n ­
so n  t h a t  t h e  e x e c u t iv e  c o m m i t t e e  b e  e m p o w e r e d  to  s u s p e n d  f u t u r e  
a n n u a l  m e e t in g s ,  s h o u l d  c o n d i t i o n s  m a k e  i t  a p p e a r  a  l o g i c a l  p r o c e d u r e  
a n d  t h a t  t h e  c u r r e n t  o f f ic e rs  c a r r y  o v e r  a n o t h e r  y e a r ,  o r  u n t i l  s u c h  
tim e  a s  a  m e e t i n g  i s  c a l l e d .  D i s c u s s i o n  f o l lo w e d .  M o t io n  c a r r i e d  
u n a n im o u s ly .

A  c o m m u n ic a t io n  w a s  r e a d  b y  t h e  s e c r e t a r y  a s  r e q u e s t e d  b y  th e  
A m e r i c a n  I n d u s t r i e s  S a l v a g e  C o m m i t t e e  u r g i n g  t h e  w a t e r  a n d  s e w a g e  
w o rk s  m e n  to  c o o p e r a t e  w i t h  t h e  v i t a l l y  i m p o r t a n t  s a l v a g e  d r i v e .

I t  w a s  s u g g e s t e d  b y  H a r r y  S w a n s o n  t h a t  t h e  A Y e d n e s d a y  a f t e r n o o n  
m e e t in g  b e  h e ld  e a r l y  to  p e r m i t  t h o s e  d e s i r i n g  s o  t o  d e p a r t  o n  t h e  a f t e r ­
n o o n  t r a i n .  S u g g e s t i o n  t a k e n  u n d e r  a d v i s e m e n t .  P r e s i d e n t  P e a r s o n  
e x te n d e d  g r e e t i n g s  to  t h e  C o n f e r e n c e  f r o m  D e a n  C h a n d l e r .  O n  m o t io n  
th e  m e e t in g  a d j o u r n e d  a t  1 1 :50  A .M .

M e e t in g  c a l l e d  to  o r d e r  4 :3 0  P .A 1 . b y  P r e s i d e n t  P e a r s o n .  R e p o r t  
o f  th e  A W W A  s e c t io n  c o m m i t t e e  w a s  p r e s e n t e d  b y  R .  M . J e n s o n .  O n  
m o t io n  th e  m e e t i n g  a d j o u r n e d  a t  4 :45  t o  t h e  D u t c h  lu n c h  p r e p a r e d  a n d  
s e r v e d  b y  t h e  c i t y  o f  W i l l i s t o n .  F o l l o w i n g  t h e  D u t c h  lu n c h  a n  i n s p e c ­
tio n  t r i p  to  t h e  L e w i s  a n d  C l a r k  I r r i g a t i o n  p r o j e c t  n e a r  W i l l i s t o n  w a s  
m a d e . D e l i g h t f u l  e n t e r t a i n m e n t  b y  t h e  W i l l i s t o n  E l k s  C lo w n  b a n d  
a w a i te d  th e  g r o u p  u p o n  i t s  r e t u r n  t o  t h e  G r e a t  N o r t h e r n  H o te l .

T h e  m e e t in g  w a s  c a l l e d  t o  o r d e r  a t  1 1 :10  A .A 1. o n  S e p t e m b e r  2 3 , 
b y  P r e s i d e n t  P e a r s o n .  T h e  r e p o r t  o f  t h e  n o m i n a t i n g  c o m m i t t e e  w a s  
p r e s e n te d  b y  C h a i r m a n  A y l i f f e  w i t h  t h e  f o l l o w in g  n o m i n a t i o n s : P resi­
dent, J o e  M o r r i s s e y ;  Vice-President, D a v e  A la c D o n a ld ;  Secretary-  
Treasurer, K .  C . L a u s t e r ;  a n d  D irector, H .  H .  S a n b o r n .  F .  AY. P i n n e y  
w a s  n o m i n a t e d  a s  c a n d i d a t e  f o r  Vice-President. A lo v e d  b y  H u l t e n g  
a n d  s e c o n d e d  t h a t  n o m i n a t i o n s  b e  c lo s e d .  A lo t io n  c a r r i e d .  M o v e d  b y  
L o v e ll  t h a t  th e  s e c r e t a r y  b e  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  
M o r r i s s e y  f o r  P r e s i d e n t ,  L a u s t e r  f o r  S e c r e t a r y - T r e a s u r e r ,  a n d  S a n ­
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b o r n  f o r  D i r e c t o r .  M o t io n  s e c o n d e d  b y  S v e n k e n s o n ,  a n d  c a r r i e d .  
M o v e d  b y  Y e g e n  t h a t  t h e  c h a i r  c a l l  f o r  a  s e c r e t  b a l l o t  f o r  t h e  e l e c t i o n  
o f  V i c e - P r e s i d e n t .  S e c o n d e d  a n d  c a r r i e d .  R e s u l t s  o f  t h e  b a l l o t  w e r e ,  
M a c D o n a l d  1 8 , P i n n e y  1 7 . M a c D o n a l d  w a s  d e c l a r e d  e l e c t e d .

P r e s i d e n t  M o r r i s s e y  t o o k  t h e  c h a i r .
T h e  c o n v e n t i o n  c i t y  c o m m i t t e e  h a d  n o  r e p o r t  a n d  r e c o m m e n d e d  t h a t  

t h e  i s s u e  b e  d e c i d e d  o n  t h e  f lo o r .  I n v i t a t i o n s  w e r e  e x t e n d e d  b y  D e v i l s  
L a k e ,  G r a n d  F o r k s ,  a n d  V a l l e y  C i t y .  F o l l o w i n g  t h e  d i s c u s s i o n ,  R o b i n ­
s o n  m o v e d  t h a t  t h e  m a t t e r  b e  d i s p o s e d  o f  b y  s e c r e t  b a l l o t .  ^  M o t io n  
s e c o n d e d  a n d  c a r r i e d .  T h e  r e s u l t i n g  p o l l  g a v e  G r a n d  F o r k s  1 7 , D e v i l s  
L a k e  1 2 , a n d  V a l l e y  C i t y  6 . G r a n d  F o r k s  d e c l a r e d  e le c te d .

C h a i r m a n  K l e v e n  o f  t h e  r e s o l u t i o n s  c o m m i t t e e  p r e s e n t e d  n i n e  r e s o ­
l u t i o n s .  I t  w a s  s u g g e s t e d  f r o m  t h e  f lo o r  t h a t  t h e  r e s o l u t i o n s  b e  p u b ­
l i s h e d  i n  Official B u lle tin , a n d  t h a t  t h e  s e c r e t a r y  b e  i n s t r u c t e d  to  
f u r n i s h  c o p ie s  o f  t h e  r e s o l u t i o n s  t o  t h e  s u p e r i o r  o f f ic e r s  o f  t h o s e  i n ­
v o lv e d .  M o v e d  b y  P e a r s o n  a n d  s e c o n d e d  b y  Y e g e n  t h a t  t h e  c o n f e r e n c e  
e x t e n d  i t s  b e s t  w i s h e s  t o  t h o s e  i n  t h e  a r m e d  s e r v i c e s  a n d  t h a t  t h e  d u e s  
to  t h e  o r g a n i z a t i o n  f o r  e x i s t i n g  m e m b e r s  b e  s u s p e n d e d  f o r  t h e  d u r a t i o n .  
M o t io n  c a r r i e d .  M o v e d  b y  D e m o  a n d  s e c o n d e d  b y  H u l t e n g  t h a t  t h e  
r e s o l u t i o n s  b e  a c c e p t e d  a s  r e a d .  M o t io n  c a r r i e d .

M o v e d  b y  H u l t e n g  a n d  s e c o n d e d  b y  Y e g e n  t h a t  t h e  s t a f f  o f  Official 
B ulletin  b e  p e r m i t t e d  t o  c o m b in e  tw o  t o  t h r e e  i s s u e s  w h e n  n e c e s s a r y ,  
a n d  p u b l i s h  w h e n  t i m e  a n d  s t e n o g r a p h i c  h e l p  p e r m i t .  M o t i o n  c a r r i e d .  
A u d i t i n g  c o m m i t t e e  r e p o r t  w a s  p r e s e n t e d  b y  C h a i r m a n  L o v e l l  a n d  
a d o p t i o n  o f  t h e  r e p o r t  o f  t h e  S e c r e t a r y - T r e a s u r e r  a s  r e a d ,  r e c o m ­
m e n d e d .  M o v e d  b y  Y e g e n  a n d  s e c o n d e d  b y  S v e n k e n s o n  t h a t  t h e  r e ­
p o r t  b e  a d o p t e d .  M o t io n  c a r r i e d .  M o v e d  b y  Y e g e n  t h a t  t h e  m e e t i n g  
a d j o u r n  a t  1 2 :1 5  P .M .

G e n e r a l  S e s s io n

T h e  a f t e r n o o n  g e n e r a l  s e s s i o n s  o n  M o n d a y ,  S e p t e m b e r  2 1 , w e r e  
w o v e n  a r o u n d  t h e  C i v i l i a n  D e f e n s e  p r o g r a m .  T h e  g e n e r a l  p l a n  o f  
c i v i l i a n  d e f e n s e  o r g a n i z a t i o n  w a s  p r e s e n t e d  b y  M r .  H e r m a n  V e ig e l ,  
R e g i o n a l  D i r e c t o r ,  O ffice  o f  C i v i l i a n  D e f e n s e ,  O m a h a ,  N e b r a s k a .  H e  
i l l u s t r a t e d  h o w  a  p l a n  m a y  b e  a d a p t e d  lo c a l ly ,  a n d  h o w  e a c h  i n d i v i d u a l  
m a y  p l a y  a  p a r t .  H e  d e f i n e d  t h e  o r g a n i z a t i o n  a s  t h e  V o l u n t e e r  N o n -  
M i l i t a r y  A r m y  o f  t h e  U n i t e d  S t a t e s ,  w h o s e  p u r p o s e  i t  i s  t o  c o o r d i n a t e  
a c t i v i t i e s  o f  a l l  c i v i l i a n  d e f e n s e  o r g a n i z a t i o n s .  H e  c i t e d  t h e  n e e d  f o r  
c o n s e r v a t i o n  t o  e n a b le  u s  t o  f i g h t  a n  o f f e n s iv e  w a r .  T h e  n e c e s s i t y  f o r  
t h e  p r e p a r a t i o n  f o r  f u t u r e  e x ig e n c i e s  w a s  e m p h a s i z e d ,  a n d  t h a t  v o l u n ­
t e e r  w o r k e r s  a r e  i m p e r a t i v e  to  a c c o m p l i s h  w o r k  w i t h  w h i c h  w e  w i l l  b e  
c o n f r o n t e d .  T h e  o r g a n i z a t i o n  o f  t h e  s t a t e  d e f e n s e  c o u n c i l  w a s  o u t ­
l i n e d .

M a j o r  W i l l i a m  H .  C a r y ,  J r . ,  R e g i o n a l  E n g i n e e r ,  O ffic e  o f  C i v i l i a n  
D e f e n s e ,  C h ic a g o ,  e x p l a i n e d  t h e  p o s i t 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  
p e r s o n n e l  i n  t h e  c i v i l i a n  d e f e n s e  o r g a n i z a t i o n .  T h e  i m p o r t a n c e  o f  
w a t e r  s u p p l y  a n d  t h e  n e c e s s i t y  f o r  t h e  i n t e g r a t i o n  o f  w a t e r w o r k s  
p e r s o n n e l  i n  t h e  c i v i l i a n  d e f e n s e  o r g a n i z a t i o n  w a s  s t r e s s e d .  H e  s t a t e d
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that although bombing in North Dakota was improbable, the fact re­
mains that it is possible, and that we must be prepared. Plans for 
protection against saboteurs in blackouts were recommended. Several 
items were covered with the request that they not be revealed. He 
cautioned that the procurement of materials will become increasingly 
difficult, also that the stress of the times affords an excellent oppor­
tunity to sell the City Dads on the worth of a water supply. He recom­
mended development of complete plans of action under any possible 
emergency or combination of circumstances.

Following a ten minute recess for relaxation, Mr. Jack F. Whalen 
of Minneapolis presented the paper “ Emergency Repairs to Water­
works” originally prepared by D. W. Johnson.

Mr. Everett Lobb, State Health Department, outlined the Mutual 
Aid Program for North Dakota.

Tuesday, September 22.—The banquet was held at 6:30 P.M. in the 
bomb shelter. President Pearson presided. Ken Lauster was called 
on for a few words. Telegrams from L. K. Clark, F. 0. Malloy, Frank 
Haider and Sig Ravnos, and a letter from Wilson Laird were read. 
He expressed his appreciation both personally and on behalf of the 
conference to the city of Williston for its hospitality, to the members 
of the conference who assisted in arrangements, and others who as­
sisted in arrangements and took part in the convention program, and 
to members of his staff for their assistance, especially Mr. Bavone and 
those presiding at section meetings. He introduced Mr. H. B. Foote, 
State Sanitary Engineer, Montana, and Messrs. Wm. H. Cary, Jr., and 
0. C. Hopkins of the U. S. Public Health Service. The President 
turned over the remainder of the program to Mr. Harry E. Polk, who 
so ably acted as toastmaster. Musical numbers were presented by the 
high school trio. Introductions were made of the Williston city com­
mission, and other prominent Williston citizens, Lester Jolly and Joe 
Bridston of Grand Forks.

An excellent talk was presented by Mr. Henry Holt of Grand Forks 
on the subject of the Missouri River Diversion and its relation to 
municipal water supplies and sewage disposal. He acknowledged with 
appreciation the work of the North Dakota Water and Sewage Works 
Conference, the State Department of Health, the U. S. Public Health 
Service, the U. S. Corps of Engineers, and the Bureau of Reclamation 
for assistance rendered to the water conservation commission. The 
program of the water conservation commission was outlined covering 
the diversion at Fort Peck through Medicine Lake, across the Divide 
into the Mouse River, into Devils Lake, the Sheyenne and James Rivers, 
including other related developments. He cited the increase in popula­
tion, income, jobs, etc., that would result should such a program become 
an eventuality. Since insufficient water is available within the Red 
River Basin to care for the needs within that area for water supply 
and sewage dilution purposes even with careful control, supplementary 
flows must be provided if satisfactory conditions are to prevail. Such 
supplementary flows can be obtained only through the Missouri River
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diversion. He urged the support of the conference in promoting the 
program as a post-war construction program. Tribute was paid to 
the Montana program, citing accomplishments in that State, also to 
Lester Jolly, his pilot, on the trip to Williston. Lieutenant Jolly is 
conducting air training schools in the state.

At the close of the meeting the drawing for the watch presented by 
Crane Company and Pomona Pump Company was made. Presenta­
tion was made to Mr. J. S. Sorenson of Grenora, the holder of the 
lucky number.

Wednesday, September 23.—The Wednesday morning general ses­
sion started with showing the transite pipe film, “ Beneath the 
Surface.” William Meyer, State Plumbing Inspector, presented a dis­
cussion on the enforcement of the state plumbing code.

A discussion, with slide illustrations, on bio-filters was given by Mr. 
Bert Nelson of the Dorr Company, Chicago. Since most of the B.O.D. 
reduction takes place in the upper portion of the filter, designs usually 
call for shallow filters and two-stage treatment is provided where high 
reductions are required. The recirculation ratio is a function of the 
strength and governed thereby, increasing as the strength increases. 
Some design factors were given. Total discharge heads on recircula­
tion pumps at biofilter plants are generally 8 to 10 feet which permits 
the use of propeller type pumps placed in wet wells. Elimination of 
the dry pit thus effects economies. Thirty to sixty million gallons per 
acre per day are general application rates but as high as 102 million 
gallons per acre have been used. The costs of such plants are usually 
considerably less than conventional trickling filter plants or even ac­
tivated sludge. The flexibility in handling shock loads, decrease or 
elimination of filter flies, and the maintenance of dissolved oxygen 
throughout the plant were cited as advantages. By July, 1942, 150 
biofilter plants had been installed, 43 per cent of which were two-stage 
and the remainder single-stage, effecting B.O.D. reductions from 60 
per cent to 95 per cent. Because of depth and under-drain design, 
conventional type filters cannot be redesigned as biofilters. As a means 
of improving B.O.D. reductions, single-stage biofilters were suggested 
as preliminaries to standard filters. Some pictures of existing plants 
were shown.

K. C. L a u s t e r , Secretary

C A N A D IA N  I N S T I T U T E  O N  S E W A G E  A N D  S A N I T A T I O N

N in th  A n n u a l C onvention  

T o ro n to , O n ta rio , O c tober 29-30, 1942

The Ninth Annual Convention of the Canadian Institute on Sewage 
and Sanitation held at the Royal York Hotel, Toronto, Ontario, on Oc­
tober 29-30 was most successful. A new high record was reached in 
the registration of 190. A further increase in membership also took 
place. The Institute was favored with the presence of immediate Past
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President, A. S. Bedell of the Federation of Sewage Works Associa­
tions. The program was balanced between written papers, guided dis­
cussions, and social contacts. War problems were prominent through­
out the discussions.

The conference was opened by President W. L. McFaul, city engi­
neer of Hamilton, Ontario. The first forenoon was devoted to guided 
discussions on the subject “ Essentials in Municipal Sanitary By-Laws 
for War and Peace.” This was under the chairmanship of Nicol Mac- 
Nicol, Commissioner of Works, Forest Hill, Ont. This discussion had 
to do with the contents of municipal sanitary by-laws, as well as 
changes which were required by the war. The saving of metal, and 
the use of substitute materials were dealt with. Plumbing installa­
tions are conspicuous now in wartime changes. Other subjects con­
sidered were the necessity for well-trained local inspectors, the ad­
vantages of having the control of plumbing under the health board, 
and the co-operation which is essential at all times between the health 
officer and the engineering department.

The afternoon session opened with a paper on “ Operating Besults 
at the North Toronto Sewage Treatment Plant,” read by N. G. Mc­
Donald, Consulting Engineer, Toronto. This summarized the results 
of the treatment of this activated sludge plant since its construction 
about 15 years ago. The plant has been enlarged once in that interval, 
and is now overloaded in some degree again. The results show con­
sistently high removals of suspended solids and B.O.D.

This was followed by two addresses on salvage campaigns for war 
materials. The first speaker, Charles LaFerle, Director of National 
Salvage, Ottawa, dealt with the program of securing scrap from gar­
bage and other sources. The entire Dominion has been organized to 
secure as much as possible of available scrap. $7.00 per ton is paid 
for this, and much of the money is turned over to war charities. Scrap 
metal is vital in Canada to-day. A. A. Stanley who is in charge of 
this campaign for the greater Toronto area emphasized the advantage 
of having these collections made by existing municipal systems, rather 
than by setting up new agencies. The results in the Toronto district 
have been most successful, and very substantial quantities of essential 
materials have been secured.

The remainder of the afternoon was devoted to a guided discussion 
on “ The Problem of War-Time Industrial Wastes,” with R. J. Des- 
marais, City Engineer of Windsor, as chairman. Delegates referred 
to overloading of treatment plants, chiefly from war plants and includ­
ing both organic and inorganic substances. Oils and greases have had 
a detrimental effect on activated sludge plants.

The afternoon meeting was followed by a banquet and social evening 
at which over 100 were present. The entertainment was sponsored 
by the local manufacturers. A. S. Bedell, Past President of the Fed­
eration was the guest speaker.

The second day of the conference began with the usual business 
meeting of the Institute. The Secretary’s report showed a gain in
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membership of 9, and a favorable financial balance. The following 
officers were elected and will constitute the new executives:

Past President—W. L. McFaul, City Engineer, Hamilton.
President—B. F. Lamson, City Engineer, St. Catharines.
Vice-President-—R. H. Parsons, City Engineer, Peterborough.
Trustees—P. J. Desmarais, City Engineer, Windsor.

David Jack, City Engineer, Kingston.
Secretary-Treas.—A. E. Berry, Toronto.

Mr. Bedell reviewed the activities of the Federation, and the work 
that is being done by the 27 associations which go to make up this or­
ganization.

A paper was read by A. E. Griffin, Assistant Director, Technical 
Service Division of the Wallace & Tiernan Co., Newark, N. J., on “ Mod­
ern Trends in Chlorination of Sewage.” This was a comprehensive 
review of the field of chlorination in sewage disposal.

“ The Application of Trickling Filters to Sewage Treatment” was 
the subject of the final written paper, and was given by G. G. Reid, 
Consulting Engineer of No. 1 Command, R.C.A.F., Toronto. In this, 
a preliminary report was furnished on the use of this typo of treatment 
for the airports in Ontario. I t is too early yet to review in detail the 
operating results from these.

The remainder of the sessions was devoted to guided discussions. 
The first subject was “ Wartime Personnel Problems of Municipali­
ties, ’ ’ under the chairmanship of R. W. Garrett, City Engineer of Lon­
don, Ontario. This called for much discussion on the difficulties of se­
curing trained personnel at this time, as well as the wages paid, bonuses, 
and other facilities. Considerable variation occurs in the procedures 
followed in municipalities, and it is proposed to have a survey made by 
the Institute on these matters.

Only a limited time was available for discussion of the subject “ Pro­
curement and Maintenance of Equipment in W artime.” Reference 
was made to the procedures required under priorities to obtain sup­
plies for repairs and maintenance. As the war progresses this situa­
tion becomes more acute.

The annual luncheon of the Institute was attended by more than 100 
delegates. K. M. Cameron, Chief Engineer, Dominion Dept, of Public 
Works, Ottawa, as guest speaker on the “ Post W ar Reconstruction” 
emphasized the importance of planning in advance for the program 
to be adopted later. Public Works can play an important part after 
the war, but this cannot alone relieve unemployment, He urged engi­
neers to give serious thought to this whole problem.

A. S. Bedell presented an engrossed certificate to Stanley Sliupe, 
who was President of the Institute in 1940-41. This was to serve as a 
memento of the office.

A. E. B e r r y
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Federation Affairs

F E D E R A T IO N  O F  S E W A G E  W O R K S  A S S O C IA T IO N S

M IN U T E S  O F  M E E T IN G  O F  1942 B O A R D  O F  C O N T R O L

Hotel Statler, Cleveland, Ohio, October 24, 1942

The re g u la r A n n u a l M ee tin g  o f  the  1942 B o a rd  o f  C o n tro l o f  the F e d e ra tio n  o f  
Sewage W o rk s  A ssocia tions was called to  o rd e r a t the H o te l S ta tle r, C leveland, O hio, a t 
5:30 P.M ., O ctober 24, 1942, by P re s id e n t A . S. Bedell.

R o ll ca ll ind ica ted  the fo llo w in g  re p re s e n ta tio n :

P resent in  P erson

Affiliate or Office Represented
P resident
V ice -P res iden t
Past P res iden t
T reasure r
C a lifo rn ia  Sewage W o rk s  A ss’n  
C e n tra l States Sewage W o rk s  Ass’n 
F edera l Sewage Research Ass’n 
F lo r id a  Sewage W o rk s  A ss’n 
G eorgia W a te r  and Sewage A ss’n 
M issou ri W a te r  and Sewerage C onf.
N ew  E n g la n d  Sewage W o rk s  Ass’n 
N ew  Jersey Sewage W o rk s  Ass’n 
N ew  Jersey Sewage C on f.
Ohio Sewage W o rk s  C on f. G rou p
P e nnsy lvan ia  Sewage W o rk s  Ass’n
The Canadian In s t,  on Sewage and S a n ita tio n
M em ber-a t-La rge
M em ber-a t-Large
W a te r and Sewage W o rk s  M a n u fa c tu re rs  Ass’n 
W a te r and Sewage W o rk s  M a n u fa c tu re rs  Ass’n 
Sewage W o rk s  P ra c tice  C om m ittee 
P ub lica tions  C om m ittee 
Research C om m ittee

Represented By 
A . S. Bedell 
G. J . S ch ro e p fe r
C. A . Em erson 
W . W . D eB era rd  
W . A . A lle n
G. J . S ch roepfe r 
J . K .  H o sk in s  
Joe W illia m s o n , J r .  
V . P. E n loe
G. S. Russell 
F . W . G ilcreas
E . P. M o lito r  
W . R u d o lfs
F . W . Jones
H . E . Moses 
A . E . B e rry  
A . H . N iles 
L . H .  E ns low  
K a r l  M . M ann
D. S. M cA fe e  
M o rr is  M . Cohn 
F . W . G ilcreas 
W . R u d o lfs

P resent in  P erson, A cting by P roxy

Affiliate or Office Represented 
A rg e n tin a  Soe. Engineers, San. E n g . D iv . 
A rizona  Sewage and W a te r  W o rk s  A ss’n 
Dakota W a te r and Sewage W o rk s  C onf. 
Kansas W a te r and Sewage W o rk s  A ss ’n  
M ary land-D e law are  W a te r  and Sewerage 

Ass’n
New Y o rk  State Sewage W o rk s  Ass’n 
N o rth  C aro lina  Sewage W o rk s  A ss’n 
M em ber-at-Large
W a te r and Sewage W o rk s  M a n u fa c tu re rs  

Ass’n

Represented By 
John  H . B rooks, J r .  (F o r  E . B . Besselievre) 
W . D. H a tf ie ld  (F o r  P. J . M a r t in )
W . Q. K e h r  (F o r  W . W . Tow ne)
J . K .  H o sk in s  (F o r  E a rn e s t Boyce)

W . J . O rchard  (F o r  H . R. H a l l)
E a r l D e v e n d o rf ( F o r  N . L . N ussbaum er) 
L . 0 . W illia m s  ( F o r  H . G. B a ity )
W . A .  A lle n  ( F o r  A . M . R a w n )

W . B . M a rs h a ll (F o r  L . E . R e in )

133



134 SEW A G E W O RK S JO U R N A L January, 1943

The above rep re se n ta tio n  co n s titu te d  a quorum . A lso  p resen t w ere F . W . M oh lm a n , 

Editor,  and  W . H .  W is e ly , Secretary.
R e a d ing  o f  the  m inu tes  o f  the  m eetings o f  the B o a rd  o f  C o n tro l h e ld  in  N ew  Y o rk  

011 O ctober 11, 1941, was dispensed w ith  b y  consent, these m inu tes  h a v in g  been pub lish e d  
in  the  N ovem ber, 1941, issue o f  S ew age W o rk s  J o u r n a l .  Two co rre c tio n s  w ere  o ffe red , 
i.e., w here refe rence  was made to  the  budget be ing  su b m itte d  b y  the  E x e c u tiv e  C om m ittee , 
the  1942 budget was in tended  instead  o f  1941 and, where a u th o r iz a tio n  was m ade fo r  
the  a p p o in tm e n t o f  a F in a n c ia l A d v is o ry  C om m ittee, i t  was in te nd e d  th a t the  P a s t P re s i­
den t shou ld  serve instead  o f  the  V ice -P re s ide n t. W ith  these co rrections, the  m inu te s  were 

o rdered  approved .
I n  a b r ie f  sta tem ent, P re s id e n t B ede ll in d ica te d  h is  e n jo y m e n t o f  the  F e d e ra tio n  ac­

tiv it ie s  d u r in g  the  ye a r and thanked  m em bers o f  the  B o a rd  o f  C o n tro l, com m ittee  c h a ir­

men, officers and others f o r  th e ir  coopera tion.
S ecre ta ry  W is e ly  d is tr ib u te d  copies o f  h is re p o r t cove rin g  the  a c tiv it ie s  o f  h is  office 

fo r  the  ye a r ended Septem ber 30, 1942. The re p o r t  in c lu de d  the  fin a n c ia l statem ents 
req u ire d  o f  h im  u n d e r Section 5, A r t ic le  I V  o f  the  B y-la w s.

T re a su re r D e B e ra rd  presented h is re p o r t  w h ich  in d ic a te d  th a t  the  unencum bered 
balances in  the depositories o f  the F e d e ra tio n  to ta lle d  $15,520.54, o f  w h ich  $7,751.64 is  in  
the C o n tin e n ta l I l l in o is  N a tio n a l B a n k  and T ru s t C om pany o f  Chicago and $7 ,/ 68.90 is 
in  the  B usey’s S ta te  B a n k  o f  U rbana , I l l in o is .  I t  was p o in te d  o u t th a t  these balances 
substan tia te  the fin a n c ia l statem ents conta ined in  the  re p o r t  o f  the  S ecre ta ry . I t  was 
re g u la r ly  m oved, seconded and ca rrie d  th a t the  T re a su re r’s re p o r t  be accepted su b je c t to  
the an n ua l a u d it and th a t the  E xe cu tive  C om m ittee  and S e cre ta ry  be a u th o rize d  to  a r ­
range  f o r  such au d it.

