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FOR SATISFACTORY SALES RESULTS!

AD VERTISE IN
Sewage Works Journal

YOUR COM PANY is undoubtedly desirous of having 
its full share of sales of sewerage and sewage treatment equip
ment and supplies in 1943.

YOU CAN BE ASSURED of this by A D V E R T ISIN G  
in SEWAGE WORKS JOURNAL.

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

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

ADVERTISE IN 
SEWAGE WORKS JOURNAL

For rate card and other data, write to

ARTHUR A. CLAY, Advertising Manager 
40 WALL STREET NEW YORK CITY



SEWAGE WORKS JOURNAL 1

"A m e r i c a n "  PU M P  S C R E E N
---------------------------- M E C H A N I C A L  T Y P E  ----------------------------

S E L F  S H A R P E N I N G — The h o llo w  g ro u n d  c u t
t in g  im p e lle r  is s e lf sh a rp e n in g  and does n o t  
re q u ire  c o n s ta n t care  to  keep th e  sc ree n in g  
device  f ro m  f lo o d in g  o u t.

R A N G E — T h is  b a r screen w i l l  hand le  th e  g re a t-  
enst ra n g e  in  f lo w  w ith o u t  e ffe c tin g  o p e ra t
in g  c o n d itio n s .

D E P E N D A B I L I T Y  —  P o w e r fa ilu re s  do n o t 
th ro w  th e  screen o u t o f  o p e ra tio n  as th e  
sc re e n in g  a c tio n  does n o t  depend a lone  upo n  
th e  o p e ra tio n  o f  th e  c u tte r .

S I M P L I C I T Y — The c u t t in g  im p e lle r  is a  s im ple  
u n i t  th a t  m a y  be e a s ily  rem o ve d  f o r  inspec
t io n  and  resharpens i ts e lf  u n t i l  the  v e ry  h a rd  
m e ta l on th e  c u t t in g  edge is gone.

L O N G E V I T Y  —  T he  c u tt in g  
o p e ra tio n , b e in g  in te rm it 
te n t ,  is  con fined  to  less 
th a n  tw o  p e rc e n t o f  t im e  
p e r  day.

E C O N O M I C A L  O P E R A 
T I O N — A lth o  th e  m o to r  
d r iv in g  th e  c u t t in g  pum p 
is re la t iv e ly  la rg e , its  to 
ta l  e n e rg y  co n su m p tio n  is 
sm all because i t  opera tes 
less th a n  2 p e rc e n t o f  t im e  
p e r day.

Cutt in g  Impeller

Installation showing upstream side 
of screen and suction pipe

THE “AMERICAN” PUMP SCREEN
is a w o rk in g  co m b in a tio n  o f  a b a r  screen and c u t t in g  pum p. 
Solids are  screened fro m  th e  sewage, d ischa rged  f ro m  th e  screen 
to  su c tio n  tro u g h  o f  c u t t in g  p u m p , c u t  in to  fin e  p a rtic le s  and 
passed on w ith  th e  sewage.

M A N U F A C T U R E R A  OF

Pumping,— S ew ag e  T r e a tm e n t ,— 
W ater P u r if ic a t io n  E q u ip m e n t
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FACTS-ON SEWAGE DIGESTER GAS

AND DORR DIGESTER SAFETY
I t  has been e rro n e o u s ly  s ta te d  th a t  

the  gas s to rage  c a p a c ity  o f  fix e d  co ve r 
ta n k s  p resents an e x tre m e  e xp lo s ive  
and f ire  h aza rd . T h is  is not t r u e  in  
th e  case o f D o r r  D ig e s te rs — based f i r s t  
upon th e  fu n d a m e n ta ls  o f  gas co m 
b u s tion  and second u p o n  th e  e lem en ts  
o f design in c o rp o ra te d  in  D o r r  u n its .

I t  is a fa c t th a t  n o t  less th a n  2 %  o r 
m ore th a n  1 5 %  sewage gas m u s t be 
m ixed  w ith  a ir  to  c rea te  an e xp lo s ive  
m ix tu re . As th e  g e n e ra tio n  o f  gas is 
co n tinu o u s  in  a n y  d ig e s te r, th e  o n ly  
tim e  a ir  can p o s s ib ly  be p re se n t is d u r 
in g  a sludge d ra w -o lf.  E v e n  u n d e r th e  
m ost dangerous c o n d itio n s , w here  gas 
c a p a c ity  is 5 %  o f th e  ta n k  v o lu m e , 2 8 %  
o f th e  ta n k  c a p a c ity  m u s t be d ra w n  o ff  
to  reach the  danger p o in t.  A s  th e  a v e r
age d ra w -o ff is less th a n  h a lf  o f  th a t ,

an e xp lo s ive  m ix tu re  c a n n o t p o ss ib ly  
be a tta in e d  d u r in g  n o rm a l o p e ra tio n .

I t  is  t r u e  h o w e v e r th a t  sewage gas 
is  in f la m m a b le — regard less  o f  d ig e s te r 
ta n k  design. H ere , th e  fix e d  co ve r as 
used in  D o r r  D ig e s te rs  is d e f in ite ly  an 
a d va n ta g e , fo r  i t  a llo w s  p o s it iv e  co n 
t r o l  o f  v e n t in g  a t one p o in t— w ith  no 
chance  o f  leakage  a ro u n d  ta n k  w a lls . 
T h is  s ing le  p o in t  is c o n tro lle d  b y  a 
spec ia l p ressure  re lie f  v a lv e  and  flam e  
a rre s te r s u p p lie d  on a ll D o r r  u n its , 
w h ic h  is  a p p ro v e d  b y  th e  N a t io n a l 
B o a rd  o f  F ire  U n d e rw r ite rs .

T h e  b est p ro o f  o f  D o r r  D ig e s te r  
a b i l i t y  to  d e liv e r  th e  goods is  th e  
t ro u b le  free  p e rfo rm a n c e  reco rds o f 
h u n d r e d s  o f  in 
s ta lla t io n s  s e rv in g  
c itie s  a n d  to w n s  
a ll o v e r th e  w o r ld .

THE DORR COMPANY, INC. • ENGINEERS
570 LEXINGTON AVE. • NEW YORK 

ATLANTA • TORONTO • CHICAG O  • DENVER • LOS ANGELES



4 SEWAGE WORKS JOURNAL

R. D. W ood Co. offers 
IMPROVED PRODUCTS FOR 

SEWAGE PLANTS

PIPING: Every form of cast iron p ip e —p lain  en d , ra ised  end , b e ll and  
sp igot end, flanged , or m ech an ica l joint. It ca n  b e  p rov id ed  w ith  
cem en t or tar lin in g , or the h igh ly  and  p erm an en tly  im pervious  
H i-Co L ining. R. D. W ood  p ip e  is cen tr ifu ga lly  cast in  san d-lin ed  
m olds for ligh tness, strength, flexibility , an d  uniform ity.

FITTINGS: Every sized  p ipe, from  3 ” to 30" c a n  b e  a cco m p a n ied  b y  
its ow n com p lete lin e  of fittings, p rod u cts of o n e  of A m erica 's  
o ld est and  b est eq u ip p ed  foundries. S p e c ia l fittings m ake possi
b le  com p lica ted  p ip in g  arrangem en ts in  a m inim um  of sp ace .

VALVES: r . d  . W ood  g a te  va lves are u n iq u e in  th e sim p licity  of their  
construction  and  th e d ep en d ab ility  of their operation . T h ey u se  
only  three m oving parts. W e p rovid e them  in  a ll s izes for m anual 
or p ow er operation , as w e ll as c h e c k  va lves, foot va lves, etc .

FLOOR STANDS and ACCESSORIES: A c c esso r ie s  n e c e s 
sary to the p ip in g  and  control of se w a g e , w ater, or g a s . O ur  
E n gin eerin g  D epartm ent w ill g la d ly  g iv e  inform ation, a d v ice , 
su ggestion s, p rices, an d  other assistan ce.

R. D. WOOD COM PANY
400 CHESTNUT STREET, PH ILADELPH IA , PA. • ESTABLISHED 1803
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HAVE YOU THE LATEST  
ENGINEERING DATA BOOKS ON

LINK-BELT
EQUIPMENT?

Consulting, municipal and sanitary engineers, and plant operators every
where are invited to  get the la test information on the Link-Belt line of sludge 
collectors, screening units, grit chambers and washing equipment, mixers, and 
other products. Link-Belt installations are in service a t hundreds of sewage 
and water treatm ent plants throughout the country—cities . . towns . . com
munities . . army camps . . air fields . . naval bases . . ordnance works, etc.

S t r a i g h t l i n e

C O LLE C TO R S
Cl R C U  L I  N E

C O LLE C TO R S
for th e  p o s itiv e  rem o v a l o f s ludge fo r th e  p o s itiv e  rem o v a l o f sludge-Jib. J 1 »mnmnm from  re c ta n g u la r  s e tt lin g  ta n k s . fro m  ro u n d  ta n k s. B ook  1642. ^  LINK BEL f

éammtf„H'„ V* B ook  1742. . CTBCUt/g^

w ith

B IO -F IL T R A T IO N
System for 

Treating Sewage
a n d  

b rings
S t r a i g h t l i n e

C ollectors
F o ld e r 1881.

C l  RCU L I N E

new advan tages .

BA R  and T R IT O R  
S C R E E N S

M e c h a n i c a l l y - c l e a n e d  b a r  
screens fo r rem o v in g  th e  la rg er 
f l o a t i n g  s o l i d s .  T R I T O R  
S C R E E N , a  co m b in a tio n  screen  
a n d  g r it ch a m b er, fo r m ed ium  
a n d  sm all size p la n ts . B ook  1587.

IN D U S T R IA L  
W A ST E S C R E E N S

for th e  efficient rem o v a l o f su s 
pen d ed  solids from  in d u s tr ia l 
w aste  befo re d ischa rg ing  in to  
sew ers or s tream s. B ook  1877.

S t r a i g h t l i n e  

G R IT  C O L L E C T O R S  
and W A SH ER S

effec tive ly  co llect, w ash  a n d  r e 
m ove s e tt le d  g r it a n d  s e p a ra te  i t  
from  p u tre sc ib le  o rgan ic  m a tte r . 
F o ld er N o . 1942.

M IX E R S  FO R  
FLO C C U LA T IO N  

T A N K S
reduce chem ical costs  a n d  p ro 
m ote efficient flocculation . Book 
2042.

R O T O -LO U V R E  
H E A T  D R Y E R S

successfu lly  d ry  p ra c tic a lly  all 
ty p e s  o f m a te ria ls , as  w ell as 
w et sludge. B ook  1911

A ddress y o u r  re q u e s t to  n e a re s t office.

V W jS IT / L I N K - B E L T  C O M P A N Y
/  P h ila d e lp h ia  C h icago  C leve land  In d ia n a p o lis  

Offices in  P r in c ip a l C ities

9020

L os A ngeles T o ro n to



Fast installation . . . The long lengths of T ransite  
P ipe reduce the num ber of jo in ts needed in the line 
. . . its  ligh t w eight perm its easier, faster, more 
economical handling.

Less infiltration . . . Few er, tigh te r jo in ts are re 
quired . . . m inim izing leakage, cu tting  down on the  
load a t  the  disposal p lan t.

High d e live ry  capacity . . . T his advantage of 
T ransite  P ipe frequently  perm its sm aller pipe or 
fla tter grades, resulting in shallower trenches.

A vaila ble  both for force m ains and gravity  
lines. C om plete inform ation is given in brochure 
TR-21A. And for details on lower-cost w ater tra n s
portation , send for brochure TR-11A. Johns-M an- 
ville, 22 E as t 40th S treet, New  Y ork, N . Y.
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D I F F U S E R  
P L A T E S  N E E D

Diffuser plates are clogging much faster 
than formerly, report operators of many 
sewage treatm ent plants; they blame it on 
increased industrial waste. Where plates are 
mounted in Alcoa Aluminum diffuser plate 
holders, clogged plates are easily removed 
for cleaning and then pu t back in place.

Soaking these plates in an acid solution 
has heretofore been considered satisfac
tory for restoring their permeability. But 
Cleveland’s Easterly plant wasn’t  satis- 
iied, so they started gauging the efficiency 
of plates cleaned in various solutions. They 
found which solution gives best results,

and they also discovered this—
Flushing plates with air and water under 

pressure, when they’re taken from the 
acid bath, clears out the pores and restores 
them to nearly 100% efficiency. The m a
chine you see in the above photograph was 
built for this purpose, and it’s a t work 
constantly, keeping diffuser plates and the 
plant, incidentally, up to top efficiency.

Other plants, in which Alcoa Aluminum 
diffuser plate holders are installed, can also 
employ this same procedure profitably. 
A l u m i n u m  C o m p a n y  o f  A m e r i c a ,  2 1 1 1  

Gulf Building, Pittsburgh, Pennsylvania.

ALCOA

ALCOA V  ALUMINUM
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He works for BOTH 
his Older Brothers
He belongs to a large family of wonder w orkers.

They are men of faith who perceive not only the 
difficulties, but the ways to surmount them.

T he Oldest B rother of the family is m ore than 5 0 0 0  
years old. H e built the walls of Babylon and made cata
pults to  breach them.

Today he is m ore active than ever before. His name is 
Military Engineering.

T he Second B rother also counts his years by the thou
sands. H e built the Pyramids and the Rom an roads. His

principal work is with great structures, but he also 
brings water to cities and disposes of their wastes. His 
name is Civil Engineering.

T he Third B rother is a youth with only a century or so 
to his credit. H e created the steam engine, machine tools, 
the internal combustion engine. H e designs . . .  constructs 
. . . operates . . . sells and maintains m echanical units. 
His name is Mechanical Engineering.

He founded this company 50 years ago. H ere, under 
the name of R ex Mechanical Engineering—R ex M. E .— 
he provides Civil Engineering with better equipment for 
sewage disposal and water treatment.

For the duration he is working for both his Older 
Brothers to help the Oldest finish his job and retire.

Now , as in the years of peace, R ex M. E. designs . . . 
manufactures . . . applies . . . sells and maintains equip
ment for sewage disposal and water treatment.

W hile w orking to bring V-Day nearer, he is learning  
much that is useful now and will be helpful afterward.

SANITATION EQUIPMENT
B a r  S c r e e n s  •  To w -B ro  S lu d g e  R e m o v e rs  
Triturators • S lo -M ix e rs  • R a p id  M ix e rs  
A e ro -F ilte rs  • G rit Co lle cto rs a n d  W ashers

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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c Announcing

A  W a r t im e  P u b lic  H e a l t h  
C o n f e r e n c e

A N D  T H E

72n d  A n n u a l  B u s in e s s  M e e t i n g

O F  T H E

A m e r ic a n  
P u blic  H e a l t h  A s s o c ia t io n

N e w  Y o r k , N .  Y.

October 12, 13 a n d  14

A m e r i c a n  P u b l i c  H e a l t h  A s s o c i a t i o n

1 7 9 0  B r o a d w a y  N e w  Y o r k , N .  Y .
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Chapman Beamed 
Waterway Gate 
Valve with Hydrau* 
He Operating 
Cylinder n

G A TE
f o r

TENNESSEE’S

V O L U N T E E R

o r d Í a n c e  w o r k s . . .

Chapman Standard Sluice Gates, a Complete Line 
with all Types of Operating Mechanisms
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f -  -  -  r
hydraulic cy I by  c h a p m an to , p ie  „ . l le l - s e a te d

e n c o u n te re d  to d° “b l ' tip  t h e  dow nstream

* “  valves w hich, w hen o p e n ,te n  d ,sc

ip  * »  *
th e  d o w n stream  p o  , ^  cause leaks,

way, w ear th e  seat r g  , n h y  inStance  o f  C hap-

T h is  exclusive d e s ig n  is a n  e q u ip m en t o r

m a n s  ad vanced  p lan ts . C h .p m .r .a lw a y s

waterworks se w a g e ,^  , s well as “ ^ e r e  ,,

belongs. T h a t s  y s4̂ L .

t h i i p m i v n W u v e  « « •  « » •
1 H t  l l a n o . c - n . - n s a c n u s n v r s

Chapman Cone 
Valves. Self- 
Cleaning. Plug's 
fully seated and 
fully protected.



helps 
the war effort...

AT THE FRONT — Because of its except» 
ability to resist vibration, annealed Everdur” 
1010 Tubing is being used in fast flying Novj 
planes for vital fuel lines and high-press® 
hydraulic systems. »Registered in  U.S. PatentOfc

IN INDUSTRY—In this cast Everdur drum,dita 
sulphuric acid from a pickling bath is rinsd 
from brass components for cartridges., 
Everdur is ideally suited to this corrosive wod

EVERDUR gets the call for these and 
oth er tough w ar tasks for the same 

basic reason s that m ade this cop per-silicon  
alloy so useful in sew age treatm ent plants. 
It is stron g , ru stp roof and highly  
resistant to co rro sio n  . . .  it has a high

endurance lim it, fights fatigue . . .  it is read
ily w elded and ideally suited to  engineer
ing con stru ction  involving both  wrought 
and cast p arts. T h ese  are  som e of the 

d A  reasons why Everdur M etal is in such 
g reat dem and today. mw

£ & € / t d u / t /
T u n  l A t r c t r a m  u p  a c q  m M P A W V
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UNITS FOR EFFICIENT SEWAGE 
AND WATER TREATMENT

M any  sewage and  w ater tre a tm e n t p lan ts— b o th  m unicipal 
and V ictory  p ro jec ts— are using Jeffrey  u n its  of im proved 
design for efficient operation . W e list some of them  here . . .

M E C H A N IC A L L Y -C L E A N E D  BA R  SCR EEN S
FLOCTROLS (Controlled flocculation)
G RIT W A SH E R S  
SC U M  REM OVERS  
SC R EE N IN G S G R IN D ER S

(A l l  P a t e n t e d )

C H A IN S  BE A R IN G S

CH EM IC A L FEEDERS  
G R IT COLLECTORS  
SL U D G E  EL EV A TO R S  
S L U D G E  COLLECTORS

SPRO CK ETS

THE JEFFREY MANUFACTURING COMPANY
902-99 N orth Fourth Street, Columbus, O hio

B a l t i m o r e  C i n c i n n a t i  H o u s t o n  P i t t s b u r g h

S t . L o u i s  

S a l t  L a k e  C i t y

B i r m i n g h a m  C l e v e l a n d  H u n t i n g t o n
B o s t o n  D e n v e r  M i l w a u k e e
B u f f a l o  D e t r o i t  N e w  Y o r k
C h i c a g o  H a r l a n  P h i l a d e l p h i a  S c r a n t o n

O V E R  2 0 0 0  C O P I E S  S O L D
Are you one of the 2000 satisfied readers who 
has purchased this outstanding book on sewage 
disposal ? If not, we recommend that you place 
it on your shopping list.

Everyone concerned with the many prob
lems relating to sewerage and sewage treat
ment will find this 371 page book a reservoir 
of useful data, an educational treat and a 
splendid reference.

The thirty-two chapters are written 
by thirty-five authorities distinguished 
in their respective fields.

The topics are many and varied, 
covering (1) processes of sewage treat
ment, (2) disposal of effluents, (3) re
search in the laboratory and plant, 
(4) disposal of industrial wastes, 
and (5) regional and national as
pects of sewage disposal.

C opies  
so ld  as 
fo l lo w s :

To subscribers 
of Sewage Works Journal, $2.50 per copy 
To non-subscribers, $3.50 per copy 
(F oreign  P o stag e  of 33 ce n ts  is  extra)

Order your copy o f M O D ERN  
SE W A G E  D ISP O SA L  

today.

FEDERATION OF SEWAGE WORKS ASS’NS
Box 18 U R B A N A , IL L .
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T H R E E  C H IC A G O  FE A T U R E S  
FOR YOUR POST-WAR SEWAGE PLANS

1 — S p e c i a l i z e d  E q u i p m e n t

2 — A p p l i c a t i o n  E n g i n e e r i n g

3 — S u p e r v i s i o n  o f  I n s t a l l a t i o n  

a n d  O p e r a t i o n

SPEC IA LIZED  EQ U IPM EN T  developed by the Chicago Pump Co. for 
the Activated Sludge Process, and for automatic, trouble-free han
dling of sewage in all types of plants includes the follow ing:

C H IC A G O  W ID E -B A N D  A IR  D IF F U S IO N  S Y S T E M S  w ith Swing D if 
fusers and Stationary D iffusers for medium and large plants.

C O M B IN A T IO N  A E R A T O R -C L A R IF IE R , which performs the aera
tion and clarification phases of the Activated Sludge Process in a 
single tank, is ideal for small plants.

C O M M IN U TO R  for subsurface, automatic screening and cutting of 
coarse solids w ithout removal from sewage channel.

FLU SH —K LE E N  sewage pumps for lift  stations are automatic and 
cannot clog, because solids do not pass through the impellers.

S C R U -P E LLE R , designed especially for primary sludge, has m ultiple 
shearing action all the way through the pump.

APPLICA T IO N  EN G IN EER IN G , based on ten years’ experience, in 
cludes complete prelim inary reports in connection w ith the rational 
application of equipment for the successful operation of Activated 
Sludge Plants. Reports include cost and operation estimates and 
schematic layouts.

SUPERVISION  OF IN ST A LLA T IO N  AN D  O PERATIO N  insures sue 
cessful operation of plants and equipment.

OUR DISTRICT SANITARY ENGINEERS W ILL CONFER W ITH  YOU
Our District Sanitary Engineers are busy with war projects, but they can be scheduled to 
review your post-war problems with you when in your vicinity. W rite today and we shall 
be glad to call on you.

CHICAGO PU M P CO. SEWAGE EQUIPMENT DIVISION

2336 Wolfram Street,  C H I C A G O ,  I L L .  
P K o n «  B R U n s w i c k  4 1 1 0

V A C U U M —CON DEN SATIO N  — C IRCU LATIN G  — B ILG E  
FIRE -  HOUSE -  SEW A G E -  SC RU -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

R E P R E S E N T A T IV E S  T H R O U G H O U T  T H E  U N IT E D  S T A T E S  A N D  F O R E IG N  C O U N T R IE S
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Public Health must be maintained/
T h e  necessity  of ma i nt a i n i ng publ i c 
health in war time is self-evident. Munici
pal officers in charge of water purifica
tion and sewage disposal have a vital 
responsibility in guarding the nation’s 
health, that should not be underestimated 
as a contributing factor to final victory.

However, the problems of maintaining 
public health are becoming increasingly 
difficult in the face of material shortages 
and transportation handicaps. In order to

ease this situation in regard to Aluminum 
Sulfate as much as possible, won’t you 
help us by observing the following simple 
rules?

Order "maximum” cars to conserve 
transportation space and reduce the 
haulage necessary to serve your needs.
©  Place your orders as far ahead as 
you can so that we may schedule our pro
duction on an efficient basis.

Why Most American Cities Prefer General Chemical Aluminum Sulfate
General Chemical Aluminum Sulfate is 
an especially developed "Alum” High 
quality and constant uniformity have

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

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

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

G E N E R A L  C H E M I C A L  C OMP A NY
40 REC TOR  S T R E E T ,  NEW Y O RK ,  N. Y.