E d ito r  M oh lm a n  presented a s ta tis tic a l sum m ary o f  the  cost and  e d ito r ia l co n ten t o f 
Sew age W o rk s  J o u r n a l  w hich  made possible a co m parison  w ith  p re v io u s  years. H e  
re fe rre d  sp e c ifica lly  to  the  increase in  p la n t  o p e ra tio n  m a te ria l, o f  w h ic h  the  J o u r n a l  
conta ined  a to ta l o f  574 pages in  1942. I t  was re g u la ry  m oved, seconded and  c a rr ie d  
th a t E d ito r  M oh lm an  p re p a re  a w r it te n  re p o r t, in c lu d in g  h is  v e rb a l e x p la n a tio n  and 
s ta tis tic a l in fo rm a tio n , f o r  p u b lic a tio n  in  an e a rly  issue o f  S ew age W o rk s  J o u r n a l  and 
th a t the  re p o r t be accepted w ith  deep a p p re c ia tio n . (See Editorial,  N o v ., 1942.)

The re p o r t o f  the  E xe cu tive  C om m ittee, in c lu d in g  a recom m ended b u d ge t f o r  the  
ye a r 1943, was presented b y  V ice -P re s id e n t G. J . S c h ro e p fe r.. R ea d ing  f ro m  the re p o rt, 
M r. S ch ro e p fe r m oved th a t “  the  S e cre ta ry  be a u tho rize d  to  p re p a re  a p ro p e r  ce rtifica te  
to  be presented to  such H o n o ra ry  M em bers as m ay  be elected in  accordance w ith  the 
C o n s titu tio n  and B y-la w s.”  M o tio n  re g u la r ly  seconded and ca rrie d .

R ead ing  fu r th e r  f r o m  the re p o r t, M r .  S c h ro e p fe r m oved th a t the  F in a n c ia l A d v is o ry  
Com m ittee, consis ting  o f  the P res ident, P ast P re s id e n t and W . J . O rch a rd  as C ha irm an , 
be con tinued  d u rin g  the com ing yea r. The m o tio n  was re g u la r ly  seconded and ca rrie d .

The fo llo w in g  reso lu tio n , passage o f  w h ic h  was recom m ended b y  the  E x e c u tiv e  Com ­
m ittee , was presented by  M r .  S ch ro e p fe r and its  a d o p tio n  was m oved and  re g u la r ly  
seconded:

“ W h e re a s , M u n ic ip a l sewers and  sewage trea tm en t w orks constitu te  facilities, 
the continued and efficient operation  of which are  essential to  the health  and  w elfare 
of the pub lic ; and

“ W hereas, the operation  of such facilities requ ire  the services o f various highly 
specialized technicians who are  qualified both by tra in in g  and experience in  sewerage 
and sewage trea tm en t p la n t p ractice, and

“ W h e re a s , in  m an y  cases the  loss th ro u g h  Selective Service  o f  k e y  personne l 
em ployed in  m u n ic ip a l sewer d e p artm en ts  such as engineers, chem ists, s u p e rin ­
tendents and ch ie f o p e ra to rs  m ay  im pose a severe h a rd s h ip  on m u n ic ip a lit ie s  and 
m ake con tinued  e ffic ien t o p e ra tio n  o f  specific  sewer and  sewage tre a tm e n t fa c il it ie s  
im possib le  due to  in a b il i ty  o f  m u n ic ip a lit ie s  to  f in d  q u a lifie d  rep lacem ents, and

“ W h e re a s , Selective Service  O ccu p a tio n a l B u lle t in  N o. 10— R e : S c ie n tif ic  and 
Specia lized Personnel— effective  Ju n e  18, 1942, g ives a l is t  o f  c r it ic a l occupations 
and recom m ends th a t L o c a l Selective Service  boards shou ld  g ive  c a re fu l considera­
t io n  f o r  occu p a tio n a l c lass ifica tion  ‘ to  a ll persons tra in e d , q u a lifie d  o r  s k ille d  in  these
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c r itic a l occupations and w ho are engaged in  a c tiv itie s  necessary to  w a r p ro d u c tio n  
o r essential to  the s u p p o rt o f  the w a r  e ffo rt, ’ and

“ W hereas, in  m any eases it  is in  the in terest o f the public health and w elfare 
and essential to  the w ar effort to g ran t occupational deferm ents to key personnel 
in m unicipal sewer departm en ts:

“ Now therefore, be i t  resolved, b y  the  F e d e ra tio n  o f  Sewage W o rk s  Associa­
tions in  C onvention  assembled a t C leveland, O hio, on O ctober 24, 1942, and re p re ­
senting  the m u n ic ip a l sewerage offic ia ls  o f  m u n ic ip a lit ie s  in  a ll states, th a t action  
should be taken  b y  Selective Service offic ia ls  o r the M an P ow er Com m ission o r  both 
to  assure th a t key personnel and specia lized technicians in  the em p loy  o f  m u n ic ip a l 
sewer departm en ts  w i l l  n o t be indu c te d  to  m ili ta r y  service in  a ny case where such 
action w i l l  re s u lt in  im p o s itio n  o f  a severe h a rd sh ip  u p o n  a m u n ic ip a lity  due to  in a ­
b i l i ty  to  ob ta in  q ua lified  rep lacem ents o r  the a p p o in tm e n t o f  persons as rep lace­
ments w ith  su ffic ie n tly  good p re lim in a ry  q u a lifica tio n s  to  assure p ro p e r  o p e ra tio n  o f  
its  sewerage fa c ilit ie s , and

“ Be it further resolved, th a t Selective Service O ccupationa l B u lle t in  N o. 10, 
above re fe rre d  to , is recom m ended to  be revised b y  in c lu d in g  ke y  po s itio n s  in  m u­
n ic ip a l sewer departm en ts  such as chemists, engineers, superin tenden ts  and ch ie f 
operators, as c r it ic a l occupations, the  incum bents o f  w h ich  should be g ive n  ca re fu l 
consideration fo r  occup atio n a l c lass ifica tion  by  loca l Selective Service boards, and

“ Be it  further resolved th a t a copy o f  th is  reso lu tio n  be fo rw a rd e d  to  General 
Lou is B. H ershey, A d m in is tra to r  o f  the  Selective Service A c t, and to  the  H o n o ra b le  
Paul V . M c N u tt, C ha irm an  o f  the  M a n  P ow er Com mission.

A dop ted  a t C leveland, O ctober 24, 1942.”

R o ll ca ll on the a d o p tio n  o f  the above reso lu tio n  ind ica ted  a vote o f  29 “  A yes,”  3 
“ Nays.”  The reso lu tio n  was declared adopted.

The re p o rt o f  the G eneral P o lic y  C om m ittee was presented b y  V ice -P re s ide n t C. A . 
Emerson. The re p o rt conta ined several co n tro ve rs ia l issues and a le n g th y  discussion 
ensued, fo llo w in g  w h ich  i t  was moved, seconded and ca rrie d  th a t i t  be placed on the table 
fo r  fu r th e r  considera tion  and action  b y  the  1943 B o a rd  o f  C o n tro l.

The fo llo w in g  re p o rt o f  the  P u b lica tio n s  C om m ittee was presented by  C ha irm an 
Gilcreas :

“  The m a jo r  p ro p o r tio n  o f the  P u b lica tio n s  C om m ittee ’s e ffo rts  th is  ye a r were 
devoted to  the fo rm u la t io n  o f  the p ro g ra m  f o r  the T h ird  A n n u a l C onvention . The 
aim was to  select a theme th a t w ou ld  be o f  g rea test p ra c tic a l in te re s t to  the m em ­
bers o f the F e d e ra tio n ; th e re fo re , the p ro g ra m  was developed fro m  the p o in t o f  
view o f  the effects the w a r em ergency has had on the p ro fess ion . The ta sk  o f  se­
em ing  qua lified  speakers was u n u su a lly  d iff ic u lt because o f  the absence o f so m any 
members in  m ili ta r y  service and the consequent added demands u p o n  the  tim e  o f 
those who are s t i l l  c a rry in g  on c iv ilia n  p u rsu its . H ow ever, th ro u g h  the cooperation  
o f members in  both  m ili ta r y  and c iv ilia n  ranks, i t  was possible to  p ro v id e  a p ro g ra m  
th a t we hope has, in  some measure, accom plished o u r ob je c tive  o f  b r in g in g  to  the 
a ttention  o f the members any in fo rm a tio n  o f w a r  tim e  sign ificance in  the fie ld  o f  
sewage trea tm ent.

“ I n  connection w ith  the superv is ion  o f  F e d e ra tio n  p u b lica tio n s , several m a t­
ters have been considered by  the C om m ittee. On F e b ru a ry  13 the ru les  and re g u la ­
tions reg a rd ing  p u b lica tions , w h ich  were recom m ended to  and adopted b y  the  B oard  
o f C on tro l a t the Second A n n u a l C onvention , were sent w ith  an accom panying 
le tte r to  each secre tary o f  the  M em ber Associa tions. I n  in te rp re tin g  ru le  1 as i t  
affects the local associations, requests were received f ro m  the Texas, N o r th  C aro­
lina , and C a lifo rn ia  g ro u p s  fo r  perm iss ion  to  p u b lish  papers  presented a t th e ir  
meetings in  th e ir  loca l proceed ings; the  C anad ian  In s t itu te  requested perm iss ion  to  
pub lish  its  papers in  tw o  eng ineering  jo u rn a ls  c ircu la te d  lo c a lly . The P u b lica tion s  
Committee approved  loca l p re -p u b lic a tio n  in  a ll cases since i t  was fe l t  th a t i t  w ou ld  
not have any effect on the subsequent appearance o f  the papers  in  Sew age W o rk s  
J o u rn a l .
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“ C o m p la in ts  were received d u rin g 1 the  ye a r f ro m  tw o  m em bers re g a rd in g  de lay  
in  p u b lic a tio n  o f  m a te r ia l sub m itte d  to  the J o u r n a l .  I n  the  f irs t  instance , i t  was 
fo u n d  th a t the  de lay had been occasioned b y  the need f o r  re w r it in g  p o rt io n s  o f  the 
p a p e r to  m ake i t  acceptable fo r  p r in t in g .  T h is  the  a u th o r agreed to  do. I n  the 
second instance, the  e d ito r  decided th a t the  p a p e r was n o t adapted  to  p u b lic a tio n .

“  On ano the r occasion, i t  was necessary f o r  the  P u b lic a tio n s  C om m ittee  to  m a in ­
ta in  its  p r io r  p u b lic a tio n  r ig h ts  to  an a rt ic le  presented a t a F e d e ra tio n  m eeting  
because the  a u th o r fe l t  he was also com m itted  to  p u b lis h  i t  in  a n o th e r jo u rn a l.

“  A  request has been received th a t the  C om m ittee  p u b lis h  in  f u l l  the  p ro g ra m  
fo r  the annua l conventions w e ll in  advance o f  the  m eetings. The C om m ittee  recom ­
mends th a t the system in  p resen t use be con tinued  since to  m ake the  requested change 
w o u ld  re s u lt in  the  p u b lic a tio n  o f  the p ro g ra m  in  com m ercia l jo u rn a ls  b e fo re  i t  

appears in  S ew age W o rk s  J o u r n a l .
“ I n  connection w ith  the fo rth c o m in g  n in th  e d itio n  o f  Standard Methods for the 

Examination of Water and Sewage, the  F e d e ra tio n  has been assigned to  deve lop the 
section o f  chem ical m ethods f o r  the  e xa m in a tio n  o f  sewage. D o c to r  H a tf ie ld ’s Com ­
m itte e  on S ta n d a rd  M ethods has been a c tiv e ly  engaged in  the  p re p a ra tio n  o f  th is  
m an u sc rip t. I t  seems o n ly  equ itab le  th a t the  F e d e ra tio n  share in  the  e d ito r ia l re ­
s p o n s ib ility  f o r  the new vo lum e on the same fo o t in g  as the  A m e ric a n  P u b lic  H e a lth  
A ssoc ia tion  and the  A m e rica n  W a te r  W o rk s  A ssoc ia tion . The  P u b lic a tio n s  Com ­
m itte e  has, th e re fo re , presented th is  request to  b o th  associations. U n fo rtu n a te ly ,  
the  executive boards o f  n e ith e r society have as y e t had  an o p p o r tu n ity  to  ac t on 
the m a tte r. The S ecre ta ry  o f  the A m e rica n  P u b lic  H e a lth  A sso c ia tio n  has stated 
th a t i t  w o u ld  be considered th is  m on th  in  S t. L o u is ; the  S e c re ta ry  o f  the  A m e rica n  
W a te r  W o rk s  A ssoc ia tion  has w r it te n  th a t a c tio n  w i l l  be ta ke n  as soon as an o p p o r­
tu n ity  presents its e lf. Since equal p u b lic a tio n  and e d ito r ia l r ig h ts  shou ld  be ac­
corded the F ed e ra tio n  in  re co g n itio n  o f  its  a c tiv it ie s  in  d e ve lop in g  the  chemical 
m ethods f o r  the exa m in a tio n  o f  sewage, the  P u b lic a tio n s  C om m ittee  recom m ends 
th a t the B o a rd  o f  C o n tro l o f  the  F e d e ra tio n  g ive  serious co n s id e ra tio n  to  the  in ­
a d v is a b ility  o f  p re p a r in g  the m a te ria l f o r  p u b lic a tio n  in  a vo lum e over w h ich  the 
F e d e ra tio n  has no e d ito r ia l o r  p u b lic a tio n  c o n tro l; and the  C om m ittee  fu r th e r  recom ­
mends th a t in  the  event re c o g n itio n  cannot be ga ined  b y  the  F e d e ra tio n , the  B oard  
o f  C o n tro l consider deve lop ing  its  ow n p u b lic a tio n  on s ta n d a rd  m ethods f o r  the 
exa m in a tio n  o f  sewage.

R e s p e c tfu lly  subm itted ,
R o lf  E l ia s s e n  
Ja m e s  L . F e re b e e  
W . W . M a h lie  
R. S. P h i l l i p s  
F . C. R o b e r ts , J r .
W . W . T o w n e 
F . W . M o h lm a n , Editor
F . W . G ilc re a s , Chairman” 

Acceptance o f  the  re p o r t  was re g u la r ly  m oved, seconded and ca rrie d .

I t  was moved b y  M r. O rcha rd  th a t the  C om m ittee  he con tinu e d  and th a t  i f  there 
p roved  to  be no in c lin a tio n  on the p a r t  o f  the  A m e ric a n  P u b lic  H e a lth  A sso c ia tio n  and 
the A m e rica n  W a te r  W o rk s  A ssoc ia tion  to  acknow ledge the  p a r t ic ip a t io n  o f  th is  F e d ­
e ra tio n  C om m ittee in  the  re v is io n  o f  the book Standard Methods of Water and Sewage 
Analysis, th a t the  m a tte r be re fe rre d  to  the E x e cu tive  C om m ittee  w ith  p o w e r to  a c t fo r  
the B o a rd  o f  C o n tro l. The m o tio n  was re g u la r ly  seconded and ca rrie d .

C ha irm a n  H avens, o f  the C onve n tio n  M anagem ent C om m ittee , re p o rte d  v e rb a lly , 
sa y ing  th a t a ny success o f  the  F e d e ra tio n ’s W a rt im e  C onference a t C leve land  should  he 
cred ited  to  the m embers o f  h is C om m ittee  and o f  the  sub-com m ittees. H e  rep o rte d , 
fu r th e r ,  th a t a p re lim in a ry  a ccounting  o f  the  fin a n c ia l aspects o f  the  m ee tin g  in d ica te d  
th a t there  w o u ld  p ro b a b ly  be a sm all ba lance f o r  the  F e d e ra tio n  tre a s u ry  a f te r  a l l  ex­
penses had been p a id . M r. H avens ’ re p o r t was accepted w ith  th a n ks  and a p p re c ia tio n  
f ro m  the B oard .
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The re p o r t o f  the O rga n iza tio n  C om m ittee  was presented by  M r. F . W . Jones, a 
member o f the C om m ittee. The re p o r t  com prised a rev ie w  o f  the a c tiv itie s  o f  the  Com ­
m ittee d u rin g  the pa s t yea r w ith  recom m endations f o r  the fu r th e r  c la rif ic a tio n  o f  the 
C onstitu tions and B y-law s o f  the  S outh  D a ko ta  W a te r  and Sewage W o rk s  Conference, 
the N o rth  D a ko ta  W a te r  and Sewage W o rk s  C onference and the M isso u ri W a te r  and 
Sewerage Conference.

B y  m otion  o f  M r. Jones, re g u la r ly  seconded and ca rried , the revised amended Con­
s titu tio n s  and B y-law s o f  the fo llo w in g  M em ber Associa tions were approved  by  the B o a rd  :

C a lifo rn ia  Sewage W o rk s  A ssocia tion  
F ed e ra l Sewage Research A ssocia tion  
M ic h ig a n  Sewage W o rk s  A ssoc ia tion  
N ew  E n g la n d  Sewage W o rk s  A ssoc ia tion  
N ew  Y o rk  S ta te  Sewage W o rk s  A ssoc ia tion  
N o r th  C a ro lin a  Sewage W o rk s  A ssoc ia tion  
R o cky  M o u n ta in  Sewage W o rk s  A ssoc ia tion  
C anadian In s t itu te  on Sewage and S a n ita tio n .

I t  was fu r th e r  moved, seconded and ca rrie d  th a t the re p o r t  o f  the O rga n iza tio n  C o m m it­
tee be reproduced f o r  d is tr ib u tio n  am ong the members o f  the B o a rd  o f  C o n tro l.

I n  p resenting  the re p o r t  o f  the Sewage W o rk s  P ra c tice  C om m ittee, C ha irm an  M o rr is  
M. Cohn re fe rre d  to  the in fo rm a l sta tem ent pub lished  on page 1147 o f  the Septem ber, 
1942, issue o f  Sew age W o rk s  J o u r n a l .  H e  stated fu r th e r  th a t fo llo w in g  a m eeting  o f  
the Committee on O ctober 24, i t  was decided to  proceed w ith  the  p re p a ra tio n  o f  three 
sections o f a m anual d u r in g  1943. The f irs t  m anua l w i l l  p e rta in  to  the use o f  sewage 
sludge as fe r t i l iz e r  and i t  is the in te n tio n  o f  the  C om m ittee to  in v ite  M r. C. E . K e e fe r 
o f B a ltim ore  to serve as C ha irm an  o f  the sub-com m ittee on th is  to p ic . A  second m anual 
is planned to  cover m aintenance o f  sewers and sewer appurtenances and M r. Jo h n  H . 
Brooks, J r., o f  W orcester, M assachusetts, has consented to  serve as C ha irm an o f  th is  
sub-committee. M r. Jo h n  J . W ir ts  o f  C leveland has a lre a d y  consented to  beg in  p re p a ra ­
tion o f a m anual on a ir  d iffu s io n  and w i l l  p resen t an o u tlin e  o f h is proposed m anua l to  
the Committee a t an e a rly  date. The re p o r t was accepted w ith  com m endation to  the 
personnel o f the C om m ittee f o r  the progress made.

The re p o rt o f the S ta n d a rd  M ethods C om m ittee was presented v e rb a lly  b y  D r. W . D. 
H atfie ld , C hairm an. H e  advised th a t a fin a l re p o r t  cove ring  recommended changes in  
laboratory procedures is  now  in  the  hands o f  the P u b lica tio n s  C om m ittee and expressed 
the op in ion th a t he d id  n o t believe the new rev is ions w o u ld  be in c o rp o ra te d  in  the book 
Standard Methods of Water and Sewage Analysis f o r  a ye a r o r  tw o  because o f  the  w a r 
emergency. I t  was fu r th e r  stated th a t the a d d itio n a l tim e  w h ich  was made possible by  
the postponement o f p u b lic a tio n  could be u tiliz e d  advantageously by  the C om m ittee in  
developing a more com plete and s a tis fa c to ry  p rocedure  f o r  the d e te rm in a tio n  o f  grease 
in  sewage and urged th a t the C om m ittee  be con tinued  w ith  its  p resen t personnel. U p o n  
inqu iry , C hairm an H a tfie ld  expressed the  o p in io n  th a t the re p o r t o f  the  C om m ittee 
should not be pub lished in  Sew age W o rk s  J o u r n a l  a t the  p resen t tim e. U p o n  m otion  
by M r. O rchard, re g u la r ly  seconded and ca rrie d , the C om m ittee  was ordered continued 
and the p u b lica tio n  o f  the C om m ittee re p o r t  re fe rre d  to  the  E xe cu tive  C om m ittee w ith  
power to act, pending  the outcome o f  the  n e gotia tions o f  the  P u b lica tio n s  C om m ittee 
w ith  the A m erican  P u b lic  H e a lth  A ssoc ia tion  and A m e rica n  W a te r  W o rk s  A ssocia tion  
regard ing  p a rtic ip a tio n  by  the F ed e ra tio n  in  d is tr ib u t in g  the vo lum e Standard Methods 
of Water and Sewage Analysis.

The re p o r t o f  the Research C om m ittee  was read by  D r. W ille m  R u d o lfs , C hairm an. 
The Research Com m ittee pub lished  a c r it ic a l rev iew  o f  the lite ra tu re  pub lished  d u rin g  the 
previous year, in te rp re tin g  the progress made in  the fie ld  o f  sewage trea tm e n t, waste d is ­
posal and stream  p o llu tio n . T h is  re p o r t  was pub lished  in  the M a rch  issue o f  the J o u r n a l  
and appears to  be considered as a c o n tr ib u tio n  w h ich  should be con tinued  even d u rin g  
w ar time.

A t  a m eeting o f the Research C om m ittee  he ld  in  C leve land on O ctober 22, 1942, i t  
was agreed a fte r  considerable discussion, th a t co o rd in a tio n  o f research was n o t a fu n c tio n
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o f th is  o r a ny o th e r com m ittee  o f  the  F e d e ra tio n . On the  o th e r hand, the  s tim u la tio n  o f 
research b y  le tte rs  f ro m  the com m ittee and to  s tim u la te  p u b lis h in g  resu lts  o f  research 
p ro je c ts  in  the J o u r n a l  was considered a d e fin ite  fu n c t io n  o f  the  com m ittee.

A s  an extension o f  the a c tiv it ie s  o f  th is  com m ittee, a l is t  o f  t it le s  o f  research p ro je c ts  
u n d e r w a y  and u n d erta ke n  by  the members o f  the  va rio u s  associations w i l l  be pub lish e d  
once a y e a r in  the J o u r n a l  in  an e ffo rt to  a id  the  research w o rke rs  in  a p p ra is a l o f  th e ir  
ow n prob lem s. I t  is the  in te n tio n  to  l is t  the t it le s  o f  the  p ro je c ts , to g e th e r w ith  the  name 
o f the  in v e s tig a to r, u n d e r d iffe re n t headings som ewhat s im ila r  to  those used in  the  rev iew  
o f the lite ra tu re  pub lished  a n n u a lly  in  the M a rc h  issue o f  the  J o u r n a l .

The cha irm an  o f  the Research C om m ittee  w i l l  a p p o in t, w ith  the  advice  o f  the  Secre­
ta ry  o f  each association, a m em ber who w i l l  co llect the  in fo rm a tio n  desired and  fo rw a rd e d  

i t  to  the  Research C om m ittee  f o r  co m p ila tio n .
I t  was agreed th a t a fu r th e r  extension o f  the com m ittee  should  be to  act in  the  n a tu re  

o f  a c le a rin g  house fo r  research prob lem s. I t  was agreed th a t the com m ittee  cou ld  ob­
ta in , com pile  and p u b lis h  in fo rm a tio n  on research p rob lem s and o p p o r tu n it ie s  in  re ­
search. I t  occurs fre q u e n tly  th a t a m em ber o f  the  fe d e ra te d  associations has a p a r t ic u ­
la r  p rob lem  w h ich  he cannot s tu d y  f o r  la ck  o f  tim e, m oney, h e lp  o r  fa c ilit ie s . Such calls 
fo r  h e lp  cou ld  be pub lished  in  the  J o u r n a l  and the  p ro b le m  handed ove r to  anyone  who 
is in  a p o s itio n  to  u n d erta ke  the w o rk . The cha irm an  o f  the  Research C om m ittee  w i l l  
com pile  and su b m it to  the J o u r n a l  f o r  p u b lic a tio n  a l is t in g  o f  p rob lem s w h ic h  are  deemed 

desirable to  s tudy.
C h a irm a n  F . W . Jones re p o rte d  v e rb a lly  f o r  the  C om m ittee  on Sewage N om encla ­

tu re . M r . Jones re fe rre d  to  the d if f ic u lty  o f  c a rry in g  on the  a c tiv it ie s  o f  th is  C om m ittee 
b y  correspondence, in  v ie w  o f  the  fa c t  th a t i t  m us t w o rk  jo in t ly  w ith  s im ila r  com m ittees 
in  the  A m e rica n  S ocie ty  o f  C iv il E ng ineers  and A m e ric a n  P u b lic  H e a lth  A ssoc ia tion . 
H e  advised th a t some w o rk  had been done b y  correspondence, how ever, and  th a t a re p o r t 
is  in  p re p a ra tio n  to  be rendered to  the  A m e ric a n  S oc ie ty  o f  C iv i l  E n g in e e rs  in  J a n u a ry . 
M r. Jones’ rem arks  were accepted as a p rogress re p o r t,  w ith  in s tru c tio n s  f o r  the  Com ­
m itte e  to  proceed, in s o fa r  as possible, in  its  du ties b y  correspondence.

The re p o r t  o f  the  A w a rd s  Com m ittee, p re p a re d  b y  C h a irm a n  C harles G ilm a n  H yd e , 
was read b y  the  S ecre tary  as fo llo w s  :

“  I t  is recom m ended th a t, as o p p o r tu n ity  o ffers, fo u r  ty p e s  o f  aw ards he estab­
lished  w ith in  the  F e d e ra tio n  o f  Sewage W o rk s  A ssoc ia tio n s  and  th a t  cons idera tion  
be g ive n  to  the  establishm ent o f  a f i f t h  a t some fu tu re  date, i f  such an a w a rd  sha ll 
a t th a t tim e  a p p ea r to  he desirable.

“  The recom m ended aw ards are :

G eorge  W a r r e n  F u l l e r  M ed a l (fo r R esearch).
“  F o r  o u ts ta n d in g  research c o n tr ib u tin g  in  im p o r ta n t  degree to  the  e x is tin g  

know ledge o f  the fu n d a m e n ta l p r in c ip le s  o r  processes o f  sewage tre a tm e n t and as 
com prehensive ly  described and pub lish e d  d u r in g  a n y  sta ted  y e a r in  S ew age  W o rk s  
J o u r n a l ;  such d e sc rip tio n  and discussion to  o u tlin e  the  p ro b le m , the  m ethod  o f  a t­
tack, the  conclusions reached, and the a p p lic a tio n  to  the  science and a r t  o f  sewage 
trea tm e n t.

G eorge B ra d le y  G asco igne  M ed a l ( f o r  O p e ra tio n ).
“ F o r  o u ts ta n d in g  c o n tr ib u tio n  to  the a r t  o f  sewage tre a tm e n t w o rk s  o p e ra tio n  

th ro u g h  the successful s o lu tio n  o f  im p o r ta n t and  com p lica ted  o p e ra tio n a l p ro b le m s ; 
and as com prehensive ly  described and pub lished  d u r in g  a ny sta ted y e a r in  Sew age 
W o rk s  J o u r n a l .

C h a r le s  A lv in  E m erso n  M ed a l (F o r  Services to  the  F e d e ra tio n  as a  W h o le ).
“ F o r  o u ts ta n d in g  service in  the  sewerage and sewage tre a tm e n t w o rk s  fie ld  as 

re la te d  p a r t ic u la r ly  to  the  prob lem s and a c tiv it ie s  o f  the  F e d e ra tio n  o f  Sewage 
W o rk s  Associa tions in  such te rm s as the  s tim u la tio n  o f  m em bersh ip , im p ro v in g  
s tandards o f  o p e ra tio n a l accom plishm ents, fo s te r in g  fu n d a m e n ta l research, etc., and 
to  he g ive n  y e a rly , i f  feasib le , to  some m em ber o f  the  F e d e ra tio n .
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K e n n e th  A l le n  A w ard s (F o r  service in  L o ca l M em ber A sso c ia tio n s).
“  F o r  o u ts tan d in g  service in  the sewerage and sewage tre a tm e n t w orks  fie ld, 

as re la ted  p a r t ic u la r ly  to  the  prob lem s and a c tiv it ie s  o f  any M em ber A sso c ia tio n ; 
to  be in  the fo rm  o f  a ce rtifica te  issued fro m  the headquarters o f the F ed e ra tio n  o f  
Sewage W o rk s  Associa tions and b e a rin g  p ro p e r  and adequate s ig n a tu re s ; and to  be 
g ran ted  to  a ny one loca l g ro u p  once in  th ree years, acco rd ing  to  schedule, in  ro ta tio n  
w ith  o ther loca l M em ber Associa tions.

“ The aw ard  recom m ended f o r  considera tion  and possible fu tu re  establishm ent
i s :

H a r r is o n  P r e s c o t t  E ddy P r iz e  ( fo r  D e s ig n ).
“ F o r ou tstanding contribution to the o rig inal and successful design of some 

feature  or fea tu res of sewage trea tm en t works as related  to construction or to opera­
tion, or both, a f te r  such fea tu re  or device shall have been thoroughly dem onstrated 
in actual use to be of p rac tica l value, and shall have been comprehensively described 
and published in Sewage W orks J ournal; th is aw ard to be made in  the form  of 
a certificate plus a money prize.*

“ Note:  I t  is recognized th a t the F e d e ra tio n  o f  Sewage W o rk s  A ssocia tions and 
its  J o u r n a l  should  leave to  such techn ica l o rg a n iza tio ns  as the  A m e rica n  Socie ty o f  
C iv il Eng ineers the m atte rs  o f eng inee ring  design and co n s tru c tio n  o f sewerage and 
sewage trea tm e n t w orks. F o r  th a t reason, the  la s t named p riz e  (o r  a w a rd ) is  sug­
gested w ith  some tre p id a tio n  and v e ry  te n ta tiv e ly . I t  m ay be, however, th a t such an 
award w ou ld  s tim u la te  o r ig in a lity  in  the design o f  ce rta in  o r m any fe a tu res  o f sew­
age trea tm ent w orks.

Mechanism of Awards.
“ I t  is recommended th a t the d e te rm in a tio n  o f  the rec ip ie n ts  o f  the George W a r ­

ren F u lle r , the George B ra d le y  Gascoigne and the Charles A lv in  Em erson M edals 
be placed f o r  the im m edia te  and in d e fin ite  fu tu re  in  the  hands o f  a C om m ittee on 
Aw ards to  be a p p o in te d  a n n u a lly  b y  the  B o a rd  o f  C o n tro l o f  the  F ed e ra tio n  o f 
Sewage W o rk s  A ssoc ia tions ; th a t th is  C om m ittee consist o f  th ree members selected 
fro m  the m em bership a t la rg e  and n o t members o f  the  B o a rd  o f  C o n tro l; and th a t 
th is Com m ittee set u p  ru les and reg u la tio n s  f o r  its  guidance, w h ich  ru les  and re g u ­
lations, p r io r  to  be ing adm in is te red , sha ll be fo rm a lly  a p p roved  b y  the  B o a rd  o f  
Control.

R e s p e c tfu lly  subm itted ,
E . S h e rm a n  C h ase
G a il P. E d w ard s
C a r l  C. L a rso n
H oward E . Moses
C h a r le s  G. H yde, Chairman.”

I t  was moved by  M r. O rchard , re g u la r ly  seconded and ca rrie d , th a t the  in co m in g  
Board o f C o n tro l set u p  a su itab le  com m ittee, th a t the  F in a n c ia l A d v is o ry  C om m ittee be 
requested to determ ine ways and means to  finance the aw ards, b e g inn in g  w ith  the  ne x t 
annual meeting, th a t action  on th is  re p o r t  be pub lished  in  an e a rly  issue o f  the J o u r n a l  
and th a t the Secretaries o f a ll M em ber Associa tions be p ro m p tly  in fo rm e d  o f  th is  action  
fo r  the in fo rm a tio n  o f  th e ir  members.

The re p o rt o f  the C om m ittee on O p e ra tio n  R e p o rts , p re p a re d  b y  C ha irm an  A . F . 
D appert, was read by  the Secre tary. The re p o r t recom m ended a su itab le  aw ard  to  be 
presented a t the recom m endation o f  an o p e ra tio n  re p o r t ra t in g  com m ittee to  the o p e ra to r 
presenting the m ost m erito rio u s  p la n t o p e ra tio n  re p o r t d u r in g  the year. P ro v is io n  is 
made fo r  the s if t in g  o f re p o rts  subm itted  in  each M em ber A ssocia tion , w ith  each Asso­
ciation thus e n te ring  one re p o r t a n n u a lly  to  the  F e d e ra tio n  ra t in g  com m ittee fo r  the 
Federation award. The s tandard  fo rm  o f  a nnua l re p o r t  and  ra t in g  schedule in  use by 
the New Y o rk  State Sewage W o rk s  A ssoc ia tion  was recom m ended f o r  considera tion  in  
connection w ith  the F ed e ra tio n  p la n . The C om m ittee  re p o r t  also conta ined detailed 

* By such prize, competition among the younger designers may be stimulated.
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recom m endations f o r  o th e r ru les  to  g o ve rn  the co m p e titio n . B y  m o tio n  w h ich  was sec­
onded and ca rrie d , the  re p o r t  was re fe r re d  to  the  Sewage W o rk s  P ra c tic e  C om m ittee  
w h ich  w i l l  p resen t its  recom m endations to  the  E xe cu tive  C om m ittee, the  la t te r  be ing 
delegated a u th o r ity  to  act.

The re p o r t  co ve rin g  the  a c tiv it ie s  o f  the  C om m ittee  on P u b lic ity  and  P u b lic  R e la ­
tions, p re p a re d  b y  N e w e ll L .  Nussbaum er, C ha irm an , was read  b y  the  S e cre ta ry . M r. 
N ussbaum er in d ica te d  th a t  he had experienced a la ck  o f  response b y  c e rta in  C om m ittee  
members and o ffered the  fo llo w in g  suggestions f o r  c u rre n t c o n s id e ra tio n :

“ 1. T h a t d u r in g  w a r  tim e, represen ta tives  o f  the  Sewage W o rk s  A ssoc ia tion  
and va rio u s  sewer d e p a rtm e n t and sewage w o rks  staffs, a tte m p t to  coopera te  w ith  
loca l officers o f  c iv il ia n  p ro te c tio n , n o t o n ly  in  o rg a n iz in g  th e ir  ow n  departm en ts , 
b u t also in  co n su lta tio n  on the  o ve r-a ll p ro g ra m  o f  defense in  th e ir  c o m m u n ity .

“  2. T h a t m em bers o f  the  p ro fe ss io n , in  th e ir  lo ca l c o m m u n ity , cooperate  w ith  
p la n n in g  offic ia ls, p a r t ic u la r ly  w hen la rg e  in d u s tr ia l o r  h o u s ing  deve lopm ents are 
proposed  w h ich  m ig h t d is locate  e x is tin g  fa c il it ie s  w h ich , due to  w a r  t im e  res tr ic tio n s , 
cou ld  n o t be expanded to  ta ke  care o f  a d d itio n a l g ro w th .

“ 3. A b a n d o n  the  educa tiona l p ro g ra m  w h ich  has been in  e ffect in  m a n y  places 
to  a tte m p t to  fa m ilia r iz e  the  p u b lic  w ith  the  sewer system  and sewage trea tm e n t 
w o rks  b y  v is it in g  the p la n t  and o therw ise g a in in g  lo ca l p u b lic ity .  W h e n  the  w a r is 
over, th is  phase should aga in  be resumed.

“ 4. C ooperate w ith  va rio u s  p u b lic  o ffic ia ls  in  suggesting  su b s titu te  m ethods o f 
p ro p e r ly  c o n tin u in g  services w here  usua l m a te ria ls  o r  e q u ipm e n t are  n o t ava ilab le  
due to  the w ar.

“ 5. A ss is t where possible loca l d e p artm en ts  to  secure b e tte r  wage scales where 
they are co n tro lle d  b y  C iv i l  Service b y  em phasiz ing  the  im p o rta n c e  o f  the  w ork , 
the necessity fo r  com petent m en w ith  s k il l  and tr a in in g  w ho in  o th e r com parable 
lines w o u ld  p ro b a b ly  secure co ns iderab ly  m ore th a n  am ounts set in  the  c iv i l  service 
scale.

“ 6 . W h e re  fu n c tio n s  as above described have been su ccessfu lly  c a rr ie d  o u t by 
members, th a t p u b lic ity  be g ive n  to  the  m a tte r, i f  such p u b lic ity  w o u ld  be a benefit 
to  those concerned and the p ro fe ss io n  in  g enera l.”

I t  was m oved b y  M r. S ch ro e p fe r th a t the  re p o r t  be accepted, and th a t  a new  Com­
m ittee  be a p p o in te d  w ith  in s tru c tio n s  to  proceed to  deve lop recom m endations f o r  p u b ­
l ic i t y  and p u b lic  re la tio n s  fu n c tio n s  on a reasonable basis, p e n d in g  the  te rm in a tio n  o f 
the w ar.

The re p o r t o f  the O p e ra to rs ’ Q u a lifica tio n s  C om m ittee , p re p a re d  b y  C h a irm a n  H .
G. B a ity , was read b y  the  S e cre ta ry  as fo l lo w s :

“ (a)  To develop a code o f  sound and  reasonable q u a lif ic a tio n s  f o r  o p e ra to rs  o f 
the va rio u s  typ e s  and sizes o f  sewage tre a tm e n t p la n ts , and to  suggest the  acceptance 
o f  such u n ifo rm  q u a lific a tio n s  on a n a tio n a l basis.

“ (b)  To  s tu d y  the  va rio u s  systems o f  re g u la tio n  n o w  in  effect in  v a rio u s  p a rts  
o f  the  c o u n try , such as c iv i l  service, s ta te  he a lth  d e p a rtm e n t q u a lific a tio n s , vo lun tee r 
lice n s in g  p lans, etc., and to  suggest means o f  a ch ie v in g  s u b s ta n tia l com pliance  w ith  
u n ifo rm  s tandards in  a ll the  states.

“ I n  both  o f  these phases o f  its  w o rk , the  C om m ittee  desires to  exam ine care­
f u l ly  the  q u a lific a tio n s  w h ich  have been established in  several states and the  m ach ine ry  
em ployed f o r  a p p ly in g  and e n fo rc in g  the  reg u la tio n s . The ju d g m e n t and e x p e ri­
ence o f  these agencies shou ld  be h e lp fu l and suggestive, b u t the  C om m ittee  has no 
d is p o s itio n  to  a tte m p t to  s tr ik e  a ‘ com m on d e n o m in a to r ’ o f  c u rre n t p ra c tice . I t  
w ishes to  a p p ro a ch  its  ta sk  u n h u r r ie d ly  and w ith  an open m in d , and  to  a rr iv e  at 
i ts  recom m endations th ro u g h  the  exercise o f  in d e pe n d e n t ju d g m e n t. W h ile  the 
C om m ittee  is  d eep ly  concerned w ith  the  p ro fe ss io n a l s ta tus  o f  o p e ra to rs  and the 
p ro te c tio n  o f  com peten t personne l a g a ins t in fluences w h ich  w o u ld  d isp lace  them  fro m  
hard -ea rned  p o s itio n s , i t  in te rp re ts  its  fu n c t io n  as b e ing  o f  f a r  g re a te r scope and 
va lue  th a n  se rv in g  as the  a rc h ite c t o f  a  p ro te c tiv e  associa tion. I t  expects to  be 
g u ided  so le ly  b y  its  concept o f  w h a t constitu tes  p ro p e r  o p e ra tio n a l s ta n da rd s  fo r



;0ffiIair sewage trea tm e n t w orks  o f  va rio u s  degrees o f  im po rta n ce  and co m p le x ity . I t  be-
v ■ _ lieves th a t o p e ra to rs  can a tta in  p re s tig e  and  w a r ra n t p ro te c tio n  o n ly  b y  deve lop­

in g  the know ledge and competence to  meet reasonably h ig h  standards, and n o t by  
j, the mere c rea tion  o f  licens ing  agencies.

etary |  D u r in g  the yea r a ll members o f  the C om m ittee  have been engaged in  w a r a c tiv i-
('„j,'.,'' ties, and m ost o f  them  have been aw ay fro m  th e ir  n o rm a l sta tions. I n  sp ite  o f  th is,

the g ro u p  has made considerable progress in  exchang ing  ideas and in  g a th e rin g  data 
re la tive  to  s tandards o f  q u a lif ic a tio n  and systems o f  lice n s in g  now  in  effect in  v a r i-  

Assoeijtij ous states o f  the  co u n try . T h is  w o rk  w i l l  con tinu e  as ra p id ly  as cond itions  p e rm it,
operate but i t  is the o p in io n  o f  the C om m ittee th a t a fin a l re p o r t  should n o t be presented
depart*; before tw o  o r  th ree years’ s tudy, and, in  a ny event, i t  seems desirable to  postpone
nnmiiity. the re p o rt u n t i l  a f te r  the present emergency. There  are m any co n flic tin g  thoughts
'operate ni; and standards th a t should be considered and reconciled, i f  possible. There are pe r-
lopmenh a baps m any unforeseen con d itio n s  th a t w i l l  be created b y  the  w ar.
erestritfc R e s p e c tfu lly  subm itted ,

B e n ja m in  Benas
.maayplis M . W . T a t lo c k
igetmtE P a u l  J .  K le is e r
lento* A - F - Dappert

H . G. B a ity , Chairman .”

I t  was re g u la r ly  moved, seconded and c a rrie d  th a t the re p o r t  be accepted and th a t 
the incom ing B oard  o f C o n tro l be requested to  con tinue  the  Com m ittee, w ith  in s tru c tio n s  
to proceed w ith  its  fu n c tio n s  desp ite  the  exigencies o f  the  w a r.

A  leng thy  re p o rt, p re p a re d  b y  C ha irm an  R a lp h  E . F u h rm a n  o f  the  C om m ittee on 
C iv ilian  Defense, was o rdered received b y  t i t le  w ith  in s tru c tio n s  to  the  S ecre tary  to  

i  tcmpii d is tribu te  copies am ong the m embers o f  the B o a rd  o f  C o n tro l.
I n  p resenting  the  re p o r t  o f  the  F in a n c ia l A d v is o ry  Com m ittee, C ha irm an  W . J.

Orchard made a com parison o f  a c tu a l rece ip ts  and e xpend itu res  fo r  the  f irs t  n ine  m onths 
mb»!!; o f 1942 as against the  1942 budget, p o in tin g  o u t th a t a su b s tan tia l im pro ve m e n t in  the

Federation’s fin a nc ia l p o s itio n  is ta k in g  place th is  year. H e  re fe rre d  to  the  d e s ira b ility  
o f investing some F e d e ra tio n  fu n d s  so as to  m a in ta in  bank balances w ith in  the $5,000 
lim it covered by  F edera l depos it insurance. H e  concluded h is  re p o r t  w ith  commenda­
tion o f the a d m in is tra tive  personnel o f  the  F e d e ra tio n  f o r  c a re fu l a tte n tio n  to  financ ia l 
matters. The re p o r t was accepted b y  m o tio n  re g u la r ly  seconded and carried .

The fo llo w in g  le tte r  a d v is ing  o f  the d isso lu tio n  o f  the  N ew  Jersey Sewage C o n fe r- 
ence group was read by  the  S e c re ta ry :

Main
“  This is to  in fo rm  you  th a t the  N ew  Jersey Sewage W o rk s  Conference G rou p  

w ill be dissolved, effective December 31, 1942. 
operate “  The d isso lu tion  o f  the  N ew  Jersey Sewage W o rk s  C onference G rou p  has been
.e accept® voted by the members o f  the g ro u p  in  the  fo rm  o f  a le tte r  b a llo t.

“  Correspondence and records o f  the  g ro u p  have been deposited in  the  office o f
aiioiŝ  the fo rm e r cha irm an and are ava ilab le  f o r  in sp e c tio n  o r  rem ova l i f  the  B o a rd  so
¡5, Tolaite desires.
pliaiiiiil B y :  W . R u d o lfs ,

Chairman, Research Com m ittee.”

‘  F o r the benefit o f  the record, the S ecre tary  re p o rte d  on the resu lts  o f  le tte r  b a llo ts  o f
the Board on various m atte rs  d u rin g  the past yea r. The fo llo w in g  reso lu tio n  was adopted 
by le tte r b a llo t closed on N ovem ber 1, 1941 b y  a vote  o f  30 “ A yes,”  1 “ N a y ,”  7 n o t vo tin g .

tee®1
[ “ W h e r e a s : A t  the m eeting  o f  the  E le c tio n  C om m ittee  in  N ew  Y o rk  C ity  on

jjfjvil October 11, 1941, a t the tim e o f  the annua l m eetings o f  the  B o a rd  o f  C o n tro l o f  the
0 t l! Federation  o f  Sewage W o rk s  Associa tions, a c e rta in  degree o f  co n fus ion  arose in
, jjjll! the in te rp re ta tio n  o f P a ra g ra p h  (e ) o f  Section 3 o f  A r t ic le  I V ,  and Section 5 o f
jgjufflS A rt ic le  I V  o f the C o n s titu tio n ,
Mp( $ “ A nd w h e re a s  : A  D ire c to r-a t-L a rg e  was elected a t the said m eeting  w ho im -
^  ¡j It m ediately tendered his res igna tion , fe e lin g  th a t the  in te n t o f  the C o n s titu tio n  had
„¿¡{U been v io la ted  by  his e lection,
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“ Now therefore, be it resolved: T h a t i t  is  the  sense o f  the  B o a rd  o f  C o n tio l o f  
the F e d e ra tio n  o f  Sewage W o rk s  A ssoc ia tions th a t a change in  the  c la ss ifica tio n  o f 
any  D ire c to r  cannot be construed as m a k in g  h im  e lig ib le  f o r  e lection  as a D ire c to r  
u n d e r an o th e r c lass ifica tion , and

“ Be it also resolved: T h a t th is  re so lu tio n  be spread on the  reco rds  o f  the  B oard  
o f  C o n tro l as a p a r t  o f  o r  an addenda to  the  m inu tes  o f  the  m ee tin g  o f  the  c u n e n t 
B o a rd  o f  C o n tro l held a t the H o te l P e n n sy lva n ia , N ew  Y o rk  C ity ,  on O ctober 11, 
1941.”

B y  le tte r  b a llo t, closed M a y  15, 1942, (a )  The Busey S ta te  B a n k  o f  U rb a n a , I l l in o is ,  
was designated as an o ffic ia l d e p o s ito ry  o f  F e d e ra tio n  fu n d s , ( b ) the  G enera l Chemical, 
G eneral E le c tr ic  C om pany, A m e ric a n  W e ll W o rk s , In c ., and L im estone  P ro d u c ts  C o rp o ra ­
t io n  o f  A m e ric a  were a d m itte d  as Associa te  M em bers and (c )  fo l lo w in g  am endm ent to 
S ection  5 o f  A r t ic le  I Y  o f  the  F e d e ra tio n  was a p p ro v e d :

“ I n  the event th a t  the  S e cre ta ry  o r  T re a su re r sha ll be u nab le  to  s ign  checks 
a ga inst the fu n d s  o f  the  F e d e ra tio n , the  P re s id e n t o r  V ic e -P re s id e n t sha ll be au­
th o rize d  to  coun te rs ign  such d ra fts  in  h is stead.”

The vote  on the  above m atte rs  was 26 “ A ye s ,”  0 “  N a ys ,”  12 n o t v o tin g .
B y  le tte r  b a llo t, closed Ju n e  15, 1942, the  N ew  Je rse y  Sewage W o rk s  Associa tion  

was a d m itte d  to  the F e d e ra tio n  as a M em ber A sso c ia tio n  b y  a vo te  o f  32 “ A yes,”  0 
“ N a ys ,”  6 n o t v o tin g . I t  was m oved, seconded and  c a rr ie d  th a t  the  above re p o rts  o f 
le tte r  ba llo ts  be accepted as b in d in g  u p o n  the  B o a rd  o f  C o n tro l and  so reco rded  in  these 
m inutes.

P re s id e n t B ede ll issued a ca ll f o r  the  m ee ting  o f  the  E le c tio n  C om m ittee  to  im m ed i­
a te ly  fo llo w  th is  m ee ting  and announced th a t  a  m ee ting  o f  the  1943 B o a rd  o f  C on tro l 
w o u ld  fo l lo w  th a t  o f  the  E le c tio n  C om m ittee.

U p o n  m o tio n  made, seconded and c a rrie d , the  B o a rd  a d jo u rn e d  sine die a t 9 :10 P.M .
ESSE _  ——¿ g . / , « . -  — 1 ~ ■m’i ' . « n - i  ̂ ifr 4̂

(O r ig in a l S igned)
A . S. B e d e ll ,  President W . H .  W is e ly , Secretary

M I N U T E S  O F  T H E  E L E C T IO N  C O M M IT T E E  O N  B O A R D  
O F  C O N T R O L

Hotel Statler, Cleveland, Ohio, October 24, 1942

A t  the  conclus ion o f  the m ee ting  o f  the 1942 B o a rd  o f  C o n tro l, he ld  a t the  H o te l 
S ta tle r, C leveland, O hio, on O ctober 24, P re s id e n t A . S. B e d e ll ca lled  to  o rd e r the  re g u la r 
m eeting  o f  the  D ire c to rs  re p re se n tin g  a ll M em ber A ssoc ia tions to  fu n c t io n  as an E lection  
Com m ittee.

Officers p resen t w ere  P re s id e n t B ede ll and  S e cre ta ry  W . H . W is e ly . R o ll ca ll o f 
D ire c to rs  fo l lo w s :

P resent  in  P erson

Member Association Represented 
C a lifo rn ia  Sewage W o rk s  A ss’n 
C e n tra l S tates Sewage W o rk s  A ss ’n 
F e d e ra l Sewage Research A ss ’n 
F lo r id a  Sewage W o rk s  A ss’n 
G eorg ia  W a te r  and  Sewage A ss ’n 
M is s o u r i W a te r  and Sewerage C o n f.
N ew  E n g la n d  Sewage W o rk s  A ss’n
N ew  Je rsey Sewage W o rk s  A ss’n
O hio Sewage W o rk s  C o n f. G ro u p
P e n n sy lva n ia  Sewage W o rk s  A ss ’n
The C anad ian  In s t,  on Sewage and S a n ita tio n

Director 
W . A . A lle n  
G. J .  S c h ro e p fe r 
J . K .  H o s k in s  
Joe W illia m s o n , J r .  
V . P . E n lo e
G. S. R usse ll 
F . W . G ilc reas
E . P . M o lito r
F . W . Jones
H . E . Moses 
A . E . B e r ry
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Member Association Represented Director
A rgentina  Soc. Engineers, San. E n g . D iv . J . H . B rooks, J r .  (F o r  E . B . Besselievre)
Arizona Sewage and W a te r  W o rk s  A ss’n  W . D . H a tf ie ld  (F o r  P. J .  M a r t in )
Dakota W a te r and Sewage W o rk s  C o n f. W . Q. K e h r  (F o r  W . W . Tow ne)
Kansas W a te r and Sewage W o rk s  A ss’n  J . K .  H o sk in s  (F o r  E a rn e s t Boyce)
M aryland-D elaw are W a te r  and Sewerage A ss’n L . H .  E n s lo w  ( F o r  H .  R. H a l l)
N orth  C aro lina  Sewage W o rk s  Ass’n C. A . E m erson (F o r  H .  G. B a ity )

) The above rep resen ta tion  co n s titu te d  a quorum .
J®5 Upon call f o r  n o m ina tions f o r  the office o f  P res iden t, George J . S ch ro e p fe r (C e n tra l
‘'“'I® States) was nom inated and a m o tio n  to  close the n o m ina tions was d u ly  seconded and

iE carried. B y  viva voce vote, the e lection o f  M r. S ch ro e p fe r to  the office o i  P re s id e n t was
confirmed and so declared.

A . M . R aw n (C a lifo rn ia )  was nom ina ted  to  the  office o f  V ice -P re s id e n t in  response 
to a call fo r  nom ina tions to  th a t office. There be ing  no fu r th e r  nom ina tions, a m o tio n  
was made, seconded and ca rrie d  th a t the nom in a tio n s  be closed. The e lection o f  M r. 
Rawn as V ice-P res iden t was confirm ed b y  viva voce vote  and so declared.

In  response to  a ca ll f o r  n o m ina tions to  the office o f  T reasure r, the  name o f  W . W . 
DeBerard (C e n tra l S ta tes) was o ffe red  and the  n o m in a tio n s  closed b y  passage o f a 
regu larly seconded m otion . B y  viva voce vote, the  e lection  o f  M r. D e B e ra rd  to  the 
office o f T reasurer was confirm ed and so declared.

U pon call f o r  n o m ina tions  to  the  office o f D ire c to r-a t-L a rg e , w ith  te rm  e x p ir in g  in  
October, 1945, M r. W . J . O rchard  (N e w  Je rsey) was nom ina ted , a f te r  w h ich  the nom i­
nations were closed b y  m o tio n  re g u la r ly  seconded and ca rrie d . H is  e lection  to  the  office 
o f D irec to r-a t-La rge  was confirm ed b y  viva voce vote  and so declared.

U pon m otion  d u ly  made, seconded and ca rried , the  m eeting  a d jo u rn e d  sine die a t 
9:16 P.M.

(O rig in a l S igned)
A . S. B e d e l l ,  President W . H . W i s e l y ,  Secretary
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MINUTES OF MEETING OF 1943 BOARD OF CONTROL

Hotel Statler, Cleveland, Ohio, October 24, 1942

Upon the te rm in a tio n  o f the m eeting  o f the 1942 E le c tio n  Com m ittee, P res iden t A .
S. Bedell called to  o rde r the f irs t  m eeting  o f  the 1943 B o a rd  o f  C o n tro l a t 9 :20  P .M .

Roll call in d ica tio n  rep resen ta tion  as fo l lo w s :

P r e s e n t  i n  P e r s o n  

Affiliate or Office Represented Represented By
President G. J . S ch ro e p fe r
Past P resident A . S. Bedell
T reasurer W . W . D e B e ra rd
C a lifo rn ia  Sewage W o rk s  A ss’n W . A . A lle n
F lo r id a  Sewage W o rk s  Ass’n Joe W illia m s o n , J r .
Georgia W a te r and Sewage A ss’n V . P . E n loe
M issouri W a te r  and Sewerage C o n f. W . Q. K e h r
New E ng land  Sewage W o rk s  A ss’n J . H .  B rooks, J r .
New Jersey Sewage W o rk s  Ass’n E . P . M o lito r
New Y o rk  State Sewage W o rk s  A ss’n C. G. A nderson
Ohio Sewage W o rks  C onf. G ro u p  C. D . M cG u ire
Pennsylvania Sewage W o rk s  A ss’n H . E . Moses
R ocky M ou n ta in  Sewage W o rk s  A ss’n  L . 0 .  W illia m s
The C anadian In s t, on Sewage a n d  S a n ita tio n  A . E . B e rry  
M em ber-a t-Large W . J . O rchard
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Affiliate or Office Represented Represented By
M e m b e r-a t-L a rg e  A . H .  N ile s
W a te r  and Sewage W o rk s  M a n u fa c tu re rs  A ss’n  K a r l  M . M a n n
W a te r  and Sewage W o rk s  M a n u fa c tu re rs  A ss’n B a r t  M a rs h a ll
W a te r  and Sewage W o rk s  M a n u fa c tu re rs  A ss ’n D. S. M c A fe e

P r e s e n t  i n  P e r s o n ,  A c t i n g  b y  P r o x y

Affiliate or Office Represented Represented By
A rg e n tin a  Soe. E ng ineers , San. E n g . D iv . L . H .  E n s lo w  ( F o r  E . B . Besselievre)
A r iz o n a  Sewage and W a te r  W o rk s  A ss’n W . D . H a tf ie ld  ( F o r  P . J .  M a r t in )
C e n tra l States Sewage W o rk s  A ss’n C. C. L a rso n  ( F o r  B . A . Poo le )
D a ko ta  W a te r  and Sewage W o rk s  C o n f. F . W . G ilcreas ( F o r  W . W . Tow ne)
M a ry la n d -D e la w a re  W a te r  and Sewerage Ass’n M . M . C ohn ( F o r  H .  R . H a l l )
N o r th  C a ro lin a  Sewage W o rk s  A ss’n G. S. R usse ll ( F o r  H .  G. B a ity )
Sewage D iv is io n — -Texas Section, S. W . W . A . C. A . E m erson  ( F o r  W . S. M a h lie )
M e m b e r-a t-L a rg e  W . A . A lle n  ( F o r  A . M . R a w n )

The above rep re se n ta tio n  co n s titu te d  a quo rum . F . W . M oh lm an , E d ito r ,  and  W . H . 