Technical Service Offices: A tlan ta  • Baltim ore • Boston • B ridgeport (Conn.) 
Buffalo • C harlo tte  (N. C.) • Chicago • Cleveland • Denver • D etro it • Houston 
Kansas C ity  • M ilwaukee • M inneapolis • New York • Philadelphia  • P ittsburgh  

Providence (R . I .)  • S t. Louis • U tica  (N . Y.)
Pacific Coast Technical Service Offices: San  Francisco  • Los Angeles 

Pacific Northwest Technical Service Offices: W enatchee (W ash.) • Y akim a (W ash.) 
I n  Canada: T he N ichols Chem ical Co., L td. • M ontreal • T oron to  • Vancouver
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D R F ^ F R  PIPE CO U PLIN G S
I f l l l J l J w l j l l  AND REPAIR DEVICES

y o u r M ; ™ ™ :

*‘T i9b toris
p th in e. Q uite a >° " .  ,  is P ipe U“ e Pr°o f everyth ing ^  ^  business is PW

★

( ¡ U r  ^ O i b - S E B V l N C ^  T H r  ^

r ° R C E s  m i »

such as s t= “
° °  r r J « ) - .  90 t ;  ( b . ^ » .  a * * *( R e p a i r  S l e  y  S t y l e  6 0  1 m a k e

e x a c t l y  t o  y o u r  spe ^  w e haven *

a satisfactory s» * ^  w £ wiU n° n fy J ° V re o r  phone

- ant0rWC' h e l p  o u d o V o W ^  —
0,/rJofe is  to help  y BRADroRt>- P *
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CAST IRON PIPE 
BECOMES EVEN ECONOMICAL

Y e s , c a s t  ir o n  p ip e , b y  far  t h e  lo w e s t  in  c o s t  p er se r v ic e  
y ea r  o f  a ll p ip e  m a te r ia ls  u s e d  fo r  u n d e r g r o u n d  m a in s ,  is  
n o w  m o r e  e c o n o m ic a l  th a n  ever.

★ ★ ★

In  J a n u a r y  w e a n n o u n c e d  t h a t  o u r  m e m b e r s  w ere  m a k 
in g  p ip e  in  a c c o r d a n c e  w it h  t h e  r e c e n t ly  a d o p te d  A . S . A .
LAW  O F  D E S IG N  for c a s t  ir o n  p ip e  in  u n d e r g r o u n d  se rv 
ic e . A n d  t h a t  t h is  n e w  L aw  o f  D e s ig n  w a s t h e  r e s u lt  o f  o u r  
co o p e r a t iv e  s tu d y  w it h  c o n s u lt in g  e n g in e e r s  a n d  p ip e  u se r s  
u n d e r  th e  a u s p ic e s  o f  t h e  A m e r ic a n  S ta n d a r d s  A s s o c ia t io n .

★ ★ ★

T h is  n e w  A . S . A. L aw  o f  D e s ig n  m e a n s  t h a t  t h e  w e ig h ts  
a n d  th ic k n e s s e s  o f  c a s t  ir o n  p ip e  a re  s c i e n t i f i c a l l y  d e s i g n e d  
f o r  sp e c i f ic  l a y i n g  c o n d i t i o n s .  N o  m o r e  r isk  o f  u n d e r 
g u e s s in g . N o  m o r e  o v e r -g u e s s in g  to  b e  s a fe . Y o u  g e t  t h e  
p ro p er  t h ic k n e s s  fo r  t h e  se rv ic e  r e q u ir e d .

O u r m e m b e r s  w ill  o f  c o u r s e  c o n t in u e  to  m a n u fa c tu r e  
c a s t  ir o n  p ip e  in  a c c o r d a n c e  w it h  p r e v io u s ly  e s ta b lis h e d  
s p e c if ic a t io n s — A .W .W . A .— A .G .A .—  F e d e r a l G o v e r n m e n t  
W W — P — 421. B u t  i t  w ill  b e  o b v io u s  t h a t  t h e  n e w  fa c to r s  
in  c a s t  ir o n  p ip e  d e s ig n  c a n  sa v e  t h o u s a n d s  o f  t o n s  o f  
m e t a l  w ith  r e s u lta n t  la r g e  e c o n o m ie s  t o ’p ip e  u se r s .

★ ★  ★

T h u s , c a s t  ir o n  p ip e  k e e p s  in  s t e p  w it h  A m e r ic a n  I n d u s 
tr y ’s s w if t  w a r t im e  p ro g re ss  in  d e s ig n  a n d  p r o d u c t io n .  
K n o w n  fo r  l o n g e s t  l i f e  b y  o ff ic ia l r e c o r d s— p ro v ed  t o  b e  
l o w e s t  i n  m a i n t e n a n c e  c o s t  b y  a n a t io n - w id e  su r v e y —  
s a l v a g e d  o r  r e - u s e d  b y  h u n d r e d s  o f  c i t i e s — it  is  n o w  s c ie n 
t if ic a lly  d e s ig n e d  fo r  sp e c if ic  la y in g  c o n d it io n s .  A n d  i t  is  
m o r e  e c o n o m ic a l  t h a n  ever . C a st Ir o n  P ip e  R e se a r c h  A sso 
c ia t io n ,  T h o m a s  F . W o lfe , E n g in e e r , P e o p le s  G a s B ld g .,  
C h ic a g o .

BAST IRON PIPE
RESEARCH ASSOCIATION, CHICAGO
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Plant Operation

A SEWERAGE PROJECT DESIGNED WITHOUT 
CRITICAL MATERIALS *

B y  P a u l  E. L a n g d o n

Greeley and Hansen, Chicago, III.

I t hardly seems necessary to make the general statem ent tha t some 
materials normally used in the construction of a sewerage project 
are now difficult to obtain and are therefore classified as “ critical 
m aterials.”  The w ar effort, with its many demands 011 production, 
requires stupendous quantities of all kinds of m aterials for the con
struction of army, navy and m aritim e facilities and the production of 
the machines and m ateriel of war. The twin subjects of “ critical 
m aterials”  and “ p rio ritie s”  are probably more discussed now by 
engineers than any other problems. The exchange of ideas for avoid
ing use of critical m aterials as well as experiences in the procurem ent 
of essential items is mutually helpful.

Most of the critical m aterials are well known although the list has 
seemed to grow day by day until it now encompasses all but a few of 
the major metallic construction m aterials. Steel, of course, is one of 
the most critical items. I 11 its many forms, including reinforcement, 
structural shapes, pipe and machinery parts, it has had a growing use 
in sewerage works and is most difficult to eliminate. Cast iron in 
pipe, fittings, valves, machinery p arts  and miscellaneous items is ap
parently somewhat less critical than steel, although a reasonably good 
priority is necessary to obtain delivery within a practical time. Copper 
is scarce and its necessary use in motors, electrical conductors and 
control devices indicates a reduction in mechanical equipment. Rubber, 
gate valves, sluice gates, lead, used equipment, forms, repair parts, 
and machinery of all kinds are some of the other principal items to be 
avoided.

I t would undoubtedly be possible to design and build a sewerage 
project with no critical m aterials although in many cases this would 
not be practical. I t  is seldom tha t the topography lends itself to the 
elimination of pumping of both sewage and sludge, particularly  where 
complete treatm ent is involved. The question of practical limits of 
reduction in critical m aterials is a p a r t of each problem tha t must be 
considered in the light of necessity of the project, and obtaining a 
preference rating for unavoidable equipment and of the overall cost 
both of construction and operation.

Until the tu rn  of the century many of the sewage treatm ent plants 
then existing were built w ithout the use of w hat we now call “ critical

* Presented at the Fifteenth Annual Meeting of New York State Sewage Works Assoc., 
New York City, January 22, 1943.
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m ateria l.”  In  New England, so-called in term itten t sand filtration was 
in  common use. An in term itten t sand filter p lan t was often built in 
na tu ra l m aterial. The sand filter beds were created by removing the 
top soil to uncover underlying sandy m aterial. The beds were su r
rounded by low embankments, underdrains were laid  anywhere from  
3 to 5 feet below the surface, and simple d istributing  devices were used 
fo r delivering sewage onto beds and these were built of vitrified clay 
pipe, of wood, and sometimes ditches and furrow s were used. M an
holes were built of brick or local stone. Gates were of the sim plest 
sort. Such plants produced excellent effluents. However, they took 
up a g rea t deal of room—roughly about an acre and a half per thousand 
people contributory to the plant, and considerable labor was required 
to scrape the surface of the filters from  time to time fo r removing 
clogging m aterial tha t lodged thereon.

L ater, prelim inary  sedim entation tanks were added built of brick, 
stone or unreinforced concrete. Aside from  the gates, these struc
tures embodied no “ critical m ateria l.”  Even the septic tanks used, 
somewhat later, embodied little “ critical m a te ria l”  if any.

F o r small communities, trea tm ent p lants embodying in term itten t 
sand filters can still be adopted where conditions are favorable, with 
fa ir  economy and with good results.

All subsequent development in the a r t  of sewage trea tm en t has been 
directed tow ard economy of space, economy of installa tion and economy 
of operation required to obtain acceptable effluents under any given 
local condition. This, in turn , has brought about the highly complex, 
modern, mechanized sewage treatm ent p lan t embodying much “ critical 
m aterial. ’ ’

Along with this elaboration of sewage treatm ent, it has been found 
necessary to secure more and more technical supervision of operation, 
including among operating personnel, civil engineers, mechanical 
engineers, chemists and biologists.

The w ar effort with its demands fo r m etals and machine work of 
all kinds tends to outlaw this modern type of plant. There are some 
areas, particu larly  in w ar work centers, where sewerage projects, in
cluding treatm ent, are necessary fo r the protection of the health of the 
troops and w ar workers. The designer is faced w ith the problem of 
conceiving a trea tm ent plant, where such is im perative, w ith a m ini
mum of critical m aterials, tha t will produce the required effluent and not 
be too costly to build or operate. I t  is therefore necessary to avoid 
some of the recent conceptions and revert to pre-mechanized types of 
units, having in mind tha t it may be desirable to add mechanical 
equipment a t a la ter date when m aterials therefor again  become avail
able. How fa r  this should be carried  is a m atter of judgm ent fo r any 
particu lar use and depends on many factors such as urgency, perm a
nency, cost, location, trea tm ent required, and many other factors.

There should be some differentiation between perm anent and tem 
po rary  construction both of sewers and trea tm en t p lan t structures.
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Where the project is to serve a perm anent population, increased by the 
war program , it  should be designed and built with this in mind so that 
equipment not now available may be installed a t a la ter date. W here 
a desirable unit cannot be operated without equipment, a tem porary 
substitute may be built, recognizing the desirability of la ter replace
ment. W here the project is definitely tem porary in character and its 
usefulness will end w ith the war, the entire construction may be tem
porary, thereby reducing the use of critical m aterials to a minimum.

Essentially, the p arts  of a sewerage project are the collecting sewers, 
the trunk or intercepting sewers, the treatm ent plant and the outfall 
to final disposal. A particu lar project will illustrate some of the 
methods used to decrease critical m aterials and in some parts  to 
eliminate them. This project is to serve a perm anent population and 
several new w ar housing developments in a crowded defense area 
located on tidal w aters. Collecting sewers have been built, the trunk 
sewers are under construction, it is expected tha t the outfall will be 
built in the near fu ture and prelim inary designs have been worked out 
for the plant which will comprise prelim inary treatm ent and chlorina
tion.
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The size of the trunk sewers required ranged from 36 to 60 inches in 
diameter. Minimum grades were used throughout to avoid the neces
sity for an interm ediate pum ping station. In  setting up the design 
of the sewer sections several alternates were considered and com
parative proposals requested from contractors on monolithic concrete 
construction, unreinforced concrete pipe with a concrete cradle and 
cradled segmental tile. The contract wTas aw arded and the work is 
being built using unreinforced concrete pipe for all sizes (Fig. 1). 
The work has progressed satisfactorily  and a sound, tight construction 
has been obtained.
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A special design of a manhole step made of vitrified clay was 
worked out to reduce the m etal required in the sewer construction. 
The design is relatively simple com prising a form ed block w ith a toe 
pocket and hand hold. I t  is bonded in w ith the brickwork of the m an
hole, and should prove to be a satisfactory  substitu te fo r the conven
tional cast iron or steel step. Manhole fram es and covers were 
specified to be of p recast concrete, reducing the required m etal to about 
32 pounds fo r reinforcem ent from  the o rd inary  weight of cast iron of 
about 500 pounds. The contractor requested perm ission to use cast 
iron fram es and covers which he could obtain w ithout extending a 
p rio rity  ra ting  and this perm ission was given.

There are a few special structu res a t connections and crossings of 
existing sewers and drains. In  most cases these are  built of monolithic 
concrete and some small quantities of reinforcem ent were required. 
The to tal am ount in the entire sewer construction did not exceed 2,500 
pounds.

P relim inary  investigations of several years p ast determ ined the 
type and scope of sewage trea tm en t fo r this project, based on pre-w ar 
standards. The p lan t was to comprise sewage pumps, screens, g rit 
chambers, sedim entation and chlorination with separate  sludge diges
tion, dew atering and ultim ate disposal as a low grade fertilizer. The 
p lan t designed under w ar conditions and w ith w ar lim itations on m a
terials and equipment follows these conceptions in structu res and 
provides fo r adaptation  of mechanical equipment when it becomes 
available.

Although the sewers were designed on minimum grades it was 
impossible to provide sufficient head for g rav ity  flow through the tre a t
ment p lan t and sewage pumps are a necessary p a r t  of the plant. 
Somewhat more than the minimum pum ping head is provided in the 
pumps to place the structures above ground w ater level and thereby 
reduce loads on unreinforced concrete and the w eight required  to 
resist flotation.

Sewage pumps, motors, electrical controls and piping are critical 
m aterials but no substitu te has been found fo r perform ing the ir func
tions. There are used pumps and motors tha t can be purchased and 
reconditioned and this field is to be canvassed fully. Control equipment 
can be im provised if necessary. In  any event the to ta l outlay necessary 
is small and should not be an insurm ountable obstacle.

The housing structu re  fo r the pumps is simple and requires no 
critical m aterial. One clesigp comprises the insta lla tion  of each pump 
in a circular dry  p it of unreinforced concrete sunk as a caisson (Fig. 
2). Independent connections from  the trunk  sewer to each un it are 
provided with wood stop gates to isolate the suction, and a wood slat 
bar screen in another unreinforced caisson type well fo r protection of 
the pump. D ischarge piping is to have a free discharge into an open 
conduit leading to following structures. W ith this arrangem ent gate 
and check valves are elim inated on both suction and discharge sides
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of the pump. The station superstructure is to be built independently of 
the pump and screen wells on unreinforced footings and with a con
crete floor placed directly on the subgrade. The superstructure is of 
brick and wood construction.

A

S E C T IO N  A - A
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G rit chambers are of the conventional controlled velocity type with 
proportional flow weirs constructed of wood. They are  a rranged  for 
hand cleaning and are designed of proportions th a t will allow the la te r

S E C T I O N  A-A

S E C T I O N  B - B

P i g . 3 .

installa tion of mechanical g r it removal equipment. Stop logs or 
wooden sluice gates are  provided for inlet control and sluice gates may 
be substitu ted  la te r when available.
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The entire sewage flow through the p lan t will be m easured by means 
of a P a r shall Flume constructed in the conduit between the g rit chamber 
and the sedim entation tank. If  obtainable an automatic recording 
and integrating m eter will be installed, otherwise readings of flow 
will be logged from a staff gage or simple float.

s'

H

Lit11 ■ ' "C

*-iO'Cirs
U  1

7Sars'

secTiorJ B-B

F ig . 4 .

The sedimentation tanks presented an in teresting problem in the 
elimination of critical m aterials. Several a lternate types of installa
tions were considered and the choice narrow ed to two. One of these 
(Fig. 3) is of the Imhoff type comprising a series of unreinforced con
crete cylinders sunk as caissons w ith hopper bottoms in each and flow-



176 SEWAGE WORKS JOURNAL March, 1943

ing-tlirougli com partm ents of wood joining the several units. The 
en tire concrete construction would be unreinforced and  w ith wood 
baffles making up the settling  com partm ents, the only critical m ateria ls 
required  would be in the sludge w ithdraw al piping. The principal 
objection to this construction is its cost due to the 40-ft. depth of tank 
and the heavy work required to sink the 40-ft. diam eter caisson.

The alternate  design is the conventional shallow rectangular tank 
(Fig. 4) designed fo r the use of drag  scraper sludge rem oval equip
ment. In  this case reinforcem ent is elim inated by the use of gravity  
concrete wall sections and by unreinforced floors which can be above 
ground w ater due to the shallow depth. I t  would be highly desirable 
to make the installa tion  of sludge removal equipm ent a t the time the 
tanks are  built and this may be possible. Equipm ent m anufacturers 
have been approached w ith the idea of reducing critical m ateria ls and 
some progress has been made in this direction.

Sludge pumps will be required  fo r either type of sedim entation 
tank. In  the case of the Imhoflf tank they can be of the co n trac to rs’ 
trench pump type discharging into a pipe or trough to the sludge d ry 
ing beds. F o r the rectangular tanks, piston type pumps will be neces
sary  fo r pressure discharge to digestion tanks. H ere again  new equip
ment designed fo r the purpose is desirable but reconditioned con
tra c to rs ’ trench pumps can be used if necessary.

Round digestion tanks may be built above ground w ater by using a 
g rav ity  wall section or m ay be sunk as a caisson (F ig. 5). The tank 
at the higher elevation has less heat loss, would be less expensive to 
construct and is therefore preferable. In  o rder to elim inate heating 
coils, sludge should be heated by direct steam  application p rio r to dis
charge into the tank. F loating  covers are desirable if they can be 
obtained and the tanks are arranged  to accommodate them. As a 
tem porary  expedient a fixed or floating wood cover is a possible 
alternate.

A nother possibility in this case is the tem porary  use of old wooden 
barges fo r sludge digestion. They are available and can be moored 
along the adjacent bulkhead. I t  would probably be im practical to 
m aintain desirable tem peratures in the sludge under these conditions 
and somewhat g rea te r capacity would be required.

So much equipment is involved in a mechanical dew atering insta lla
tion th a t this method has been abandoned fo r the du ration  and con
ventional drying beds substituted. The design contem plates use of 
wood exclusively fo r division posts and planks, runw ays and d istribu
tion of sludge. Their cost is not g rea t and they can be abandoned in 
favor of the mechanical equipment when it again  becomes available.

The outfall sewer will provide ample contact period fo r sterilization 
with chlorine and a tank fo r this purpose will not be necessary. Liquid 
chlorine in solution will be applied to the tank effluent th rough conven
tional equipment, if it can be obtained, or may be applied as a solution 
of calcium hypochlorite by means of one or more constant feed orifices 
of p roper size to ad just the dosage to the ra te  of sewage flow.



An outfall sewer of 48-in. diam eter extending 1,700 ft. into tidal 
waters with a depth of 33 ft. a t the outlet requires careful considera
tion of construction conditions and procedures. Steel or reinforced 
concrete pipe are both recognized as suitable m aterials for such sub-
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Note : F ix ed  I/Hood Covers mot/ 
¿ e  u se d  o s  o/fernafes io 
F/oatiny Covers if'desired .

F ig . 5 .

aqueous construction. Concrete pipe was selected for this installation, 
reinforced with a single elliptical cage of steel. The to tal weight of 
steel in the entire length, including jo in t rings, reinforcement, harness 
bolts and fittings and anchorage a t the outlet end is less than 40 tons.
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The design a t the outlet will provide wide dispersion and makes use 
of noncritical m aterials to provide security fo r this vulnerable section 
of the structure.

Some of the methods used or suggested for elim ination or reduction 
of critical m aterials are only m inor deviations from  accepted modern 
practice. Some others represent more radical departu res and  might, 
under other circumstances, be classified as “ flight of fancy .”  They 
are not recommended for general adoption as in some cases they will 
resu lt in increased costs of construction or operation or both, and may 
require a longer time to build. However, when a necessary p lan t must 
be built and lim itations are imposed as to available m aterials and 
equipment, the challenge cannot be ignored. “ S tro n g arm ” methods 
m ust be employed under such conditions. A g rea t deal can be done 
w ith available m aterials by the p roper application of fundam ental 
principals. I t  is surprising, in a way, to w hat a lim ited extent this 
effort is often made.

D iscu ssio n

By A. M. B a w n

Chief Engineer and Manager, Los Angeles County Sanitation District

The adm inistrative officer of a large sewerage au thority  woi’ks today 
among many conflicting forces, and it becomes his job to balance tbem in 
such a m anner as to keep his house in order and his p lan t p roperly  oper
ated and maintained. I t  is the general rule tha t the revenues w ith which 
he works are derived from  taxation in one form  or another and tha t for 
any current year his budget and requirem ents have probably been antici
pated some year or more in advance. Unless there are other and un
usual sources of revenue, he is limited by w hat he has 011 hand and 
cannot, in many instances, expand his resources to meet unusual 
requirements.

Generally the policy-determining agency of a sewerage au thority  is 
a governing board to whom the adm inistrator is responsible for the 
safety and in tegrity  of the system. I t  is especially im portan t at a time 
like the present tha t there be a thoroughly sym pathetic understanding 
between the adm inistrator and his legislative board, and to this end the 
form er m ust bend his effort. The board is usually charged w ith deter
mining the amount of the annual levy and the adm inistrator encounters 
added difficulty in having to justify  additional costs in  the face of re
stricted or im paired service.

H ealth authorities, in view of the lim itations imposed by Federal 
regulations, have relaxed their requirem ents to some extent but not 
their vigilance. Although their ranks of technically tra ined  men have 
been seriously depleted those who rem ain appear to be equal to the occa
sion and public health will probably not suffer greatly. Indeed, it  is not 
unlikely that the present situation may disclose a su rp rising  sense of 
responsibility in local authorities.
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The adm inistrator must deal w ith a large group of Federal agencies 
imposing sweeping and rapidly changing regulations regarding what 
the nation as a whole may or may not do in the way of operation, m ain
tenance, repairs and extensions. These regulations, many times in
applicable to the large sewerage project, must, nevertheless, be ob
served. They are certainly not aimed at simplifying one’s job. In  
fact, the reverse is quite universally true and m ust necessarily be so in 
view of restricted m aterials and manpower. The observance of govern
mental regulations is an added duty to seriously im paired organizations 
and one which requires intensive study as well as a m aterial amount of 
work within an organization to effect compliance with rapidly changing 
conditions and orders.

In complying with current Federal orders it is many times neces
sary to indulge in some weird adventures in designing and to invent new 
and unusual patterns of procedure. This feature alone contrives to 
leave little, if any, leisure or complacency in the office engineering staff. 
The building of structures without m aterials now deemed critical and 
which seemingly yesterday were identified as entirely essential, is a task 
which leads engineering design forces through unfam iliar paths before 
the proper objective is reached. I t  most certainly is not conducive to 
minimizing the task of adm inistration.