W is e ly , S ecre tary , were also present.
P re s id e n t B ede ll requested the  S e cre ta ry  to  read  the  re p o r t  o f  the  E le c tio n  Com ­

m ittee. The fo llo w in g  officers were re p o rte d  to  have been e le c te d : George J . S ch roep fe r, 
P re s id e n t; A . M . R aw n, V ic e -P re s id e n t; W . W . D e B e ra rd , T re a s u re r ( a l l  to  serve u n t i l
O ctober, 1 9 4 3 ); W . J . O rchard , D ire c to r-a t-L a rg e  ( to  serve u n t i l  O ctober, 1 9 4 5).

M r  B ede ll re lin q u ish e d  the ch a ir to  P res iden t-e lec t George J . S c h ro e p fe r w ho p re ­
sided over the  rem a in d er o f  the  m eeting.

B y  m otion , d u ly  seconded and ca rrie d , W . H . W is e ly  was re a p p o in te d  to  the  office o f 
E xe cu tive  S ecre tary  fo r  a tw o -ye a r te rm , w ith  com pensation  fo r  the  y e a r 1943 to  be at 
the same basis as d u r in g  the past year.

P re s id e n t S ch ro e p fe r p o in te d  o u t th a t i t  was unnecessary to  consider, a t th is  tim e, 
the re a p p o in tm e n t o f  E d ito r  M oh lm an , in  v ie w  o f  the  fa c t  th a t  he had  been a p p o in te d  
in  O ctober, 1941, to  serve a th ree -year te rm .

To expedite  a p p o in tm e n t o f  the  va rio u s  c o n s titu tio n a l and s ta n d in g  committees, 
Past P re s id e n t B ede ll presented a recom m ended schedule o f  a p p o in tm e n ts . A f te r  d is ­
cussion and m in o r  rev is ion , va rio u s  com m ittees w ere a p p ro v e d  b y  m o tio n  re g u la r ly  sec­
onded and ca rrie d  (see N ovem ber, 1942, issue, page 1353).

A  com m un ica tion  f ro m  the Chem ical F o u n d a tio n , in d ic a tin g  th a t th e y  w o u ld  be 
g la d  to  con tinue  h a n d lin g  the  m echanical p ro d u c tio n  o f  a d v e rtis in g  in  S e w a g e  W o r k s  

J o u r n a l  f o r  the  com ing  year a t a cost o f  $1,200 p lu s  postage and m iscellaneous expense 
was read b y  the S ecre tary. M r. E m erson  rev iew ed h is p e rsona l con tacts  w ith  Chemical 
F o u n d a tio n , p o in tin g  o u t th a t the suggested increase o f  $200 was m ade necessary by 
in creas ing  costs. The p ro p o sa l was accepted b y  m o tio n , re g u la r ly  seconded and carried .

C h a irm a n  O rcha rd  o f  the F in a n c ia l A d v is o ry  C om m ittee  p resented the  fo llo w in g  
budget f o r  the  ye a r 1943 as a p p ro ve d  b y  the  E x e cu tive  C om m ittee  and m oved adoption . 
The m o tio n  was d u ly  seconded and c a r r ie d :

B u d g e t  fo r  1943
Receipts

Member Dues:
Active ........................................................................................  $ 6,300
Corporate ..................................................................................  100
Associate.................................................................................... 1,100

Non-Member Subscr..........................................................................  1,200
Advertising (Net) ........................................................................... 7,800
Net Sale Misc. (Public) .................................................................  300
Mfgrs. Contribution ......................................................................... 5,000
Miscellaneous ......... ..........................................................................  ......

Total Receipts $21,800
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Expenses
J o u r n a l  Printing ..........................................................................  $12 200
Editor

Salary .......................................................................................  900
Assistant .................................................................................  360
Expenses ........................................................    540

Executive Secretary
Salary .......................................................................................  2,500
Office Salaries .......................................................................... 1,600
Office Rent ...............................................................................  0
Office Expense ................................  600
Office Equipt............................................................................... 100
Travel Expense ........................................................................ 750

Exp. Other Officers.......................................................................... 500
Committee Expense ........................................................................ 500
Convention Expense ........................................................................ 600
Contingencies .................................................................................  650

Total Expenses ...............................................................................  $21,800

The fo llo w in g  com m unica tion , received fro m  the W a te r  and Sewage W o rk s  M a n u ­
facturers Associa tion , was read  b y  the S ecre tary  :

“ The Sewage W o rk s  D iv is io n  E xe cu tive  Com m ittee, a t a m eeting  he ld  a t Cleve­
land, Ohio, on S a tu rda y , O ctober 24, passed the  fo llo w in g  reso lu tio n  :

“ R e s o l v e d : th a t the B o a rd  o f  G overnors o f the  W a te r  and Sewage W o rk s  
M anu factu re rs  A ssoc ia tion  he requested to  a p p ro p r ia te  F iv e  Thousand D o lla rs  
($5,000) to the G eneral F u n d  o f  the F e d e ra tio n  o f  Sewage W o rk s  A ssocia tions fo r  
the year 1943, payable  $1,250 J a n u a ry  1 5 ; $1,250 A p r i l  1 5 ; $1,250 J u ly  15 and 
$1,250 O ctober 15, 1943.

“  The E xe cu tive  C om m ittee  o f  the  Sewage W o rk s  D iv is io n  advises the  B oard  
o f Governors o f  the W a te r  and Sewage W o rk s  M a n u fa c tu re rs  A ssocia tion  o f  its  
completely sa tis fa c to ry  re la tio n s h ip  w ith  the  F e d e ra tio n  o f  Sewage W o rk s  Associa­
tions. Though i t  is recognized th a t in  these u n ce rta in  tim es i t  is unw ise to  make 
firm  comm itm ents fo r  lo n g er than  one yea r in  advance, the  E xe cu tive  Com m ittee 
requests the B oard  o f G overnors by  reso lu tio n  to  declare th a t so lo n g  as the present 
rela tionship exists between the F e d e ra tio n  o f  Sewage W o rk s  Associa tions and the 
W ater and Sewage W o rk s  M a n u fa c tu re rs  A ssoc ia tion , i t  w i l l  be the in te n tio n  o f the 
W . and S. W . M . A . to  con tinue  such c o n trib u tio n s  to  the  G eneral F u n d  o f  the 
Federation as circum stances and genera l co n d itions  sha ll f ro m  tim e  to  tim e  in d i­
cate.”

I t  was moved, seconded and c a rrie d  th a t the generous o ffe r o f the M a n u fa c tu re rs  
Association be accepted w ith  thanks and th a t the F e d e ra tio n  reco rd  its  g ra titu d e  fo r  the 
complete and hearty  s u p p o rt w h ich  has been a ffo rded  d u r in g  the  p ast tw o  years and p a r ­
ticu la rly  a t the T h ird  A n n u a l M ee tin g  when e xh ib its  were p ro v id e d  a t considerable sac­
rifice on the p a rt  o f  the p a r t ic ip a t in g  companies.

B y  m otion, re g u la r ly  seconded and ca rried , i t  was o rdered th a t the e x is tin g  bonds 
covering the offices o f T reasure r and S ecre tary  he con tinued  in  the am ount o f  $5,000 fo r  
each office.

Chairm an O rchard  o f  the F in a n c ia l A d v is o ry  C om m ittee  p o in te d  o u t th a t the C on­
tinenta l I l l in o is  N a tio n a l B a n k  and T ru s t C om pany o f  Chicago and the Busey’s S tate 
Bank o f U rbana, I l l in o is ,  had been p re v io u s ly  a p p ro ve d  b y  the  B o a rd  o f  C o n tro l as 
depositories fo r  F edera tion  fu n ds . H e  m oved th a t the E xe cu tive  C om m ittee be dele­
gated w ith  pow er to  invest fu n d s  o f  the F e d e ra tio n  in  any securities lega l f o r  savings 
banks, w ith  such action  to  be based o n ly  u p o n  the  recom m endation  o f  the F in a n c ia l A d ­
visory Committee. The m otion  was re g u la r ly  seconded and carried .

Proposals by George J . C urzon, P u b lic  A cco u n ta n t, and the B resee-W arner System, 
Public Accountants, reg a rd ing  the annua l a u d it o f  the F e d e ra tio n ’s fin a nc ia l accounts,
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w ere read  b y  the S ecre ta ry . I t  was re g u la r ly  m oved, seconded and c a rr ie d  th a t  George 
J . C urzon , P u b lic  A cc o u n ta n t o f C ham pa ign , I l l in o is ,  be em ployed  to  p e r fo rm  an a u d it 
on the  F e d e ra tio n  books as a t December 31, 1942, f o r  a fee  o f  $40.00.

The fo llo w in g  re p o r t o f  the  C onven tion  P lace C om m ittee  was read  by  the  S e c re ta ry :

“ T h is  C om m ittee  u n a n im o u s ly  recom m ends th a t the  F e d e ra tio n  should  p la n  at 

th is  tim e  to  h o ld  an a n n ua l m ee ting  in  1943.

“  In v ita t io n s  f ro m  the c ities o f  S t. P a u l, M inneso ta , D e tro it ,  M ic h ig a n , and C h i­
cago, I l l in o is ,  were presented f o r  cons idera tion . F o llo w in g  a de ta ile d  d iscussion o f 
probab le  tra v e l and o th e r re s tr ic tio n s  w h ich  m ay a ffe c t any  co n ve n tio n  in  1943, i t  is 
un a n im o u s ly  recom m ended th a t the  1943 m ee ting  be he ld  a t the  H o te l Sherm an, C h i­

cago, I l l in o is ,  O ctober 21-23.

Convention Place Committee
D a n i e l  M c A e e e  ( F o r  D e n i s  O ’ B r i e n )  

K a r l  M a n n  ( F o r  L . E . R e i n )

C. A . E m e r s o n  

A . T . C l a r k

G. J . S C H R O E P F E R  

W . H .  W i s e l y  

* A . S. B e d e l l ,  Chairman ”

B y  m otio n , re g u la r ly  seconded and ca rrie d , the  re p o r t  was adopted.
The P re s id e n t was delegated w ith  p o w e r to  proceed w ith  the  a p p o in tm e n t o f  a 

C onven tion  M anagem ent C om m ittee  to  m ake a rrangem ents  f o r  the  1943 m ee ting  in  C h i­
cago, b y  m o tio n  re g u la r ly  seconded and ca rrie d .

T hree  fo rm a l nom in a tio n s  to  H o n o ra ry  M em bersh ip  in  the  F e d e ra tio n  w ere p re ­
sented b y  the  S ecre ta ry  (see N ov., 1942, issue, page 1356).

M r. E m erson o ffered rem a rks  re g a rd in g  the  e l ig ib i l i ty  and  h ig h  q u a lif ic a tio n s  o f  the 
three nominees and m oved th a t th e y  be elected to  H o n o ra ry  M em bersh ip . The m otion  
was seconded and ca rried .

M r. O rcha rd  suggested th a t i t  m ig h t be desirab le  to  set u p  a m ore d e fin ite  procedure 
in  connection  w ith  the e lection  o f  H o n o ra ry  M em bers and m oved th a t a com m ittee  on 
H o n o ra ry  M em bersh ip  be a u tho rized , c o m p ris in g  the  P re s id e n t and l iv in g  pa s t P res i­
dents to  a to ta l o f  five, th is  com m ittee to  have as its  fu n c t io n  the  re c e p tio n  o f  recom ­
m endations f ro m  M em ber A ssoc ia tions and  o thers and to  su b m it a ll n o m in a tio n s  to  the 
B o a rd  o f  C o n tro l. The m o tio n  was seconded and ca rrie d .

The S ecre ta ry  was in s tru c te d  to  p re p a re  and d ire c t le tte rs  o f  a p p re c ia tio n  and  thanks 
to  the  S ta tle r  H o te l, m embers o f  the  C onve n tio n  M anagem ent C om m ittee, the  C ity  o f 
C leve land and the  O hio C onference on Sewage T re a tm e n t f o r  th e ir  respective  e ffo rts  in  
connection  w ith  the  a rrangem ents and  m anagem ent o f  th e  T h ird  A n n u a l M ee tin g .

I n  o rd e r to  expedite  conduction  o f  business a t the  A n n u a l M ee tings o f  the  B o a rd  o f 
C o n tro l, M r. E n s lo w  m oved th a t the  r e t ir in g  B o a rd  and E le c tio n  C om m ittee  meet the 
even ing be fo re  the op e n in g  o f  the  n e x t A n n u a l M e e tin g  o f  the  F e d e ra tio n  and th a t the 
new B o a rd  h o ld  its  m eeting  on the even ing o f  the la s t day o f  the  C onve n tio n . A ls o  th a t 
a ll com m ittee re p o rts  be m im eographed  and sent to  each m em ber o f  the  B o a rd  a t least 
tw o  weeks in  advance o f  the  A n n u a l M ee ting , in s o fa r  as possible. The m o tio n  was reg ­
u la r ly  seconded and adopted.

I n  accordance w ith  ac tio n  taken  in  the  la s t m ee ting  o f  the  1942 B o a rd  o f  C on tro l, 
the re p o r t o f  the  G eneral P o lic y  C om m ittee  was ta ke n  f ro m  the  ta b le  f o r  considera tion.

The f irs t  recom m endation  o ffe red  in  the  re p o r t, as p resented b y  M r. Em erson , p ro ­
v id e d  f o r  the a p p o in tm e n t o f  a com m ittee  on M em ber A ssoc ia tio n s  to  re v ie w  ex is ting  
p ractices  and po lic ies  and to  su b m it recom m endations as to  u n ifo rm  procedures. B y 
m o tio n , re g u la r ly  seconded and ca rrie d , i t  was o rdered  th a t th is  recom m enda tion  be sub­
m itte d  to  the  E xe cu tive  C om m ittee  fo r  re v is io n  and then  to  be su b m itte d  to  the  B o a rd  o f 
C o n tro l f o r  a le tte r  b a llo t.

The fo llo w in g  recom m endation  fo r  the a p p o in tm e n t o f  a com m ittee  on m em bership 
p ro m o tio n  was adopted b y  m o tio n , d u ly  seconded and c a rr ie d :
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“  U n q u e s tio n a b ly  sincere and susta ined e ffo rts  should be made to  increase the 
m em bership o f  the several M em ber Associa tions to  as near the sa tu ra tio n  p o in t as is 
possible.

“  The G eneral P o lic y  C om m ittee  is  o f  the o p in io n  th a t e ffo rts  o f  loca l com ­
m ittees in  each M em ber A ssoc ia tion , w o rk in g  u n d er the  genera l d ire c tio n  o f  the 
officers o f  the respective  associations, and w ith  the  s tim u la tio n  and assistance o f  the 
E xe cu tive  S ecre tary  o f  the F e d e ra tio n , w i l l  be m ore a p p ro p r ia te  and e ffective than  
a C en tra l M em bersh ip  C om m ittee rep re se n tin g  the  F e d e ra tio n  as a whole.

“  I t  is  suggested th a t the D ire c to rs  rep re se n tin g  the M em ber A ssocia tions could 
render va luab le  service to  the F e d e ra tio n  i f  each w o u ld  lead such a m ovem ent in  his 
own A ssoc ia tion .”

A  recom m endation th a t the o p e ra tio n  o f sh o rt schools rem a in  in  the hands o f  M em ­
ber Associations, because o f  w id e ly  v a ry in g  co n d itions  in  va rio u s  p a rts  o f  the  co u n try , 
was adopted b y  m o tio n , re g u la r ly  seconded and ca rried .

The fo llo w in g  recom m endation  th a t  the a c tiv it ie s  o f  the F e d e ra tio n  be d iv id ed  in to  
technical d iv is ions was adopted, u p o n  m o tio n  made, seconded and c a rr ie d :

“  The G eneral P o lic y  C om m ittee  believes th a t benefits w o u ld  accrue th ro u g h  
discussion and coopera tive  s tu d y  b y  m en o f  lik e  in te re s t b u t the m a jo r ity  o f  the 
Com m ittee believes the  m a tte r should be le f t  in  abeyance fo r  the  presen t as m ost o f 
the M em ber Associa tions are too sm all to  be p ro f ita b ly  d iv id e d  in to  sp e c ia lty  g roups 
and the F ed e ra tio n  has n o t y e t developed a m em bership o f  su ffic ien t size to  w a rra n t 
segregation in to  separate d iv is ions.

“ T h is  p ro b le m  is  one w h ich  i t  is believed should be reconsidered b y  a fu tu re  
General P o lic y  Com m ittee. A s  a p re lim in a ry  and t r ia l  p rocedure, i t  is  suggested 
tha t the P u b lica tion s  C om m ittee  consider a rrangem ent o f  the p ro g ra m  f o r  one-ha lf 
day o f the n e x t A n n u a l M ee tin g  f o r  co n cu rre n t sessions o f  several g ro u p s  w hich  
m igh t he designated as P la n t M anagem ent; L a b o ra to ry  C o n tro l and Research; and 
In d u s tr ia l W astes G roups, to  p e rm it p re se n ta tio n  and adequate discussion o f  a 
w ide r range o f  sp e c ia lty  papers  th a n  w o u ld  be possible a t one genera l session.”

A  recom m endation th a t specific l im its  be established to  the te r r i to ry  inc luded  w ith in  
the various M em ber Associa tions was re fe rre d  to  the new G eneral P o lic y  C om m ittee fo r  
fu rth e r study.

A  recom m endation th a t there  be re s id e n tia l requ irem ents g o ve rn in g  m em bership in  
all Member Associations, located w ith in  the c o n tin e n ta l U . S. A ., was re fe rre d  to  the 
1943 General P o lic y  C om m ittee w ith  in s tru c tio n s  to  re p o r t to  the E xe cu tive  Com m ittee 
in  sixty days and i f  ac tion  is recommended, th a t the m a tte r be subm itted  to  the B oard  
o f Control by  le tte r  ba llo t.

By m otion, d u ly  seconded and ca rried , the  m eeting  a d jo u rn e d  a t 11 :25  P .M .

(O rig in a l S igned)
G. J .  S c h r o e p f e r , P r e s id e n t  W . H . W i s e l y ,  S e c r e ta r y

REPORT OF SECRETARY  

For Period 

OCTOBER 1, 1941-SEPTEM BER 30, 1942

Despite the entrance o f  the U n ite d  States in to  the W a r, the F e d e ra tio n  has con­
tinued to make progress d u rin g  the past year. N ew  prob lem s have c o n fro n te d  the sew­
age w orks fie ld  because o f the W a r, p rob lem s o f  such im po rta n ce  th a t th e y  m ust be g iven 
precedence over certa in  a c tiv itie s  w h ich  have been g iven  a tte n tio n  b y  the  F e d e ra tio n  in  
the past. In s o fa r  as c u rre n tly  lim ite d  resources have p e rm itte d , a m odest approach  
to these new problem s has been in it ia te d ; co n tin u a tio n  and extension o f  th is  w o rk  m ust 
be afforded p r im a ry  consideration in  p la n n in g  f o r  the  im m edia te  fu tu re .
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A ctivities op S ecretary’s Office

A s  p ro v id e d  fo r  b y  the B o a rd  o f  C o n tro l in  O ctober, 1941, the  S e c re ta ry  has served 
on a p a rt- t im e  basis, w ith  one fu l l- t im e  assis tant and  occasional p a rt- t im e  c le ric a l he lp . 
T h is  s ta ff has fu n c tio n e d  in  the  offices o f  the  U rb a n a -C h a m p a ig n  ( I l l in o is )  S a n ita ry  
D is t r ic t  a t no re n ta l charge. A l l  de ta ils  o f  business m anagem ent, in c lu d in g  sale o f  p u b ­
lica tio n s , m ain tenance o f m a ilin g  lis ts , co llec tion  o f  fu n d s , bookkeep ing , and p re p a ra tio n  
o f  fin a n c ia l statem ents, as w e ll as o th e r services lis te d  h e re w ith , have been p e rfo rm e d  

b y  the  S e cre ta ry ’s s ta ff.
Sewage I Vorks Journal.— The S e cre ta ry  has co n tinu e d  to  cooperate  w ith  E d ito r  

M oh lm a n  in  c o m p ilin g  te x t m a te r ia l f o r  the J o u r n a l  b y  assum ing f u l l  re s p o n s ib ility  fo r  
“  The O p e ra to r ’s C o rne r,”  in tended to  m eet the  dem and f o r  p ra c tic a l, p la n t  o p e ra tion . 
A  to ta l o f  265 pages o f  J o u r n a l  te x t was fu rn is h e d  d u r in g  the  y e a r a t considerable ex­
pense in  tim e  and e ffo rt. Suggestions fo r  the im p ro ve m e n t o f  th is  fe a tu re  o f  the  J o u r n a l  

w i l l  be welcomed.
A d v e r tis in g  s o lic ita tio n  in  c o lla b o ra tio n  w ith  the  A d v e r t is in g  M a n a g e r demanded 

s ig n ific a n t a tte n tio n . The S ecre ta ry  was successful, b y  correspondence and  persona l 
contact, in  a rra n g in g  the use o f space b y  several a d ve rtise rs  and p re p a re d  an  in fo rm a ­
tio n  and da ta  sheet fo r  the p ro m o tio n  o f  a d v e rtis in g  sales in  genera l. H e  also m a in ­
ta in ed  con tact w ith  and assisted the a d v e rtis in g  so lic ito rs  u n d e r c o n tra c t w ith  the  F e d ­

e ra tio n .
R equ irem ent o f  an e x p o rt license by  the  B o a rd  o f  E conom ic  W a r fa re  f o r  m a ilin g  

the J o u r n a l  outside o f  the  U n ite d  States and C anada has en ta ile d  a d d itio n a l a tte n tio n  
by  the E d ito r  and S e cre ta ry  since d is tr ib u t io n  o f  the  M a y , 1941, issue. The de lay in ­
vo lved  in  a w a itin g  a p p ro v a l b y  the Censor has made i t  d if f ic u lt  to  m eet the  re g u la r 
p u b lic a tio n  schedule.

M a ilin g  l is t  m aintenance duties have been u n u s u a lly  tim e-consum ing , due to  the 
m any address changes now  req u ire d . The W a r  has also in te r fe r re d  w ith  the  d e liv e ry  o f 
fo re ig n  subscrip tio n s  to  the  J o u r n a l ,  re q u ir in g  some a d ju s tm e n ts  in  p rocedure.

Cooperation With Member Associations.— O n ly  fo u r  M em ber A s so c ia tio n  m eetings 
were a ttended b y  the S ecre ta ry  d u r in g  the yea r, several scheduled t r ip s  h a v in g  been can­
celled due to  w a r-tim e  tra v e llin g  re s tr ic tio n s . I n  a d d itio n  to  these m eetings, lis te d  be­
low , the  S ecre tary  p a rtic ip a te d  in  the  p ro g ra m  o f  the  A rm y  Sewage T re a tm e n t P la n t 
O p e ra to rs ’ Conference he ld  a t the  I l l in o is  In s t i tu te  o f  T echno logy on S eptem ber 23, at 
the  in v ita t io n  o f the U n ite d  States E n g in e e r C orps. M em ber A sso c ia tio n  m eetings a t­
tended w e re :

D a t e  A s s o c i a t i o n  I ’i a c c

O ctober 6 -7 , 1941 C e n tra l S tates F t .  W a yn e , In d .
O ctober 9 -11 , 1941 N ew  Y o rk  (an d  F e d e ra tio n ) N ew  Y o rk , N . Y .
N ovem ber 20-21, 1941 Io w a  Am es, Io w a
A p r i l  25 -27 , 1942 C a lifo rn ia  B a ke rs fie ld , C a lif.
Ju n e  18 -19 , 1942 C e n tra l S tates M in n e a p o lis , M in n .

O tlie r  M em ber A ssoc ia tion  contacts were made b y  P re s id e n t B e d e ll in  h is attendance 
o f the m eetings o f  the N o r th  C a ro lin a  Sewage W o rk s  A sso c ia tio n  a t H ig h  P o in t, N o rth  
C a ro lin a , on N ovem ber 3 -5 , 1941, and o f  the N ew  E n g la n d  Sewage W o rk s  A sso c ia tio n  at 
Boston, Mass., on M a y  26-28, 1942.

The S ecre ta ry ’s office was a va ilab le  a t a ll tim es f o r  assistance as requested b y  M em ­
ber Associations.

Cooperation with War Production Board.— One o f  the  m ost im p o r ta n t  w a r-b re d  
prob lem s is th a t o f  m a te ria ls  p ro cu re m e n t and con tact was m ade w ith  the  P o w e r B ranch  
o f  W P B  e a rly  in  1942 w ith  an o ffe r o f  assistance b y  the  F e d e ra tio n  in s o fa r  as was 
possible. I n  M ay, the  P o w e r B ra n c h  requested the  S e cre ta ry  to  v is it  W a s h in g to n  fo r  
a discussion o f  the estim ated, o ve ra ll requ irem en ts  o f  m a te ria ls  f o r  m ain tenance, re p a ir  
and o p e ra tio n  o f  sewage tre a tm e n t and co llec tion  w orks. Such estim ates w ere fu rn is h e d  
on M a y  8 .

I n  Septem ber, 1942, the G o vernm enta l R equ irem ents B ra n c h  o f  W P B  expressed a 
desire f o r  m ore accurate and de ta iled  da ta  and a q u estionna ire , p re p a re d  w ith  the  as­
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sistance o f  a rep re se n ta tive  o f  th a t office, was d is tr ib u te d  to  10 0  sewage w orks  offic ials. 
V ice -P re s ide n t G. J . S ehroep fe r accepted the re s p o n s ib ility  f o r  c o m p ilin g  and sum m ariz­
in g  the q uestionna ire  re tu rn s , and w il l  assist the G overnm enta l R equirem ents B ra n c h  in  
the in te rp re ta tio n  o f  the  data.

E v e ry  effort was made to keep the mem bership inform ed of changes in m aterials 
procurem ent procedures through  S ew age W o rk s  J o u r n a l ,  however, the bi-monthly 
publication schedule reduced the effectiveness of th is service.

Preparations for  Third Annual M eeting— As  an ex-o ffic io  m em ber o f  the C onvention  
M anagem ent Com m ittee, the  S e cre ta ry  cooperated w herever possible in  the  arrangem ents 
fo r  the W a r  T im e C onference a t C leveland. These fu n c tio n s  inc luded  d is tr ib u tio n  o f 
p u b lic ity  m a te r ia l;  su perv is ion  o f  p r in t in g  and d is tr ib u t in g  the fo rm a l announcem ent, 
badges and p ro g ra m  ; a rrangem ents fo r  the P r io r it ie s  C lin ic  ; and p re p a ra tio n  o f business 
fo r  the a tte n tio n  o f the  B o a rd  o f  C o n tro l.

FEDERATION OF SEWAGE WORKS ASSOCIATIONS

N e t  M e m b e r s h i p  o f  M e m b e r  A s s o c i a t i o n s  *  

S e p t e m b e r  30, 1942

Membership— September 30, 1942

Member Association Active

Corp.

Total 
Memb. 

Sept. 30,
N et

Full
Subscr.

Alternate
Subscr.

Total 1941

Arizona........................................... 20 — _ 20 26 -  6
California........................................ 213 30 — 243 279 -  36
Central States.................................
Dakota

398 — 13 411 . 481 -  70

North....................................... 11 — — 11 10 1
South ............................................... 18 — — 18 22 -  4

Federal............................................ 4,8 — — 48 54 -  6
Florida............................................ 36 — — 36 20 16
Georgia........................................... 28 — — 28 32 -  4
Iowa............................................... 45 — — 45 43 2
Kansas................................................................. 18 — — 18 20 -  2
Maryland-Delaware....................... 22 —  ’ — 22 25 3
Michigan......................................... 95 17 — 112 136 -  24
Missouri.......................................... 9 — — 9 5 4
New England.................................................. 157 1 — 158 175 -  17
New Jersey (Conf.)........................ 49 . — — 49 66 -  17
New Jersey (Ass’n ) ........................ 11 — — 11 — 11
New York............................... 508 4 — 512 616 -104
North Carolina............................... 38 — — 38 80 -  42
Ohio................. 107 1 — 108 96 12
Oklahoma.............................. 5 — — 5 1 4
Pacific Northwest....................... 77 — — . 77 72 5
Pennsylvania........................... 162 — 1 163 198 -  35
Rocky Mountain...................... 28 — — 28 38 -  10
Texas.............. 20 — — 20 19 1
Argentina Soc. Engrs.......... _ — — — 3 -  3
Canadian Inst............ 8S — — 88 131 -  43
I.S.E. (England)..................... 31 — — 31 50 -  19
I.S.P. (England)................... 82 — — 82 91 -  9

Totals............ 2324 53 14 2391 2789 -398

* Does not include dual members.
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M e m b e r s h i p

One new M em ber A ssoe ia tion, the  N ew  Je rsey Sewage W o rk s  A sso c ia tio n , a ffilia te d  
w ith  the  F e d e ra tio n  d u r in g  the  yea r. The a p p lic a tio n  was a p p ro v e d  b y  le t te r  b a llo t o f  
the B o a rd  o f  C o n tro l, closed June  15, 1942, b y  a vo te  o f  32 A ye s  and  none d issen ting . 
T here  are  n o w  27 M em ber A ssoc ia tions in  the  F e d e ra tio n .