Until the end of the war, when sanitary  engineers presently of mili
tary age return to their civilian pursuits, it appears unlikely tha t de
pleted technical staffs are going to be built up with the younger per
sonnel so essential to their growth and development. Sanitary  engi
neers are even now being placed under the same regulations as to assign
ment that obtain in the case of doctors, dentists, etc. A number of tech
nical men will be released from employment in 1943 because of a rapid 
cessation in building construction; but if they are of m ilitary age and 
otherwise acceptable, they will doubtless go into the armed forces so that 
about all one can hope for is to staff with older men.

The most perplexing problem of all is manpwer. This difficulty 
manifests itself first in actual shortage of sufficient personnel to do the 
job properly; particularly  if one desires to adhere to a work-week estab
lished by law and based upon 40 hours of labor in 7 d a y s ; and second, 
in the difficulty of persuading men to continue working for pre-war 
wages when government and industry, and all others working in the na
tional defense program , are competing with one another and with lower 
levels of government, by paying the highest wages the country has ever 
known. As heretofore stated, it is not always possible to find the means 
wherewith to raise salaries when operating on a fixed budget, especially 
when the situation has developed with the rap id ity  characteristic of the 
one with which we are now faced. The difficulty is not insurmountable, 
however, if the staff can be persuaded to work longer hours, in which 
case the salaries in unfilled positions may be divided among those who 
have to assume new duties and work longer hours. This policy is being 
followed with some success in a number of large organizations.
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The picture is not black—ju st a little foggy. Probably no worse in 
sewerage problems than in any other local governm ental function, and 
one finds among the Federal agencies some p re tty  good friends who are 
willing to extend their efforts to help those in distress. Among these 
are the Federal W orks Agency, adm inistering the funds appropria ted  
under the Lanham  Act, for the construction of public facilities where 
w ar industries have necessitated their installation and where they do not 
otherwise exist and cannot lie provided by local governm ental agencies; 
another, the Defense P lan t Corporation, seemingly always willing to 
carry  its full share of the load in  adapting existing sewerage facilities 
to its needs; and still another, is the Army, via U. S. E. D., which has 
been more than fa ir  in its dealings w ith those local agencies serving the 
A rm y’s needs.

As m ight be expected, the national emergency has not tended to ease 
up on the duties of the sewerage adm inistrator, but conversely, has 
m aterially  increased his labors and difficulties. Nevertheless, from  what 
may be learned, sewerage systems are not being seriously im paired nor 
will they feel greatly  the effect of w ar unless the emergency continues 
over an extended period of years.



FORUM: INFLUENCE OF THE WAR 
ON SANITARY ENGINEERING *
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{State Engineer)
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Introductory Remarks

B y  L i n n  H .  E n s l o w

Editor, Water Works and Sewerage and Chairman, Sanitary Engineering Division, A .S.C .E.

Chairman Velzy, Members and Honored Guests: The speaker con
siders it a privilege and honor to have been asked to preside over this 
Forum on the timely topic of the influence of the war on sanitary engi
neering, as a profession and practice in the recent past, the present and 
near future. I t  will be noted th a t this topic is in effect continued a t the 
Annual Division Session this evening by Dr. Abel Wolman, to whom 
the speaker feels particularly indebted for having accepted the urgent 
invitation to address us on the especially timely topic of the place which the 
sanitary engineer and sanitary engineering was to occupy in the post-war 
world. From my conversation with Mr. Wolman those not present here 
shall miss a great deal of information which the sanitary engineer should 
wish to have concerning the future of this branch of the engineering pro
fession—and the term sanitary engineer is here used in the broad sense 
to represent water and sewage works managers and operators, in addition 
to public health engineers and designers.

It is a genuine pleasure to be able to say to you th a t every single one 
of these distinguished speakers from whom you will hear has responded 
one hundred per cent to the request of your Committee on Arrangements 
to take part in this special Luncheon Forum. I should say to you tha t 
Secretary Bedell, in extending the invitation, used a method of the day 
when he informed each participant th a t he had been chosen with thought 
and a purpose and th a t each should consider th a t he had been “ drafted”

* Presented a t The Fifteenth Annual Meeting of The New York State Sewage Works Asso
ciation, New York City, January 22, 1943.



182 SEWAGE WORKS JOURNAL March, 1943

for the occasion. Like the soldiers th a t they are, each of them  took on 
his assignment without a single plea for “ deferm ent” coming from any. 
Your Committee and the speaker feel th a t you have a real trea t coming 
to you in hearing from such a representative group as you see sitting a t 
this table.

You will note th a t the cross-section includes an outstanding State 
Sanitary Engineer—Chas. A. Holmquist—whom this Association has too 
infrequently had the privilege of hearing. His Division in the N. Y. State 
D epartm ent of H ealth has done an outstanding job of serving the war 
effort. In  fact his Principal Assistant Engineer—Earl A. Devendorf—as 
State W ater Coordinator has just been voted the Diven Medal by the Am. 
W ater Works Association for the splendid job done in the M utual Aid 
Program which has been so thoroughly developed in N. Y. State and its 
effectiveness proven by several tests. We are especially pleased with our 
success in getting Charlie Holmquist to appear on this program even for 
the five minutes th a t the several speakers were requested to fill.

The next speaker in recent years has become a “ regular” in attending 
sessions of the N. Y. State Sewage Works Association after a hard week 
of activities on the A.S.C.E. Board of Direction and several of its hardest 
working committees. As Chairman of A.S.C.E.’s Committee on the Ad
vancement of Sanitary Engineering for several years he has filed a note
worthy report of this im portant committee which is now in print. In  his 
capacity as Professor of Sanitary Engineering a t the U niversity of Cali
fornia he will review the effects of this war on sanitary engineering training 
and preparation from the standpoint of “ The Educator.”

Before leaving this participant, whose five minutes will pass I predict 
far too quickly to please this audience, I wish you to  know th a t he was 
honored by the student body of U. of C. by being elected “ Dean of M en” 
—no little distinction I can assure you—but, knowing Charlie Hyde is to 
appreciate why.

The third participant has become a “ regular” a t these annual meetings 
also. We have never before been able to get him on a program. He is 
presented to give the problems and the effects of this war on the “ Plant 
Designer.” He can review this topic not alone from this war bu t also from 
World War I. He is a Pennsylvanian (Lehigh) who transplanted himself 
to N orth Carolina long ago and the ta r gathered on his heels in the first 
year of his residence has been effective in holding him in his adopted state 
these many years. If he tells you one-tenth of what he could of the prob
lems of the designing engineer in charge of cantonm ent construction and 
the building of sanitary facilities during World W ar II, I will be surprised 
—the afternoon isn’t  long enough. W hatever he has to  tell, I know that 
you will be repaid for having brought to you this capable designer and 
old “ W ar H orse”—“ B ill” P ia tt of Durham, N. C.

The fourth participant will speak from experiences of the “ Plant 
Operator ”—and, here again, five minutes is not enough. Anyone who has 
in recent times visited the Sewage Treatm ent Works of Minneapolis and 
St. Paul, which he manages, will have been impressed with p lant main
tenance and operation plus salvage of critical materials and a wartime 
economy throughout. This participant, who has completed evaluation of
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a splendid and rapidly consummated survey of the normal requirements of 
critical materials for sewer system and sewage treatm ent plant main
tenance and operation, is serving as Consultant to the WPB in Washing
ton. I hardly think th a t George Schroepfer, President of the Federation 
of Sewage Works Associations, requires any further introduction to this 
group.

The fifth participant will review some of the “ headaches” th a t this 
war has brought to the Chief Engineer and Manager of a county-wide 
Sanitation District—or Districts is a more proper term  perhaps. He will 

.impress on you tha t most of these “ headaches” have a remedy if one 
appreciates the proper source to go to and proper procedure to follow in 
seeking alleviation, even though complete “ cure” may not be had. He 
will tell you, I believe, of the effects of the ravages on key operating man
power and some measures a t the manager’s disposal to check this “ head
ache,” which is amongst the most severe. I t  is a privilege to hear from 
the Sewage Federation’s Vice-President, who besides managing the Sani
tation Districts serving 26 municipalities in Los Angeles County finds 
time for sitting in the quarterly meetings of the Board of Direction of the
A.S.C.E., performing magazine editorial functions, serving as County 
Decontamination Officer, etc., etc. He is our stalwart from Southern 
California—A. M. Rawn—known far and wide as “ A .M .”

fCHARLES A . H o l m q u i s t :

I shall limit my discussion of this topic to the point of view of the state 
departments or boards of health. In order to determine the influence of 
the war upon the sanitary engineering activities of state health depart
ments a questionnaire was sent out by a Committee on Defense Sanitation 
of the Conference of State Sanitary Engineers last year. Replies received 
as of September 15, 1942, indicated th a t the war has had serious impact 
on most of the state sanitary or public health engineering organizations. 
Most state health departments had lost a large proportion of their en
gineering personnel a t a time when the duties imposed upon them had 
increased greatly as a result of the war. Some states had lost 50 per cent 
or more of the personnel, about two-thirds of whom had entered military 
service and about one-third had resigned to take more remunerative 
civilian positions in war-connected industries.

In many states the depletion of sanitary engineers seems to have gone 
beyond the point where adequate service can be rendered and further 
losses would seriously handicap the public health engineering work in such 
states. The difficulty of getting replacements is indicated by the fact tha t 
with a total of 366 engineers or sanitarians lost, only 48, or about 13 per 
cent, had been replaced. Only five states reported no loss in engineering 
personnel but they included those having only one sanitary engineer, the 
chief engineer or director of the division of sanitary engineering. The 
conditions have been alleviated somewhat, however, by the employment 
of engineers loaned to various states by the United States Public Health 
Service. Only five states reported they had been able to carry on routine 
work as before the war.

t Director, Division of Sanitation, New York State Department of Health, Albany, N . Y.
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Our experience in New York S tate has been similar to th a t of the other 
state departm ents of health. Out of our to tal of 49 engineers we have 
lost 15, of whom 7 were in key positions in the Central Office or in charge 
of our District Offices. They are all commissioned officers in the army 
or navy. Six replacements have been made by the appointm ent of new 
men of less experience. There are now 9 vacancies th a t we have been 
unable to fill with qualified engineers. Our inability to fill vacancies is 
due not only to the lack of available qualified sanitary engineers bu t also 
to the fact th a t when the perm anent incumbents on military leave return 
the substitute appointees will lose their positions in accordance with the 
provisions of the M ilitary Law of New York State.

Even under normal conditions the loss of so many engineers would 
have handicapped the work of the Division considerably but, coupled 
with the large number of added duties imposed upon us by the war, it 
has become a problem of major magnitude. In  addition to the M utual 
Aid Program for W ater Service, which has occupied nearly half of the time 
not only of the Central Office staff bu t also of the field staff, the following 
are among the more im portant time-consuming additional functions tha t 
have been assumed by the Division as a result of the war:

(1) Studies of industrial waste problems in connection with munition 
and industrial plants.

(2) The examination of and passing upon plans for water supply, 
sewage and waste disposal for war industries, m ilitary and naval establish
ments and housing projects.

(3) Giving advice and assistance to military authorities on sanitary 
engineering problems.

(4) Assisting in the sterilization of new water mains installed to serve 
war industries and military establishments.

(5) Engagement in sanitation activities in connection with expanded 
and new war industries and housing projects.

(6) Survey of im portant war-connected water supplies with reference 
to their protection against possible sabotage, carried out under the Facility 
Security Program of the United States Public Health Service. These 
surveys, which consumed about 140 man days, were made by our district 
engineers with the cooperation of the State Police.

(7) Investigating projects subm itted under the Lanham Act including 
conferences with municipal officials and the examining and passing on 
plans for such projects.

(8) Keeping the State W ar Council advised of the activities of the 
Division on war connected problems.

(9) The control of sanitation around m ilitary and naval establish
ments during and after construction. This work has comprised milk 
control, restaurant sanitation, supervision over water supplies, sewerage, 
waste disposal, etc.

In  connection with the construction of a large ordnance depot there 
was an influx, w ithout warning, of several thousand employees into a rural 
area consisting mostly of sub-marginal farm land and a few ham lets having 
neither public water supplies nor sewerage systems. I t  was necessary for 
our district staff to take over the entire control of sanitation in the area.
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Arrangements had to be made by our engineers to distribute water in 
tank wagons, to build privies, to examine and post hundreds of farm wells 
that were available to employees both inside and outside of the reservation, 
to supervise and establish trailer camps, etc. Six engineers, including 
two U. S. Public Health Service engineers, were employed on this work for 
about six months, working many hours overtime. Although the stage 
was set for serious outbreaks of communicable diseases due to lack of water 
supply and sewerage facilities and the deplorable conditions resulting 
therefrom, it was gratifying th a t not a single epidemic occurred in this 
area. Credit for this must be given to the field staff for its prompt and 
efficient work.

As a result of these new activities brought about by the war it has been 
necessary to curtail many im portant functions of the Division, such as 
routine supervision over the operation of water and sewage treatm ent 
plants. We have had to depend on the monthly reports of daily operating 
results submitted by the operators to determine if the plants are being 
operated satisfactorily and to make inspections only a t the request of the 
operator or when the monthly reports indicate th a t difficulty is experi
enced. Until the war is over it will not be possible to exercise more 
detailed supervision over these and other public health services in the 
state.

* C h a r l e s  G i l m a n  H y d e :

I have been asked to present my opinion with respect to the influence 
of the war upon sanitary engineering. Opinions are based upon impres
sions. Impressions are derived from reading and observation. To quote 
Will Rogers: “ All I know is what I read in the papers.” And to this, in 
the present case, I will add the results of such observations as I have been 
able to make on the far western fringe of this country.

In general it seems to me tha t the influence upon sanitary engineering 
of this war, both currently and in the post-war period, is and will be 
salutary. However, there are or may be certain elements of danger. 
These are related to the efficiency with which sanitary engineers, or those 
who claim to be such, perform their allotted tasks. There can be little 
question concerning the quality of the performance of those who are truly 
competent by reason of training or experience, preferably both. The real 
danger lies in the behavior and output of those who are not competent, 
yet who have been placed in a position to undertake sanitary engineering 
work and responsibilities by virtue of the great pressure or demand for 
such personnel.

In the first place this war, as no other war and no other period in the 
world’s history, has created a demand for the sanitary engineer’s services. 
This demand obtains with respect to our armed forces and to civilian 
duties appurtenant to the war effort.

Large numbers of sanitary engineers have been commissioned in the 
Sanitary Corps of the Army. And now, for the first time in our history, 
sanitary engineers are being sought in connection with the far-flung activi-

* Professor of Sanitary Engineering, University of California, Berkeley, Cal.
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ties of the N avy and M arine Corps in the present struggle and for the 
post-war era.

The sanitary engineering personnel of the United States Public Health 
Service is being largely expanded, both as commissioned officers and as 
civilians. For the most p art such men are required to have special training 
in problems of environmental sanitation.

The construction of great numbers of arm y cantonments, camps and 
posts, and the assignment of the operation of their utilities to the Engineer 
Corps, has for the first time called into service in th a t arm  sanitary en
gineers, as such, both commissioned officers and civilians. This personnel 
is engaged upon the design of works and upon operation.

In  the design of the utilities for the Army, N avy and M arine Corps, 
and to a less extent in their construction, designing engineers and con
tractors have employed many men with a t least some training and ex
perience in the sanitary engineering field.

The conditions of the post-war period will doubtless demand th a t a 
vast program of sanitation be conducted in order to keep people a t work 
until industry and other activities absorb the then available surplus of 
manpower. The planning, design and construction of such public works 
will enlist the efforts of many sanitary engineers now in civilian life as 
well as those released from direct war service. Moreover, it is probable 
th a t our Army and Navy will continue to utilize the services of some of 
their sanitary engineering personnel, a t home and abroad, for years to 
come. If America is to play its proper role of a "b ro th e r’s keeper,” 
foreign service in the field of sanitary engineering may be.expected to be 
extensive and prolonged.

I t  is to be hoped th a t the im pact of the war upon sanitary engineering 
will reach back to our educational institutions and their curricula. The 
Report of the Committee on the Advancement of Sanitary Engineering of 
the Sanitary Engineering Division, American Society of Civil Engineers, 
has strongly emphasized the fact th a t many of our engineering schools are 
graduating men who are dubbed "san ita ry  engineers,” bu t who have had 
but little exposure, if any, to fundamental courses in bacteriology, sanitary 
chemistry, and, in general, to those dealing with the broad field of environ
mental sanitation. Since the demands of this war are dem onstrating as 
never before the value of this better sort of training, it is to be hoped that 
our schools will respond and will revise their curricula accordingly. Other
wise, tha t training, undergraduate and graduate, should be delegated to 
those institutions only which can offer competent instruction.

Another effect of this war upon sanitary engineering—but this may be 
wishful thinking—lies or should lie in the planning and construction of 
simple or simpler works where simple procedures and treatm ents may 
properly be employed, thus capitalizing natural features and conditions to 
their rational limit.

Still another effect relates to the discovery th a t many non-critical 
materials can profitably be employed where in the past less abundant and 
more costly materials have been used. This same situation may apply to 
methods and procedures, as for example, in the use of protective coatings
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or other devices for the preservation of certain more vulnerable but less 
expensive materials.

In summary, it would seem th a t sanitary engineering is in a uniquely 
favorable position both during the active prosecution of this war and under 
the probable conditions of the peace which will ensue. This favored 
status would appear to comprehend a better appreciation of the sanitary 
engineer and of his achievements, actual and potential; a much greater 
demand for his services; and, it is to be hoped, a broader and more compe
tent fundamental education, in order th a t his title may be justly applied 
and held.

*W il l ia m  M. P i a t t :

Mr. Chairman and Fellow-Sufferers:
For some ten or fifteen years I have looked upon the third week in 

January as my annual vacation, and I have been happy each time to 
return to the struggle a t home wondering all the time if I could make it 
again the next year. And, in spite of the fact tha t I have never been a 
member of this organization, the high light of the week has been your 
meeting and its opportunity for close association with the most unselfish 
body of men in the world, who devote their every waking moment not to 
gold digging, but to public service.

All of these years I have been applauding from the sidelines. This 
year my sins have caught up with me and I have been drafted to tell you 
in five minutes what I think the war had done for sanitary engineering. 
I have no Army background. I was a college student during the Spanish- 
American war, a father with six children during World War I, and for 
many days I have thought diligently bu t hopelessly of something to say 
on this subject. Then the thought came to me th a t something was wrong 
with the picture, th a t what sanitation and science have done for the Army 
was nearer the tru th , and so I am changing my text.

In our own wars disease has killed more soldiers than bullets have. 
In this city of New York during the Revolutionary War smallpox broke 
out and two of my ancestors who were prisoners in a British prison died 
as a result.

Compulsory vaccination has made us all immune to th a t terrible 
scourge.

At Salisbury, in North Carolina, 11,700 Union soldiers are buried in 
18 trenches, nameless and unknown, as a result of insanitary conditions 
in the prison there during the Civil War.

In the early nineties the Ninth Regiment was the crack regiment of the 
old National Guard in Pennsylvania, and rumor had it th a t this regiment 
was to be sent to the Columbian Exposition. The regiment was recruited 
to full strength overnight, and then the steel strike and riots sent them to 
Homestead to sleep in tents in the dead of winter, but there were no flies 
or mosquitoes to spread disease, and they didn’t  get to Chicago.

Five years later this same regiment in a ten t camp in Florida was 
almost wiped out by typhoid fever and never got to Cuba.

* Consulting Engineer, Durham, No. Carolina.
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The French Company th a t tried to  build the Panam a Canal failed 
because of yellow fever and malaria, bu t the Army engineers built it  for 
us after science and sanitation had eradicated the mosquito.

Then we were plunged into the World W ar in a terrible winter with 
measles and influenza ram pant both in the partly  built arm y camps 
and in our cities and towns as well, and the death toll from disease was 
enormous.

And now we are in a Total World W ar, a totally  different war, tha t 
we couldn’t possibly get into, and our soldiers are being trained in clean 
camps, housed in substantial, heated buildings, with screened openings, 
safe water supplies, garbage incinerators, sanitary plumbing, and water- 
carried sewage, with modern disposal plants, and wonderful hospitals. 
When our soldiers take the field they have been immunized by inoculation 
and vaccination against many of the known epidemic diseases and drugs 
are available for the cure of most of the rest, and so we have the feeling 
th a t from the record as it stands today, surely science and sanitation, with 
discipline, have made the Army a safer refuge for the soldier up to the 
time he goes on the firing line than we who are in the background enjoy 
in our own homes and towns. The soldier’s greatest danger today is a 
furlough.

* G e o r g e  J. S c h r o e p f e r :

In  a desire to do his part in the early winning of the war, the operator 
of sanitary facilities has met and satisfactorily solved a num ber of per
plexing problems, which a t the time they presented themselves may have 
seemed almost insuperable. Some of these could be anticipated and 
planned. Some arose suddenly and without warning, and some were 
thrust upon him without his having a voice in their handling or any control 
over their effects. He has taken them in stride with the feeling ever 
present th a t in their solution he was making a direct contribution. Often
times he realized th a t in the solution evolved, advances had been made 
in the art which will be of lasting benefit to the profession.

Some of the effects of war with which the operator has been confronted 
are the following:

1. As a problem the loss in trained personnel has been a vital one and 
is increasing in seriousness. In some of the recently constructed me
chanical plants the loss of one-fourth to one-half of the regular personnel 
presents a problem of considerable magnitude. In  this connection the 
work of the Federation in securing recognition by the W ar Manpower 
Commission of the essential nature of our field as a public health service, 
is worthy of mention.

2. M any plants have been confronted with the problem of handling 
additional quantities of sewage and industrial wastes in plants already 
taxed to the limit. This has resulted from increased industrial wastes 
from war plants, in the treatm ent of which many unusual and troublesome 
problems ensue, and from the shifting of population to centers of war

* Chief Engineer and Superintendent, Minneapolis-St. Paul Sanitary District, and President, 
Federation of Sewage Works Associations.
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activity. In some cases concessions have had to be made to stream clean
liness, which should be recognized by public authorities as being temporary 
duration measures.

3. The scarcity and the difficulty of procuring certain critical materials 
is a real problem to the operator, both from the standpoint of maintenance 
and repair, and from the difficulty of making needed additions and im
provement changes. The fact th a t the W .P.B. has recognized the vital 
nature of our field by granting priorities, which on the whole have been 
fairly adequate, has assisted us immeasurably.

4. To the above can be added a multitude of other problems and minor 
inconveniences of local application, which result from the war and which 
the operator charges on his mental books to H. & H., knowing tha t in 
the final accounting satisfactory repaym ent in full will be had.

So much for the headaches. I t  is much more pleasant and construc
tive to think about some of the things the operator can do to assist in 
bringing this conflict to an early conclusion. The operator has learned to 
reduce the use of critical materials in order to make them available for 
direct war use. He can reduce further. He has learned to improvise. 
Now it is necessary to improvise on the improvisations. He has learned 
the need for increased use of his products such as fertilizer, grease, and gas. 
He can promote their further use. He has effected economies and secured 
increased capacity or efficiency out of his processes. Possibly he can 
squeeze out just a bit more. In all of these ways and more, the operator 
can do his part, and it is no small one, in contributing to an early victory.

Our forward-looking officials are already making plans for winning the 
peace. We have some plans of our own th a t need formulation. Thought 
on the many changes and adjustm ents in returning to our normal operating 
conditions should not await the time they are upon us. We should think 
of methods of insuring the return of operators and personnel to their 
former positions. We shoidd think of increasing the recognition to and 
the standards of plant operators. We should plan improvement changes 
which have been deferred, and needed additions which have been sus
pended, so tha t when the war is won and the call for projects goes out our 
field will share in the benefits and continue on the upward trend so marked 
before the war.

Much of the effort in this direction is for the individual. However, 
certain of these problems are of a type towards which as individuals we 
can accomplish little and which therefore must be attacked by group 
action. As I prepared these notes on what is needed I realized a t several 
points that the Federation and the various member Associations have 
already moved in tha t direction. Speaking of the Federation, committees 
have been active on just such projects as have been enumerated. We 
have very active committees working on such m atters as Post War 
Planning, War Service, Operators’ Qualifications, and Publicity and Public 
Relations, just to mention a few. M any more service possibilities are 
open to us and while much has been done a big job remains. We too are 
winning our battle.



WARTIME SANITARY PROBLEMS OF A STATE 
HEALTH DEPARTMENT *

B y  W . F .  S h e p h a r d

Assistant Sanitary Engineer, Michigan Department of Health, Lansing, Michigan

Our introduction to the problem of wartime sanitation came in Au
gust, 1940, when preliminary plans for reconstructing the sewage trea t
ment facilities for Selfridge Field came to  us for review. The uncertainties 
encountered in the preliminary phases of this project apparently formed 
the pattern  for subsequent projects. Estim ated loadings fluctuated from 
week to week over ranges of several hundred per cent before a final deci
sion was made and construction undertaken. Although we did not then 
realize it, th a t was just the beginning of a series, the end of which we have 
not yet seen.

Hardly had the Selfridge Field problem been decided, when we received 
word th a t someone was to construct a huge factory for the construction 
of tanks. Presumably there existed good reasons for the choice of the 
site selected for this factory but certainly availability of adequate sanitary 
facilities was not among them, for it was located in a highly vulnerable 
point in M ichigan’s sanitation front. Again we went through a series of 
guesses as to the number of employees th a t would be needed and further 
guesses as to  the nature and volume of wastes.

Sanitary problems in this region were not new to us, by any means. 
Extensive litigation over its drainage structures, built by the only existing 
authority  in response to  urgent demands, had finally ended in 1931 in a 
decree by the Michigan Supreme Court holding the proceedings by which 
these structures had been built to be “ null and void and of no effect 
whatsoever.” The learned court failed to explain just how to go about 
ignoring a 10 or 11 ft. diameter sewer serving some 10,000 people and a 
drainage area of some 11 square miles.

For ten years we had struggled with this area trying to work out some 
plan of financial and sanitation salvation. Tax delinquencies rose to  over 
80 per cent, and bonded indebtedness even now in some districts ap
proaches 59 per cent of the valuation. And then into the m idst of this 
came the “ defense industries” and with them  the problems of caring for 
their thousands of employees and their families. The district, utterly 
destitute, bankrupt and without resources of its own, simply could not 
carry such a load. Fortunately during the preceding ten years a great 
deal of thought had been given to  the problem, and a specific plan of 
solution was available. The authorities in W ashington had sensed the 
difficulties which the construction of rearm am ent plants might bring to 
local communities and had decided th a t assistance was necessary. Soon 
the Federal Works Agency, Defense Public Works Division, was set up

* Presented a t the Third Annual Convention of the Federation of Sewage Works Associations, 
Cleveland, Ohio, October 22, 1942.
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and a regional office for the states of Ohio, Kentucky and Michigan 
established in D etroit to administer this activity.

All sorts of schemes were offered and suggestions considered for solving 
the Macomb County sewerage problem. Briefly stated, the problem was 
to extend lateral and sub-trunk sewers to the areas within and w ithout th e 
five incorporated cities and villages in the southern portion of the county 
where need existed and where it  was likely to develop, and then to convey 
that sewage to a point of disposal in such a manner as to properly pro tect 
Lake St. Clair, which is the source of water supply for the greater part of 
the Detroit metropolitan area, and which is also widely used for recreation 
purposes. As finally adopted, the major plan was composed of severa 
projects. Lateral sewer projects were filed by individual municipalities 
and the township of Warren, and a project for an interceptor designed to 
collect the sewage and deliver it to the Detroit system for treatm ent was 
filed by the two counties, Macomb and Wayne.

In order to satisfy the requirements of the various legal and financial 
authorities involved it was necessary to secure passage of certain enabling 
acts by the State Legislature. Then it was necessary to formulate and 
later secure individual acceptance of the proposed contractual relationship 
provided for in the enabling act by some nine township, city, and village 
governments as well as the Board of Supervisors of the two counties 
involved.

The appropriate projects were finally prepared and the applications 
duly filed in proper form and number with the Defense Public Works Divi
sion of the Federal Works Agency. After several months, word came tha t 
the group of applications from Macomb County had received presidential 
approval and tha t an allocation of funds had been made. Lateral sewer 
projects for Warren township, a sewer to a Federal Public Housing project, 
some lateral sewers in Center Line, all contingent, by the prescribed terms 
of the allocation, upon the construction of the interceptor, were finally 
released and put under contract. Early  in 1942 bids were received but 
no contract awarded because the bids had exceeded the estimates. Only 
this month—October, 1942—has the contract for this project, greatly 
reduced in scope and in effectiveness, finally been negotiated some 20 
months after the current study was begun.

Immediately west of Macomb County lies Oakland County. Its story 
and its problem is very like tha t of Macomb. Its net progress toward 
solution of a similar problem in the same length of time is a few stages 
short of Macomb. I t  is now held up pending an election November third.

About a year ago the Ford Alotor Company selected Ypsilanti town
ship, about 30 miles west of Detroit, as the site for their “ Airplane Parts 
Manufacturing Company”—the famous Ford Willow Run plant.

From a sanitary aspect, we began with an estimated employment figure 
of thirty thousand, but it was finally determined to provide for two shifts 
of thirty thousand each. The sewers for this job are built and the acti
vated sludge sewage treatm ent facilities have been operating for ten 
months. I t  is interesting to observe th a t in addition to a plant for trea t



192 SEWAGE WORKS JOURNAL March, 1943

ing domestic sewage, the management has provided facilities for treating 
industrial wastes created in the plant.

Less spectacular than those instances sighted, bu t none the less pro
viding a real problem was the working out of the sewerage problem for 
the Fisher Body plant south of Flint. This was a wholly new enterprise 
devoted entirely to war production. The only watercourse immediately 
available for carrying off a p lant effluent was a very small stream  th a t flows 
through a well developed portion of the C ity of Flint. I t  appeared likely 
from the characteristics of the stream  th a t anything less than  complete 
treatm ent would create a nuisance and even with such treatm ent a real 
difficulty with algae growths could be anticipated. The management 
became interested in a proposal to construct a connecting sewer from the 
site of the factory to  the nearest sewer of the C ity of Flint. A study of 
the possibilities of such a proposal resulted in its adoption and with the 
cooperation of the officials of th a t city, is now in operation. This plan 
provided a better solution a t lower cost, sooner, and with a real saving 
of critical materials.

A somewhat similar solution was worked out for an industrial plant 
a t Muskegon where, after a little study and negotiation, a plan was evolved 
making such a connection possible.

An interesting problem for our Stream Control Commission as well as 
ourselves was created by the expansion of one of our industries engaged 
in the manufacture of magnesium. The process involves pumping of a 
high magnesium brine from the ground and processing it to produce the 
metal. Large quantities of electrical power are required. Unfortunately 
the best brine is located a t a place where power is not now available in 
sufficient quantity. I t  was decided to  split the process, carrying on cer
tain portions of the process a t the location of the brine, and shipping the 
partially processed magnesium to another factory where power is avail
able. At the first location it was necessary to work out a plan of disposal 
for large quantities of brine and in the second location large quantities of 
strong acid. Fortunately the water resources are such in each case as to 
make it possible to dispose of these wastes, a t least for the duration, with
out appreciable damage. I t  is necessary in the first instance to transport 
the brine to a point of disposal several miles from its origin in order to 
protect a municipal water supply. In the second instance, special pre
cautions are taken to insure dispersal of acid so th a t the natura l alkalinity 
of the receiving waters can be used to neutralize the acid.

Location and development of several m ilitary posts for the Army have 
likewise required our attention. Plans for the sanitary facilities for these 
projects have been discussed fully and freely w ith the engineers employed 
by the Army. We on our part have tried earnestly to appreciate the need 
for rapidity of action and decision and the cooperation of the arm y has 
been all th a t we could ask. I t  would perhaps be inappropriate to discuss 
in detail the size, location, or type of these projects.

Our experience with naval projects has naturally  been much more 
restricted to date, bu t we hope very soon to  establish the same friendly 
cooperative relationship th a t we now enjoy with the Army. We feel that
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as soon as the responsible people in this branch of the service find out th a t 
our interests lie in helping them along, and th a t we can and will give 
prompt and sound answers to questions, and th a t cooperation with us will 
enhance and not impede their projects, we will have little difficulty.

Another activity of the departm ent materially increased by the war 
activity is the licensing and supervision of operation of trailer coach parks. 
Like other activities, this problem was with us before the war, and has 
simply been intensified since its beginning. In 1941 the State Legislature 
passed an Act requiring the licensing of trailer coach parks. There were 
upwards of 125 such parks in Michigan with year-round occupancy, per
haps 80 of which were located in the D etroit metropolitan district. They 
averaged about 65 trailers per park—the larger ones having about 175.

In the provisions of the Act, various specifications are set up based 
on an assumed occupancy of three persons for each trailer. Actual count 
at a considerable number of parks indicates an occupancy of 2.4 per 
trailer. W ater consumption records vary greatly from one park to an
other but after a year’s observation it is believed tha t an allowance of 110 
gallons per trailer or 45 gallons per capita per day is about right, when 
the park is fully equipped with the fixtures required by the legislative Act.

Need for supervision is indicated by the fact th a t only eight out of 
nearly a hundred of those so far inspected were able to secure unqualified 
licenses. Eighty-eight more were given temporary licenses, good for sixty 
days, while improvements were being made. In some instances if a good 
showing has been made, the temporary license has been extended. There 
are now eight parks under construction which will provide for an addi
tional 450 trailers, six for 1030 trailers with construction pending, and an 
estimated 1000 trailers to be provided for in several government financed 
projects.

It is of interest to note tha t proper disposal of waste matters consti
tutes the item of greatest delinquency among parks inspected, and pre
sents the greatest mass difficulty.

Costs of these parks vary greatly, as would be expected. I t  is esti
mated that at the present time a 50 trailer park, fitted, out in accordance 
with the requirements of the state law, will cost about $12,000 or about 
$240 per trailer. The average rental received from users in the Detroit 
area is about $3.00 per week.

With the difficulty th a t is being experienced in providing housing in 
our larger industrial centers, and the question as to the advisability of 
building permanent housing for war workers whose employment may 
terminate anytime, it seems th a t the trailer coach will be increasingly used 
at least for the duration, and control of sanitary conditions in the trailer 
park becomes a problem of great importance to the war effort.

We have, of course, cooperated fully with the office of Civilian Defense 
and the A.W.W.A. in developing m utual aid programs among our munici
palities and in making inventories of our various water departments. We 
have made the required investigations of personnel and equipment a t the 
23 cities of Michigan selected as being of major importance to the war 
effort and filed them with the appropriate Federal agency. Because of
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their nature it has obviously been necessary to give the water works 
systems of the state much greater attention along these lines than  has 
been given sewerage systems or sewage treatm ent works. However, ma
terial prepared for distribution by the O.C.D. has been forwarded to  our 
treatm ent plant operators.

From reports th a t have reached us, apparently we have suffered in loss 
of personnel somewhat less than some of our neighboring states. How
ever, we have found it necessary to replace several plant superintendents, 
and in some instances there has been a rate of turnover in employees much 
too high for good operation. We feel it is the duty  of each superintendent 
to consider the qualifications of his employees carefully and plan as far 
as possible on what is to be done in case any employee, including himself 
most particularly, leaves the plant for any reason.

Generally speaking, our sewage treatm ent plants have not suffered by 
the introduction of new wastes due to the war effort. A few have en
countered difficulty from excessive quantities of oil reaching the sewers. 
Several have had increases in quantity  of sewage sufficient to disrupt 
normal efficient purification. Such new plants or additions to old ones 
as are currently under construction are of course using as little as possible 
of vital materials. Designs m ust be adjusted to  meet the availability 
of materials.

Considerations of priority have made it necessary to defer construction 
of several p lan ts ; in one instance where the case had been bitterly  fought 
through the State Supreme Court, and in another where months of nego
tiation had resulted in the plant being placed under construction, comple
tion of which must now await more favorable times.

There are dozens of other problems of varying sizes and kinds that 
have confronted us. Our policy has been to try  to work out the best prac
ticable solution consonant with the needs of the case and bearing in mind 
the necessity for keeping first things first.

We do not propose th a t any project in M ichigan shall be so conducted 
th a t one life in the armed forces shall be imperiled to save the lives of all 
the fish in our streams.

We are not a t all disposed to solve our sanitary problems a t any cost, 
without regard to current world affairs. But neither are we disposed to 
shrug our shoulders and say “ I t ’s war—nothing can be done” when the 
application of a little money, a little labor, some materials, and whatever 
am ount of sound effort and enterprise th a t may be needed can prevent the 
development or continuation of undesirable or dangerous conditions.

D iscu ssio n

C. W. K l a s s e n

Chief Sanitary Engineer, Illinois Stale Department of Health, Springfield, III.

Mr. Shephard has described problems th a t are real and alive and not 
all with the typical story-book ending where everyone lives happily ever 
after. The Michigan experiences are typical of those in many other 
states.
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One of the greatest sanitary problems of a D epartm ent of Health dur
ing wartime is tha t of carrying on a program of clean streams based upon 
pollution affecting aquatic life, agriculture and public health. The great
est wartime effect has been the necessary limitation placed on the use of 
critical construction materials and the justified use of these materials only 
when a public health danger is involved which directly affects the war 
effort. While it is a commonly accepted fact th a t sewage treatm ent is 
necessary for the protection of health, relatively few treatm ent works are 
based upon actual proven public health hazards and extremely few situa
tions can be shown where the public health hazards th a t may be involved 
directly affect the war production program.

One of the problems which is becoming more apparent to state health 
departments is the necessity of carrying on a stream pollution abatement 
program based upon a temporary lowering of stream standards. For ex
ample, in some instances where critical material is involved we must accept 
the decision of temporarily sacrificing fish life in order not to permanently 
sacrifice human life. In some cases the best use of critical materials has 
resolved itself into dispensing with either fish or Japs, with apologies to 
our finny friends for placing them in the same class with our enemies.

The mechanized nature of World War II  requires th a t industry and 
natural resources combine to play the deciding role. In industrial states 
there are many interesting examples of industrial stream pollution prob
lems brought about by the war efforts.

The conversion of distilleries to alcohol production, combined with the 
increase of production beyond the capacity of equipment for handling the 
wastes under normal whiskey production, brings about a real pollutional 
problem. This definite problem is facing many state health departments 
and alcohol-producing industries where in many instances it has been 
practically impossible to obtain materials for increasing waste treatm ent 
facilities for handling the greatly increased alcohol production. One in
teresting fact must be noted, tha t many of these industries are proceeding 
with applications to the War Production Board for such equipment, with 
the realization tha t the recovered wastes are a valuable byproduct. In 
one instance in Illinois one industry recently obtained authorization for 
equipment for waste recovery from the War Production Board when it 
was found tha t a byproduct valuable in the prosecution of the war was 
recoverable.

War has brought another boom to another industry—th a t of cheese 
making where our American cheese makers are now producing some of the 
products formerly imported. This has resulted in many cheese plants 
being scattered throughout dairying states with the results th a t the wastes 
when discharged into municipal sewer systems have upset the treatm ent 
works in small municipalities.

»Similar interesting experiences could be cited of major waste treatm ent 
problems caused by the increase in food canneries where large packs are 
being made for consumption of the armed forces. While an army travels 
on its stomach, the modern army also travels on petroleum. Thus states
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where oil is produced and where refineries are located come in for their 
share of pollutional problems.

W ith many streams throughout the country taxed to their capacity to 
absorb increased pollutional loads as a result of the expansion of war 
industries and increased municipal pollution, one of the real wartim e prob
lems confronting state health departm ents is th a t of impressing upon 
sewage treatm ent works operators the need and im portance of operating 
their existing facilities to obtain the maximum degree of trea tm ent from 
each of the units.
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I t  is natural tha t the review of the 1942 literature published on sewage 
and waste treatm ent not only reflects war activities, bu t is more or less 
dominated by construction and operation of treatm ent plants for the 
armed forces. Technical literature from foreign countries, with the excep
tion of British, was greatly curtailed. In spite of the war the volume of 
printed m atter pertaining to research, operation and development has not 
greatly decreased, but the emphasis has been more on improvement of 
comparatively new developments as well as improvement of established 
treatment methods.

War production plants discharging large quantities of wastes, mostly 
concentrated acids, affect many local sewage treatm ent works. On ac
count of greatly increased production, industrial waste treatm ent processes 
are developing, but not a t a sufficient rate to cope with the growth of the 
problem. The majority of the industrial waste treatm ent processes 
appear to follow lines previously indicated by domestic sewage treatm ent 
methods and are also influenced by borrowing from the metallurgical field.

Because of the scarcity of certain materials, several innovations and 
aids to practice were inaugurated. Wood and unreinforced concrete were 
adapted to a variety of new uses, including large wooden settling tanks and 
digestors, manhole covers, measuring weirs, gates and pipe lines.

The sludge digestion processes appear to be fairly standardized, but 
there are indications tha t several new methods, including aerobic digestion 
and combinations of thermophilic and mesophilic digestion, may come to 
the fore in the near future. Improvem ent of established processes con
tinues.

It is no wonder tha t in these times recovery of by-products, particularly 
the use of sewage sludge as a subgrade fertilizer and soil improver, is ex
panding. Sludge treatm ent and disposal problems remain im portant at 
many plants. Although minor improvement in existing methods have 
occurred, no entirely new or greatly improved method has appeared.

The number of high rate trickling filters installed has increased ma
terially. At the same time we are beginning to obtain considerable 
information regarding operation, and its limitations begin to become clear.
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We have as yet no real information dealing with the biological aspects of 
high rate filters as compared with standard low rate filters. The funda
mental processes involved are still only hazily understood.

In the activated sludge process, greater flexibility seems to be accom
plished by step aeration. A ttention has been paid to careful control. 
In respect to control, a number of simple, relatively accurate and rapid 
analytical methods are needed for the activated sludge and other trea t
ment processes. Perhaps insufficient concerted effort has been made to 
develop such methods. This applies as well to im provement of existing 
and development of new analytical methods for control and research.

In addition to a few stream  surveys, some additional information 
regarding the biology of streams has been published.

A summary of all known information on the presence of poliomyelitis 
virus in sewage and the possibility of infection indicates tha t, in nature 
human fecal material is a copious source of the virus, th a t the virus occurs 
and is virile in sewage, bu t it has not been convincingly shown that 
epidemics may result from polluted water.

Post-war planning is necessary during the war. Practically all of the 
planning is concerned with post-war construction, some is concerned with 
more economic service and operation of sewage and waste treatm ent. 
Abatement of stream pollution on a wider basis (regional) is foreshadowed. 
More intensive use of streams for domestic, industrial and recreational 
purposes is under study. The Research Committee of the Federation is 
expanding its work in an effort to stim ulate research by compiling and 
publishing the research problems under study in the United States and 
Canada. The committee is also acting as a clearing house for problems 
which need study and solution. Of particular interest in respect to post 
war planning for sewage research is the suggestion made by Mr. W. T. 
Lockett in his inaugural address as President of the (British) Institu te of 
Sewage Purification. He suggests th a t a moderate contribution be made 
by all who benefit by research, w ithout putting  a burden on any section 
of the community a t large. In England a contribution of one per cent of 
the annual national cost of sewerage and sewage purification would pro
duce a national research fund of over $400,000 per annum. This amounts 
to about one cent per capita a year. How much could be accomplished 
if such a fund were made available, is difficult to say, bu t past experience 
has taught th a t money spent in research was repaid in the long run many 
times over in health, welfare and lowered cost.

The annual review presented is not complete, bu t the available material 
has been scrutinized, and continued advancement in theory and practice 
is shown.

B i o l o g y  a n d  C h e m i s t r y

Sewage and Disease.—Recent findings as reported by Paul and Trask 
(166) tend to place poliomyelitis in the category of intestinal diseases. 
The virus is quite stable and is more resistant to chemicals than  certain 
bacteria such as E. coli.

Examination of a number of sludge samples made by W right, Cram 
and Nolan (243) revealed th a t ova of parasitic helminths were absent in



samples obtained from southern s ta tes ; but over one-third of the samples 
obtained from army camps showed the presence of these ova. Eggs of 
Ascaris lumbricoides were encountered most frequently. Viable ova were 
found in all stages of treatm ent from sewage to the final dried product.

Phages potent against typhoid and dysentery organisms were readily 
isolated from Calcutta sewage by De and Paul (58). I t  was found tha t 
phages active against typhoid organisms increased during the enteric 

«¡1 season.
Bacterial Oxidation Processes.—Moore, Ruchhoft and W attie (159) 

studied oxidation reduction changes brought about by coliform organisms 
in sterile and synthetic sewages. Coli and aerogenes organisms in quies
cent cultures were able to effect a lower oxidation reduction potential in 
the presence of glucose than when sugar was absent. Under aerobic con
ditions, more positive Eh values were obtained although both organisms 
brought about reducing conditions in spite of the presence of adequate 
oxygen supply. Under anaerobic conditions, both Eh and pH values 
dropped but the utilization of glucose for synthetic purposes continued 
after a minimum potential was reached. Aerogenes was able to utilize 
the end products of metabolism with a more positive drift of the potential 
than coli organisms which were not able to utilize the end products.

Rahn and Richardson (178) reported th a t in anaerobic cultures the 
reatid logarithmic phase of growth is of short duration because of the exhaustion
iiatioii of oxygen in the medium. Further multiplication a t the same rate
ilingir. proceeds only on the surface but not on the bottom of quiescent cultures.

Aeration does not increase the rate of multiplication but maintains it 
profc constant for a longer time, thereby yielding a much larger bacterial crop,
it tops However, there is a delayed start of multiplication in aerobic cultures
Ir. 11 because oxygen is harmful to resting cells by reacting with cell constituents,
istitateo New food does not diffuse as rapidly as oxygen into a cell and as a result,
lbefflii oxygen is utilized to oxidize the cell constituents.
lysett» Wattie (236) found tha t the various zoogleal bacteria isolated from
ierccnti activated sludge and trickling filters belong to one group. The organisms
rouldpt- are short Gram-negative rods, do not produce H 2S or acetyl-methyl
saBOf carbinol, produce acid from arabinose and produce cell capsules.