M em bersh ip  o f  the  M em ber A ssocia tions decreased 14.3 p e r cent d u r in g  the  year 
fro m  a n e t o f  2,789 on Septem ber 30, 1941, to  2,391 as o f  S eptem ber 30, 1942. The 
decrease is less th a n  had been a n tic ip a te d  to  ta ke  p lace in  v ie w  o f  the  increase in  dues 
w h ich  became effective  J a n u a ry  1, 1942. A  d e ta iled  m em bersh ip  ta b u la tio n  is  shown on 

page 149.
A  to ta l o f  58 Associate M em bers are a ffilia te d  as o f  S ep tem ber 30, 1942, an increase 

o f  th ree  over those recorded  in  the  1941 re p o rt.

F i n a n c i a l

The S ecre tary  fu rn is h e d  each m em ber o f  the  B o a rd  o f  C o n tro l w ith  sum m aries o f 
rece ip ts  and d isbursem ents dated Decem ber 31, 1941; M a rc h  31, 1942; and  Ju n e  30, 1942, 
in  accordance w ith  Section  5, A r t ic le  I V  o f  the  B y-la w s . E a ch  m em ber o f  the  F in a n c ia l 
A d v is o ry  C om m ittee  was p ro v id e d  w ith  b i-m o n th ly , accrua l basis, incom e and expense 

statem ents.

A c k n o w l e d g m e n t s

The w hole-hearted co opera tion  o f  O fficers, D ire c to rs , C om m ittees, and  m a n y  in d i­

v id u a ls  d u r in g  the  p a s t yea r, is  g ra te fu l ly  acknow ledged.

R e s p e c tfu lly  subm itted ,
W . H .  W i s e l y ,  Secretary

R E P O R T  O F C IV IL IA N  D E F E N S E  C O M M IT T E E

Y o u r  C om m ittee  on C iv il ia n  Defense was a re s u lt o f  the  G enera l P o lic y  C om m ittee  
R e p o rt made to  the  F e d e ra tio n  in  O ctober, 1941. I t s  ob jec tives  w ere s ta ted, “ to  co­
opera te  w ith  com m ittees o f  o th e r o rg a n iza tio ns  and w ith  g o ve rn m e n ta l agencies in  m a t­
te rs  re la tin g  to  the p ro te c tio n  and in su re d  o p e ra tio n  o f  sewerage and  sewage tre a tm e n t 
fa c ilit ie s .”  W h ile  a b road  in te rp re ta t io n  o f  these purposes m ig h t lead to  p r io r it ie s  and 
a lloca tions  considerations, the  C om m ittee  has lim ite d  its  in te re s t to  c iv il ia n  defense 
a c tiv it ie s  in  the sense o f  p ro te c tio n  o f  sewerage w o rk s  o p e ra tio n  d u r in g  a ir  a tta c k  and 
re s to ra tio n  o f  serviee a f te r  such a ttack.

S ince the a p p o in tm e n t o f  th is  C om m ittee, no occasion has a rise n  w h ic h  le d  to  any 
c o lla b o ra tio n  w ith  com m ittees o f  o th e r o rga n iza tio ns . The C om m ittee  has m a in ta in e d  
con tact w ith  the  Office o f  C iv il ia n  Defense, W a sh in g to n , D . C., and its  genera l p ro g ra m s 
now  in  o p e ra tio n  th ro u g h o u t the c o u n try . I n  the  fe w  m on ths  o f  O C D  p ro g ra m , m ethods 
and o rg a n iza tio ns  have been set u p  and developed to  a m ost p ro d u c tiv e  leve l. W h ile  
loca l o rg a n iza tio ns  v a ry  as do loca l needs, a ll steps have c o n trib u te d  to  the  f in a l resu lts. 
M a n y  changes have been necessary— m any m ore are sure to  become necessary w ith  tim e. 
L ikew ise , m any new m ethods and procedures w i l l  be developed to  care f o r  s itu a tio n s  fo r  
w h ich  no rem edy exists today.

The C om m ittee  does n o t f t  ' 1 th a t su m m a riz in g  and  so re p r in t in g  a lre a d y  pub lished  
m a te ria l is  o f  g re a t benefit a t th is  . -c. A lso , such a p rocedure  m ig h t y ie ld  a re p o r t 
h a lf  outm oded be fo re  i t  is  presented. I t  does fee l, how ever, th a t  in fo rm a t io n  on the 
p ractices  o f  the past and present should  be re fe r re d  to  b y  a ll in  o rd e r to  a tta in  the  re ­
q u ire d  fa m i l ia r i ty  w ith  th is  v i ta l  sub ject. To  th is  end, a b ib lio g ra p h y  l is t in g  sources 
o f  such in fo rm a tio n  is  c ited.

W h ile  each sewerage w o rks  is a p ro b le m  u n to  its e lf ,  i t  is  a p a r t  o f  the  lo ca l O CD 
o u tf it  and  th e re fo re  w o u ld  act u n d e r em ergency a cco rd in g  to  th e  lo c a l O C D  p o lic ie s  and 
p lans. G eneral considera tions m ust in c lu de  item s as p ro te c tio n  a ga ins t sabotage, p ro p e r
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b lackout and o p e ra tio n  under b lackout cond itions, she lter areas fo r  employees, and p ro ­
tection  o f im p o r ta n t o p e ra tin g  equ ipm en t f ro m  frag m e n ts . S im ila r ly , sources o f  a u x il­
ia ry  pow er, lire  c o n tro l and p ro te c tio n  fro m  gas should receive considerable th o u g h t fro m  
those charged w ith  o p e ra tio n  o f  sewerage w orks. B o m b in g  o f  sewered areas w o u ld  p ro b ­
ably g ive  abnorm al q u a n titie s  o f  debris and o il in  the sewers and sewage tre a tm e n t p lan ts .

Some elements o f  c iv ilia n  defense, such as adequate p lans o f  lines, manholes, and 
trea tm ent p la n ts , and an in v e n to ry  o f  equ ipm en t and supp lies  w ith  lo ca tio n  are s im p ly  
elements o f good sewerage system o p era tion . The a p p lic a tio n  o f these da ta  to  c iv ilia n  
defense needs is a g re a t b u t s ing le  exam ple o f  th e ir  value, ra th e r  than  a ju s tif ic a tio n  o f 
a record good f o r  the “  d u ra tio n  ”  o n ly .

To e x e m p lify  the  o rg a n iza tio n  o f  sewerage fa c ilit ie s  f o r  emergencies, the fo llo w in g  
excerpt fro m  the M an u a l o f  E m ergency S a n ita tio n  Services, p repared  by M r. E a r l 
D evendorf, N ew  Y o rk  S ta te  C o o rd in a to r o f  W a te r  and Sewer Service, is g iven.

T h e  P r e p a r a t i o n  o f  S e w e r a g e  F a c i l i t i e s  f o r  E m e r g e n c i e s

“  The damages w hich  m ay re s u lt to  sewer systems and tre a tm e n t w orks  f ro m  bom bing 
attacks o r sabotage m ay be extensive and produce g re a t d is c o m fo rt and con fus ion  in  a 
com m unity th ro u g h  d is ru p tio n  o f sewer service. A lth o u g h  n o t as v i ta l  as the  service o f 
water su p p ly , i t  is essential th a t sewer service be m a in ta in e d  e ffe c tive ly  and th a t a r ­
rangements be made in  advance fo r  p ro m p t rep a irs . T h is  is p a r t ic u la r ly  im p o r ta n t in  
v iew  o f the fa c t th a t g e n e ra lly  re p a ir  o f  sewers m ust be accom plished be fore  perm anent 
repairs to  w a te r lines are made.

“ In  bom bing, sabotage o r  f i f th  co lum n a ttack , des tru c tio n  o f  p u m p in g  stations, 
force mains, o r sewer lines m ay re s u lt in  stoppages and b a ck ing  u p  o f  sewage in  sewer 
lines causing flo o d in g  o f basements and con tam in a tion  o f  stored foods and create gross 
nuisances th ro u g h  discharge o f  sewage in to  streets th ro u g h  surcharged manholes.

“  In  bomb craters both w a te r and sewer lines are a p t to  be broken, thus p e rm itt in g  
contam ination o f  w a te r lines and flo o d in g  o f  c ra te rs  w ith  sewage. D e s tru c tio n  o f  a 
sewage trea tm ent p la n t m ig h t cause serious p u b lic  hea lth  hazards th ro u g h  the a d d itio n a l 
loads placed on w a te r tre a tm e n t p la n ts  dow nstream , a lthough  there  are m any p recautions 
which can be taken to  m itig a te  the seriousness o f  such an e v e n tu a lity , such as s te p p in g  
up treatm ent o f  the w a te r s u p p ly  and te m p o ra ry  c h lo rin a tio n  o f  bypassed sewage.

“ To p repare  in  advance fo r  such emergencies, there is a need fo r  o rgan iza tion , 
tra in ing  and developm ent o f  em ergency sewer re p a ir  crews, the in c o rp o ra tio n  o f  the 
sewer departm ent and its  employees as a u n it  in  the c iv ilia n  p ro te c tio n  o rga n iza tio n  
under the local w a r council and fo r  an a rrangem ent w hereby the  sewerage w o rks  p e r­
sonnel, equipm ent, m ate ria ls  and supp lies  o f  a ll sewer departm ents  can be made available 
to stricken com m unities un d er a m u tu a l assistance p la n .”

M u t u a l  A i d  P l a n  f o r  S e w e r  S e r v i c e

Purpose.— P repare  the state and a ll o f  its  m u n ic ip a lit ie s  to  effect and m a in ta in  sewer 
service under any emergency conditions.

“  The specific ob jectives are b r ie fly  ind ica ted  as fo l lo w s :

“  1. F ile  a detailed  in v e n to ry  o f  sewerage w o rks  personnel, equ ipm ent, m ate ria ls  
and supplies w ith  a C o o rd in a to r so th a t the resources and fa c il it ie s  o f  a ll com m unities 
w ith in  each zone and w ith in  the state can be d ra w n  upo n  to  p ro v id e  needed assistance 
p ro m p tly  to  any local sewer o ffic ia ls when c o n fro n te d  w ith  a serious emergency.

“ 2. U nder the loca l council in c o rp o ra te  sewer ^ a -l  -ments and th e ir  employees as 
a u n it in  the local defense o rg a n iza tio n  and organ ize, develop and t r a in  emergency sewer 
repa ir crews to fu n c tio n  in  the re p a ir  and m aintenance o f  sewers d u r in g  emergencies.

O r g a n i z a t i o n  a n d  D e l i m i t a t i o n  o f  F i e l d s  o f  E f f o r t

“  The M u tu a l A id  P la n  fo r  Sewer Service as a p p ro ve d  by  the D ire c to r  o f  C iv ilia n  
P ro tection  p rovides fo r  an o rga n iza tio n  and fie lds o f  e ffo rts  w h ich  are a c o u n te rp a rt a l­
though not as extensive as those p ro v id e d  u n d er the M u tu a l A id  P la n  fo r  W a te r  Service.
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“ The S ta te  W a te r  S u p p ly  C o o rd in a to r (A s s is ta n t D ire c to r  o f  the  D iv is io n  o f  S a n i­
ta t io n )  w i l l  serve also as a S ta te  C o o rd in a to r f o r  Sewer Service. The sewer service 
zones are the  same as the w a te r service zones established u n d e r the  M u tu a l A id  w a te r 
p la n , except in  Nassau and W estchester C ounties the  Zone W a te r  S u p p ly  C o o rd in a to rs  
w i l l  have no fu n c tio n s  in  respect to  o p e ra tio n  o f  the  M u tu a l A id  P la n  f o r  Sew er Service. 
I n  the o th e r counties, D is t r ic t  E n g in e e rs  o f  the  S ta te  D e p a rtm e n t o f  H e a lth  w i l l  serve 

as Zone C o o rd in a to rs .
“ I n  the  fie ld  o f  c iv il ia n  p ro te c tio n  (o rg a n iz a tio n , deve lopm ent and  t ra in in g  o f 

em ergency sewer re p a ir  crews, e tc.) the  m u tu a l a id  o rg a n iz a tio n  w i l l  ope ra te  as a D iv is io n  
o f  E m ergency Sewer R e p a irs  u n d er the  d ire c tio n  o f  the  D ire c to r  o f  C iv il ia n  Defense.

“  The a rra n g e m e n t w i l l  be id e n tic a l to  th a t discussed in  p re v io u s  chap te rs  o f  th is  
m anua l u n d e r “ D iv is io n  o f  W a te r  M a in  E m ergency R e p a irs ”  excep t f o r  the  su b s titu ­
t io n  th ro u g h o u t o f  loca l sewer o ffic ia ls  f o r  loca l w a te r  o ffic ia ls , etc.

“  The S ta te  C o o rd in a to r is techn ica l ad v iso r to  the  D ire c to r  o f  C iv il ia n  Defense and 
Zone C o o rd in a to rs  are te chn ica l advisors to  d e p u ty  d ire c to rs , the  ch a irm a n  o f  lo ca l coun­
cils and loca l sewer o ffic ia ls  on a ll m a tte rs  re la te d  to  sewerage o r sewage tre a tm e n t.

“  The loca l sewer o ffic ia l o r  person  in  charge o f  the  sejver system  is  the  technica l 
ad v iso r and  responsib le  d ire c tiv e  a u th o r ity  o f  the loca l co u n c il in  re la tio n  to  a ll emergency 
sewer service m atte rs . The loca l sewer o ffic ia l w i l l  u t iliz e  re g u la r  sewer d e p artm en t 
employees to  p e rfo rm  and d ire c t the  fu n c tio n s  o f  re p a irs  and  m ain tenance.

“ W ith  reference to  em ergency re p a irs  to  sewers, the  loca l sewer o ffic ia l w il l ,  on 
be h a lf o f  the loca l council, have a u x il ia ry  o r  v o lu n te e r pe rsonne l e n ro lle d  and d irected 
to  th is  p ro te c tiv e  service b y  the  c iv il ia n  m o b iliz a tio n  rep re se n ta tive .

“  S tandards fo r  such enrollees as fo rm u la te d  b y  the  S ta te  C o o rd in a to r  and issued to 
the S ta te  D ire c to r  o f  C iv ilia n  M o b iliz a tio n  b y  the  D ire c to r  o f  C iv il ia n  P ro te c tio n  are  the 
same as fo rm u la te d  f o r  v o lu n te e r pe rsonne l assigned to  w a te r  service du ties . The local 
counc il w i l l  au tho rize  and a rra n g e  f o r  a p p ro p r ia te  in s ig n ia  f o r  v o lu n te e r pe rsonne l as­
signed to  em ergency sewer service d u ty .

“  I t  is the d u ty  o f  the loca l sewer o ffic ia l to  fo rm u la te  p la n s  fo r  the  o rg a n iz a tio n  and 
t ra in in g  o f  a u x il ia ry  o r  v o lu n te e r personnel to  be u tiliz e d  as fo re m e n  o r  m em bers o f 
em ergency re p a ir  crews o r  in  o th e r capacities and fu rn is h  copies th e re o f to  the  Zone Co­
o rd in a to rs . I t  is also a re s p o n s ib ility  o f  the loca l sewer o ffic ia l to  t r a in  the  a u x il ia ry  o r 
vo lu n te e r personnel in  the  duties and tech n ica l w o rk  re q u ire d  f o r  the  e ffic ien t p e rfo rm ­
ance o f  em ergency w o rk .

“ N o  sy llabus o r o u tlin e  o f  a tra in in g  course f o r  use o f  sewer o ffic ia ls  in  t ra in in g  
a u x il ia ry  personne l w i l l  be p re p a re d  by  the  S ta te  C o o rd in a to r since the  p r in c ip le s  in ­
vo lved  in  m a k in g  sewer re p a irs  are re la tiv e ly  s im p le  and w ith o u t te ch n ica l com plica tions. 
Each loca l sewer o ffic ia l is rega rded  as com peten t to  g ive  v o lu n te e r o r  a u x il ia r y  personnel 
su ffic ien t t r a in in g  to  enable them  to  p e rfo rm  em ergency w o rk  s a t is fa c to r ily . Zone Co­
o rd in a to rs , however, w i l l  g ive  gu idance and assistance in  such t ra in in g  w hereve r i t  is  re ­
quested.

“  I n  respect to  the channels o f  com m unica tion , these sha ll be the  same as p re v io u s ly  
discussed u n d e r the  M u tu a l A id  W a te r  P la n , excep t ‘ sewer o ff ic ia ls ’ sha ll be su b s titu te d  
fo r  ‘ w a te r o ffic ia ls .’

“  Sewer Systems .— I n ju r y  to  sewers in  streets, espec ia lly  t r u n k  sewers, constitu tes  a 
serious menace to  p u b lic  hea lth , p u b lic  c o m fo rt and p o ss ib ly  even the m il i ta r y  e ffo rt 
its e lf.  T he re fo re  a tte n tio n  should  f irs t  be d irec ted  to  p ro m p t re p a irs  o f  a n y  s tree t sew­
ers th a t m ay be damaged b y  sabotage o r  bom bing . W h ile  the  damage fro m  b o m b in g  m ay 
n a tu ra lly  be m uch m ore extensive th a n  peace tim e  cave-ins, nevertheless the  m ethods o f 
re p a ir  do n o t v a ry  m uch fro m  o rd in a ry  ro u tin e . W h ile  in  genera l, re p a irs  to  d am aged 
sewers w o u ld  u s u a lly  be o f  a p e rm a n e n t n a tu re , the re  w i l l  be occasions w hen la rg e r  size 
sewer p ip e  is u n a va ila b le  and i t  m ig h t be necessary to  p ro v id e  te m p o ra ry  w ooden flumes 
to  keep the  sewer in  service.

“  W h e re  basements have been flooded due to  b ro ke n  sewers, th e y  shou ld  n o t o n ly  be 
p u m p e d  o u t o r d ra in e d  b u t th o ro u g h ly  washed, b rushed  and  scrubbed w ith  w a te r, fo l lo w ­
in g  w h ich  a d is in fe c tin g  so lu tio n  o f  ch lo rid e  o f  lim e  should be a p p lie d . C u rta in s , rugs,
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fu rn itu re  ;ind c lo th in g  w h ich  have been flooded w ith  sewage should be th o ro u g h ly  cleaned, 
d is in fected and i f  possible, d rie d  in  the sunshine be fore  be ing used again.

“ Sewage Pumping Stations.— To p re p a re  f o r  possible damage to  p u m p in g  sta tions 
or pow er fa ilu re , i t  w o u ld  be w e ll to  m ake p ro v is io n s  in  advance fo r  c h lo rin a tio n  o f  the 
sewage and bypassing i t  to  the nearest w atercourse i f  such is  ava ilab le . I n  case o f  the 
smaller p u m p in g  sta tions p o rta b le  gaso line  engine d riv e n  p um ps should be p rov ided .

“ Intercepting Sewers and Outfalls.— Dam age to  these s truc tu re s  can fre q u e n tly  be 
relieved by  use o f te m p o ra ry  d itches o r connections to  n ea rby stream s w ith  p ro p e r 
ch lorination o f  the bypassed sewage. W here  the stream  is used as a source o f  p u b lic  
or in d u s tria l w a te r s u p p ly  below the p o in t o f  d ischarge, the fa c t o f  such bypassing 
should be made kn o w n  im m e d ia te ly  to  the  w a te r users.

“ Sewage Treatment Works.— P ow er fa i lu re  in  h ig h ly  mechanized sewage trea tm ent 
works or actual p h ys ica l damage to  some o f  the  u n its  can p ro b a b ly  be re lieved - o n ly  
through arrangem ents fo r  bypass ing  the va rio u s  u n its  and p ro v is io n  fo r  h e a v ily  c h lo ri­
nating the bypassed sewage. H e re  aga in  the dow nstream  w a te r users should be n o tifie d  
immediately. These suggestions are la rg e ly  rem ed ia l emergency measures and should not 
be looked upon as a p e rm anent m ethod o f  re lie f.  The pe rm anent re lie f  measures should 
be taken a fte r  c a re fu l s tu d y  o f  the exten t o f  the damage, ava ilab le  m ate ria ls  fo r  rep a irs  
and the sa n ita ry  needs o f  the  s itu a tio n .

“ Personnel.— The needs f o r  d u p lica te  m an p o w e r cannot be overem phasized and 
reference should be made to  the section in  the w a te r s u p p ly  p a r t  o f  th is  m anua l re la tin g  
to O rgan ization  and T ra in in g  o f  R e p a ir  C rews and Reserve Personnel. I t  is also be­
lieved th a t a l is t  o f  loca l co n tra c to rs  should be k e p t and th a t some de fin ite  unders ta n d in g  
should be made w ith  these co n tra c to rs  so th a t th e y  m ay be ava ilab le  on sh o rt notice w ith  
a p p ro p ria te  equ ipm ent and crews o f  m en.”

O f great in te res t and va lue to  a ll concerned w ith  o p e ra tio n  o f  sewerage w orks  d u r ­
ing  the w ar is the S a n ita ry  E n g in e e rin g  B u lle t in  No. 2, ju s t  issued by  the U . S. Office 
o f C iv ilia n  Defense, W ash in g to n , D . C. T h is  p a m p h le t is e n title d  “ M u n ic ip a l S a n ita tion  
U nder W a r C o n d itio n s ”  and is a com pan ion  b u lle tin  to  “ P ro te c tio n  and M ain tenance o f 
Public W a te r S upp lies  u n d er W a r  C o n d itio n s .”  These booklets m ay be obta ined w ith o u t 
cost by request o f the U . S. Office o f C iv ilia n  Defense, W a sh in g to n , D . C. o r its  va rious 
Regional Offices. The tw e n ty -s ix  pages o f “ M u n ic ip a l S a n ita tio n  U n d e r W a r  C o n d i­
tions”  comprise sections on Sewerage and Sewage D isposa l, M u n ic ip a l W aste  C ollection  
and D isposal, and P la n t P ro te c tio n  w ith  several in fo rm a tiv e  appendices. There are 
several illu s tra tio n s  in d ic a tin g  va rio u s  emergency fe a tu res  th a t m ay be made necessary 
by a ir  attack.

The p o rtio n  concern ing Sewerage and Sewage D isposa l is fille d  w ith  u se fu l in fo rm a ­
tion  on cop ing w ith  emergencies, as the fo llo w in g  o u tlin e  shows :

Sewerage and Sewage D isposal.
I .  Scope o f  the prob lem .

A. General.
B. S a n ita tio n  p rob lem s and damage re s u ltin g  fro m  fra c tu re d  sewers.
C. S a n ita tio n  prob lem s created by  fa i lu re  o f  w a te r su p p ly .

I I .  P la n n in g  to  meet emergencies in  the loca l com m un ity .
A. General.
B. In ven to ries .
C. Personnel.
D. D ep loym ent o f equ ipm ent, m a te r ia l and personnel.
E. R e la tion  o f loca l c iv ilia n  defense o rgan iza tions to  m u n ic ip a l sewer de­

p a rtm e n t.
I I I .  R e p a ir o f damage to  sewers.

A. Inspection .
B. Em ergency equ ipm en t and m ateria ls .
C. R e p a ir crews.
D. R e p a irin g  the  b roken  sewers.

IV .  Sewage trea tm e n t p lan ts .
V . Em ergency sa n ita tio n  when w a te r-ca rrie d  waste d isposal fa ils .
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The f in a l section includes the deve lopm ent by  the  c iv ilia n  defense a u th o r itie s  o f  a 
s a n ita ry  excre ta  bag w h ich  fits  a w a te r  closet and m ay be d isposed o f  b y  house to  house 
co llec tion , w ith  o r  w ith o u t garbage  o r  refuse.

The p a m p h le t g ives a com prehensive b ib lio g ra p h y  on the sub jec t, and w h ile  the  l is t  
o f  p u b lic a tio n s  is g ro w in g  d a ily , th is  l is t  is a ll in c lu s ive  and o ffe rs  m uch o f  va lu e  to  one 
seeking in fo rm a tio n  on the sub ject.

I n  conclusion, i t  should be stated th a t  w o rk , p re p a ra tio n , and e xp e n d itu re s  fo r  c iv ilia n  
defense should be u n d erta ke n  o n ly  a f te r  th o ro u g h  s tu d y  and p la n n in g  o f  the  specific 
p rob lem . T im e  f o r  p re p a ra tio n , th o ug h  i t  m ust n o t be long , should be ta ke n  to  learn  

f ro m  the experience o f  others.
R e s p e c tfu lly  subm itted ,

R .  F .  G o u d e y  

W . F .  W e l s c h  

L . S. K r a u s  

W . B . R e d f e r n  

D a n a  K e p n e r

R a l p h  E . F u h r m a n ,  Chairman,
C om m ittee  on C iv il ia n  Defense, 
Superintendent,
Sewage T re a tm e n t P la n t,
B lu e  P la in s , W a s h in g to n , D . C.
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V O R T IC E L L A  AS AN IN D IC A T O R  O RG ANISM  FOR  
A C T IV A T E D  SL U D G E

B y  T .  B .  R e y n o l d s o n  

Nature, 149, 608 (May, 1942)

P re lim in a ry  observations o f  the a c tiva ted  sludge p la n t a t H u d d e rs fie ld  (E n g la n d ) 
indicated th a t the c ilia tes  were lim ite d  in  v a r ie ty  p ro b a b ly  due to  the h ig h  percentage o f  
chemical wastes in  the sewage. C ounts o f  the V o r tic e lla  in  the ae ra tio n  ta n k  liq u o r  and 
the three m inu te  oxygen a b so rp tio n  f ro m  acid ified  potassium  perm anganate  and B .O .D . 
o f the effluents were de term ined  d a ily  f o r  a p e rio d  o f  s ix  weeks. C o rre c tio n  was made 
fo r  the v a ria tio n  o f the  a c tiva ted  sludge p e r u n it  o f  ae ra tion  ta n k  liq u o r. The resu lts  
were subjected to  s ta tis tic a l analysis. The co rre la tio n  between oxygen abso rp tio n  test 
and the V o rtic e lla  abundance was v e ry  h ig h  and negative. A  s im ila r  re s u lt was obta ined 
fo r  the re la tio n  between B .O .D . and V o r t ic e lla  num bers. The num bers o f  V o rtic e lla  
varied fro m  400 to  5,000 p e r m l.

I T .  H e t j k e l e k a i n

T R E A T M E N T  OF V E G E T A B L E  C A N N E R Y  W A S T E S

B y  N .  H. S a n b o r n  

Industrial and Engineering Chemistry, 34, 911 (Aug., 1942)

The disposal and trea tm e n t o f  waste f ro m  the fo o d  cann ing  processes grow s m ore 
im po rta n t and m ore serious w ith  the ra p id  expansion o f  the  in d u s try . I n  vegetable 
canning the p ro d u c tio n  p e rio d  is seasonal and u su a lly  short. La rg e  volumes o f w ater, 
approx im ate ly  25 ga llons p e r case o f 24 N o. 2 cans are used fo r  w ash ing  produce, b lanch­
ing, cooling, and m a in ta in in g  s a n ita ry  co n d itions  in  the p la n t.

P lants are u su a lly  near the source o f ra w  produce, in  sm all com m unities where d u r ­
ing  the summer m onths, stream s are sm all, s luggish and inadequate to  receive the in ­
creased organ ic  load. A lso  such sewage d isposal p la n ts  as these com m unities m ay have 
are seldom large enough to  handle a d d itio n a l wastes fro m  canneries.

Wastes produced b y  vegetable canneries fa l l  in to  the fo llo w in g  g ro u p s :

(1 ) Cooling Tank Water.— These wastes con ta in  l i t t le  o r no o rgan ic  m a tte r and can 
be discharged d ire c tly  in to  the  stream .

(2 ) Pea or Corn Silage Juice.— Pea silage ju ic e  has a B .O .D . o f 61,000 to  78,000 
p.p.m. The p H  is about 4  and the ju ic e  has a v e ry  disagreeable odor. The m ost sa tis ­
fa c to ry  m ethod o f  d isposal is by  co llec tion  in  u n d erg rou n d  tanks and then e ith e r h a u lin g  
the ju ice  away to an iso la ted dum p o r b y  discharge in to  the stream  d u rin g  h igh  flo w  a t a 
rate w hich w il l  n o t g re a tly  e ffect the  oxygen balance.