, Preliminary observation of the activated sludge plant a t Huddersfield,
Bpfnt! England made by Reynoldson (184) indicated a close correlation between
ruIg, the oxygen absorption test and B.O.D. of the effluent and the number of

Vorticella in the mixed liquor.
Allen (3) reported tha t aeration increased the numbers of bacteria in 

'.'¡pp.. sewage. Very few aerobic spore forming bacteria were found. Acid
forming bacteria were present but were not predominant.

Heukelekian (105) was not able to show an increase in the B.O.D. 
reduction of sewage by the addition of yeast.

Experimental evidence obtained from various angles by the same 
author (106) indicates th a t the oxidation of carbonaceous materials does 

aiuerl not inhibit or retard nitrification as long as conditions remain aerobic and
the oxidation of the carbonaceous materials does not create a deficiency of 

;Mi nitrogen and further provided th a t there is an active nitrifying flora.
absed1’
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McCool (151) conducted laboratory investigations on the decomposi
tion of kitchen wastes. The materials collected varied in composition and 
availability. The speed of decomposition was accelerated by placing 
them in an aerated and heated chamber, by the addition of inoculum from 
active composts and by the addition of steapsin. A rise, followed by a 
decline in the percentage of nitrogen, took place as decomposition pro
ceeded. The tem perature of the bulk samples when limed and inoculated 
increased more rapidly than  in the control. The rate of n itrate formation 
was slow when these wastes were added to the soil.

Cultures of bacteria capable of attacking crude oil, lubricating oils, 
vaseline, asphalt and other petroleum fractions were isolated from soil by 
Stone, Fenske and W hite (216). I t  was found th a t light to medium weight 
fractions were more susceptible to a ttack  than heavy viscous portions and 
th a t the paraffine fractions were more readily broken down than the 
aromatic types. The breakdown of these compounds is the result of 
oxidation and is characterized by emulsification and a decrease of pH. 
The organisms were all motile rods including Pseudomonas.

Zobell and G rant (244) reported th a t bacteria were capable of oxidizing 
rubber. Oxygen utilization by a one gram quan tity  of various kinds of 
rubber was 5.1 to 6.7 p.p.m. in 5 days. Oxygen was utilized even by sulfur 
free pure latex.

Kraus (131) reported the presence of relatively high concentrations of 
compounds with properties similar to riboflavin in activated sludge and 
humus tank sludge. I t  was found in smaller quantities in prim ary sludge 
which was further reduced by digestion by about 70 per cent.

Laboratory Methods and Analytical Procedures
Investigators and operators who recognize the problems of sampling 

and analysis in the control of particularly secondary trea tm ent processes 
will have an appreciation for the pioneering development of automatic 
recording instrum entation during the last few years. The use of the 
dropping mercury electrode for the determination of dissolved oxygen in 
dairy products by H artm an and G arret (104) and the continuous recording 
of dissolved oxygen a t different locations in an activated sludge aeration 
tank by Ingols (117) are examples of progress during the last year. The 
former article indicates the accuracy which might be achieved in the 
analysis of milk (or certain industrial wastes) and the la tter on the major 
fluctuations of dissolved oxygen in an aeration tank  during the day, at 
different locations in the tank, and for different B.O.D. loadings. Some
what akin to the dissolved oxygen recordings are the oxidation-reduction 
potentials observed in laboratory activated sludge experiments by Rohlich, 
Sarles, and Kessler (186).

M anuilova (143) reports a good correlation between the bacterial 
count of water and the oxidation reduction potential.

In  colorimetric analysis Reberg (181) found th a t selenium photoele
ments increased the sensitivity of photocolorimetric readings two to 2.5 
times. Pomeroy (174) found added color stability and greater color in
tensity in a modified thiocyanate method for the determ ination of iron in
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sewage. Ten ml. of acidified and clarified sample in a 50 ml. Nessler 
tube is oxidized dropwise with dilute K M n 0 4 to pink for 1 minute then 
diluted to 50 ml. with methoxyethane or methyl cellosolve containing 
40 g. ammonium thiocyanate per liter. The resulting immediate colora
tion is compared with standards prepared in the same way. The colors 
are stable for 15 minutes. Samples containing more than 20 p.p.m. 
Fe should be diluted initially. A new simple method for the colorimetric 
estimation of divalent iron based on the reaction of divalent iron with 
O-nitrosophenol to yield a green inner-complex salt was reported by 
Cronheim and Wink (54). The method is sensitive to 0.001 p.p.m. Tri- 
valent iron, cobalt and palladium do not interfere. Copper, nickel, and 
mercury form red or reddish violet compounds. Tariverdyan and Saakyan 
(220) estimate nitrite nitrogen in water by means of gentian violet. The 
color of 0.001 per cent solution of gentian violet changes from violet to 
blue in the presence of nitrite nitrogen in an acetic acid medium. The 
limit of sensitivity is 0.003 p.p.m.

Ruchhoft and Placak (187) found th a t the best inhibiting reagent 
tested for the preliminary clarification of mixed activated sludge liquor in 
the Winkler determination of dissolved oxygen consisted of a solution 
containing 50 g. C uS04, 32 g. sulfamic acid, and 25 ml. glacial acetic acid 
per liter. Ten ml. of this reagent added to a liter bottle subsequently 
filled with mixed liquor proved to be about twice as effective an inhibiting 
agent as C uS04 alone, produced less interference with the starch-iodide 
end-point, and destroyed the nitrite nitrogen.

Moore and Ruchhoft (158) call attention to discrepancies which 
occurred when the B.O.D. of sewage plus river mud supernatant liquor 
was computed from determined or calculated initial D.O. values. The 
latter frequently gave much higher results. The data and description of 
the dilution technique was somewhat limited to permit interpretation but 
nevertheless it does point to the need of greater standardization of dilution 
technique and a possible greater recognition of the speed of microbial 
transformation of sewage organic m atter by mass inoculation from par
tially decayed mud. Lea (135) and Sawyer and Williamson (194) report 
on the discrepancies appearing in the B.O.D. test of certain industrial 
wastes if deficient minerals are not supplied in the dilution water.

During recent years many studies have been made to eliminate the 
discrepancies of the B.O.D. test. To the am ateur the method must be 
most confusing. W ith due respect to the value of the B.O.D. determina
tion, particularly in stream pollution problems, for practical purposes of 
plant control a more simplified test might be sufficient. Thus wet com
bustion methods might be improved and standardized in light of the recent 
studies such as Gibson’s (86) differentiation between animal and vegetable 
pollution in water.

Sedimentation

Gould (90) describes the final settling tanks a t the new Bowery Bay 
activated sludge plant, in which the returned sludge is taken off a t the 
effluent end of the tanks. The scraper blades are designed to move in
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the direction of flow of the liquid a t velocities up to 3 f.p.m. I t  is hoped 
thereby to promote better concentration of the sludge and to subject all 
of the sludge to a more uniform time of settling. The blades are feathered 
to minimize eddy currents on their return  course through the upper part 
of the sludge blanket.

An excellent review of operating experiences of prim ary settling tanks 
of the " se p a ra te” type has been compiled by Wisely (241) from data  sub
m itted by the operators of seventeen plants. Among the topics treated 
are: operation of sludge collection equipment, methods, frequency and 
times of sludge withdrawal, sludge withdrawal rates, skimming, scum 
handling and general maintenance. The data are of value to both de
signers and operators.

M ethods of design of grit chambers of the American type are presented 
by Camp (44), with special emphasis on the significance of velocity con
trol. A new method of design is presented which permits the regulation 
of the velocity by the operator to  any value within the limits perm itted 
by the design.

C h e m i c a l  T r e a t m e n t  a n d  F l o c c u l a t i o n

Research publications predominated in the field of chemical treatm ent 
throughout the last year. Construction of plants employing such proc
esses during the previous year was limited to nine small plants as reported 
by Cohn (50). Also only one paper subm itting operation data appeared. 
This, by Gould (90) presents performance data a t the Coney Island plant 
covering a five year period. Over this time an average of 58 per cent of 
B.O.D. and 76 per cent suspended solids reduction were obtained when 
chemicals were employed a t an average cost of $2.71 per m.g. While 
these removals would generally be considered low for chemical treatm ent, 
they are actually high when the quantity  of chemical employed, as indi
cated by the low cost figure, is considered. This is indicative of highly 
efficient operation.

M ost of the research has consisted of attem pts to step up the efficiency 
of chemicals by seeking new ones, applying existing ones in such a manner 
th a t efficiency is increased or combining them  with other methods of 
treatm ent to obtain results superior to those obtainable with chemicals 
alone.

Olin, Box and Whitson (163) present some laboratory experiments in 
which bentonite was employed as a coagulant. Results showed th a t 50 
p.p.m. of bentonite added to a strong sewage was capable of removing a 
portion of the solids and hence reduce the B.O.D. Higher dosages did not 
greatly increase removal. Sludge volumes were practically doubled by 
the use of this material. In general, the removals observed did not exceed 
substantially those obtainable by mechanical flocculation and settling 
without chemical addition. Combinations with a common coagulant or 
possibly some means of activation might render the use of bentonite for 
sewage treatm ent more promising.

T hat the calcium oxide content of hydrated lime is not the only factor 
effecting sewage coagulating power is brought out in a paper by Rudolfs
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(188). Results of coagulation tests a t two plants with commercial 
hydrated limes of similar CaO content but produced from different lime
stone deposits are presented. Suspended solids reduction with the various 
limes alone and the limes in combination with iron salts was measured 
over periods of about a week. The tabulations of the data collected 
showed th a t lime manufactured from the Franklin stone produced good 
results more consistently when employed both alone and in combination 
with a coagulant when similar dosages of lime were employed, thus re
ducing treatm ent cost. I t  was concluded th a t behavior of a lime in re
spect to coagulation is a better index of its value in sewage treatm ent then 
the specifications now prevailing.

While not dealing with sewage treatm ent, a study of limes by Clark, 
et al. (48) is of interest in th a t it is a step toward explanation of Rudolfs’ 
observations. The x-ray diffraction patterns and electron photomicro
graphs of different limes were obtained.

Distinct differences due to particle shape were noted in the x-ray pat
terns. These suspected differences in particle shape were substantiated 
by the images observed under the electron microscope. T hat different 
shape particles could be produced by varied methods of burning and 
hydration was demonstrated as well as the fact th a t particle shape effects 
some physical characteristics of lime. Structure of lime particles may 
determine the efficiency of lime for sewage treatm ent. If this could be 
controlled in manufacture, a lime might be produced which is far superior 
to those now marketed for sewage treatm ent.

Electro-dialysis as an aid to sewage treatm ent was introduced by 
Slagle and Roberts (205). In their article an excellent review of past 
attempts to trea t sewage by electrical methods is included. Laboratory 
experiments demonstrated tha t sewage could be flocculated by electro 
dialysis. I t  was found th a t anions present in a sewage catolyte passed 
through a membrane, allowing cations from a sludge anolyte on the other 
side to diffuse into the sewage and there hydrolyze, resulting in coagulation 
of the sewage solids. As the sludge remaining after treatm ent was filter
able, possible dual treatm ent was suggested.

Long period pilot plant results with this process are summarized, 
demonstrating suspended solids reductions from 75 to 83 per cent, and 
B.O.D. reductions from 67 to 75 per cent could be consistently obtained 
with the aid of a low dosage of ferric chloride.

Definite solids loss on dialysis to the extent of about 16 per cent was 
found to occur. The pH of the sludge dropped to around 3.5 on dialysis 
and yielded on filtration a cake containing from 55 to 68 per cent moisture. 
A critical pH of 3.4 was observed below which sludge became less filterable. 
The changes brought about in the sludge are attributed partially to anodic 
oxygen and hypochlorites.

Asbestos diaphragms with current densities of about 0.3 ampere per 
square foot of anode surface with a potential drop of 4 volts between 
electrodes produced optimum results. Results of a typical test showed 
that 181 KWH are equivalent to 408 pounds of ferric chloride and 416 
pounds of CaO as far as sewage and sludge treatm ent are concerned.
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In  calling attention to the lack of interest in mechanical flocculation 
in England, Hurley (115) points out the possible uses of such treatm ent. 
In  illustrating this point, results obtained by the process as compared to 
plain sedimentation are presented. The clarifying effect of waste ac
tivated sludge when flocculated with sewage was shown as well.

In  a paten t assigned to the Emulsions Process Corporation, D itto  and 
Leftwich (63) describe a process whereby sewage is violently mixed with 
an oxygen-containing reagent liquid flowing in a pipe under pressure. 
The mixture is discharged into a volume of sewage which is conducted 
through a deaeration channel in which clarification takes place.

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

During 1942, high rate filters have been extensively used in U. S. Army 
Camps and much has been w ritten about them  by the personnel of the 
Repairs and Utilities Branch, Corps of Engineers of the W ar Departm ent, 
bu t as far as the fundam ental principles are concerned, no materially new 
information has become available.

General Operation.— Public Works (12) published a text for operators 
which provides basic instructional material for new operators. A similar 
compilation was published by B anta (30). These texts should prove 
useful to those unfamiliar with elemental sewage p lan t operation and 
design. A booklet for engineers has been published by the Pacific Flush 
Tank Company (165) containing engineering data, design and flow dia
grams, charts and tables.

Tatlock (221) lists the basic functions of the filter and sees the major 
problem as one of finding and m aintaining an environm ent which will 
favor and stim ulate the activities of any desirable forms of biological life.

The W ard Process of Biofiltration (66) is a patented system which 
includes double recirculation of the filter effluent of the biofilter back to 
the inlet of the prim ary settling tank plus the recirculation of secondary 
settling tank effluent or contents back to the inlet of the biofilter. Primary 
and secondary clarifiers are of equal design which simplifies construction.

Thompson, from Leeds, England (223) shows th a t a smooth gravel 
yields a lower operating efficiency, because there is less area of filter 
medium in contact with the sewage. If a high quality effluent is desired, 
broken stone or coke is recommended.

In view of the necessity of conserving critical materials, Gregson (92) 
used Everite pipe and couplings to replace the broken arms of his sprink
ling filter which had originally been iron. Asbestos cement pipe has 
replaced iron pipe in many U. S. Army Post plants (5).

Trickling filters operation is not limited to  a single flow-sheet. The 
filter a t the Liberty, N. Y. (13) plant operates as a biofilter in summer and 
as a straight trickling filter in winter. The summer load on the filter is 
given as 2.3 lbs. B.O.D./cu. yd. rock; the winter load as 1.25 lbs. During 
the summer, with flows of 0.56 to 1.10 m.g.d., the following analytical 
results were obtained: B.O.D. raw 280-420 p.p.m .; final effluent 6-10 
p.p.m .; suspended solids, raw, 172-432 p.p.m., final effluent 2-9 p.p.m.
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Montgomery (157) derives many conclusions from operating results 
from eight aerofilter plants. He bases his conclusion on a minimum flow- 
rate of 12-13 m.g.a.d. and an average daily recirculation of 30 per cent of 
the raw sewage flow. The curves are used to predict the quality of any 
proposed plant effluent on the basis of loadings per cu. yd. of filter media 
for either single or multiple stage operation. The conclusions are reached 
under virtually ideal conditions rarely existing. The pilot plants have 
been operating for only a relatively short period of time.

Gillard (88) makes claims for the virtues of Accelo-filters. He explains 
the Accelo-filter system as one with a unique, controlled direct circulation 
(secondary settling tank effluent to filter inlet) providing for inoculation 
with aerated and activated material and producing accelerated biological 
oxidation.

The status of biofiltration as of July, 1942, has been reviewed by 
Fischer (79); 150 biofiltration plants were in operation or under construc
tion, 93 of which were in army or navy camps, airports and ordnance work.

Treatment at Army Cantonments.—The sewage disposal problems a t 
army camps have been presented by several authors. . Hansen and Hill 
(103) present general recommendations.

Based on subsequent actual operating experience of these army canton
ment sewage treatm ent plants, Stanley (215) reports th a t provisions for 
unforeseen contingencies in reasonable population increases and uncer
tainties as to actual sewage quantities will be made in future plant designs.

Kessler and Norgaard (125) (126) state th a t the responsibility of 
proper operation of these plants is placed with the Repairs and Utilities 
Section of the Engineer Corps of the U. S. Army. Grease removal is a 
major problem, which is attributed to inefficient grease traps in kitchens 
and laundries. Three posts using single-stage, high capacity filters have 
had operating difficulties due to deficient prim ary treatm ent, while one 
post filter uses dual recirculation and showed the best results of any single- 
stage plant. The results of the several posts, using two-stage biofilters, 
show the adverse effect on operating efficiency caused by infiltration, 
excessive supernatant withdrawal to the primary clarifier and high re
circulation ratios. All types of high capacity filters have shown filter fly 
breeding but to a lesser extent then low-rate filter. Flooding and chlorina
tion are used as control measures.

To save critical material, it is possible th a t the army can eliminate 
two-stage plants and have the single-stage designed for dual recirculation. 
The disadvantages of a high capacity filter are extensive fly breeding and 
a discolored effluent having a brownish-red tinge. # The authors believe 
that the two functions of a high capacity filter are: (1) oxidation, and
(2) work likened to a conditioner or colloider similar to the performance 
of an activated sludge unit.

The five army biofilter plants (11) are loaded up to or beyond design 
capacity. The recirculation ratios vary from 1 : 1 for a two-stage plant 
to 2 : 1 for a single stage plant.

A description of the operation of an army camp high rate trickling 
filter sewage treatm ent plant (12) designed to accommodate a population
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varying from 3,500 to 35,000 relates th a t all the units are so interconnected 
as to perm it the p lant to produce a varying degree of trea tm ent or to 
produce a fixed degree of treatm ent regardless of flow variations.

The unique feature of the sewage treatm ent plant a t Camp Edwards
(10) is the ultim ate disposal of the final effluent into the ground, there 
being no body of water to receive it. The biofilters discharge their 
effluent, through a clarifier onto 12 acres of in term ittent sand filters a t a 
designed rate of 250,000 gals, per acre per day. The effluent of the sand 
filters is absorbed by the sandy subsoil.

The sewage plant serving new W ar D epartm ent Office Building (9) 
in Arlington, Va., was unprecedented in design. As the building will be 
occupied only 9 hours a day, 6 days a week, the sewage plant design was 
based on this unique flow characteristic. The two high-rate filters will 
be dosed a t a rate of 10 to  25 m.g.d., are 85 ft. in diameter, 6 ft. deep and 
have forced ventilation.

Research.— Biology of the sprinkling filter is discussed by Holtje (110) 
with accompanying photographs of some of the common types of micro
organisms.

Hanna, Phimister and Eliassen (102) present work on experimental 
biofiltration, treating weak domestic sewage and using various flow sheets. 
Six runs were made, varying dosing rates and with single and two-stage 
treatm ent, using rates of application varying from 32.6 m.g.a.d. to 99 
m.g.a.d. The results obtained with the maximum rate  indicated th a t the 
dosing rates are of secondary importance as long as the limiting B.O.D. 
loading factor in lbs. per cu. yd. of filter media per day is not exceeded. 
W ith single-stage, complete treatm ent and dual recirculation, the investi
gators concluded th a t this type of treatm ent was preferable, for economic 
reasons, to two-stage treatm ent where a higher degree of purification is 
required. The authors advance the following preliminary conclusions of 
this initial stage of their work: B.O.D. removal is directly proportional to 
the filter load applied regardless of the stage of treatm ent, recirculation 
ratio, or actual filter dosing rate up to the maximum load applied of 5.48 
lbs. B.O.D. per cu. yd. of filter media per day. The per cent removal in 
the unit remained constant for all runs. A residual B.O.D. of 10-20 p.p.m. 
remains in the final effluent regardless of the type of treatm ent. The 
average per cent over-all removal varied slightly for each run, because of 
the weak raw sewage and the relatively constant residuals of the final 
effluents.

Dekema and M urray (60) (61) report the results of their investigations 
on the operation of artificially ventilated filter beds versus ordinary open 
filter beds. Settled sewage was applied to  two filters, one open and one 
enclosed, bu t provided with down-draft ventilation introduced by a 
centrifugal fan. The results indicate th a t the enclosed filter was able to 
trea t to substantially the same degree of purity  slightly more than 2.15 
times as much of the same sewrage per cu. yd. of media as the open filter. 
According to the authors, there does not appear to be any determinable 
relationship between the quantity  of air fed to the filter and its per
formance. The enclosed filter was found to be more stable tow ard volume
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and strength shocks than the open filter. The enclosed filter was not free 
from flies nor was there any objectionable odor.

Continued work on two artificially ventilated filters allowed the fol
lowing conclusions to be drawn: (1) increased flexibility of operation with 
less likelihood of ponding, (2) controlled reversals and adjusting load by 
mixing influent with recirculated effluent were most satisfactory, (3) large 
intermediate and final settling tanks can be detrimental instead of bene
ficial, and (4) heating the air is unnecessary and downward air flow more 
satisfactory than an upward flow. On the basis th a t the purification 
capacity of an open filter gives a performance of one, the authors calculate 
the performance ratio for the various arrangements studied as follows: 2.3 
for enclosed ventilated filters (12 ft. deep) and 3.2 for enclosed ventilated 
filters operated in series.

Watson (235) states th a t the chief difficulty with biological filtration 
is caused mainly by poor aeration on account of blockage of the voids by 
excess bacterial sludge and tha t any method which lessens this blockage is 
bound to increase the purifying capacity of the filter. Recirculation in
creased the purification and convinced the author th a t the value of recircu
lation rested in the maintenance of dissolved oxygen in the filter feed. 
When the strength of sewage increases, the recirculation ratio has to be 
increased in order to maintain dissolved oxygen in the filter feed. The 
presence of dissolved oxygen in the filter feed, according to the author, 
causes the sludge found in ordinary filtration to dislodge and to build up 
an entirely different type of life. Large quantities of slime do not form 
in the filter in the presence of dissolved oxygen irrespective of the in
fluence of flushing velocities.

Experiments with high rate filtration were continued a t the Lawrence 
Experiment Station (148). The sewage flow is a t the rate of 20 m.g.a.d. 
and the total flow a t the rate of 80 m.g.a.d. During 1941, the recirculated 
effluent showed 70 per cent removal of B.O.D. as compared with 53 per 
cent when recirculation was not used. The reduction in suspended solids 
after one-hour settling were 71 and 65 per cent respectively. When the 
recirculated effluent is applied to another filter a t the rate of 11 m.g.a.d., 
the effluent approaches in quality th a t obtained from a low rate trickling 
filter. The average rate of the two filters is almost 7 m.g.a.d. and the
B.O.D. load 4,100 lbs. per acre foot daily. Experiments were also run on 
sand filtration of effluent from high rate filters. The rate of application 
on the sand filter was 250,000 gallons per acre daily. The effluents from 
the sand filters were stable and gave B.O.D. and suspended solids reduc
tions of about 90 per cent.