(3 ) Gross Solids.— The solids such as tr im m in g s , screenings and m a te ria l obta ined 
fro m  clean-up opera tions are u su a lly  re tu rn e d  to  the fie lds f o r  its  o rg a n ic  m atte r, 
dumped o r salvaged fo r  hog o r  ca ttle  feed.

(4 ) Processing Water with Organic Content.— W aste  w a te r f ro m  w ashing ope ra ­
tions, cleanup, sp illage, b lanch ing , etc., con ta ins o rg a n ic  m a tte r in  so lu tio n  and suspen­
sion. The characteristics o f these wastes v a ry  considerab ly. I n  genera l the 5-day B .O .D . 
ranges between 1,000 to  4,000 p .p .m .

The m anner o f dea ling  w ith  cannery wastes w i l l  depend on the volum e and character 
o f the waste, stream cond itions and fin a nc ia l considerations.

15.5
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Regardless o f  fu r th e r  tre a tm e n t, th o ro u g h  screen ing is essentia l. F o r ty  mesh screen 
is recom m ended f o r  a ll vegetables b u t tomatoes. T om ato  wastes re q u ire  a 20-mesh 
screen. The several typ e s  o f  screens ava ilab le  in c lude  ro ta t in g  screens w ith  w a te r 
sp rays, to  p re v e n t c lo g g in g , and  v ib ra t in g  screens. V ib ra t in g  screens p ro d u ce  a d rie r , 
m ore com pact and m ore easily  handled  m a te ria l. M echan ica l screen ing  as the  sole 
m ethod o f  tre a tm e n t can be used o n ly  w hen su ffic ien t s tream  d ilu tio n  is a va ila b le  to  absorb 
the load.

C hem ical tre a tm e n t o f  cannery  wastes a f te r  screen ing w i l l  e ffe c tive ly  reduce th e ir  
p o llu t io n a l s tren g th . A  c a re fu lly  opera ted  chem ical p la n t  w i l l  rem ove a good p o r t io n  o f 
the co llo id a l m a te r ia l as w e ll as the  suspended solids. R em ovals o f  67 p e r cent o f  the 
to ta l o rg a n ic  so lids and 78 p e r cent o f  the  B .O .D . w ere  ob ta ined . P re c ip ita t io n  is  ob­
ta in e d  b y  a d ju s tin g  the  p H  to  10 o r  11 w ith  lim e  fo llo w e d  b y  the  a d d itio n  o f  fe rro u s  
su lfa te  o r  a lum  in  the  fo llo w in g  p ro p o r t io n s :

W a s t e  L im e ,  L b .  O t h e r  C h e m i c a l ,  L b .

Pea 7 3 Ferrous sulfate
Beet 10 4 Ferrous sulfate
Corn 9 8 Ferrous sulfate
C arro t 5 1 Ferrous sulfate
Tom ato  4 1 A lu m

The fill-a n d -d ra w  m ethod, us in g  a b a tte ry  o f  th ree  tanks in  consecutive o rd e r, was fo u nd  
advantageous over con tinuous flo w  tre a tm e n t. The cost o f  a p la n t  f o r  a tw o -lin e  cannery 
is a p p ro x im a te ly  $3,000. O p e ra tin g  costs in c lu d in g  a ll fixed  charges a m o u n t to  one cent 

p e r case o f  24 N o. 2 cans o f  peas.
B io lo g ic a l f ilte rs  fo r  tre a tm e n t o f  ca nnery  wastes are p ra c t ic a lly  p re c lu d e d  because 

o f  the  la rg e  in i t ia l  investm en t, the  necessity f o r  c o n d itio n in g  f ilte rs  p r io r  to  the  canning 
season and the fa i lu re  o f  e x is tin g  filte rs , because o f  o ve rlo a d in g , to  show a n y  substan tia l 

'a d v a n ta g e . E x p e r im e n ta lly  i t  has been shown th a t h ig h  ra te  f ilte rs  w ith  re c irc u la tio n  
to  secure s ix  passes o f  w aste th ro u g h  the f i l te r  can reduce the  B .O .D . a p p ro x im a te ly  
70 p e r  cent. F in a l s e ttlin g  ta n ks  w i l l  increase th is  re d u c tio n  to  8 0 -8 5  p e r cent. Because 
o f ove rlo a d in g , h ig h -ra te  f ilte rs  d ischarge an acid  effluent. L im in g  does n o t com ple te ly 
overcom e th is  a c id ity  because the fo rm a tio n  o f  C 0 2 in  the  f i l te r  reacts  w ith  the  lim e  to 
fo rm  inso lub le  CaCO,. The use o f  soda-ash rem oves th is  d if f ic u lty .  I n  a series o f  tests 
on a m u n ic ip a l p la n t tre a t in g  99 p e r cent ca n n ery  waste, the  p la n t  e ffic iency, based on 
pounds o f  B .O .D . rem oved p e r cu. f t .  o f  rock , was increased fro m  30 p e r cent to  49.3 per 
cent a t a lo a d in g  ra te  o f  2.7 cu. f t .  o f  ro c k  p e r  p o u n d  o f  B .O .D . I n  a n o th e r test, the 
use o f  soda-ash made possib le  an increase in  f i l te r  lo a d in g  f ro m  6.4 cu. f t .  p e r  pound
B .O .D . to  4.6 cu. f t .  w ith  a s lig h t increase in  e ffic iency f ro m  78 to  79 p e r cent.

A n o th e r m ethod o f  tre a t in g  these wastes w h ich  has p ro ve d  e ffec tive  is  la g o o n in g  in  
sha llow  lagoons w ith  the a d d itio n  o f  sod ium  n itra te  to  m a in ta in  aerob ic  co n d itio n s  d u r ­
in g  the f irs t  p e rio d  o f  ra p id  decom position. The second stage o f  decom position  occurs 
s lo w ly  over a lo n g  p e rio d  o f  tim e. A b s o rp tio n  o f  a tm o sp h e ric  oxygen  and the  g ro w th  
o f  algae and h ig h e r fo rm s  o f  a q u a tic  l i fe  p e rm it  n e a r ly  odorless d e com position  o f  the 
re m a in in g  o rg a n ic  m a tte r. E x p e rim e n ts  in d ic a te  th a t  o n ly  enough sod ium  n it ra te  to 
s a tis fy  20 p e r cent o f  the in i t ia l  5 -day B .O .D . is re q u ire d  to  m a in ta in  s a tis fa c to ry  con­
d ition s . The cost o f chem ical added is 0.35 o f  one cent to  the  cost o f  a case o f  24 
N o. 2 cans.

The idea l so lu tio n  to  the trea tm e n t o f cannery  wastes lik e  th a t  o f  a ll o th e r wastes, 
w o u ld  be to  discharge i t  in to  the  m u n ic ip a l system  and tre a t i t  a long  w ith  the  domestic 
sewage. H o w e ve r v e ry  fe w  p la n ts  are b u il t  to  hand le  the  trem endous increase in  o r ­
ga n ic  load  fro m  a cannery  d u r in g  the  ca n n ing  season. M uch  m ore d a ta  are needed 
b e fo re  th is  goa l can be reached. F in a n c ia l a rrangem ents  between the  canner and m u­
n ic ip a lity  are also a d e te rm in in g  fa c to r  in  th is  scheme o f  tre a tm e n t.

E .  H u r w i t z
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CH EM ICAL T R E A T M E N T  OF L A U N D R Y  W A S T E S

B y F oster D ee Snell a nd M itchell F ain 
Industrial and Engineering Chemistry, 34, 970 (Aug., 1942)

L a b o ra to ry  tests to  determ ine the m ost effective use o f  chemicals to  tre a t wastes f ro m  
a la u n dry  averag ing  about 60,000 g .p .d . in d ica te d  th a t  the best resu lts  were obta ined w ith  
360 p.p.m. a lum  and 96 p .p .m . o f  s u lfu r ic  acid. A  s u b s ta n tia lly  clear effluent was obtained 
and the trea tm e n t resu lted  in  m ore th a n  90 p e r cent rem oval, based on oxygen consumed 
values. The resu lts  o f  some o f  these tests are g iven  in  the  tab le  be low :

S eries
N o .

A lu m  U s e d  
P . P . M .

S u l f u r i c  
A c id  6 6  B e . 

P . P . M .

P e r  C e n t  S lu d g e  U n d e r  
C le a r  U p p e r  L a y e r  A f t e r

P . P . M .

O x y g e n  C o n s u m e d

R e d u c t i o n

3  H r . 2 4  H r . P . P . M . P e r  C e n t

1 0 0 1590
360 96

OO00 4.0 83 1507 95

2 0 0 1110
360 0 5.2 4.8 75 1035 93
360 96 4.4 3.6 95 1015 92

On the basis o f  these resu lts  a p la n t was designed to  tre a t 75,000 ga llons p e r day. 
The waste w a te r f ro m  the heat rec la im e r was discharged in to  a sewer in  the b u ild in g . 
Chemicals in  the fo rm  o f  a m ix tu re  o f  a lu m in u m  su lfa te  and 5 p e r cent s u lfu r ic  acid was 
fed in to  th is  sewer. The dosage was ad justed  to  discharge 3 ga l. o f  m ixed  chemicals p e r 
1,000 gal. o f  waste. A f te r  the a d d itio n  o f  chemicals, the  waste flow ed in to  a baffled 
m ix ing  chamber and then in to  a s e ttlin g  ta n k  o f  3,000 gal. ca pac ity . The sludge, w hich 
amounts to about 3,750 ga l. f ro m  the 75,000 ga l. o f  waste, was pum ped  onto  d ry in g  beds.

The cost o f  tre a tm e n t b y  th is  m ethod, based on 60,000 g .p .d . was d is tr ib u te d  as 
fo llo w s :

180 lb. a lum inum  sulfate a t $1.35 per c w t...........................................$2.43
48 lb. su lfuric acid a t $1.80 per c w t   0.87

T ota l cost of chemicals..............................................................................$3.30

E .  H U R W I T Z

A SUG G ESTED M E T H O D  FO R  N E U T R A L IZ IN G  W A S T E  
P IC K L IN G  ACID E F F L U E N T S

B y F. Smith 
Chemistry and Industry, 61, 68-69 (Feb. 7, 1942)

Disposal o f waste acid is  a d iff ic u lt and expensive prob lem . M ost o f  these waste 
acid solutions are fe rro u s  su lfa te  in  d ilu te  s u lfu r ic  acid. The fe rro u s  su lfa te  in  so lu­
tion prevents the acid be ing used co n tinu o u s ly  in  the  p ic k lin g  bath.

One method o f tre a tin g  the waste is to  cool i t  and c ry s ta llize  o u t the  fe rro u s  su lfa te  
and re tu rn  the acid to  the p ic k lin g  vats. The m ost common m ethod, how ever, is  to  neu­
tra lize  the acid waste w ith  lim e  o r soda ash b u t m any loca l sewer a u th o ritie s  do no t 
perm it the fe rro u s  su lfa te  in  the waste, w h ich  en ta ils  ad d ing  su ffic ien t soda ash to  p re ­
cip ita te  the fe rro u s  su lfa te  as fe rro u s  carbonate.
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The a u th o r u n d e rto o k  la b o ra to ry  experim ents  to  see w he ther the  w aste  sludge fro m  
a lim e-soda w a te r  so fte n in g  p la n t m ig h t n o t be used f o r  rem o va l o f  the  fe rro u s  su lfa te  
f ro m  s o lu tio n  as w e ll as f o r  n e u tra liz a tio n  o f  the  acid.

R esu lts  o f  the  expe rim e nts  showed t h a t :

(а)  I f  n e u tra liz a tio n , o n ly , is  req u ire d  then  lim e-soda sludge w i l l  lessen th e  a m oun t 
o f  lim e, soda ash a n d /o r  caustic soda req u ire d .

( б ) I f  suspended so lids m ust be rem oved in  a d d itio n  to  n e u tra liz a tio n  th e n  a f i lte r  
p la n t  o r  an e va p o ra to r w o u ld  be a necessary a d d itio n  to  ( a ) .  I n  case o f  a  f i l te r  p la n t 
in s ta lla t io n  the  w eaker a lk a lin e  lim e-soda sludge is  an advantage  as i t  does n o t p re c ip i­

ta te  so re a d ily  the  basic fe rro u s  su lfa te , FesOsSCL.
(c )  I f  the  waste l iq u o r  m ust have the  fe rro u s  s u lfa te  rem oved in  a d d itio n  to  neu­

t ra liz a t io n  and suspended solids, then  the lim e-soda  sludge is  o f  no va lue  and soda ash is 

the best p re c ip ita n t.

The  a u th o r  adds a n o te  to  th e  e ffe c t th a t  s la ke d  lim e , w h ic h  is  a b y -p ro d u c t o f 
p la n ts  m a k in g  acetylene and ca lc ium  carb ide, m ig h t be an e ffec tive  t re a t in g  agent.

H . G l a d y s  S w o p e

C A L IF O R N IA  S E W A G E  W O R K S  J O U R N A L

Volume 1 4  (1942)

The Evaluation of Industrial Wastes in the East Bay.  B y  R o y  E . R a m s e i e r ,  pp. 
26-37. T h is  p a p e r describes the  m ethods used in  c o n d u c tin g  wastes in v e s tig a tio n s  fo r  
the E a s t B a y  C ities  Sewage D isp o sa l S u rve y . The reg io n  inc lu de s  an area a p p ro x i­
m a te ly  20 m iles in  le n g th  and ro u g h ly  4 %  m iles average w id th . In c lu d e d  are  the  cities 
o f  A lam eda, A lb a n y , B e rk le y , E m e ry v ille , O ak land , P ie d m o n t and R ich m on d . In d u s ­
t r ia l  wastes m ake u p  o n e -th ird  to  o n e -h a lf the  sewage load.

I t  was n o t possib le  to  d ire c t ly  measure and sam ple the  flo w  as a g re a t m a n y  o f  the 
sewers are p e rio d ic a lly  flooded b y  t id e  w a te r. The m ethod  used in  e v a lu a tin g  the  sewage 
was th a t o f  in te g ra tio n , o r  synthesis.

I n  eleven w id e ly  separated sewers m easuring  flum es w ere in s ta lle d  and week long  
s a m p lin g  schedules were m a in ta in e d . F ro m  these the  fo l lo w in g  va lues f o r  domestic 
sewage w ere fo u n d .

Sewage flo w  p e r ca p ita — 43.9 ga l. p e r  day.
5 -day B .O .D . p e r  ca p ita — 0.104 lb . p e r  day.
Suspended solids p e r  ca p ita — 0.107 lb . p e r  day.
Grease p e r ca p ita — 0.109 lb . p e r day.

I n  co n d uc tin g  the  su rve y  o f  the  in d u s tr ie s  the  fo l lo w in g  in fo rm a t io n  was obtained 
f o r  each in d u s try  eva lu a te d ; the  a m o u n t o f  ra w  p ro d u c t used, the  a m o u n t o f  p la n t  o u t­
p u t, the  q u a n tity  o f  w a te r used b y  the  p la n t, and the  a m o u n t o f  w aste p ro d u ce d  b y  a 
g iven  nu m b e r o f  u n its  o f  a c t iv ity .

C annery  wastes are an im p o r ta n t p a r t  o f  the in d u s tr ia l wastes o f  the  reg io n . D u r ­
in g  the  peak o f  the  cann ing  season these wastes increase th e  B .O .D . and  suspended solids 
load  b y  50 p e r cent over the  load  f ro m  dom estic and non-seasonal in d u s tr ia l sewage.

The p a p e r inc ludes a tab le  show ing  the a m oun t o f  w a te r, 5 -d a y  B .O .D ., suspended 
solids, and grease p e r u n it  o f  p la n t  a c t iv ity  f o r  va rio u s  in d u s trie s .

Sewage Disposal Practice at Military Establishments in California.  B y  E . A . 
R e i n k e  a n d  J . W . P r a t t , p p . 38 -45 . D ue to  defense a c tiv it ie s  m a n y  sewage d isposal 
p rob lem s have a risen  in  C a lifo rn ia . The B u re a u  o f  S a n ita ry  E n g in e e rin g  has in v e s ti­
gated d isposal p rob lem s f o r  48 go ve rn m e n t cam ps, 10 p r iv a te ly  ow ned a ir  schools, 8 
housing  p ro je c ts , and 36 “ sa te lite  c ities.”

V a r io u s  bases o f  design f o r  sewage tre a tm e n t p la n ts  have been set u p  w h ich  are 
s im ila r  and in  genera l p ro v id e  f o r  separate sludge d igestion , o x id iz in g  f ilte rs  w ith  ra th e r
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heavy loadings, and ch lo rin a tio n . The fu n d a m e n ta l da ta  assumed fo r  design purposes 
are as fo llo w s :

Sewage flo w — 70 ga l. p e r ca p ita  p e r day.
Peak flo w — 210 ga l. p e r ca p ita  p e r day.
5 -day B .O .D .— 0.17 lb . p e r ca p ita  p e r day.
Suspended solids— 0.27 lb . p e r ca p ita  p e r day.
Grease— 0.088 lb . p e r  ca p ita  p e r  day.

To date the B ureau  o f  S a n ita ry  E n g in e e rin g  has conducted tests a t camps on one 
standard t r ic k l in g  f ilte r, one single-stage b io -filte r, one tw o-stage b io -filte r, and one 
standard f i lte r  operated w ith  re c irc u la tio n . One tw o-stage b io - f ilte r  f o r  a c ity  was also 
tested. Results are sum m arized in  the  fo llo w in g  table.

Design Max. Min. Avg.

Sewage Flow, G .P .C .D .................................... 70 129 56 67
B.O.D., Lb./C ap./D ay R a w ........................... 0.17 0.157 0.070 0.122
B.O.D., Lb./C ap./D ay F in a l.......................... 0.008-0.07 0.027 0.008 0.016
Susp. Solids, Lb ./C ap./D ay R a w .................. 0.27 0.143 0.060 0.100
Susp. Solids, Lb ./C ap./D ay F in a l................. 0.014-0.027 0.027 0.008 0.017
Chlorine Demand (Effi.) L b ./M .G ............... 290* 357 27 148

* Capacity provided a t 2 lb. per 100 men per day.

The p o p u la tio n  served b y  these p la n ts  va rie d  fro m  1,500 to  26,000, and the flo w  fro m  
0.095 to 1.5 m.g.d.

D e s i g n  o p  T r e a t m e n t  U n i t s

M anua lly  cleaned b a r screens w ith  1 in . clear openings have been p ro v id e d  a t m ost 
o f the p lants. Several com m inuto rs have been in s ta lle d  a t n a vy  cam ps; none a t a rm y 
camps.

Design p ractice  in  b io - f i lt ra t io n  p la n ts  has n o t been u n ifo rm . P r im a ry  c la rifie rs  
have been designed to  g ive  1.2 to  2.7 hours s e ttlin g  based on ra w  sewage p lus  re c irc u la ­
tion, w ith  detention  based on ra w  sewage flo w  fro m  3.1 to  8.1 hours. Scum rem ova l is 

.generally provided.
Secondary c la rifie rs  are u s u a lly  the  same size as the  p r im a ry  u n its  and d if fe r  in  the 

omission o f scum rem oval and sludge co lle c tin g  mechanisms. U s u a lly  l iq u o r  is pum ped 
from  the bottom  o f  the  fin a l c la r if ie r  to  the  p r im a ry  u n it.  A l l  sludge comes to  the d i­
gesters th rough  the p r im a ry  tanks.

P rim a ry  b io -filte rs  have been designed on a basis o f  1.74 to  3.3 lb . p e r day ra w
B.O.D. per cubic y a rd  i f  used as sing le  stage, com plete tre a tm e n t; i f  fo llo w e d  b y  a sec­
ondary filte r they are loaded fro m  1.17 to  4.9 lb . p e r day. The secondary u n it  is u su a lly  
a dup lica tion  o f the p r im a ry  f ilte r. A reas used p e rm it a ra te  o f  a p p lic a tio n  o f  10 to  
75 m.g.a.d. to each f ilte r, in c lu d in g  re c irc u la tio n . D epths v a ry  f ro m  3 to  6 fee t, the  3 
f t .  depth being the m ost common. The tendency has been to  use coarse rock, 2 %  to  
3%  in. on single-stage filte rs  and IV 2 to  2 %  in . on secondary filte rs . R o ta ry  d is tr ib u to rs  
have been used on a ll filte rs .

G enerally the p ractice  has been to  re c ircu la te  c la r if ie r  effluent to  the f i l te r  w ith  the 
excess flow fro m  the p r im a ry  stage g o in g  to  the secondary re c irc u la tio n  p u m p , and the 
excess fro m  the second stage g o in g  o ff as p la n t effluent. Rates v a ry  2.5 to  8 tim es the 
raw  sewage flow.

Heated sludge digesters have been designed fo r  2.5 cu. f t .  p e r cap ita . B o th  single- 
stage and two-stage digesters have been used.

D ra ined sludge d ry in g  beds have g e n e ra lly  been designed to  p ro v id e  one square 
foo t per capita, w h ile  u n d ra in e d  beds are u s u a lly  designed on the  basis o f  3 sq. f t .  pe r 
capita.
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The Evaluation of Sewage Treatment.  B y  W . J .  O ’C o n n e l l ,  Sk., p p . 46 -5 7 . T h is  
p a p e r is a discussion o f  te rm s and values in  p resen t day usage f o r  exp ress ing  p la n t  p e r­
fo rm a n ce . I t  is  p o in te d  o u t th a t  the re  are  m an y  fa c to rs ;  such as seasonal changes, 
u rb a n  hab its , in d u s tr ia l developm ents, co lle c tio n  system ch a ra c te ris tics , design, ca p a c ity , 
and  f le x ib i l i ty  w h ich  m ake p e rfo rm a n c e  com parisons d iff ic u lt.  P e rfo rm a n c e  v a ria tio n s , 
to  be u n d e rs to o d , m u s t be based on q u a n t i ty  and c h a ra c te r o f  in p u t  lo a d in g s  m  re ­
la t io n  to  “ f lo w in g  th ro u g h  p e rio d s ,”  the  n a tu re  o f  lo a d in g  v a r ia t io n  and  the  the ore tica l 
m ax im u m  rem ova ls  f o r  v a rio u s  typ e s  o f  in p u t  lo a d in g  a t ca lcu la ted  d e te n tio n  o f  flows.

I t  is  suggested th a t  m ore  g e n era l use o f  “  e q u iv a le n t p o p u la t io n  ”  fig u re s  be made. 
D iffe rences in  p rob lem s can be in d ica te d  b y  a series o f  “  p o p u la tio n  e q u iva le n t ”  expres­
sions. These m ig h t in c lu de  flo w , suspended so lids ( ra w  and  f in a l) ,  B .O .D . ( ra w  and 
f in a l) ,  and flo w  (average 6 hou rs  m ax im u m , 6 h o u rs  m in im u m  flo w , and 1 2  hou rs  m edian 

flo w ).
In c lu d e d  in  the p a p e r are  a num ber o f  g ra p h s  i l lu s t ra t in g  v a ria tio n s  in  flo w  and 

p la n t lo a d in g .

Better Methods for  the Determination of Grease. B y  H a r v e y  F . L u d w i g ,  p p .  5 8 - 
GO. T h is  p a p e r discusses the  S ta n d a rd  M ethods p ro ce d u re  f o r  the d e te rm in a tio n  o f 
grease in  sewage and in d u s tr ia l wastes and describes th ree  new  m ethods p roposed. These 
are, d ire c t w e t e x tra c tio n  m ethod, the  f i l t ra t io n  m ethod w ith  p re lim in a ry  b o ilin g  and 
fre e z in g , and the f i l t ra t io n  m ethod w ith  p re lim in a ry  chem ical flo c c u la tio n . The d isad­
vantages o f  the  p resen t S ta n d a rd  M ethods p rocedure  are discussed. The conclus ion is 
th a t the  f i l t ra t io n  m ethod w ith  p re lim in a ry  b o ilin g  and fre e z in g  g ives the  m ost re liab le  

resu lts.

Design of Sewage Disposal Plant from the Standpoint o f  Defense Ratings and Ma­
terials. B y  F . C . R o b e r t s ,  J r . ,  p p . 61-66. T h is  p a p e r discusses the  p rob lem s encoun­
te red  a t p resen t in  des ig n in g  and b u ild in g  a p la n t, p a r t ic u la r ly  as reg a rd s  m ateria ls  
ava ilab le  and the  d if f ic u lty  o f  o b ta in in g  them . D esp ite  h ig h e r p rice s  f o r  m a te ria ls  and 
la b o r the  o p in io n  is expressed th a t a p la n t  b u ilt  to d a y  w i l l  increase in  va lue  in  five  years.

W ith  p resen t u n c e rta in ty  as to  m a te ria ls  the  d if f ic u lty  o f  e s tim a tin g  the  cost o f  a 
p la n t is  p o in te d  ou t. The cost o f  a p la n t  f o r  com m unities in  defense areas is  n o t o f 
g re a t concern as m any o f  these are financed in  la rg e  p a r t  b y  a fe d e ra l g ra n t.

The design f o r  a defense p ro je c t  va ries  f ro m  th a t  f o r  m u n ic ip a l systems in  th a t tim e 
is o f  u tm o s t im p o rta n ce  and th a t a la rg e  nu m b e r o f  persons m u s t be sa tis fied  w ith  the 
design.

A rm y  s tandards fo r  design are discussed b rie fly . The s tandards suggest a de ten tion  
p e rio d  o f  3.0 hours ahead o f  t r ic k l in g  f ilte rs  and 1 %  ho u rs  ahead o f  a c tiva te d  sludge. A  
s lid in g  scale f o r  peak flow s is p ro v id e d , w ith  a ra t io  o f  peak to  average o f  5 : 1  f o r  1,000 
p o p u la tio n  and 2 .2 8 :1  f o r  50,000 p o p u la tio n .

T. L . H e r r i c k

S C U M  R E M O V A L  F R O M  S E D IM E N T A T IO N  T A N K S

By E. S. Hamlin 
The Surveyor, 101, 321-322 (Sept. 18, 1942)

The a u th o r has ta ke n  notes fro m  the an n ua l o p e ra tin g  re p o r t o f  the Johannesburg, 
S outh  A fr ic a ,  sewage tre a tm e n t w orks.

Johannesburg  sewage con ta ins m uch fa t ,  grease, o il and  “ u n s p e n t”  soap which 
fo rm e d  u n s ig h tly  scums on the s e ttlin g  ta n ks  and in te r fe re d  w ith  p u r if ic a t io n  processes.

Three m ethods o f  scum rem ova l were developed, each m ethod  be ing  an im p ro ve m e n t 
over the  p re v io u s  m ethod. The f irs t  m ethod was a fixe d  tro u g h  loca ted  in s id e  the  scum 
boa rd  o f  the  se d im en ta tion  ta n k  and d ra in in g  in to  a s ludge w ith d ra w a l lin e . F lo a t in g  
solids w ere hosed to w a rd  the  tro u g h  and w hen co llected w ere  l i f te d  in to  i t .  I n  th e  second 
m ethod a 6 -inch  d ia m e te r p ip e  was la id  ra d ia l ly  f ro m  a c e n tra l s t i l l in g  w e ll to  a p e rip h e ra l 
co lle c tin g  channel. A  90-degree sector was c u t f ro m  the p ip e  and  the  p ip e  a rra n g e d  fo r
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ro ta tio n  to  p e rm it the scum and grease to  e n te r the  c u t-o u t section. A  gate va lve  was 
insta lled in  the p ip e  to  p ro v id e  f o r  d ischarge o f  scum fro m  the p ipe .

Because hosing grease f ro m  the ta n ks  had to  be done fre q u e n tly  and th is  o p e ra tio n  
required considerable tim e, a th ird  m ethod was developed. A  i y 2-inch  a ir  s u p p ly  m ain  
was la id  a round the p e rip h e ry  o f  the ta n k . F ro m  th is  m ain  s ix  % -in c h  la te ra ls  were 
la id  ra d ia lly  to  the center o f  the ta n k  be ing spaced e q u id is ta n tly , w ith  the f irs t  p ip e  im ­
mediately behind the scum w ith d ra w a l p ip e  m entioned in  the second m ethod. The % - 
inch p ipe  are d r ille d  w ith  % -in c h  holes spaced a t 6- inch  centers and a ll holes ly in g  in  a 
plane p a ra lle l to  the w a te r surface  and ju s t  below the w a te r surface. In  the grease re ­
moval opera tion  a ir  is le t in to  the % -in c h  p ip e  im m e d ia te ly  beh ind the scum p ipe . The 
a ir  drives grease and scum around  the ta n k  and pa s t the second % -in e h  la te ra l. The a ir  
in  the firs t la te ra l is  then shu t o ff and the o p e ra tio n  repeated u n t i l  scum is f in a lly  b low n 
in to the scum p ipe.