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

The most im portant publication of the year in the field of activated 
sludge is the report “ The Operation and Control of Activated Sludge 
Sewage Treatment W orks” by a committee of the Public Health Engi
neering Section of the American Public Health Association under the 
chairmanship of Langdon Pearse (168). Its  availability and character 
make unnecessary any attem pt to abstract it.
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After two years’ experience, Gould (90) finds the advantages of step 
aeration to be greater flexibility, a longer contact period for the sludge, the 
storage of more sludge in the tank  for the same effluent concentration and 
therefore increased time available for conditioning, decrease in the bio
logical shock on initial contact with sewage, and more uniform food dis
tribution to the sludge. A t Tallmans Island, it has been found best to 
use both conventional and step aeration as conditions dictate. Step 
aeration seems to  be indicated when the volatile content of the sludge per
sistently increases, when the sludge index or dissolved oxygen decreases 
steadily and in the case of abundant sphaerotilus growths. Conventional 
aeration is used when the prim ary effluent solids or flow are low or when 
over-aeration occurs.

M cKee and Fair (153) have subm itted laboratory data in support of 
step aeration or multiple point dosing. They find th a t this system main
tains oxygen demands a t a more uniform level than the more conventional 
method of operation, th a t it renders operation of aeration units flexible 
and th a t it is readily incorporated in conventional tanks by the provision 
of sewage inlets and transverse baffles. They believe pre-aeration of 
sewage and reaeration of return sludge may be im portant in equalizing 
the oxygen demands of activated sludge units.

Two-stage aeration in which the aeration tanks are in series or two 
stages separated by an interm ediate settling tank  is said by Scott (200) to 
be more efficient and less subject to upsets than the standard  process. 
In this two-stage system, the prim ary aeration stage is one-half the total 
aeration capacity and sludge from the interm ediate settling tank  is con
tinuously returned to  the prim ary aeration tank. The second stage 
aeration and final settling tank are operated much the same as any con
ventional plant.

Phelps and Bevan (170) in laboratory studies of the Biochemical 
Process which involves the addition of coagulant (ferric sulfate) to the 
prim ary tank  effluent and operation thereafter in the manner of the 
activated sludge process, have shown th a t the presence of iron in the quan
tities employed (5-10 p.p.m.) stim ulated the growth of the common 
sewage organism, Aer. aerogenes and after conditioning, increased the rate 
a t which it oxidized organic m atter. A pure culture of aerogenes, fed 
interm ittently  with synthetic sewage and treated  with ferric sulfate, 
developed an active sludge more capable of performing the two chief 
functions of activated sludge, namely, rapid adsorption of soluble organic 
m atter followed by oxidation of soluble and insoluble solids, a t a much 
higher rate than  th a t associated with th a t organism in the B.O.D. re
action. In  the presence of a mixture of activated sludge in pure culture 
and iron floe, not activated, adsorption goes largely to  the iron floe to the 
extent th a t activated sludge is prevented from performing its ordinary 
oxidizing function. Given a continuous supply of normal sewage bacteria, 
the conditioning of the biochemical sludge is rapid. Two or three days 
is adequate to bring it to equilibrium with a sewage of 200 p.p.m . B.O.D. 
(soluble) and to build an aeration tank  liquor of 1000 p.p.m. suspended 
solids. They find th a t this biochemical sludge becomes established in
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preference to the activated sludge and tends to restrain the development of 
the activated sludge. The ability of the biochemical sludge to adsorb 
more rapidly and the coagulating action of the freshly applied chemical 
seems to give it an advantage over the slower active sludge. This should 
result in shorter aeration periods and consequent economy in tank volume 
and in air.

Smith (206) controls the wasting of excess activated sludge by means of 
a 4-in. valve in the return sludge pump header which continuously dis
charges waste sludge to the prim ary settling tank. The amount of excess 
sludge is affected immediately by a back pressure plug in the return sludge 
discharge line leading to the mixed liquor channel. This method of control 
nearly eliminates the operation of excess sludge pumps, thereby reducing 
power costs and simplifying operation. The continuous addition of a 
small quantity  of excess activated sludge seems to have a beneficial effect 
on the prim ary tank efficiency.

Experimental studies on the addition of fine soil to the aeration tanks 
of the Delta (Johannesburg) Activated Sludge Plant to increase the density 
of the sludge were so successful th a t according to Hamlin (99) a permanent 
unit will be constructed for the addition of soil to the settled mixed sludge 
prior to its being pumped up to the reaeration tank.

After a careful study of plate cleaning methods, Schade and Wirts (195) 
concluded th a t soaking plates for one to two hours in sulfuric acid 
containing two per cent sodium dichromate, followed by draining and 
thorough washing consisting of a t least ten rinsings in water is most 
satisfactory. About 75 to 85 per cent recovery of permeability was 
attained. They believe th a t aluminum oxide diffuser plates can be re
moved from Burger type holders and cleaned economically on a full plant 
scale basis. The cost of plate cleaning including the labor for removal 
and resetting was just under 25 cents per plate with no appreciable loss in 
plate breakage or torn rubber gaskets. They found it sound economy to 
clean diffusers when the blower discharge pressure increase equals 0.5 lb. 
per sq. in. and the plate permeability drops to 12.

During the dry summer months, prim ary treatm ent is not sufficient 
to permit the discharge of a satisfactory effluent from the bio-aeration 
tanks at Chesterfield, England. After much experimentation, H irst (108) 
found that aeration of the prim ary tank effluent for one hour with ten 
per cent return sludge gave the desired result.

Several suggestions were made as to other means for solving the 
Chesterfield difficulty. Moore (17) believed th a t a return of heavier 
activated sludge would enable the plant to function properly. Oliver (17) 
had solved a similar problem a t Rotherham  by feeding a mixture of final 
effluent and filter effluent to the bio-aeration units. W atson (17) stated 
that bulking caused by lack of aeration might be overcome by diluting 
the sewage with effluent if a long series of tanks wrere used, by using a 
smaller number of tanks in series or by adding only a portion of the return 
sludge at the beginning of the aeration period and adding the remainder 
about half-way down the plant after the oxygen demand had been reduced.

Lehmann (136) discussed the operating problems of the activated
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sludge plant a t Hackensack, N. J. The sludge blankets in the final 
settling tanks are kept only a few inches deep. The dissolved oxygen 
content of the mixed liquor a t the end of the aeration tank  is maintained 
a t about 1.0 p.p.m. Bulking occurred on two occasions w ith dissolved 
oxygen content of over 2.0 p.p.m. Chlorine addition to the retu rn  sludge 
decreased the sludge index. Some of the other factors considered are 
(a) the effect of digester supernatant liquor and (b) the removal of settled 
activated sludge rapidly from the final settling tanks.

C h l o r i n a t i o n

Chlorine Availability.—Adequate supplies of chlorine appear to have 
been available to meet sewage trea tm ent requirements, despite the fact 
th a t this material is subject to direct allocation. All orders following the 
procedure specified (19) under General Preference Order No. M-19 are 
assigned the highest civilian priority rating of A-2, given only to  chlorine 
used for treatm ent of sewage and potable water. On the basis of survey 
data representing about 25 per cent of the U. S. population served by 
sewage treatm ent facilities, Schroepfer (199) indicates the chlorine required 
for this purpose during 1942 to be approxim ately 13,900 tons.

Chlorine for Disinfection.—Reporting on the third year of operation of 
the Buffalo treatm ent plant, Velzy, Johnson, and Symons (231) note that 
during the la tter half of 1941 the chlorine demand of the raw sewage was 28 
per cent higher than in 1939-1940. An average dosage increase of only 
18.4 per cent was required, however, because improved p lant operation 
resulted through extensive laboratory study of dosage control. The in
creased demand is a ttributed  to industrial activity.

In  a new report, necessitated by the recent population increase, the 
Hampton Roads Sanitation Commission (100) recommends collection of 
sewage from the district and treatm ent a t five plants. Design capacity 
will include facilities for application of 70 lb. per m.g. of chlorine (8.4 
p.p.m.) to an estim ated 54.8 m.g.cl.

Chlorination of the effluent from the present Toronto, Canada, sewage 
treatm ent plant has been investigated by Howard (112) as a temporary 
means of alleviating pollution of Lake Ontario. Application of chlorine 
in laboratory studies, to satisfy the average 15 p.p.m. demand, accom
plished excellent 10 and 30 minute reductions of bacterial counts. How
ever, large increases in counts took place after these trea ted  samples stood 
for 24 hours. As similar multiplication might occur following the dis
charge of chlorinated effluent into the lake, this trea tm ent is not considered 
favorably. Apparently these studies did not simulate actual conditions, 
since the chlorinated samples were not subsequently diluted with lake 
water.

Chlorination practice is included in limited operating data  (14) on 
four sewage treatm ent plants (all of the fine screen type) serving nine 
sewerage systems in W estchester County, N. Y. During an average 
m onth 72.7 lb. of chlorine per m.g. (8.7 p.p.m.) was required to maintain 
the desired residual of 0.5 to 1.0 p.p.m.

Chlorination for Odor Control.—Studies by Heukelekian (107) show the
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chlorine dose applied is definitely related to the demand of the sewage and 
the degree of hydrogen sulfide production. A minimum of 20 to 25 per 
cent of the chlorine demand should be satisfied in order to keep the sulfide 
content below 1 p.p.m. for a period of four days, and large percentages of 
demand satisfaction are required to accomplish longer periods of retarda
tion. Hommon (111) reviews the destructive effects of hydrogen sulfide 
and illustrates the practical advantage of upsewer chlorination for its 
prevention as compared with pre-chlorination a t the plant for its control.

The successful use of chlorine and ferrous chloride (Scott-Darcey 
process) for control of odors under a wide variety of conditions was de
scribed (21) a t an operators’ symposium. Pinckney (172) reports the 
effective application of ferrous chloride to react with hydrogen sulfide 
and control odors arising from trickling filters. He found recirculation of 
settled filter effluent to the raw sewage materially reduced the chlorine 
requirement.

Chlorination for Grease Removal.—Gehm (83) reports on plant scale 
comparisons of grease removal from sewage by aeration and by aero- 
chlorination a t the South River, N. J., Treatm ent Works. Sewage was 
treated with 0.02 cu. ft. of air per gal. and 8.0 p.p.m. chlorine, introduced 
into the diffused air line. Removals per m.g. averaged 39 lb. of grease 
by plain aeration and 55 lb. by aero-chlorination, representing an increase 
of 41 per cent. Only grease removed as scum was measured and, while 
the actual amount was not significantly increased by aero-chlorination, 
visual observation indicated the effect to be beneficial. The clarifiers 
required skimming once instead of three times daily and a general improve
ment in their appearance was noted.

On the basis of experimental data Weston (238) concludes the addi
tional amount of fats removed by aeration does not warrant the provision 
of plain aeration ahead of sedimentation for grease removal. In several 
studies involving aero-chlorination and subsequent sedimentation, the best 
results were obtained by adding 46.5 p.p.m. of chlorine to a sewage having 
a fat content of 30 p.p.m. Using an aeration time of seven minutes and 
a sedimentation time of seven minutes, a fat removal of 86.7 per cent was 
accomplished.

Gilman and H artm an (89) describe the design and operation of equip
ment installed a t the Tobin Packing Company, Fort Dodge, Iowa, for 
recovery of grease from pork wastes. Limited plant scale studies showed 
recovery of chloroform soluble material to average 56.5 per cent of tha t 
originally present. When gaseous chlorine (5.0 to 7.0 p.p.m.) was applied 
with the diffused air, an average recovery of 74.6 per cent was obtained. 
Since this low dosage apparently increased the actual pounds recovered 
by 30 per cent, it is considered a worth while addition to the process.

Chlorine in Activated Sludge Treatment.—A committee of the American 
Public Health Association, in an extensive review (168) of activated 
sludge plant operation and control, describes experiences—both favorable 
and unfavorable—with the use of return sludge chlorination to control 
bulking. Definite advantages are shown to result from this application at 
Houston, Texas; Lancaster, Pa.; Wards Island Plant, New York City; and
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Baltimore, Md. Experience with such treatm ent has shown no benefit in 
studies made a t M arlboro Hospital, N. J., or a t Indianapolis, Ind.

This use of chlorine has been reported by Turner (224) to be successful 
a t the Mansfield, Ohio, activated sludge plant. Sphaerotilus is present in 
the raw sewage bu t sludge index is low following heavy rainfall, subse
quently rising rapidly. When chlorine application was started , a marked 
improvement in settling characteristics followed within five days. Chlo
rine doses adequate for control or removal of Sphaerotilus produce a 
turbid effluent bu t this is not shown by B.O.D. determ inations to be 
detrim ental. Until a better method of bulking control is found, chlorine 
application is considered im portant for proper sewage treatm ent. Among 
other methods described in a round table discussion of activated sludge 
bulking, Smith (207) mentions chlorination of return  sludge as the most 
im portant corrective measure a t the Lima, Ohio, plant.

Jackson (118) has published details of the method employed a t the 
Jackson, Mich., activated sludge p lant to reduce clogging of diffuser plates. 
Chlorine is added directly from a cylinder connected to the air header 
supplying an individual aeration tank. In term itten t application of chlo
rine, never a t a rate higher than  15 lb. per day, has resulted in an increased 
blower discharge (4 million cu. ft. per day increased to 5.5 million cu. ft.). 
The maximum benefit has been found to  result from applying chlorine at 
a rate of about 4 lb. per hour for two or three hours. After about two 
years use, this application no longer increases air delivery. All plates 
have now been cleaned by acid trea tm ent and chlorine will be used as 
long as it increases air flow. No ill effects of chlorine on piping have 
been noticed.

Special Applications of Chlorination.— New studies by Kempf, Wilson, 
Pierce, and Soule (124) to  determine the concentration of chlorine required 
to inactivate two strains of poliomyelitis virus have been reported. They 
note tha t, after a contact time of 25 minutes, 1.5 p.p.m. residual chlorine 
inactivated the MV strain and th a t 1.0 p.p.m. was the maximum residual 
which failed to inactivate. In  a second experiment, using the DG strain, 
1.0 p.p.m. residual chlorine inactivated while 0.9 p.p.m . failed to  inac
tivate. These investigators report, bu t do not call attention to, the effect 
of pH  on the action of chlorine: At pH 7.0, the residual required for 
inactivation of the MV strain was only 0.55 p.p.m., bu t a t pH  8.2 the dose 
required was 1.5 p.p.m. For the DG strain a residual of 0.5 p.p.m. 
inactivated a t pH 7.1 bu t a t pH  8.0 a residual of 1.9 p.p.m. was required. 
Paul and Trask (166) cite circumstantial evidence th a t places poliomyelitis 
among intestinal diseases. They state th a t their incompleted experiments 
concerning the resistance of this virus to chlorination have given irregular 
results.

The liberal use of final chlorination a t arm y camps is cited by Hansen 
and Hill (103) as being somewhat costly in operation b u t as economical, 
since it permits satisfactory operation with provision of less biological 
treatm ent than might be required for perm anent installations in munici
palities. Chlorine may be used to  retard  decomposition, to reduce B.O.D., 
and for effluent disinfection.
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Eldridge (72) recommends chemical treatm ent as more suitable than 
biological processes for treatm ent of slaughter house wastes in small 
plants employing interm ittent treatm ent. Chlorine gas is applied until 
an excess of about 50 p.p.m. over the demand of the waste is reached. 
The liquor becomes a light tan color and blood proteins, precipitated by 
the chlorine, are allowed to settle. This does not constitute complete 
treatment, the B.O.D. removal generally averaging 50 to 75 per cent. 
The addition of ferric chloride, subsequent to chlorination, enables thick
ening and dewatering of the sludge.

Control of Chlorination.—Chamberlin (46) discusses the im portant reac
tions which occur between ortho-tolidin and chlorine, pointing out tha t 
only the reaction involving formation of holoquinones is suitable for 
colorimetric determination of residuals. Research has established that 
the mixture of ortho-tolidin and chlorinated water must be a t a final pH 
of 1.8 or lower and th a t an excess of the reagent must be present a t all 
times. In a committee report, Calvert (43) describes certain proposed 
changes in the present standard methods of residual chlorine determination 
and of chlorine dosage control.

Marks and Glass (144) give details of a method for titrating chlorine 
amperometrically with sodium arsenite in neutral solution using a polarized 
gold electrode and a silver reference electrode. This method makes it 
possible to distinguish between free and combined chlorine. Davis (57) 
has constructed a nomograph which readily provides data on chlorine 
solubility at temperatures from 10° to 25° C. and a t pressures from 0.06 
to 1.0 atmosphere.

In plant design, Coburn (49) advises th a t chlorine control and storage 
rooms should be separate from other rooms if located in the same building 
and that access to them should be from the outside only. Where piping 
to or from chlorine rooms passes through walls and floors, the annular 
space around the pipes should be plugged tight to prevent chlorine from 
possible leaks escaping through such openings.

S l u d g e  D i g e s t i o n

Berry (33) discusses trends in sludge digestion in Canada while an 
A.S.C.E. Committee Report (169) briefly touches on advances in sludge 
digestion in the United States.

Research.—Mixed humus and activated sludges in the ratio of 3 to 1 
on the basis of dry solids were digested under laboratory conditions within 
the mesophilic and thermophilic ranges by Lumb (140). The results can 
best be summarized by the following figures:

15° c . 20° C. 30° C. 55° C.

V olume of separated liquor per cent of sludge vo lu m e. . 
Per cent reduction of organic m a tte r ....................................

17.6
26.0

164
476

116

28.0
25.3

211
2530

56

10.0
24.5

191
2560

21

30.5
25.9

166
3000

13

Gas evolved ml./gm. dry organic m atte r  a d d e d ................
Suspended solids in supernatan t liquor p .p .m ....................
Total tan k  capacity required on raw  sludge volume 

added (days)............
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Of significance is the greater separation of liquor and the greater sus
pended solids content of the liquor under thermophilic conditions, and 
the generally low gas yields from this type of sludge. The digestion of 
this type of sludge seems to be more sensitive to heat than  primary 
sludge.

Heukelekian (105) describes laboratory experiments in which the effect 
of baker’s yeast on the digestion of seeded prim ary sludge was noted. 
Conclusions drawn were th a t the yeast did not hasten the stabilization 
or digestion of the raw sludge. Rudolfs and Stahl (191) present data to 
show th a t no phosphine is formed when sludge containing phosphorus 
compounds is decomposed anaerobically.

Control.—Symons and Kin (218) (219) give a rapid method of deter
mining the solids content of raw or digested sludge. The method which 
is given in some detail should be of value in making digester “ inventories.” 
Burley (41) presents a chart th a t is useful in calculating the volatile matter 
reduction in a digester from the volatile m atter content of the raw and 
digested sludges.

Design.—Stanley (215) outlines the basis of design setup for digestion 
tanks in U. S. Army camps. Lingo (137) describes the digesters at a 
typical army camp, while Velzy (229) gives a brief description of the units 
installed to handle the sludge a t the new W ar D epartm ent Office Building 
sewage plant. Chase and Flood (47) give design and operating data on 
the digesters a t Greenfield, Mass. Phelps and Stockman (171) briefly 
describe the digesters a t San Diego. Taylor (222) gives details of a unique 
design of digester in which supernatant liquor is stored in the upper com
partm ent of a two-story tank. A new two-story digester in one tank is 
described in This Journal (67) with the upper com partm ent for primary 
digestion and the lower for second stage. Removable mixers and vertical 
heat exchangers are provided. A vortex circulator in a new digester 
mechanism is also developed (116) to prevent scum accumulation and to 
im part a radial movement to the tank contents in the lower portion for 
the formation of dense sludge. Stafford (214) describes the iron sponge 
purifier for removing hydrogen sulfide from digester gas.

Operation.—Gerdel (85) in the year’s outstanding article on sludge 
digestion gives detailed operating data  of the Cleveland W esterly plant. 
Operation and maintenance difficulties, chief of which was scum formation 
and accumulation, are described. Kunsch (132) details unusual operation 
difficulties a t Danbury, Conn., caused by hat fur in the digesters. Scum 
troubles were extreme and interfered with normal operation of the mixing 
devices installed in the tank. Of interest is the wide variation in tempera
ture a t the top and bottom  of the tank. This resulted in high solids in 
the supernatant liquor. M athews (149), Howson and M athews (114) and 
Cottingham (52) present data regarding the two-stage digester operation 
a t Gary, Ind. The supernatant liquor overflow from the secondary tanks 
is unusually low in solids considering th a t mixed raw and activated sludge 
is digested. This indicates the wisdom of providing ample capacity 
(6 cu. ft./cap.) where activated sludge is handled. Lehmann (136) de
scribes the operation a t Hackensack, N. J. Operation of the digester
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mixers at this plant were found to  be beneficial. Gould (90) describes 
experiences at the Coney Island and Tallm ans Island (N ew  York C ity) 
plants. Loadings at the former plant as high as 5.0 lbs./cu. ft./m onth  were 
reached w ithout adversely affecting results. At Tallm ans Island an un
usually thick digested sludge is obtained even though mixed raw and 
activated sludge is digested. This m ay be accounted for by the very low  
volatile m atter content (58.5 per cent) in the raw sludge.

Erickson (77) describes the operation at Bakersfield, California. 
Mesner and Nussbaum er (155) outline the starting difficulties encountered  
at Cheektowaga, N . Y. In The Surveyor (18) difficulties w ith overflow  
liquor high in solids and the advantage of tw o-stage digestion in clearing 
up this overflow liquor at Chigwell, England, are described. Kessler and 
Norgaard (125) point out in connection w ith a survey of arm y camp plants 
that the supernatant liquor problem is still unsolved. In a later article 
the same authors (126) state that temperatures are difficult to m aintain in 
digesters built of steel. It is stated  that a vacuum  type aerator has been 
successfully operated for reducing the solids content of digester superna
tant liquor. It is to be regretted that no details were given on this novel 
device.

Rawn (180) and Bacon (28) discuss the use of live steam  for direct 
heating of raw sludge at the Los Angeles County plant. M any advan
tages as compared with the use of heating coils are given. Odors were 
said to be practically non-existent. N o m ention is made of the increased 
amount of digester overflow liquor due to  condensation of the steam. 
Gwin (95) describes sludge heating experiences at Folsom  State Prison, 
California. Pre-heating of sludge by means of steam  coils gave rise to 
odor nuisances.

Gunson (93) in order to overcome the delay of gas production in two- 
stage digestion, after the addition of raw sludge, mixed the raw sludge 
with the tank contents tw ice daily. This kept the gas production constant 
and increased the yield by about 16 per cent. The reduction of volatile  
matter in the primary digesters was 56 per cent and in the secondary 30.4 
per cent w itfqan over-all reduction of 69.6 per cent. The difference of 
temperatures in the primary and secondary tank resulted in a supernatant 
liquor overflow with 2 per cent solids due to thermal action. This con
dition was improved by bringing the secondary tank to the same tem 
perature as the primary.

Sperry (213) gives com plete details of the gas engine performance at 
Aurora, 111. M artin (146) describes the gas utilization system  at Green 
Bay, Wise. D etails of the arrangement of gas engines, heat exchangers, 
gas fired boilers, etc., are given, whereby m axim um  utilization of gas for 
heating and power purposes are obtained.

Corrosion troubles w ith a digester m echanism  and heating coils are 
discussed by Reed (183). The corrosive action was more pronounced  
near the top of the tank. For this reason it was thought that the presence 
of the gases in the liquid have some effect.