A ir  used is a t 10 pounds p e r square inch  pressure.
K. V. H ill

S Y N O P S IS  O F  T H E  P R A C T IC A L  D IF F IC U L T IE S  O F  R IV E R  
P O L L U T IO N  P R E V E N T IO N

By A. S e a t o n  

The Surveyor, 101, 363-364 (October 23, 1042)

The a u tho r cites the d ifficu ltie s  in  sewage tre a tm e n t and stream  p o llu tio n  p reve n tio n  
in  a sm all densely p o p u la te d  c o u n try  la c k in g  la rg e  riv e rs  to  p ro v id e  adequate d ilu tio n  fo r  
n a tu ra l o r sem i-na tu ra l m ethods o f  sewage p u rif ic a tio n . H e  re fe rs  especia lly  to  the in ­
d u s tria l m idlands where the volum es o f  sewage are la rg e  and where the stream s are ve ry  
small and th e ir  sources are near. H e re  he suggests th a t a v e ry  h ig h  grade effluent is 
necessary to  p ro te c t the stream  and p o in ts  o u t th a t unless w o rks  are so designed as to  
produce a h igh grade effluent, a sm all increase in  sewage q u a n tity  m ay cause bad stream  
po llu tion .

The R oyal Com mission has suggested a m in im u m  s tandard  fo r  sewage effluent in  
those areas where the stream  d ilu tes  the effluent a t least e ig h t tim es and has also suggseted 
that boards should be set u p  to  decide loca l s tandards to  be a tta ined . The a u th o r regre ts  
the suggestions were n o t adopted.

The au tho r acknowledges the econom ic p rob lem  attached to  sewage trea tm e n t and 
cites several enabling  A c ts  designed to  accelerate and induce loca l in te re s t in  fin a nc in g  
the construction o f  sewage w orks. A m o n g  these the P u b lic  W o rk s  F a c ilit ie s  A c t, 1930, 
provided a sim ple and expeditious  procedure  f o r  loca l a u th o ritie s  to  co n s tru c t w orks  u t i l iz ­
ing  unemployed labo r. T h is  A c t  rem ained in  fo rc e  f o r  about tw o  and one h a lf  years.

Local G overnm ent A cts , 1929 and 1933, enabled C o u n ty  councils  to  co n trib u te  to  the 
expenses o f local a u tho ritie s  u n d e rta k in g  w a te r s u p p ly  and sewage d isposal p ro je c ts . 
M any au thorities have taken  advantage o f  these A c ts  and are rece iv in g  an n ua l c o n trib u ­
tions. The p rovis ions o f  the A c ts  in  th is  respect are now  superseded in  p ra c tice  b y  Sec­
tion 307 o f the P u b lic  H e a lth  A c t, 1936.

Storm  w a te r is c ited  b y  the  a u th o r as o fte n  c o n tr ib u tin g  serious p o llu t io n  to  streams 
containing as i t  does w ashings f ro m  streets, h ighw ays, ya rds, and roo fs . S to rm  wash­
ings contain heavy concentra tions o f  o rg a n ic  m a tte r in  suspension and d ilu tio n  and 
much heavy in e rt m a te ria l. The fo rm e r  p u tre fy  and cause offensive co n d itions  and the 
la tte r may cause s ilt in g  and o bstruc tions to  flow . The a u th o r w o u ld  lik e  to  see th is  storm  
water treated. H e  w ou ld  also p ro v id e  f o r  tre a tm e n t o f  s ix  tim es the  d ry  w eather flow  
o f sewage.

The au thor discusses b r ie f ly  and in  v e ry  genera l te rm s trad e  wastes, p a r t ic u la r ly  
p ick lin g  wastes, ta r  and o il, wastes fro m  co llie ries  and qu a rrie s  and m ilk  wastes and 
points to the need fo r  the  d iligence  and coopera tion  o f  a ll concerned to  p re ve n t serious 
stream p o llu tio n  where these wastes are invo lved .

K. Y. H ill
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A m erican  C ity. V o lu m e 57.
June, 1942 (No. 6).

“ In d ia n a  S tud ies F a c ilit ie s  fo r  S u rb u rb a n  Sewerage,”  by B . A . Poole and Joseph 

L . Q u in n , J r . ,  p p . 52-53 .
August,  1942 (No. 8).

“ H o w  Sewers are M a in ta in e d  in  Boston , M assachusetts,”  by  R o b e rt P. Shea, pp . 

45-46 .
October, 1942 (No. 10).

“ Sewerage D eve lopm en t in  C leve land ,”  by  W . L . H avens, p p . 42-44 .
“  A b o u t G r it  C ham bers,”  b y  H e n ry  W . T a y lo r , p. 50.
“  P ro fits  f ro m  S ludge,”  p p . 55-56 .

November, 1942 (No. 11).
“ Sewage T re a tm e n t P la n t M ade A ttra c t iv e  and F u n c tio n a l,”  by  J . E . M o th e ra l, 

p p . 51-52.
“  A b o u t P re -A e ra tio n ,”  b y  H e n ry  W . T a y lo r , p . 67.

December, 1942 (No. 12).
“ G u a rd in g  a C ity ’s H e a lth  w ith  Sewage T re a tm e n t,”  by  D . H .  H u rs t,  p p . 38-39. 
“  D u ra tio n  Sewage T re a tm e n t,”  p p . 69-70.

E n gin eerin g  N ew s-R ecord . V olu m e 128.
June 4, 1942 (No. 23).

“ U n iq u e  Sewage P la n t f o r  W a r  Office B u ild in g ,”  p . 925.
“  C on tinuous C e n trifu g e  f o r  S ludge D e w a te rin g ,”  p . 932.

E n gin eerin g  N ew s-R ecord . V o lu m e 129.
July  16 ,1942 (No. 3).

“ E m ergency T re a tm e n t o f  A rm y  C am p Sewage,”  b y  F ra n k  B achm ann, p . 107. 

July  30, 1942 (No. 5).
“ A rm y  B io -F i l te r  Sewage P la n t P ro v id e s  U n u su a l F le x ib i l i ty , ”  p p . 173-175. 

August 27, 1942 (No. 9).
“ N eglected Ite m s  in  S to rm  Sewer D esign ,”  b y  Jo h n  W ils o n , p p . 74— 75.

October 8, 1942 (No. 15).
“ Sewage D isposa l D esign fo r  W a rtim e  In d u s tr ia l P la n ts ,”  b y  M . H . K legerm an , 

pp. 492-495.
“  T re a tin g  P ick le  L iq u o rs  f o r  R em oval o f T o x ic  M e ta ls ,”  by  George E . B arnes and 

M ath e w  M . B ra idech , p p . 496-499.
“  R e la tio n  Betw een A verage  and E x tre m e  Sewage F lo w  R ates,”  b y  C. F ra n k  J o h n ­

son, p p . 500-501.
“  S om eth ing  N ew  in  S e tt lin g  T a n k  D esign,”  b y  H e rb e r t  M oore , p p . 502-504.

P ub lic W ork s. V o lu m e 73.
June, 1942 (No. 6).

“ T e rre  H a u te  C onstruc ts  Sewer by T u n n e lin g  to  A v o id  Inconven ience  to  the P u b ­
lic ,”  by  R o b e rt E . G ibbons, p p . 15-16.

“  The Sewerage D igest,”  p p . 69-71.
July, 1942 (No. 7).

“ A  S tu d y  o f  L a u n d ry  W aste  T re a tm e n t,”  by  Joseph A . M c C a rth y , p p . 13-15 . 
“ R e lin in g  o f  A n  O ld  B r ic k  Sew er,”  b y  Jo h n  H . B a r th , p p . 21-22 .
“  The Sewerage D ig e s t,”  p p . 44— 47.

August,  1942 (No. 8).
“ D e s tru c tio n  o f  H o u se fly  L a rv a e  and P upae  in  Sewage S ludge Beds,”  b y  H e rb e r t 

Spencer, J u liu s  C. H edden and L e o n a rd  B . D w o rs k y , p p . 17-18 .
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“  A  S tu d y  o f In f i l t r a t io n , ”  by  D ew ey W e lch , p. ID.
“  The Sewerage D igest,”  p p . 36-38.

September, 1942 (No. 9).
“ E ffe c t o f Yeast on the S ta b iliz a tio n  o f Sewage and Sludge D ig e s tion ,”  by  H .

H euke lek ian , p p . 17-18.
“ O p e ra tio n  and M ain tenance  o f  the T if to n ,  G eorgia, Sewage P la n t,”  b y  D. H .

H u rs t, p p . 27-28.
“  New London , O hio, Sewer System ,”  p. 28.
“  H o w  F e rn a n d in a  P revents Sewer S e ttlem en t,”  by R. B. Meserve, p. 40.
“  The Sewerage D igest,”  p p . 48-52.

October, 1942 (No. 10).
“  The O p era tion  o f Sewage T re a tm en t P la n ts ,”  p p . 12-13, 25-68.
“  O p e ra tin g  Sewage T re a tm e n t P la n ts  in  W estchester C oun ty , N . Y .,”  pp . 21-22. 
“  O p e ra tin g  R esults o f the L ib e rty , N . Y ., B io f i lte r  P la n t fo r  the Sum m er o f 

1942,”  p p . 23-24.
“  The Sewerage D igest,”  p p . 77-78.

November, 1942 (No. 11).
“ Elfec-t o f  L im e  in  C oagu la tion  o f  Sewage,”  by  W ille m  R u d o lfs , p p . 15-17.
“  The Sewerage D igest,”  p p . 40-41.

December, 1942 (No. 12).
“ Sewage T re a tm en t P la n t f o r  a H om e fo r  M e n ta l D efectives,”  by B. V . H ow e, 

pp. 22-23.
“  The Sewerage D igest,”  p p . 46-48.

Sew age W orks E n gin eerin g . V olu m e 13.
June, 1942 (No. 6).

“ Sewage T rea tm en t fo r  the N ew  W a r  D e p a rtm e n t Office B u ild in g ,”  by C. R. 
Velzy, p p . 286-288.

“  D e tro it D ra fts  S ep tic  T a n k  Code fo r  Remote A reas,”  by  L . G lenn Shields, pp . 
289-291.

“  Shepherd’s H i l ls  Get Sewers and F lo c c u la tio n ,”  by V . M . R oberts , pp . 292-294. 
“  Sewage T re a tm e n t P la n ts  in  U. S. A .,”  p p . 295-299.
“ W a r T im e Problem s in  Sewage T re a tm e n t,”  p p . 305-306.
“  In d u s try  W astes K i l ls  S ludge D ig e s tion ,”  by  I .  0 .  Lacy, p. 306.
“  Sewage W o rk s  O p e ra tio n  P rob lem s,”  p p . 307-309.
“  U nusual M u n ic ip a l Damage S u its ,”  by  Leo T. P a rke r, p. 310.

July, 1942 (No. 7).
“ Sewer M ain tenance a t L i t t le  R ock,”  by T. W . C lapham , p p . 340-342.
“  I ro n  Sponge as an A id  to Sewage Gas E n g in e  O p e ra tio n ,”  by R. W . S ta ffo rd , 

pp. 343-344.
“ W isconsin  P lans Sewage W o rk s  P ro te c tio n ,”  by R. W . F ra z ie r, p p . 345-347. 
“ W a r T im e Problem s in  Sewage T re a tm e n t,”  p p . 351-352.
“  Sewage T re a tm e n t P la n ts  in  U. S. A .,”  p p . 353-356.
“  Law  o f O verflow ,”  by Leo T. P a rk e r, p. 357.

August, 1942 (No. 8).
“ Econom y in  Design and O p e ra tio n  Stressed a t G reenfie ld ,”  by E. Sherm an Chase 

and F ra n k  L . F lo o d , p p . 386-390.
“  B io filtra tio n  S tudies a t N ew  Y o rk  U n iv e rs ity ,”  by George P. H a nna , J r .,  A lb e r t 

P h im is te r and K o l f  E liassen, p p . 391-394.
“  D ilu tio n  by C anal W a te r P e rm its  P r im a ry  T re a tm e n t at L o e k p o rt,”  by W . R.

D ru ry , p p . 395-398.
“ W a r T im e P roblem s in  Sewage T re a tm e n t,”  p . 401.
“  Technicalities o f Sewer Assessments,”  by  Leo T . P a rk e r, p. 402.
“  Sewage T rea tm en t P la n ts  in  U. S. A .,”  p p . 403-406.

September, 1942 (No. 9).
“  Sludge C o n d itio n in g  and D e w a te rin g  at Chicago Southw est,”  by R ov C. H age- 

rnan, pp. 442-445.
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“  B e a tin g  S ludge D isposa l Costs by  D iv e rs ific a tio n ,”  by  A lb e r t  B . K o z u ia , p p . 

446-448.
“  A c tiv a te d  S ludge P la n t fo r  T o w n  o f  7,500 P o p u la tio n ,”  b y  H .  I .  R oberts , p p . 

448-450.
“  Sewage T re a tm e n t P la n ts  in  U . S. A .,”  p p . 451-454.
“  N ew  L a w  o f  N uisances,”  b y  Leo T . P a rk e r, p p . 455-457.

October, 1942 (No. 10).
“ W a rt im e  O p e ra tio n  P rob lem s a t C leve land ’s S o u th e rly  P la n t,”  b y  G. E . F low ers , 

p p .  4 9 3 - 4 9 6 .
“  W a r  D am age to  Sewerage System s,”  by  E a r l  D e v e n d o rf and A . F . D a p p e rt, 

p p . 497-502.
“  P la n n in g  Sewage W o rk s  f o r  P o s t-W a r C o n s tru c tio n ,”  b y  Seth G. Hess, pp . 

503-506.
“  Sewage T re a tm e n t P la n ts  in  U . S. A .,”  p p . 507—508.
“  C onserva tion  o f  W a r  M a te ria ls  in  Sewerage D es ign ,”  by  C. R. V e lzy , p p . 509—511. 
“ W a rtim e  P rob lem s in  Sewage T re a tm e n t,”  p p . 515-518.

November, 1942 (No. 11).
“ A e ro -f ilte r  R esu lts— P re d ic tio n s  and P e rfo rm a n ces ,”  b y  J . A . M o n tg o m e ry , pp . 

553-562.
“  H e a lth  and the  C ycle o f  W a te r,”  p p . 563-565.
“  Sewage T re a tm e n t P la n ts  in  U . S. A .,”  p p . 566-567.
“  W a r  T im e P rob lem s in  Sewage T re a tm e n t,”  p p . 568-569.
“  P e c u lia rit ie s  o f  L a w  on P o llu t io n ,”  b y  Leo T . P a rk e r, p p . 570-572.

December, 1942 (No. 12).
“ A  Peacetim e T re a tm e n t P la n t f o r  W a r  P ro d u c tio n  In d u s tr ie s ,”  b y  E lm e r  M esner 

and N . L . N ussbaum er, p p . 600-604.
“  Sewage T re a tm e n t P la n ts  in  U . S. A .,”  p p . 615-616.
“  A v o id  W in te r  L ia b il i ty , ”  b y  Leo T . P a rk e r, p. 617.

W ater W ork s and Sew erage. V o lu m e 89.
June, 1942 (No. 6).

“ O p e ra tio n  o f  the  G a ry  Sewage T re a tm e n t P la n t in  1941,”  b y  L . R . H o w so n  and 
W . W . M athew s, p p . 229-237.

“  Gate V a lve s ,”  b y  R oger W . E s ty , p p . 238-240.
“ W a te r  and Sewage P a ten ts ,”  p . 243.
“  Sewage T re a tm e n t a t A p p le to n ,”  b y  C. O. Baetz, p p . 273-274.
“  C o n tro l o f  O dorous and D e s tru c tive  Gases in  Sewers and T re a tm e n t P la n ts ,”  by

C. C. H o m m o n , p p . 277-280.

R e f e r e n c e  a n d  D a t a  S e c t i o n

“  Sewer Service and M ain tenance,”  b y  E d w a rd  P . D echer, p p . 172-174.
“  Sewer F lu s h in g ,”  b y  J o h n  D . W a tso n , p p . 176-177.
“  T ra n s ite  P ip e  in  D if f ic u lt  Sew er Jo b ,”  by  H o race  J .  Cook, p p . 178-179.
“  Nozzle R eplacem ent on T r ic k l in g  F ilte rs ,”  b y  R o y  S. L a n p h e a r, p . 179.
“ P ro p e r Sew er J o in t in g ,”  b y  W m . A . G off, p p . 180-181.
“  A n  Im p ro v e d  M ethod  o f  V e lo c ity  C o n tro l in  G r i t  C ham bers,”  b y  R a lp h  J.

Bushee, p p . 184-186.
“ D ry  C lean ing  A i r  D iffu s e r P la tes,”  by  A . M . R aw n, p . 186.
“  Sewage and S ludge P u m p in g ,”  b y  H e n ry  R yo n , p p . 187-190.
“  M e te r in g  M od e rn  Sewage W o rk s ,”  b y  R o b e rt T . R egester, p p . 194-195.
“  C o p p e r S u lfa te  as an A id  to  Sewer M a in tenance  and  Sewage T re a tm e n t,”  by 

Jo h n  W . H o o d , p p . 197-198.
“  Sewage T re a tm e n t P la n t O p e ra tio n ,”  b y  A . P . B a n ta , p p . 199-202.
“  C o n tro l o f  A c tiv a te d  S ludge B u lk in g ,”  b y  E . E . S m ith , p . 202.
“  A c tiv a te d  S ludge B u lk in g ,”  b y  H .  H e u ke le k ia n , p p . 203-205.
“  O p e ra tin g  F un d a m en ta ls  o f  the  A c tiv a te d  S ludge  Process,”  b y  T . R . H a se ltine , 

p p . 206-209.
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« P u rg in g  A i r  D iffu s e r P la tes w ith  C h lo rin e ,”  by  W . M . F ra n k lin ,  p. 210.
“  C h lo rine  Dosage C o n tro l in  Sewage T re a tm e n t,”  by  G. E . Sym ons, J . W . Johnson, 

and R . W . S im pson, p p . 211-214.
“ E lim in a tio n  o f  Gas H a za rd s  a t Sewage P la n ts ,”  p p . 217-226.
“  O p e ra tin g  E ng ines on Sewage S ludge Gas,”  by  Thom as B ro w n  and George P res­

ton , p p . 228-231.
“  S ludge P u m p in g ,”  b y  S. E . K a p p e , p p . 233-235.
“ A  R a p id  M ethod  f o r  D e te rm in in g  S ludge Solids,”  by G. E . Sym ons and Stephen 

R. K in ,  p p . 236-238.
“  D e te rm in a tio n  o f  H y d ro g e n  Sulfide  by  S im p le  M ethod ,”  by George M a rt in ,  p. 238. 
“  R educing Cost o f  S ludge R em ova l,”  by W a lte r  A . S p e rry , p p . 240-241.
“  A  V acuum  F il te r  D ressing  R ig ,”  by  W . D . Sheets, p . 242.
“  F e r r ic  C h lo rid e ,”  b y  L . L . H edgepe th  and J . M . P o tte r , p p . 245-246.
“ S ludge In c in e ra tio n ,”  by  E . T . K il la m , p p . 247-248.
“  Sewage and E fflu e n t Analyses,”  b y  R ic h a rd  P om eroy, p p . 250-252.
“  F e r t i l iz e r  and F e r t i l i t y , ”  b y  W ille m  R u d o lfs , p p . 254-256.

July, 1942 (No. 7).
“ S ludge D igestion  T em p e ra tu re  C o n tro l w ith  L iv e  Steam ,”  by  A . M . R aw n, pp . 

310-313.
“  C lean ing E n cru s ted  P ip e  L in e s  and V acuum  F ilte rs ,”  b y  K .  L . M ic k , p. 314. 

August, 1942 (No. 8).
“ Gas E n g in e  P e rfo rm ance  a t A u ro ra ,”  b y  W a lte r  A .  S p e rry , p p . 323-329.
“ The Role o f  Chemicals in  In d u s tr ia l W aste  T re a tm e n t,”  b y  E . F . E ld r id g e , pp. 

341-346.
“ Advantages o f  C a re fu l P ro g ra m m in g  o f  S ludge T ra n s fe r,”  b y  A lb e r t  B. Kozm a, 

pp . 363-365.
September, 1942 (No. 9).

“ W a te r  S u p p ly  and Sewerage U n d e r S ing le  M anagem ent,”  by  H a ro ld  L . B rig h a m , 
p. 373.

“  M a in ta in in g  Open D iffu s e r P la tes w ith  C h lo rin e ,”  by R. B . Jackson, p p . 380-382. 
“  Tw o-S tage A e ra tio n ,”  by  C. A . S co tt, p . 407.

October, 1942 (No. 10).
“ Sludge D igestion ,”  by  W a lte r  E . G erdel, p p . 409— 415.
“  The Present S ta tus o f  B io f i lt ra t io n ,”  by A . J . F ischer, p p . 416-425.
“  Teaching P la n t O p e ra tio n  to  S a n ita ry  E ng ineers ,”  by George E . Sym ons, pp . 

4454147.
“ W a te r and Sewage P aten ts ,”  p p . 451-452.

November, 1942 (No. 11).
“ Sewage P la n t M ain tenance,”  by  S ta n le y  J . Larsen, p p . 457-464.
“  W a te r and Sewage P aten ts ,”  p . 528.
“ T rea tm ent o f a Defense P la n t W aste ,”  by  R o lf  E liassen and C la ir  N . Saw yer, 

pp . 532-534.
“ B enton ite  as a C oagu lan t f o r  Sewages and In d u s tr ia l W astes,”  by  LI. L . O lin , 

R ichard  J . B o x  and R. E . W h its o n , p p . 535-538.
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Owl o f fu to  Téw ttdfad S o t/e n iu  ~£etf& n.

W hen the vast Ford W illo w  Run bom ber p lant w as com p leted  in a miracu­
lously short period o f  tim e, a m odern sew age disposal p lant was included in the 
original construction. T his sanitary system  w as essential as the num ber o f  em ­
ployees at this plant is equivalent to the popu lation  o f  a fair-sized city.

Two P.F.T. 50' F loating Cover D igesters and boiler room  equipm ent including  
P.F.T. Flame Traps w ere installed in the sew age treatm ent plant. T his is on e o f  
the 277 installations o f  P.F.T. Equipm ent in ordnance and m ilitary establishm ents.

The major operating units o f  the P.F.T. 
Sewage Treatm ent Equipm ent installed in 
more than 275 war projects include:

4c 219 Floating Cover Digesters 
87 R otary D istributors 

203 Sewage Siphons 
45 Sewage Sludge Pumps 

196 Boiler Room Installations using: 
Flame Traps, Pressure R e lie f Flame 
Traps, W aste Gas Burners, Pressure 
Indicating Gages, D rip  T raps, etc.

★
★
★
★

4341 R A V E N S W O O D  A V E N U E ,  C H I C A G O  
NEW YORK CHARLOTTE, N.C.

S E W A G E  T R E A T M E N T  E Q U I P M E N T  E X C L U S I V E L Y  S IN C E  1893

P.F.T. is proud o f  its participation in the all-im portant task o f  safeguarding the 
health o f  our fighting m en and war workers.
W e have put forth untiring efforts to com ­
plete these installations ahead o f  schedule, 
despite difficulties o f  procurem ent and instal­
lation. Extremely gratifying is the attitude 
of our military authorities tow ard sanitation, 
which marks a trem endous advance from  the 
times o f  our Civil W ar, in w hich diseases 
caused by unsanitary con d itions k illed  m ore 
men than lead and steel.



U .S.
cast iron

U. S. PIPE & FOUNDRY CO.
onera 1 Off ices : B u r l ing to n ,  i\ .  J .  

P la n t*  a n d  Sala* O ffice*  th r o u g h o u t  
th e  L . S . A .

i w i  y  ? i

B y m e t a l lu r g ic a l  c o n tr o ls  a n d  a n a ly s is  o f  ra w  m a ie r ia is ,  
w e  k n o w  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  o f  t h e  ir o n  u se d  in 
m a k in g  S u p e r -d e  L a v a u d  P ip e . T h e  p ip e  is  c a s t  cen tr if-  
u g a lly  in  a m e t a l  m o ld  a n d  h e a t  t r e a te d  t o  in crease  
t o u g h n e s s  a n d  a s s u r e  u n i f o r m it y  o f  m e t a l  s t r u c t u r e .  The 
f in is h e d  p ip e  is  s u b j e c te d  to  a r e g u la r ly  s c h e d u le d  series 
o f  r ig id  t e s t s .  B y  t h e s e  m e t h o d s  a n d  c o n t r o ls ,  a high 
s ta n d a r d  is  a t t a in e d  a n d  m a in t a in e d — o f  m e t a l  stren g th , 
d u c t i l i t y  a n d  im p a c t - r e s is t a n c e .

L i t h o g r a p h e d  o n  s to n e  b y  E d w a r d  A . W i ls o n  f o r  U . S . P i p e  &  F o u n d r y  C o .



P I T T S B U R G H  E Q U I T A B L E  M E T E R  C O M P A N Y
V A L V E  C O M P A N Y

ittsburgh , P a .

D O IN G  T H E BIG JOBS W E L L

EM C O  Sewage 
Gas Meter

EMCO Sewage Gas Meters 

PITTSBURGH Hot and Cold Water Meters 

NORDSTROM Lubricated Plug Valves

Pittsburgh 
Hot and Cold
Water Meter

Nordstrom 
Lubricated 
Plug Valve

S EW AGE treatm ent and disposal practice has 
m ade trem endous strides during  the past 

decade. T he sewage p lants erected during  this 
era, and those p rojected , w ill function w ith  the 
highest degree o f  efficiency and dependability 
through the foresight o f the ir designers in the 
careful selection o f all equipm ent. They will 
have a favorable effect on the health and w ell­
being o f  large and small population  centers 
alike for many years to  come.

W e are p roud o f the fact that our m eters 
and valves have been specified for use in the 
m ajority o f the largest sewage treatm ent plants 
that have been erected.

Accuracy in m easurem ent and control is 
im portan t to the efficient operation o f any size 
plant. EMCO Sewage Gas Meters can be relied 
upon for the accurate m easurem ent o f  all gas 
generated during  sludge digestion w hich is used 
as a source o f heat and pow er. P ittsburgh H ot 
find Cold W ater M eters will definitely determ ine 
the cost o f  the large quantity o f w ater consumed 
in and about the plant. N ordstrom  Valves, 
due to  their leak resistance, corrosion-proof 
c o n s tru c tio n , and  easy, p o s itiv e  o p e ra tio n , 
prov ide absolute control and assure the most 
sa tis fa c to ry  se rv ice  on  all lines in sew age 
treatm ent plants.



S o v U f a n t f  £ < t y u t e e n :

THIS PRESSURE RELIEF AND VACUUM BREAKER 
VALVE SHOULD BE WORKING FOR YOU!

g SEWAGE WORKS JOURNAL

* 7 e A te d -  r f f r f i s i a v e d -  ( f a a / u z t t t e e d

T h e  Safe V en tin g  o f  Gas w ith  the least m aintenance  
is the job  this valve perform s, 24 hours a day, year in 
and year out. T h e efficiency and econ om y o f  thousands 
o f  installations through out the w orld , p lus years o f  re­
search, have made "VAREC” approved  Sew age Gas C on­
trol and Safety D evices the “Pace Setter S ince 192 8 ”.

THE PACE 
S E T T E R

Cutaway Section 
o f Figure No. 20.

“ VAREC” approved 
Pressure Relief 
a nd  V a c u u m  
Breaker Valve.

Figure No. 58.

“ VAREC” approved 
Pressure Relief and 
V acuum Breaker 
Valve w ith  Flame 

Arrester.

W h y d o n ’t you  le t this unit w ork  for Y O U  ?

THE VAPOR RECOVERY SYSTEMS COMPANY
C O M P T O N ,  C A L I F O R N I A

B r a n c h  O f f i c e s  —  s t o c k s  c a r r i e d  a t  
N E W  Y O R K  C I T Y — T U L S A ,  O K L A H O M A - H O U S T O N ,  T E X A S  

a g e n c i e s  E v e r y w h e r e
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Like the civilians of so m any Am erican m unicipalities, 
personnel at m any training and production centers can  
enjoy well kept surroundings, thanks to the Royer 
Sewage Sludge D isintegrators that the foresighted  
officers and execu tives of th ese  estab lish m en ts have  
put to work. Their w ell-kept grounds m ake th ese  war 
establishm ents a better place to live , pepping up 
morale.

These Royers shred, m ix and aerate dehydrated or 
dried-under-glass sew age sludge cake, reducing it to 
pea size particles that m ake ideal lawn top dressing  
and a soil conditioner for flow ers and shrubbery and  
bedding plants.

The administration, recreational, hospitalization and  
many other buildings at th ese  estab lish m en ts have 
taken on the aspect of a cam pus. B esid e providing 
material that increases soil fertility, th ese  Royers 
have solved the sludge disposal problem.

Establishments for war production and training vary 
in population just as cities do and there is a properly 
sized Royer for every camp or plant from the largest 
to the sm allest. U sers report, too, that the perform ­
ance of the Royer leaves no grounds for com plaint.

There isn’t a father of a son am ong us who d oesn ’t 
want to see the need s of the boys in service and  
ordnance plant workers adm inistered  to ahead of

civilian n eed s even  if it 
m eans that your m unici­
pality m ay have to wait for 
the “duration” for a Royer!R w R

T h e  “ S - J r . , ”  e l e c t r i c  p o w e r e d ;  
a l s o  a v a i l a b l e  w i th  g a s  e n g in e .  
T h e r e  a r e  12 s t a t i o n a r y  a n d  p o r t ­
a b l e  R o y e r  m o d e l s .

T h e  M o d e l  “ S O ,”  o n e  o f  3  g a s o l in e  
e n g in e  p o w e r e d  m o d e l s .

M o d e l  “ S K ,”  o n e  o f  s e v e r a l  m o d e l s  
w i th  p u l l e y  f o r  b e l t - t o - t r a c t o r  p o w e r  
o r  o t h e r  a v a i l a b l e  p o w e r .  S e n d  f o r  
c o m p le t e  d a t a .

ROYER FOUNDRY & MACHINE CO.
176 PRINGLE ST., KINGSTON, PA.

g a s o l
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LET M IN U T E S  O F  E A S Y  
W O R K  TAKE  THE PLACE 

O F  H OU RS O F  TO IL

H ere’s the m odern  way to 
c le a n  sew ers — E lim in a te  
9 0%  o f your sewer dig-ups. 
C ut o u t the backbreaking  
toil of the o ld, out-m oded 
methods.

Jo in  the thousands of en ­
thusiastic FLEXIBLE users 
from  Coast to Coast.
W r ite  fo r  specia l d e scrip tive  
cata log  a n d  in s tru c tio n  m anua l 
e x p l a i n i n g  t h e  W h y s  a n d  
W h e r e fo r e s  o f  F L E X 1  B L E 'S  
b ig  t i m e - a n d  m o n e y - s a v in g  
record.

FLEXIBLE SEWER-ROD EQUIPM ENT CO.
9  0  5 9  V E N I C E  B O U L E V A R D  L O S  A N G E L E S ,  C A L I F O R N I A
4 0 1  B R O A D W A Y ,  N E W  Y O R K .  N .  Y .  •  P I C K W I C K  B L D G . ,  K A N S A S  C I T Y ,  M O .

P O S I T I V E  S C U M  R E M O V A L
That's right! The n ew  Infilco H y­
draulic Skim m er rem o v es scum  

a s  p o sit iv e ly  an d  efficien tly  a s  
a  clarifier w ithd raw s slu d ge .

Infilco h a s  turned ta b le s  on  the 

forces that h a v e  m a d e  difficult 

the m ec h a n ica l rem ova l of scum  

an d  h a s  put them  to work hy- 

d r a u l ic a l ly ,  to skim  su rface m a­
terial b y  m ea n s of a  p la te  suction  d ev ic e  (patent p en din g).

A nd  y o u  don't h a v e  to h a v e  an  Infilco C larifier to u se  the n ew  Skim m er. 
It ca n  b e  fitted to equ ipm ent of a lm ost a n y  type.

You get sm oother operation  an d  better sed im en tation  w ith the Infilco 
H ydraulic Skim m er. S en d  to d a y  for inform ation.

o r a  F O L E ®  INTERNATIONAL FILTER CO.
I NCORPORATED 325 W. 25TH PLACE, CHICAGO,ILL.
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CHEM ICAL SERVANT EXTRA O RD IN A RY
In  a c e n tu ry  a n d  a  h a lf  o f in d u s tr ia l  d e v e lo p m e n t ch lo rin e  h as 

becom e one o f  m a n ’s m o s t u sefu l chem ica l se rv a n ts . I t s  firs t com m ercial 
ap p lica tio n  w as m a d e  in  1799 b y  C h a rles  T e n n a n t ,  w ho m a n u fa c tu re d  
b leach ing  p o w d er fo r  te x tile  m a n u fa c tu re rs .

I n  1800 T e n n a n t  p ro d u c e d  a  few  to n s  o f  b leach in g  pow der. T o d a y  
chem ical p la n ts  in  A m erica  a re  tu rn in g  o u t  w ell o v er a  m illion  to n s  o f 
ch lo rin e— m u ch  o f  w h ich  h a s  b een  d ra f te d  fo r w a r tim e  m ilita ry  an d  
in d u s tr ia l effort.

P e n n  S a lt  p ion eered  in  th e  p ro d u c tio n  o f  liq u id  ch lo rin e , be ing  first 
to  m a n u fa c tu re  i t  in  com m ercia l q u a n titie s . T h e  f irs t ta n k  c a r  o f  th is  
e ssen tia l chem ical w as sh ip p e d  fro m  o u r  W y a n d o tte , M ic h ig a n , w orks 
in  1909. O u r o p e ra tio n s  h a v e  c o n tin u e d  to  ex p a n d  since t h a t  tim e  
u n til  to d a y  o u r  W y a n d o tte  a n d  T a c o m a  w orks a re  am o n g  th e  la rg es t 
ch lorine p ro d u ce rs  in  th e  U n ite d  S ta te s .

As a  re su lt  o f  o u r  in crease d  p ro d u c tio n  o f  ch lo rin e  fo r to d a y ’s w a r­
tim e uses, we a re  ab le  to  look fo rw ard  to  th e  p ro m ise  o f  ev en  g re a te r  
p eace tim e  poss ib ilities .

p f * t 3 lT

P ennsy lvan ia  S a lt M a n u fa c tu r in g  C o m p a n y , 1000 W id en er B u ild ing , P h ila d e lp h ia , P a . 
B ranch Offices: N ew  Y ork  • C h icago  •  S t. L ou is • P i t ts b u rg h  • W y a n d o tte  • T aco m a
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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  8C  F R IE L , I N C .
Consulting Engineers 

W a te r, Sewerage, In d u s t r ia l  W a ste , 
G a rb a g e , P o w e r P la n t  and 

V a lu a t io n  P ro b le m s

1 5 2 0  L O C U S T  S T .  
P H I L A D E L P H I A ,  P E N N A .

J o h n  W .  A l v o r d  L o u i s  R .  H o w s o n  
C h a r l e s  B .  B u r d i c k  D o n a l d  H .  M a x w e l l

ALVORD, BU R D IC K &  HOWSON
E n g in eers

W a t e r  W o r k s ,  W a t e r  P u r i f i c a t i o n ,  
F l o o d  R e l i e f ,  S e w e r a g e ,  S e w a g e  
D i s p o s a l ,  D r a i n a g e ,  A p p r a i s a l s ,  

P o w e r  G e n e r a t i o n  
C i v i c  O p e r a  B u i l d i n g  C h i c a g o

B U C K , S E IF E R T  A N D  J O S T
C o n su ltin g  E ngineers

(FO R M ER LY  N ICH O LA S S . H ILL A SSO CIA TES)

S p e c i a l i z in g  in  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 ,  
W a t e r  S u p p ly  a n d  W a t e r  P u r i f i c a t i o n ,  

V a lu a t io n s  a n d  R e p o r t s

C h e m i c a l  a n d  B io lo g ic a l  L a b o r a t o r i e s  

1 1 2  E a s t  1 9 t h  S t r e e t  N e w  Y o r k ,  N .  Y .

T H E  C H E S T E R  E N G I N E E R S

C am pbell, Davis &  Bankson
Water Supply and Purification, Sewerage 
and Sewage Treatment, Power Develop­
ment and Applications, Valuations and 
Rate Investigations.

2 1 0  E .  P A R K  W A Y  A T  S A N D U S K Y  S T .  
P I T T S B U R G H ,  P A .

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  

4 7 0 6  B r o a d w a y ,  K a n s a s  C i t y ,  M o .

S e w e r a g e ,  S e w a g e  D i s p o s a l ,  W a t e r  S u p p l y ,  W a t e r  P u r i f i c a t i o n ,  E l e c t r i c  L i g h t i n g ,  
P o w e r  P l a n t s ,  V a l u a t i o n s ,  S p e c i a l  I n v e s t i g a t i o n s ,  R e p o r t s  a n d  L a b o r a t o r y  S e r v i c e  

E .  B .  B l a c k  N .  T .  V e a t c h , J r . A .  P .  L e a r n e d  H .  F .  L u t z  
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 i l b y

C 0N S0E R , TOWNSEND &  QUINLAN
Water Supply— Sewerage— Flood Con­
trol &  Drainage— Bridges— Ornamen­
tal Street Lighting— Paving— Light 
and Power Plants. Appraisals.

C h i c a g o  T i m e s  B l d g . ,  2 1 1  W .  W a c k e r  D r i v e

FAY, SPOFFORD &  THORNDIKE
E N G I N E E R S  B O S T O N ,  M A S S .
Frederic H. Fat Charles M. Spofford 
John Ayer Bion A. Bowman 
C a rro ll A. Farw ell Ralph W. Horne 

W a t e r  S u p p l y  a n d  D i s t r i b u t i o n  
S e w e r a g e  a n d  S e w a g e  T r e a t m e n t  D r a i n a g e

I n v e s t i g a t i o n s  a n d  R e p o r t s  
D e c i s i o n s  V a l u a t i o n s  

S u p e r v i s i o n  o f  C o n s t r u c t i o n

W I L L I A M  A .  G O F F
C o n su ltin g  E ng ineer

P r i v a t e  a n d  M u n i c i p a l  E n g i n e e r i n g  
S e w e r a g e ,  S e w a g e  D i s p o s a l  

W a t e r  S u p p l y  a n d  T r e a t m e n t  
G a r b a g e ,  R e f u s e ,  I n d u s t r i a l  W a s t e s  

D e s i g n ,  S u p e r v i s i o n ,  V a l u a t i o n s ,  R e p o r t s

B r o a d  S t .  S t a t i o n  B l d g . ,  P h i l a d e l p h i a

G R E E L E Y  &  H A N S E N
E n g in e e rs

S a m u e l  A .  G b e e l e y  P a u l  H a n s e n  

P a u l  E .  L a n o 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 b k e  

W a t e r  S u p p l y ,  W a t e r  P u r i f i c a t i o n ,  
S e w e r a g e ,  S e w a g e  T r e a t m e n t ,  F l o o d  
C o n t r o l ,  D r a i n a g e ,  R e f u s e  D i s p o s a l  

6  N .  M i c h i g a n  A v e „  C h i c a g o

H A V E N S  A N D  E M E R S O N
( f o r m e r l y  G a s c o i g n e  &  A s s o c i a t e s )

W .  L .  H a v e n s  C . A .  E m e r s o n  
A . A .  B u r g e r  F .  C . T o l l e s  F .  W .  J o n e s

W a t e r ,  S e w a g e ,  G a r b a g e ,  I n d u s t r i a l  
W a s t e s ,  V a l u a t i o n s . — L a b o r a t o r i e s

L e a d e r  B l d g .  W o o l w o r t h  B l d g .  
C l e v e l a n d  N e w  Y o r k

M O RRIS KNO W LES, Inc. 
E ng ineers

W a t e r  S u p p l y  a n d  P u r i f i c a t i o n ,  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 ,  V a l u a t i o n s ,  

L a b o r a t o r y ,  C i t y  P l a n n i n g .

1 3 1 2  P a r k  B l d g .  P i t t s b u r g h ,  P a ,
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: DIRECTO RY  O F EN G IN EERS :

M E T C A L F  &  E D D Y  
E ngineers

W a t e r ,  S e w a g e ,  D r a i n a g e ,  G a r b a g e  a n d  
I n d u s t r i a l  W a s t e s  P r o b l e m s

L a b o r a t o r i e s  V a l u a t i o n s

S ta tler  B u ild in g  150 B r o a d w a y
B o sto n  N ew  Y ork

R e e v e s  N e w s o m  E .  H .  A ld r i c h

N E W S O M  & A L D R I C H
E n g in eer-C o n su lt a n ts

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  
W a t e r  S u p p l y ,  P u r i f i c a t i o n  

a n d  D i s t r i b u t i o n  
V a l u a t i o n s  a n d  R e p o r t s

500 F if th  A ye. H a r r is b u r g , P a .
N ew  Y ork  W illia m s b u r g , V a.

H Y D R A U L IC  E N G IN EE 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.

S E W A G E  W O R K S  J O U R N A L  
40 W a ll S tr e e t  
N ew  Y ork  C ity

R O B E R T  T . R E G E S T E R
C onsu lting  E ngineer

S e w e r a g e — S e w a g e  T r e a t m e n t  
W a t e r  W o r k s — I n d u s t r i a l  W a s t e s  

F l o o d  C o n t r o l — F i r e  P r o t e c t i o n

A d v i s o r y  S e r v i c e ,  R e p o r t s  a n d  D e s i g n s  

B a lt im o r e  L ife  B u ild in g  
B a lt im o r e , M d.

R U S S E L L  a n d  A X O N
C onsu lting  E ngineers  

Geo. S. R u s s e ll  J o h n  C. P r itc h a r d
J oe W illia m so n , J r . F . E . W e n g e r
S e w e r a g e ,  S e w a g e  D i s p o s a l ,  W a t e r  S u p ­
p l y ,  W a t e r  P u r i f i c a t i o n ,  P o w e r  P l a n t s ,  
A p p r a i s a l s ,  R a t e  I n v e s t i g a t i o n s ,  R e p o r t s ,  
P l a n s ,  S p e c i f i c a t i o n s .

4903 D elm a r  B lv d . S t. L o u is

WHITMAN, REQUARDT AND SMITH
E n g in eer s

E z ra  B . W h itm a n  N o r m a n  D . K e n n e y
G u s ta v  J .  R e q u a r d t  A . R u sse ll  V o llm e r
B e n ja m in  L .  S m ith  T h e o d o r e  W . H a c k e r

WATER WORKS— SEWERAGE— UTILITIES
B a ltim o re , M d. A lb a n y , N . Y .

C O N S U L T IN G  

E N G I N E E R S

In changing times, and we all 
are aware that these are changing 
times, Consulting and Sanitary 
Engineers must constantly place 
their names and services before 
those in the Sewerage and Sew­
age Treatment fields who need 
such counsel. An excellent way 
of directing attention to your 
services is to place a professional 
card in the DIRECTORY OF 
ENGINEERS of each issue of 
SEWAGE WORKS JOUR­
NAL.

SEWAGE WORKS JOUR­
NAL is the official publication of 
the Federation of Sewage Works 
Associations; and, is the leader 
in its field. Its highly specialized 
circulation of over 3,000 and low 
advertising rates assure effective­
ness plus economy.

The cost of a twelfth page pro­
fessional card is only $48.00 per 
year, payable $8.00 bi-monthly.

For reservations and further  
information write to

ARTHUR A. CLAY 
A d v e r t i s i n g  M a n a g e r  

40 Wall Street 
New York, N. Y.
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Helping to PROTECT 
a $30,000,000 
Sewage Plant

W HEN th e  h u g e  $ 3 0 ,000 ,000  
W ard's Islan d  S e w a g e  Plant 

w a s  built, both hot an d  cold  a p ­
p lied  Bitum astic products w ere  
u sed  ex te n siv e ly  in  protecting  
stee l su rfaces a g a in st the rav­
a g e s  of corrosion.

Bitum astic Black Solution (cold  
ap plied ) w a s  u sed  on the in sid e  
an d  ou tside of the aeration  p ip ­
in g —an d  a lso  on  the stee l air 
m ain  con n ectin g  the b u ild ing  
lin e  w ith  the aeration  tanks. Hot 
Bitum astic E nam el w a s  ap p lied  
to the interior of the s lu d g e  stor­
a g e  tank s an d  g r e a se  tanks, and  
w a s  u sed  on m a n y  su rfaces of 
the s lu d g e  v e s se ls .

Send  for {older No. 838 w hich  contains a  
com plete list of se w a g e  p lan t surfaces and  
the Bitum astic  coatings to protect them.

WAILES DOVE-HERMISTON CORP.
WESTFIELD, N. J.

New York • Philadelphia • Cleveland • Chicago 
Houston • Tulsa • Miami • San Francisco • Los Angeles

Prevent Wear and Cutting of Rods, 
Plungers, Shafts and Valve Stems

by using

MABBS RAWHIDE PACKING
Trade M ark

Re*. U . S. Pat. Off.

In Your Water Works and Sewage Plants
I t  lasts longer, is a n tifr ic tio n a l, saves 
power, labor and repairs. W il l  prove the 
m ost economical packing th a t can be 
bought. These are the  reasons w hy the 
U n ited  States G overnm ent has been 
using M abbs R aw hide Packing on th e ir 
hydrau lic  dredges fo r more than  35  years.

It Would PAY YOU to Use It on Your Water 
W orks and Sewage Pum ps and Valves.

Mabbs Hydraulic Packing Co.
Inc. 1892

431 S. Dearborn St. Chicago, III.

On Land On Sea!
S E R V IN G  A M E R IC A

D oing T he T hings W e K now  Best

B uilders  o f 

G A R B A G E  
D IS P O S A L 

S H R E D D E R S  
fo r B a ttlesh ips  

and 
M erchan t 

M arin e

" O u r
5 7 t h  
Y e a r  ”

S A N IT A R Y  E N G IN E E R S
S e n d  f o r  F a c t s  o n  L a t e s t

G r u e n d l e r  S e w a g e  S h r e d d e r s
f o r  M u n i c i p a l  S e w a g e  P l a n t s

For disintegration of Rag Stock, Garbage, 
Floatables, and Fibrous Materials with out 
Choke Down so as to  pass Screen B ar— 

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 St. S t. Lou is, M o.
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fk it t m  POROUS MEDIUMS

FOR IN C IN ER A TO R S
For m u n ic ip a l in c in era to rs N orton  

C ry s to lo n  (s ilico n  carb id e) brick  pro­
v ide grea t refra cto r in ess a t  b ig h  t e m ­
p era tu res. T h ey  are ch e m ic a lly  re ­
s is ta n t  to  th e  erosive a c tio n  o f  slag  
an d  so  d en se  th a t  m o lte n  ash  w ill n o t  
ta k e  h o ld  by p en e tra tio n .

PO R O U S PLATES  
FOR R A PID  S A N D  FILTER IN G

B ecause th ey  are rugged ly  d esig n ed , 
ch em ica lly  sta b le  a n d  u n ifo rm , N orton  
Porous P la tes are b e in g  se lec ted  for  
rapid san d  filterin g . Sp ecia l p la te s  
w ith  leg s are ava ilab le  w h en  su b str u c ­
ture is  n o t  d esirab le . T h e  p la te s  can  
be jo in ed  by du rab le  c e m e n tin g  and  
cau lk ing  m a ter ia ls , an d  rabbeted  or 
beveled edges ca n 'b e  su p p lied .

C RYSTO LO N BRICK

PO R O U S PLATES A N D  TU BES  
FOR ACTIVATED SLU D G E  

SEW AGE PLA N TS
“ C o n tro lled  str u c tu r e ”  in  th e  m a n ­

u fa c tu re  o f  N orton  P orou s P la te s  and  
T u b es assu res u n ifo rm  air d is tr ib u ­
t io n  and  reg u la ted  w et pressu re  lo ss. 
T h e s e  e f f i c ie n t ly  d e s ig n e d  P o r o u s  
M ed iu m s w ill deliver air to  th e  sew ­
age in  a m o u n ts  and  a t ra tes o f  flow  
c a lcu la ted  to  g ive th e  b est  resu lts .

N O R T O N  C O M P A N Y
Worcester Massachusetts

NORTON POROUS MEDIUMS
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MEMBERS OF LOCAL ASSOCIATIONS

Have you pa id  your DUES to  your 
local association?

If not, do so N O W  in order th a t you  m ay receive  

S e w a g e  W o r k s  J o u r n a l  w ith ou t interruption.

C e n t r if u g a l  P u m p s

M O R R IS  M A C H IN E  W O R K S  
B A L D W IN S V IL L E . N .Y .

High-efficiency
Non-clogging

SEWAGE
PUMPS

Send  
for c a ta lo g

The power-limiting characteristics of

DE L A V A L  P U M P S
permits of selecting the motor size 
for maximum motor efficiency at the 
load giving maximum pump efficiency

A l s o ,  b y  r e a s o n  o f  t h e i r  l o w  t o r q u e  a t  
s h u t - o f f ,  D e  L a v a l  P u m p s  p e r m i t  t h e  u s e  
o f  s e l f - s t a r t i n g  s y n c h r o n o u s  m o t o r s ,  w h i c h ,  
b y  i m p r o v i n g  t h e  p o w e r  f a c t o r ,  m a y  e a r n  
a  l o w e r  u n i t  p o w e r  r a t e .

T h e  a g g r e g a t e  c a p a c i t y  o f  D e  L a v a l  
p u m p s  i n s t a l l e d  i n  A m e r i c a n  w a t e r  w o r k s  
i s  m o r e  t h a n  s u f f i c i e n t  t o  s u p p l y  t h e  
n o r m a l  w a t e r  r e q u i r e m e n t s  o f  1 3 0 , 0 0 0 , 0 0 0  
p e o p l e .

W r i te  f o r  C a ta lo g u e  P -b 0 9 l,.

DE LAVAL STEAM TURBINE CO.
TRENTON, NEW JERSEY

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  o u t f it  was deve loped  fo r  the  accurate d e te r­
m in a tio n  o f  T o ta l  S u lfides, D is s o lv e d  Sulfides, 
and Free H y d ro g e n  S u lf id e  in  A i r  and  Gases. 
T he  m ethods o f  te s tin g  em ployed  are those o f  
D r. R ich a rd  P om eroy, w ith  w hose co o p era tio n  
the apparatus has been deve loped. O u tf it  comes 
com ple te  w ith  necessary reagents, p ipe ttes, glass­
w are and fu l l  in s tru c tio n s .

LAMOTTE C H E M IC A L  P R O D U C T S  C O .
DEPT. SW TOW SON, BALTIMORE, MD.
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HAS BEEN PROUDLY INSCRIBED,IN EFFECT IF 
NOT IN FACT, ON THOUSANDS OF BUILDERS 

FLOW METERS A N D  C O N T R O L L E R S !

O L D  G L O R Y
_  and the Arm y-N avy "E” Pennant

fly above our fo u n d r ies and  sh o p s where th e  w h eels of 
in d u stry  are h u m m in g  n ig h t and day in  th e  u n ited  effort 

for freed o m ’s preservation .

Moi 
BU 
an

i

M ore p erm a n en t, how ever, th a n  th e  prod u cts for war are th e  
BUILDERS VENTURI M ETERS, VENTURI CONTROLLERS, 
and CHRONOFLO TELEM ETERS in  th e  w ater su pp ly  

sy stem s and  pu rifica tion  p la n ts  th r o u g h o u t th e  U n ited  
S ta te s . Day in  and  day o u t , th ey  play a v ita l role  

in  th e  eco n o m ica l p ro d u ctio n  and co n ser­
vation  of th e  w ater su pp ly .

Back in the old doys. second-rate Roman sculptors who mode unsightly n> 
up the flows w ith  a m ixture of wax ond m arble dust These patches won 
suffered so much th a t they begon la be llin g  th e ir hand iw ork  "S ine  C e ra "  
derive our w ord "s in c e re "  meaning honest, genuine, rea l.

B U I L D E R S - P R O V I D E N C E ,  IN C . BJfliLDERS
£>*- « 2 0  ♦ DIVISION OF BUILDERS IRON FOUNDRY • Inc. « 5 3  SEWAGE WORKS

AWARDED
'A U S . t r t l 942 9 CODDIN G STR.EET • PRO VID EN CE. R. I .
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INCINERATION ENGINEERS

niCHDIS EI1GII1EERII1G & 
RESEARCH CORPORHTIOn
60  W ALL TOWER 

Consultants

N EW  YO RK, N. Y.

Designers • Constructors

O V E R  2000  COPIES SOLD
Are you one of the many satisfied readers who has purchased this out­
standing book on sewage disposal? If not, we recommend that you

place it on your shopping list.

Everyone concerned with the 
many problems relating to sewer­
age and sewage treatment 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 author­
ities distinguished in their re­
spective fields.

The topics are many and 
varied, covering (1) processes 
of sewage treatment, (2) dis­
posal of effluents, (3) research 
in the laboratory and plant,
(4) disposal of industrial 
wastes, and (5) regional 
and national aspects of 
sewage disposal.

Copies 
sold as 
follow s:

T o su bscr ib ers o f Sew age W orks J o u rn a l, $2.50 
per copy. T o  n o n -su b scr ib ers, $3.50 per copy

(Foreign Postage of 33 cents is extra)
Order your copy o f  M O D E R N  
S E W A G E  D ISP O SA L today.

F E D E R A T IO N  O F SE W A G E  W O R K S  A S S O C IA T IO N S
Box 18, Urbana, Illin o is
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T he Coagulant 
T h a t Cuts Costs

Ferri- Floe
400 Lb. Barrels 100 Lb. Bags

Bulk

The ideal ferric coagulant for sewage treatment. 
G ives optim um  efficiency at m inim um  cost. 
Prompt shipments from either o f  two plants.

Ask for Free Technical C onsultant Service.

T E N N E S S E E  C O R P O R A T I O N
ATLANTA, G E O R G I A  L O C K L A N D ,  OHIO
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W O R T H I N G T O N
EQUIPmEIIT for SEUinCE P U  RTS

CENTRIFUGAL PUMPS
FOR RA W  SEW A G E , S EW A G E  SLUDGE AND G EN ERA L SERV ICES

SEWAGE GAS ENGINES DIESEL ENGINES 
CONVERTIBLE GAS-DIESEL ENGINES

STEAM AND POWER PUMPS 
TURBINE WELL, SUMP AND DRAINAGE PUMPS 

STEAM CONDENSERS AND AUXILIARIES  
FEEDWATER HEATERS  

VACUUM PUMPS STEAM JET EJECTORS
STEAM TURBINES  

REDUCING AND INCREASING GEARS  
STATIONARY AIR COMPRESSORS  

PORTABLE AIR COMPRESSORS
FOR CO NSTRUCTIO N  AND M A IN T EN A N C E

ROCK DRILLS AND CONSTRUCTION AIR TOOLS  
MULTI-V-BELT DRIVES LIQUID METERS

W O R T H IN G T O N  PU M P AND M A C H IN ERY  C O RPO R A T IO N
G e n e r a l  O f f i c e s :  H A R R IS O N , NEW JER SEY
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Chlorination Raises the
SAFETY RESERVE
of Sewage Treatment Plants

S ew a g e  f l o w  at military camps has 
sharper peaks and follows a differ­

ent pattern from that of m unicipalities, 
but it confirms the same important 
fact: The safety reserve to meet sud­
den changes and other operating emer­
gencies goes up when modern chlorina­
tion facilities are an integral part of 
the treatment plant.

Properly applied, chlorination can 
do a great deal more than provide a 
safe effluent. It can overcome odors 
and septic sewage, eliminate foaming 
and filter ponding, s-t-r-e-t-c-h the ef­
fective capacity of the plant. And with 
the right kind of control, chlorine is 
saved by elim inating wasteful periods 
of over-application.

W&T Chlorinators m eet the needs 
of all types of sewage treatm ent plants. 
Application may be controlled manu­
ally, autom atically (proportional to  
flow) or on a programmed “step-by- 
step” basis. And with W&T potential 
chlorination, changes in both strength 
and flow of sewage are instantly m et 
with proper changes in the applica­
tion rate.

W hen designing new sewage treat­
ment plants for civilian or m ilitary  
use, or when seeking a way to make 
present plants fulfill today’s unusual 
demands with an extra safety reserve 
. . .  it w ill pay you to secure the experi­
enced aid of your W allace & T iem an  
Representative. SA-13S-S

'The O nly Safe Sew age is a S te r ilized  Sew age  ”

WALLACE & TIERN AN CO., Inc.
MANUFACTURERS OF CHLORINE AND AMMONIA CONTROL APPARATUS 
N E W A R K , N EW  JERSEY • REPRESENTED IN  PR IN CIPA L CITIES