Data .— Digester operating data at Springfield, 111., are given by Larson 
(134), at Urbana-Champaign, 111., by W isely and Sidwell (240), at Buffalo,
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N . Y ., by V elzy and Sym ons (230) and V elzy, Johnson and Sym ons (232), 
at M arion, Ind., by Backm eyer (27), at M assillon, Ohio, by Snyder (212), 
at Fort D odge, la ., by Lovell (139), and at N ew  H aven, Conn., in Sewage 
Works Engineering  (16).

Patents .— H ow e and Ize tt (113) show a slot closer for a longitudinal 
Im hoff tank, whereby raw sludge m ay be delivered to  only one side of the 
digestion com partm ents so that the other side m ay be rested. T he closure 
plate also prevents gas from rising up from the closed off portion through  
the flow com partm ent. D ow nes (68) shows a tw o-story digester wherein 
prim ary digestion is carried out in the upper com partm ent and secondary 
digestion in the lower com partm ent. Behringer (32) describes a process 
for digesting sludge high in calcium  hydroxide, wherein the sludge is 
treated w ith carbon dioxide prior to  digestion.

S l u d g e  D is p o s a l

Sludge as Soil Conditioner.— The year showed continued and widening 
use of sludge as a soil conditioner. As the war progresses and animal 
manures becom e increasingly scarce, such interest in sludge should natu
rally result.

W illard (239) of the Spartanburg, S. C., m etropolitan district reports 
that digested sludge produced at two plants in his district is sold to  a local 
fertilizer concern. It serves as a substitu te for tankage and is sold on 
both its nitrogen content and a base price for its hum us value. The sludge 
with about 50 per cent m oisture is rem oved from the drying beds by the 
fertilizer com pany, stored on a concrete drying slab where the sludge 
moisture m ay drop as low as 7 per cent and then taken to  their mill for 
grinding. The city  receives $1.00 per ton base price and $1.00 per unit 
of nitrogen. As the nitrogen is around 2 per cent, th is nets the district 
about $3.00 per ton. Form erly the district rem oved the sludge and 
delivered it to  the fertilizer com pany at a cost of about $2.00 per ton. 
Since the district has built a drying yard, the fertilizer com pany relieves 
the district of this expense. Presum ably the drying yard is uncovered. 
W illard believes Spartanburg m ay be the first to use th is m ethod of dis
posal in this country.

In Oshkosh, W isconsin, the dem and for d igested sludge is so high 
th at the product is now short on the local m arket. Frazier (80) sells the 
ground product at $3.50 per cu. yd. or $1.75 per yard for bed sludge. 
W inter freezing and thaw ing on the beds breaks up the sludge fibers so 
that grinding in the spring is not necessary. Sales returns have paid for 
the plant grinder, paid the wages of an extra man to  care for the plant 
grounds and sell the sludge, purchase trees and shrubs for landscaping, etc. 
Plot dem onstrations of vegetables, flowers and lawn treated w ith sludge, 
convince visitors. Oshkonite does not burn, grass will grow in it without 
soil, and it gives plant growth th at cannot be explained on the basis of 
analysis alone. This is true of all normal digested sludges. T he author’s 
conclusion sounds the following key note: “ It is contended by the writer 
that more stress should be placed on the use of sludge as a soil improver, 
contributing more vigorous and vitalized  grow th and a greater yield at
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this tim e when conservation and m axim um  production is the key note 
which is to win this econom ic war. Sewage sludge can be used . . .  on 
the m a n y ‘war gardens.’ . . . Sewage works operators can do their b it by  
popularizing the use of prepared or conditioned sludge in their localities 
now as never before . . .  in advancing an em ergency measure, a sound  
economic practice can be established for the future as well as the present.”

At Appleton, W is. (29), Baitz grinds digested sludge cake and fortifies 
it to 5.17 per cent nitrogen, 2.07 per cent phosphoric acid, and 2.10 per cent 
potash by addition of chemicals. The entire sludge output is sold either 
as unfortified soil conditioner or as “ Appcolizer.” Again experimental 
plots were tried, local newspaper cooperation sought, and a little effort 
put into the work, until the plant product is by far the best soil builder 
that has been tried around Appleton.

Crowther and B unting (55) give results on fertilizing experim ents with  
potatoes. W ithout potash, farm yard manure increased the yield per 
acre, but sewage sludge had an insignificant effect. On the other hand 
when potash was used w ith both farm yard manure and sewage sludges, 
the yield was alm ost as good with sludge as w ith twice its weight of manure. 
It is pointed out by the author that farm yard manures are more balanced  
chemically than sludges, a fact well appreciated.

During the year Johnson (120) reported that the larger portion of the 
output of dried activated  sludge from the Chicago Calum et plant is now 
sold as a fertilizer material.

Schriner (196) at Kankakee, 111., plans to promote the use of liquid 
sludge for fertilizing lawns, following in general the scheme reported by 
Damoose of B attle Creek last year. Schriner has purchased and refitted  
a used 1,000 gallon gasoline tank for about $23.00, fills the tank by gravity  
from a sludge bed piping connection, and dumps approxim ately 24,000 
gallons of sludge daily on either vacant land or uses it as a soil conditioner. 
The saving in sludge disposal cost by this method over drying on sludge 
beds is reported as less than half, in addition to providing a year-round 
disposal method.

Rudolfs and Gehm (189) have shown that the average total P 2O5 
content of sludge varies with the type of sewage treatm ent from 1.5 to 4.6 
per cent. D igested sludge contains more phosphoric acid than plain 
settled sludge. A ctivated and humus tank sludge have greater per
centages of P 2O5 then settled sludge and digested chemical sludge has the 
highest P2O5 content.

Elutriation of Sludge.— Experience w ith  elutriation of digested sludge 
at Hartford, Conn., was described by Craemer (53). Two years of opera
tion have shown the following advantages: (1) Lower consumption of ferric 
chloride averaging 2.51 per cent (dry basis). The yearly saving at present 
is stated at $1,048. At design flow of 40 m .g.d., an annual saving of 
$2,800 is expected. (2) The period of sludge digestion can be shortened  
resulting in a digestion space saving and reduced capital investm ent. At 
Hartford this saving was $59,800 which is $4,800 more than the cost of 
the elutriation tanks and equipm ent. (3) Less filter room odor. (4) M ess 
and cost of lime conditioning elim inated. (5) Filter cloth life has been
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very satisfactory and the blinding of the filter wire m esh has been avoided  
since lim e is not needed for conditioning.

There has been som e trouble w ith  the sludge m easuring va lves on the 
elutriation hookup. T hey have a tendency to stick  and register inaccurate 
readings due to gas in the sludge and the grit present. T he rem edy is a 
periodic check-up, flushing, etc. A more adequate wash water system  
resulted when the well points in use were pulled, lengthened and redriven. 
Grit deposited on the floor of the m ixing tanks froze the lower bearing of 
the agitator shaft. P iping grease to the bearing corrected this. A cross
collector type of sludge sedim entation tank, not used at Hartford, would 
give a more uniform sludge and require less adjustm ent of the ferric 
chloride feed. Arching of sludge also occurs w ith  the three individual 
sludge hoppers used at Hartford. Squeegeeing the hoppers breaks up the 
sludge. A single hopper would correct th is also. Freezing of the elutria
tion tanks overnight during severe low tem peratures requires th at ice be 
broken up in morning to  prevent flight dam age. C overing or enclosing 
tanks would help solve this problem, it  is pointed out.

Craemer draws the following conclusions: (1) Sufficient wash water for 
sludge is necessary. (2) A uniform washed sludge of about 92 to  94 per 
cent m oisture gives excellent filter results. (3) T im e of digestion affects 
filter output although only 15 days digestion produces sludge th at can be 
filtered w ith but slight increase in ferric chloride dose.

Incineration of Sludge.— Langdon Pearse’s C om m ittee (169) reports 
that figures available in 1941 indicate ten installations using flash-drying 
and tw enty-seven  using the m ultiple-hearth system . H ow ever, the flash- 
drying system  is apparently handling more than tw ice as m uch filter cake 
as the m ultiple-hearth system , and about 20 per cent more dry solids. 
In the heat drying of sludge for fertilizer, the flash system  leads w ith an 
output of more than 58,000 tons per year, as against 25 tons for the mul
tiple-hearth system .

Vacuum Filtration of Sludge .— Follow ing recent developm ents in the 
m etallurgical field, diagonal drainage grids of wood are being tried as a 
substitute for copper drainage supporting screens on cylindrical vacuum  
filters at the Calum et and Southw est W orks in Chicago (169). N o t only 
the copper formerly used is a war m etal, but clogging trouble has been 
pronounced at some plants w ith these screens.

Inhibited m uriatic acid is added to  water in the filter pans at 
M inneapolis-Saint Paul (156) w ith  the filter drum and agitator in operation 
for removal of carbonate scale from the pipe lines, filter cloths and vacuum  
filter parts. After 2 to 3 hours the acid is p retty  well spent and solution 
is drained out and filter washed w ith water sprays. Acid bath is given 
after about 350 hours of cloth life w ith cloth and screen left in place. The 
treatm ent increases the econom ical life of the filter cloth to 500 or 600 
hours and also rem oves the scale from the screen and splines. To clean 
the pipe lines of scale, the inhibited acid is recirculated through them .

H agem an (97) in a descriptive article on C hicago’s Southw est plant 
listed tw elve general operating instructions for vacuum  filter crews. Most 
pertinent were: (1) K eep overflow of conditioned sludge to minimum.
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(2) A filter vacuum of 24 to  25 inches means proper conditioning of sludge; 
20 to 22 inches over-conditioned sludge; 26 to 28 inches under-conditioned  
sludge. (3) W ith correct vacuum  but a thick, w et cake, the submergence 
is probably too great. (4) For low output from filters: (a) Increase vat 
submergence (b) increase filter speed.

Marshall (145) describes the treatm ent of sludge by the Porteous H eat 
Treatment Process in Hersham, England. The sludge treatm ent con
sists of (a) three high pressure heating vessels for sludge, (b) a heat ex
changer or coacter for the recovery of heat, (c) two decanting vessels for 
the settlement of the treated sludge, (d) tw o filter presses, (e) one steam  
boiler for generating steam . The moisture content of the sludge cake 
produced averaged 40 per cent and the average pressing tim e 43^ hours.

Lumb (140) investigated the dewatering of digested humus and ac
tivated sludges. He concluded that the sludge produced from the thermo
philic digestion was not amenable to  mechanical dewatering. The de
watering of the m esophilically digested secondary sludges on sand beds 
was as slow as the undigested sludge. Only 3 ft. of wet material could be 
handled per year yielding a product averaging 70 per cent moisture.

Miscellaneous.— Reducing sludge disposal costs by diversification is de
scribed by Kozma (130). Some 1,500 tons of dry sewage solids annually 
can be disposed of by (1) H eat drying raw sludge, (2) Filtering digested  
sludge, (3) Disposing of liquid digested sludge on grass areas. In all cases 
the product is used for fertilizing purposes. The flexibility provides the 
most economical disposal costs depending on demands for fertilizer, cost 
and availability of fuel oil and the ease of digesting the sludge at Ruther
ford’s Joint M eeting plant in N ew  Jersey which contains varied industrial 
wastes. The present disposal cost is estim ated at $2,460 yearly for 1,500 
dry tons by heat drying 500 tons, filtering about 300 tons and drawing off 
the remainder as a liquid sludge.

I n n o v a t io n s  a n d  A id s  t o  P r a c t ic e

In a broad review, there are some item s that lay claim to special classi
fication because of their novelty. In the past year, for example, a number 
of innovations resulted from the search for substitutes for critical materials.

Wood and unreinforced concrete were adapted to a variety of new uses 
in the field of sewage disposal. Some of these are so recent in their de
velopment, that they have not yet been reported in the literature and 
consequently cannot be described in this review, which is concerned only 
with published articles. However, it should be m entioned that the Army 
is building wooden Imhoff tanks, some of huge size, as well as com plete 
treatment plants, every unit of which is designed to be built w ith wood. 
Some manufacturers, likewise, have redesigned mechanical equipm ent in 
which metal parts have been replaced with wood.

One of the most recent innovations in substitution, is the use of con
tinuous V-notched weirs made of plyw ood to save m etal on the construc
tion of tanks for a large arm y biofilter plant (177). The weir was made of 
% X 16-in. plywood, with the V -notches made at 8-in. intervals. At this 
same plant wood gates, only the lifts of which are of m etal, were used
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extensively  on the recirculation w et well controls and other flow channels. 
The wood gates were made of %-in.  plyw ood, resin-bonded, the edges 
filled w ith  a penetrative seal and m etal bound; the gate was given two 
coats of creosote paint.

Quite a sensation was created early in the year when there appeared  
on the m arket a sectional, octagonal shaped wood pipe, developed by the 
Armco D rainage Products A ssociation, M iddletow n, Ohio (7). Fabricated  
from various sizes of lumber according to  load requirem ents, and fastened  
together w ith  wood dowels, this p ipe elim inates com pletely the use of all 
m etal. U nits are shop-assem bled into lengths of 12 ft. or more, which are 
joined together in the field into a single structure.

W ood covers and concrete ring m anhole installations have been the 
means of saving large quantities of critical m aterials. A t one airbase 
alone, this one substitution  led to a saving of som e 10 tons of iron (209). 
One of the features of design was to  provide th at the depth of the cover 
seat in the ring was equal to  the thickness of the standard cast iron cover 
so th at the wood covers could be replaced in the future w ith  m etal covers. 
Another interesting design for a wood m anhole cover was developed in 
Los Angeles C ounty, Calif. (8). Here the cover is made of laminated  
wood strips, fashioned in either hexagonal or sem i-circular sh a p e; wear and 
splintering of the wood is reduced by laying the lam inated strips at 45-deg. 
angles to  the line of traffic, applying a th in  coating of em ulsified asphalt—  
covered w ith dry sand or gravel to  the top surface of the wood cover, and 
keeping the surface of the cover flush w ith the roadway.

G enerally speaking, war creates rather than solves problems. B ut the 
genius (who m ust remain anonym ous for the duration) who suggested  
the use of dried sewage sludge as a ground cover cam ouflage material, 
solved tw o problems. H e discovered th at the dark-colored sludge was 
ideal as a cover m aterial to obliterate the reflecting qualities of light- 
colored soil exposed around the site of a new ly constructed industrial 
plant. Some 30,000 tons of m aterial, spread to a depth of 3 in. around the 
plant, was then obtained from a nearby m unicipal p lant (6). As a result 
one m unicipality was relieved of the problem of disposing of its sludge 
and at the same tim e the m aterial has served a m ost useful purpose in the 
war effort.

In another instance, however, war and sludge disposal were not com
patible. This was the situation  in N ew  York C ity  where the submarine 
menace earlier in the year made it necessary to  hold the c ity ’s fleet of 
three seagoing sludge boats in port for ten  days (4). The boats carry 
liquid sludge from the c ity ’s sewage treatm ent p lants for disposal some 
12 miles off shore. E ventually , the sludge boat " N a v y ” defied the sub
marine menace, but not before the sludge accum ulations totaling some 
4,000 tons daily were discharged in the waters of Long Island Sound.

A novel feature of one of our new est sewage treatm ent plants, that at 
San Diego, Calif., is the use of so-called “ vacu a to rs” (171). As described 
by The Dorr Com pany engineers (24) the “ v a cu a to r” is a m achine devised 
to rem ove grease, scum  and oil from sewers or trade wastes by vacuum  
flotation ahead of sedim entation. Sewage is aerated for a brief period
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and the aerated liquor is then subjected to a vacuum  equal to  several 
inches of mercury for a period of 10 to  15 min. The fine bubbles attach  
themselves to the grease or scum  forming particles, causing them  to rise 
to the surface under the influence of the vacuum .

Something unique in sewage disposal installations was the treatm ent 
plant designed to handle a 9-hour flow from the new War Departm ent 
Office Building in Arlington, Va. (9). The plant was designed for occu
pancy of the building in the adjacent m ilitary areas during the working 
day only, six days a week. N o precedent for a plant of this kind existed. 
Because it was considered essential to  provide com plete treatm ent, high- 
rate sprinkling filters were chosen and chlorination equipm ent was in
stalled for emergency needs. The plant is designed to  serve a maximum  
population of 40,000, on which basis the total flow was expected to be
1.2 m.g.d. A design rate of 3.2 m .g.d. for a 9-hr. period was adopted.

Little precedence existed for the design of sewage disposal facilities in 
the huge war production plants built during the last eighteen months. 
Never before have we had industrial plants of such enormous size and with  
such enormous number of em ployees, and the sanitary engineers called  
upon to design disposal facilities for these plants have had to contend  
with new problems relating to the determ ination of volum e and character 
of sewage produced, as well as the variation of flow caused by “ sh ift” 
operations and plumbing arrangements. Observations made on the opera
tion of some of these plants (129) are quite revealing, as, for exam ple, the 
data which shows that in factories em ploying skilled labor, per capita 
flow is considerably less than in places where unskilled workers are en
gaged. Also, it was shown that although an em ployee m ay spend about 
one-third of a day at his job, sewage production during that tim e on the 
concept of population equivalent, is considerably less than one-third.

Also of interest in connection w ith wartime sewage disposal practice 
was the use of an outfall sewer as a chlorination chamber in lieu of con
structing a contract chamber for this purpose at a large arm y camp 
installation (5). About 3,000 ft. of the 5,000-ft. outfall (30-in. pipe) had 
a flat grade of 1 ft. per 1,000 ft. of length. It was determined that by  
introducing chlorine solutions at the beginning of the outfall, there would 
be ample admixture and contact for the 30-min. tim e required for the 
sewage flow to reach the end of the outfall sewer.

E q u ip m e n t

No outstanding developm ent in sewage works equipm ent marks the 
literature of 1942. Various periodicals publish valuable summaries of 
available equipment, such as This Journal (23), Water Works and Sewerage 
(26), Sewage Works Engineering (15), and Public Works (142). M ost 
articles describing sewage treatm ent plants mention some forms of equip
ment. For example Hansen and Hill (103), in an article on sewage dis
posal in army camps, summarize the various kinds of equipment that 
have been used. Lingo (137), describing a plant in a Southern army camp 
mentions pumps, rake for rem oving grit, comminutors, mechanical rakes
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and pum ps in a sedim entation  tank, pum ps to m ove sludge to  digesters, 
m echanical agitators to  break up solids in prim ary tanks, floating covers 
on digesters, exhaust fans to  guard against explosive gases, and other 
m echanical equipm ent. Similar m echanization is reported b y  C ottingham  
(52) at the sewage and garbage treatm ent p lant at Gary, Indiana, and by 
M ason (147) for the p lant at H am m ond, Indiana. In an anonym ous 
article on sewage treatm ent operation (12) m echanical equipm ent for 
various m ethods of sewage treatm ent is described. A list of essential 
equipm ent for a fu ll-tim e sewer m aintenance crew in a large c ity  is pre
sented in This Journal (20). The list includes everyth ing from assorted 
brushes to  a 2 J/£ ton truck. D echer (59) describes a 3-ton m aintenance 
truck the equipm ent of which includes a radio and a generator for the 
operation of tools and an air blower. The vu lnerability  of mechanical 
equipm ent to war dam age is pointed out by D evendorf and D appert (62).

The description of interesting item s of equipm ent is to  be found in 
articles em phasizing other subjects. Schroepfer (197) describes a 44-in. 
centrifuge for sludge drying at M inneapolis, St. Paul; Fischer (79) de
scribes a revolving distributor of special design for application to bio
filtration; H agem an (96) describes difficulties m et in the operation of 
circulating fans handling sludge vapor at Chicago W est Side; and Gerdel 
(85) describes the gas handling equipm ent at C leveland W esterly works. 
At Olean, N . Y ., an interesting m ethod of rem oving and w ashing grit by 
an air-lift system , using a hom e-m ade foot piece of ingenious design, is 
described by Fuller (82).

An ingenious m axim um  flow gage, designed by Sim m s at Shorewood, 
W is. (25), has served satisfactorily  through several storm s. Grease re
m oval equipm ent at San D iego is described by Phelps and Stockm an (171). 
The m agnetite filters at M inneapolis and St. Paul (197) were com pleted in 
April 1941, have passed final acceptance tests but are still under main
tenance bond.

Pum ping equipm ent is w idely m entioned in the literature. Kappe 
(123) describes the “ Scru-peller,” centrifugal, sludge pum p. Fischer (79) 
recom m ends the propeller type of pum p for recirculating in a biofiltration 
plant; and M eeker (154) explains design features of sewage pumps. 
H agem an (96) explains some difficulties encountered in the operation of 
centrifugal sewage pum ps, including such details as failure of bearings, 
wear of shafts, wear of rings, clogging and other details.

Sludge handling devices involve the m ost extensive m echanical equip
m ent about sewage treatm ent works. A dvantages of the interm ittent 
operation of sludge collecting equipm ent are set forth in This Journal  (22). 
The extensive m echanization of sludge collecting equipm ent is emphasized 
by Johnson (120) for Chicago C alum et, and by H agem an (97) for Chicago 
Southw est. K ozm a (130) discusses costs involved  and recommends 
diversification of equipm ent for sake of econom y. Edw ards (69) describes 
an uncom m on type of equipm ent in the form of a sea-going vessel, used 
for handling sludge from the W ard’s Island p lant in N ew  York City. 
E conom y in the operation of gas engines, using sludge gas, and methods 
for reporting costs are described by Frazier (81). Sheets (204) describes
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a vacuum filter dressing rig, used at Columbus, Ohio, which saves tim e in 
the removal and replacem ent of cloth on the filter.

The screens in N ew  York C ity  are described by D onaldson (65) where 
the screens are used as a stop-gap between the discharge of raw sewage 
and effective treatm ent. An ingenious autom atic device (22) used at 
Chicago North Side for the cleaning of screens uses an air-purged, differ
ential switch of the diaphragm type, which uses a head loss device to 
start and to stop the screen. A tim e sw itch m ay also be used to operate 
the cleaning mechanism at any predeterm ined period or hour.

St r e a m  P o l l u t io n

Abatement and Control.— A number of papers concerning the general 
problems of stream pollution abatem ent and control were published during 
the year. Hoak (109) presented a review of the entire subject pointing  
out the complexity and tremendous cost of the national stream pollution  
abatement problem and suggested that a program be developed only after 
careful examination in view  of its im pact on the national econom y. 
Cutter, Greeley and M illiken (56) classified streams according to their 
highest use, gave a sample pollution abatem ent plan, summarized the 
responsibility of Federal and various state agencies for the N ew  England  
area and suggested standards. Searles (202) discussed the types of 
legislation proposed in Congress and suggested that the American M ining  
Congress as representative of the industry continue opposition to drastic 
Federal regulation and work with state associations toward solution of 
the problem. Hall (98) described the work of M aryland in controlling  
the pollution of the oyster growing waters of Chesapeake Bay. Cohn (51) 
pointed out that the T .V .A . studies have established a new pattern in 
preventive sanitation. R ice (185) discussed the Indiana Stream Pollution  
Act of 1901 and stated that because of the attitude of the general public 
and industry the pollution control act was ineffective. The cooperative 
pollution control problems of the Potom ac R iver were discussed by Kittrell 
(128) who found the major obstacles to  be adm inistrative, legal and 
financial rather than technical. The very serious pollution situation on 
the Delaware River due allegedly to the neglect of Philadelphia is reviewed  
by Vaughan and W olman (227). Hanenberg (101) discussed the Grand 
River (Canada) sewage dilution problem and Seaton (203) reviewed the 
difficulties of stream pollution control in England and agreed that purity 
standards based on B .O .D . were desirable.

Bacteriology and Biology .— Sandholzer (193) found no significant differ
ence in three presum ptive media (standard lactose, formate ricinoleate 
and Eijkman) for coliform bacteria in sea water. I t  was reported by  
Stuart and his co-workers (217) that the Eijkm an test like all other tests 
when applied to the coliform group showed no absolute lines of demarca
tion between the Aerobactor, Interm ediate and Escherichia sections. 
Vaughn and Levine (228) studied a large number of interm ediate coliform  
bacteria from various polluted and unpolluted water sources from which 
they conclude that these organisms m ay be divided into tw o predominant
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species which are closely related to  the genus Escherichia. M cFadden, 
W eaver and Scherago (152) concluded that as relatively  more pectin- 
ferm enting coliform organisms are found in water than in the feces of 
anim als som e of them  are probably not of fecal origin. T hese authors 
found no m eans of differentiating the pectin-ferm enting p lant parasites 
of the tribe E rw in ia  from the coliform group. H ow ever, Elrod (75) 
found th at the E rwin ia  would be classified as aberrant coliforms on the 
basis of their IM V iC  patterns and showed that th ey  could be separated  
from the latter only on the basis of confirm ation tests. Gieson (87) 
reported th at operation of the treatm ent p lant at C leveland has effected  
a 91 per cent reduction of the bacterial population of the lake water, that 
the present effluent is cleaner than the shore water and th a t the bacterial 
content of the beaches is w ithin the upper lim its for bathing waters. 
Feldm an and W inslow (78) also studied the effect of sewage plants in 
reducing the bacterial pollution of harbor waters and found th at the per
centage of positives for the coliform group in 0.1 ml. portions had been 
reduced from 39 to 14 since operation began. After operation of the 
plants m ost bathing beach stations around N ew  H aven showed a coliform  
index of 3 per ml.

Lackey (133) found about 448 genera of microorganism s in a four year 
study of stream s of the Ohio basin. Of these genera som e species were 
extrem ely tolerant of environm ental factors, about 20 favored highly 
polluted water and about as m any disappeared in polluted stretches. 
The yellow  and green flagellates were included in the latter group. Brinley 
(40) reported that the plankton study of the Cum berland R iver showed 
the effect of an isolated source of pollution upon a clean stream . Brinley 
(38) suggested the division of polluted stream s into five zones upon the 
basis of the dissolved oxygen, the plankton populations and the probable 
fish population. Brinley (39) also reported th at large volum es of Euglena, 
Trachelm onas and Phaecotus indicate heavy pollution upstream  and that 
the presence of the algae, Chrysococcus and C ryptom onas in large numbers 
indicate that a stream  has largely recovered from pollution.

Oxygen Demand .— Busw ell and D unlop (42) reported th a t while far 
from ideal the 5-day B .O .D . test is still the m ost w idely used measure of 
organic load; and though perm anganate is m ost w idely used for the oxygen 
consumed test chromic acid or iodate are preferred where com plete com
bustion is required. Johnson and H alvorson (121) used iodic acid for 
oxidation of organic m atter claim ing th at the results obtained are a more 
reliable index of the oxidizable organic m atter present than B .O .D . deter
m inations. M oore and R uchhoft (158) studied the effect of river mud 
deposits in producing an im m ediate dem and on a deoxygenated  stream  
and recom m ended the use of calculated initial dissolved oxygen values 
for obtaining proper B .O .D . evaluations under these conditions.

Reaeration .— Tyler (225) discussed a schem e for reaeration of a stream  
by artificial means. In place of conventional sewage treatm ent, particu
larly for strong wastes, the w aste would be discharged in to  the stream  
after any necessary prelim inary treatm ent and the stream  would receive 
“ accelerated reaeration” a t a downstream  point where the D .O . reaches
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critical values. Such a plan of stream  aeration was investigated by the  
Sanitary D istrict of Chicago a number of years ago and given up. T yler’s 
experiments indicate higher absorption values for bubble aeration than  
is indicated by activated  sludge experience, where higher bubble velocities 
are required, and he suggests additional studies to determine the per
centages of oxygen than can be absorbed by bubble aeration.

Standards.— Green (91) reported that no one standard of purity will 
apply to an entire state or drainage basin and stressed the importance of 
intelligent investigation, good basic data, and careful consideration of the 
problem confronting pollution control agencies. According to his report 
the policies of state, m ulti-state com pact organizations and the U. S. 
Public Health Service all serve to em phasize the extrem e care with which 
any regulatory body should approach the problem of standards of water 
purity for streams. Schroepfer (198) presented data on hourly and daily 
fluctuations in dissolved oxygen and B .O .D . results on a stream, demon
strating thereby the dangers of indiscrim inate sam pling and the lack of 
reasonableness of stream standards which only perm it smaller changes in 
these criteria due to load than are apt to occur as a result of sampling 
errors. He pointed out the possibilities of com posite and autom atic 
sampling for stream study, discussed standards in relation to water use 
and reviewed the standards which have been set up by eleven authorities.

Scott (201) reviewed the work of the sub-com m ittee on the classifica
tion of streams in N ew  England. This com m ittee classified waters on 
the basis of use as follows: Class A— drinking or cultivation of shellfish; 
Class B— bathing; Class C— boating, fishing, culture of seed oysters or 
industrial supply; and Class D — navigation or transportation of wastes. 
The effect of locale upon use classification was recognized and minimum  
quality standards for appearance, D.O. and coliform organisms were set 
up for each classification. The sewage treatm ent procedures required for 
various use classifications were presented. M oderate quantities of in
dustrial water m ay be discharged into Class C waters w ithout extensive  
treatment. N o attem pt to fix standards for industrial waste discharge 
was made. As the concern of the com m ittee was w ith interstate aspects 
of pollution, river valleys were considered as entities regardless of state  
lines. The com m ittee organization and procedures were described and 
appeared to be successful in accom plishing the desired ends. W eston  
(237) stated that the work of Mr. S co tt’s com m ittee has laid the foundation  
for successful planning and m ay well form the basis of a general plan for 
the protection of streams throughout the country.

Surveys.— Olson, Brust and Tressler (164) reported on the effects of 
industrial effluents into the Lower Patapsco River area. T hey estim ated  
that 100,000,000 pounds of ferric hydroxide are formed from copperas 
disposal in a year which has produced a marked ecological unbalance in 
the entire bottom area. The m ost severe effect of this pollution was the 
lowered D.O. over the general region which had an indirect deleterious 
effect on plankton and higher forms. Jones (122) found that unused  
metalliferous mine workings discharge water heavily polluted w ith zinc 
lasts into the Y stw yth River which at normal levels carried from .7 to
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1.2 p.p.m . of zinc and traces of lead. T he absence of fish in the stream  
was associated w ith the chem ical condition of the water. K ing, Bean  
and Lester (127) reported that industrial effluent treatm ent successfully  
m aintained the percentages of d issolved oxygen saturation of the Raritan  
R iver below the plant w ithin the 50 per cent saturation lim it set up by the 
N ew  Jersey State Board of H ealth.

T he N orth  D akota  D epartm ent of H ealth  report (182) on the Red  
R iver of the N orth  Research Investigation  is the first com prehensive 
survey of a river flowing north which has its m ost critical conditions under 
ice coverage during the winter. T he survey covered 13 m onths and in
cluded the collection of hydrom etrie, biological, bacteriological and 
chem ical data. The study showed th at under ice coverage the dissolved  
oxygen in the Red R iver was com pletely depleted w ithin a few weeks, 
that during the winter and summer critical periods the flows from tribu
taries were insignificant both from the standpoint of pollution contributed  
and the dilution provided; and th at the pollution problem  could not be 
solved w ithout additional treatm ent of w astes entering the river. It was 
also found th at relatively  unpolluted northern stream s, due to natural 
pollution alone, m ay becom e com pletely devoid of oxygen during the ice 
coverage period. Interesting data on long-tim e B .O .D . at ice coverage 
tem peratures are included in the report. R udolfs and H eukelekian (190) 
reported a study of the R aritan R iver covering three periods, the first 
(1927-28) when practically no sewage or industrial w aste treatm ent 
existed, the second (1937-38) when practically all dom estic sewage reached 
the river after treatm ent, and the last (1940-41) after som e of the larger 
industries had also installed treatm ent facilities. The surveys show a 
general bacterial im provem ent in the river except around N ew  Brunswick. 
A similar im provem ent was shown in B .O .D . reduction except for the 
section betw een M anville and Bound Brook. T he oxygen requirements 
at Bound Brook doubled from 1927-28 to 1940-41, reaching a population  
equivalent of 171,200 for the last period. T his increase was attributable 
to discharges between the points m entioned above and reflects the in
creased industrial activities. Sewage treatm ent has im proved the river 
som ewhat from a public health standpoint. H ow ever, as th e summer 
5-day B .O .D . in the stretch around Bound Brook averaged around 12 
p.p.m . w ith dissolved oxygen values of 3 p.p.m . or less (20 to  30 per cent 
of saturation) further im provem ent is necessary to restore the river to 
reasonable purity.

I n d u s t r ia l  W a s t e s

General.— One of the outstanding contributions to  the 1942 literature 
on industrial w aste treatm ent was the com pilation of “ Industrial Waste 
G uides” of the U . S. Public H ealth  Service (162). T hese guides are a 
supplem ent to the Final R eport to  the Ohio R iver Com m ission. They 
summarize the available inform ation on the w astes from all classes of 
industry in the Ohio R iver Basin.

T he report contains 11 Guides each dealing w ith a specific industry. 
The industries dealt w ith  are brewery, cannery, coal washery, coke, cotton,
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distillery, meat, milk, oil, paper, and tannery. The discussions in each 
case follow a more or less definite outline:

(a) D escription of the m anufacturing process
(b) Raw materials
(c) Products
(d) Em ployees
(e) Sources and quantity of wastes
( / )  Character of wastes
(g) Pollution effects
(h) Rem edial measures (treatm ent processes)
(i) R esults of specific surveys
(j) Bibliography

Flow diagrams of the various manufacturing processes are given. 
These diagrams show the sources of the wastes and the average rate of 
flow from each source. Num erous tables have been prepared to show the 
average volume of waste and average analyses. These data have been 
compiled from articles dealing with the specific waste and from surveys 
made by the Service. The concentrations of the wastes are given in units 
appropriate to the industry. For instance, concentration in the canning 
industry is given on the basis of each case of N o. 2 cans. In the tanning 
industry it is based on the hides processed.

The comparative effectiveness of various treatm ent processes adapted  
to a specific waste is discussed and some treatm ent plant design data are 
given. Cost estim ates and comparisons are made where possible.

These Guides contain a large am ount of authentic and essential data 
relating to the wastes from the industries listed above.

Another contribution to the information on industrial wastes is that 
compiled by Eldridge (70). The treatm ent of the subject in this book 
is similar to that used in the Industrial W astes Guides except that it goes 
further into the practical application of the treatm ent processes to full- 
scale treatment.

The wastes from the following industries are discussed in detail; beet- 
sugar, milk products, cannery, tannery, pulp and paper, textile, meat, 
laundry, metal, gas and coke, chemical, brewery and distillery, and oil 
fields and refinery. A chapter deals with the effect of trade wastes on 
sewage treatm ent processes.

Manufacturing processes and flow diagrams are given showing the 
sources of wastes; average com position and flow rates are compiled; 
recovery processes are discussed, followed by details of treatm ent processes, 
drawings and discussions of treatm ent plants, expected efficiencies and 
cost data.

Because of the rapidly developing field of industrial waste treatm ent, 
some item s have escaped the attention  of the author of this book, while 
others have not been given the em phasis their im portance demands.

Adams (1) discusses industrial waste pollution control as practiced in 
Michigan. The supervision of waste treatm ent plants is emphasized.
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The results of pollution control are in direct ratio to the efforts put forth 
by control divisions of the State. There is a need for good judgm ent and 
cooperation in the adm inistration of pollution control laws. The M ichigan  
law is discussed in detail.

A survey of the industrial wastes w ithin the E ast Bay area was con
ducted by Ram seier (179). T he dom estic and industrial w astes arising 
in this area are discharged into tidal water. The industrial wastes con
stitu te  one-third to one-half the total sewage load. A great variety  of 
industrial wastes are found in this area such as fruit and vegetab le packing, 
dairy products, brewery yeast, vinegar, laundry, m eat packing, tannery, 
textiles wastes. T he volum e of water, the lbs. B .O .D ., lbs. of suspended  
solids, lbs. of grease per unit of each are given in tabular form.

Eldridge (72) discusses the general subject of chem ical treatm ent as 
applied to industrial w astes. The characteristics of wastes which favor 
the use of chem ical treatm ent are listed. Comparisons are made between  
the requirem ents and results of chemical and biological treatm ent. 
A som ewhat detailed discussion is made of the application of chemicals 
to w astes from canneries, paper mills, beet-sugar factories, textile mills, 
slaughter houses, launderies and the m etal industries.

Pulp  and Paper M i l l .— Birchard (35) in a report of the w aste com m ittee 
of the Canadian pulp and paper industry has com piled a tw o-year bibli
ography on the utilization of w aste in the industry. This sam e author 
(34) has prepared flow sheets of the various departm ents in the pulp 
mill, that show the am ount of w aste and the m ethod by which each waste 
can best be utilized. The report deals m ainly w ith the losses resulting 
from the sulfite process and the utilization of sulfite liquor.

Tw o articles appearing in Swedish literature deal w ith the recovery and 
utilization of sulfonic acids contained in sulfite liquors. E rdtm an (76) 
gives a m ost excellent report of the use of certain organic bases in the 
precipitation of these acids. G ustavson (94) discusses the use of the 
lignosulfonic acids obtained from sulfite liquors as agents for the tanning 
of hides by the vegetable tanning process.

P ittam  (173) describes an interesting process for the disposal of sulfite 
liquor which has been developed on a p ilot p lant scale at the Longview  
mill of the M eyerhauser Paper Co. The liquor is evaporated, the residue 
burned and the chem icals and the power recovered from the combustion 
process. If m agnesium  base liquors are used sufficient heat is released to 
supply that required for evaporation. The sulfur is collected as sulfur 
dioxide and the ash as m agnesium  oxide. These are com bined to produce 
new cooking liquor for the mill.

T he im m ediate or chemical oxygen dem and of sulfite liquor, according 
to tests made by Pearl and Benson (167), is more im portant than the 
biological oxygen demand. The chem ical dem and is due m ainly to sulfites. 
These cannot be oxidized by aeration unless in the presence of a catalyst 
and at a tem perature above 50° C. A ctivated  carbon was found to be a 
much better catalyst for this purpose than the m etal oxides. These 
authors state that the biological oxygen dem and is readily satisfied by 
the normal rate of oxygen absorption by the sea water in the Pugent
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Sound district where the tests were made. This does not necessarily 
apply to other localities or conditions.

A study of the quantity  of pulp lost and the resulting pollution from 
ground wood pulp mill w hite water was made by Ahrledter (2). The loss 
in German mills was estim ated at 90,000 to 110,000 tons per year. Sedi
mentation or flotation using such coagulants as alum, lime and sodium  
aluminate are recommended for fiber recovery.

Poor and W hitenight (175) have investigated  the use of pure fa tty  
acid soaps in com bination w ith alum for the removal of fiber and clay from  
white water by dotation. (The Sven-Pedersen dotation save-all makes 
use of an animal glue for this purpose.) The effectiveness of the soaps in 
the clarification of the water increased with the length of the carbon-atom  
chain of the soap molecule up to 14 carbon atom s.

Studies on the wastes produced by the conversion (de-inking) of old- 
paper stock are discussed by Eldridge (71). This waste contains dbers, 
clay, ink, casein, starch and other material removed from the old papers. 
Lime was found to be the most effective coagulant. The optim um  dosage 
was shown to be about 4 pounds per 1,000 gallons. The presence of a high 
concentration of casein in the waste inhibits coagulation. In this case the 
waste may be diluted with white water prior to the application of the 
coagulant.

Metal Industry .— The disposal of acid wastes has received considerable 
attention during the past year. War industries have increased the use of 
acid pickling liquors and the difficulties encountered in their disposal.

Woefle (242) reports increasing interference by a steel com pany’s acid 
liquors with the operation of the Dunkirk, N . Y ., sewage treatm ent plant. 
The low pH produces a very sticky sludge and necessitates the addition  
of alum prior to dewatering on sludge beds. Corrosion of m etal parts has 
also been troublesome. Provision is being made to pretreat the liquor by 
neutralizing with lime. The sludge and liquor will then be discharged to 
the treatment plant.

Similar difficulties are reported by Snyder (211) at the M assillon, 
Ohio, municipal plant. Serious oases of corrosion in pump cases, flight 
chains and other metal parts have been observed. A brick-lined trunk  
sewer did not show the effects of the acid and iron wastes.

M any methods are proposed to correct these difficulties. M ost of 
them involve the use of lime for neutralizing the acid. Smith (208) 
suggests the use of lime sludge from lime-soda water softening plants or 
the lime from hydrocarbon producers.

M etals and cyanides are an increasing factor in municipal sewage 
plant operation. Jenkins and H ew itt (119) state that the presence of as 
little as 2 p.p.m. of chromium reduces nitrification in an activated  sludge 
plant. Ten p.p.m. com pletely stops nitrification.

Barnes and Braidech (31) have perfected a new method for the re
moval of metals (copper, nickel and chromium) and the destruction of 
cyanides in wastes from metal plating processes. The treatm ent process 
is patented. The authors have found that neutralization of these wastes 
with lime does not effectively remove these m etals. The effluent from
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the neutralization process inhibited sludge digestion at th e M eadville, 
Pa., sewage treatm ent plant. Studies showed th at the toxic action  was 
caused by chrom âtes and precipitated copper hydroxide particles which 
were not rem oved by sedim entation  in the neutralizing p lant. T he new  
process consists of passing the w aste through a contact bed of scrap iron 
to  reduce the chrom âtes and to produce com plex m etal cyanides. The 
w aste is then neutralized w ith lime, coagulated and settled . T he sludge 
is lagooned. This is a tim ely  article, since the war-industries have created  
m any similar problems in m unicipal plants.

Acid industrial w aste problem s in Southwestern P ennsylvania  are 
discussed by M organ (160). T he major problem s in th is area are due to 
acid m ine drainage and spent pickle liquors. It was estim ated  th at the 
bitum inous coal mines discharged betw een 10 and 18 m illion pounds of 
w astes as sulfuric acid daily. T ypical analyses of coal mine drainage are 
given. This drainage particularly affects water supplies by increasing the 
hardness and iron content. T he m ost practical m ethod of reducing the 
pollution caused by these wastes is by sealing abandoned m ines. Acid 
pickling liquors are neutralized or lagooned. N o  details are given of the 
m ethods used.

R ecovery of ferrous sulfate from pickling liquors, according to  the 
report of Gelim (84) is not econom ical because of a lim ited m arket for 
this m aterial. A m ethod is given for the production of sodium  sulfate 
(G lauber’s salt) and the recovery of the iron from the liquor. A salt of 
high purity was obtained. Another process was described in which ferric 
chloride and calcium sulfate were produced. These processes serve to 
increase the utilization of pickle liquor by increasing the m arket for the 
products. U tilization  as a m ethod of disposal for th is w aste material is 
much more feasible than to discard the m aterial after neutralizing the acidity.

The iron and sulfuric acid contained in pickling liquors are tw o of the 
cheapest industrial m aterials available in the U nited  States. This fact is 
given by Van Antwerpen (226) as the reason for the delay in building 
recovery p lants for this waste. The author describes a process (Ferron 
Process) for the production of a construction m aterial from pickle liquor. 
One commercial installation is now in operation. Som e of the products 
manufactured are shingles, insulating board and acoustical facings. The 
market for these products m ust be developed before the use of the process 
can be enlarged to any great extent.

Eliassen and Sawyer (74) reported on a m ethod of separation of cutting  
oil wastes by chilling the liquid. Dropping the tem perature of the waste 
from 200° F. to 120° F. decreased the ether soluble m aterial from 104,000 
p.p.m . to 10,000 p.p.m . On further decrease of the tem perature to 80° F. 
the ether soluble m aterial decreased to  264 p .p .m . T he liquor obtained 
after the separation of the oil has a high alkalin ity. Experim ents on 
acidulation showed th at best coagulation was obtained by decreasing the 
pH  value to 5 -6 . The cost of the acid was, however, high.

Laundry W astes .— W astes from laundries m ay be effectively  treated  
by chem ical precipitation, according to the report of Snell and Fain (210). 
Alum and sulfuric acid are used as précipitants. W astes am ounting to



Vol. 15, No. 2 R E V IE W  O F L IT E R A T U R E  OF 1942 231

about 60,000 gallons per day required 360 p.p.m . alum and 144 p.p.m . 
sulfuric acid. The chem icals and waste were mixed in a baffled channel 
and settled in a 30,000 gallon tank.

M cCarthy (150) reports the results obtained by coagulation of laundry 
waste solids by using ferric sulfate, alum, alum and sulfuric acid and ferric 
sulfate and sulfuric acid. The same author treats laundry wastes on a 
trickling filter at the rate of 1 m .g.a.d. Grease removal was about 87 
per cent and no accum ulation of grease on the filter was observed unless 
the rate of application was increased above 1.5 m .g.a.d.

Tannery Wastes and Sewage.— Plans for the enlargem ent of the Fond 
du Lac municipal treatm ent plant to accom m odate garbage from the city  
and the tannery wastes from the Rueping Leather Com pany are reported 
by Donohue (64). The alkaline wastes from the tannery cause a flocula- 
tion of the sewage solids which has resulted in an increase in the removal 
of these solids. The plant is designed for primary treatm ent only. The 
major problem is sludge disposal.

Chemical Industry.— A report of the first year’s operation of the treat
ment plant of the Calco Chemical D ivision is made by King, Bean and 
Lester (127). This plant has been described in detail in the March, 1941 
issues of Chemical Industries and Chemical and Metallurgical Engineering. 
The treatment problem was one of the m ost com plicated to be encountered  
in the trade waste field and those to whom the problem was delegated had 
little, if any, precedent to guide them  in the selection of the processes and 
in the methods of control.

Wastes are produced from the manufacture of 725 different products. 
It was necessary to treat some of these wastes at their source. The 
effluents from the pretreatm ent processes were combined w ith the other 
wastes, the acidity was neutralized and the combined wastes were settled  
in a lagoon. The lagoon effluent was aerated prior to its discharge to the 
Raritan River.

This neutralization is an exam ple of the use of a waste in the treatm ent 
of a waste. About 20 tons per day of lime slurry (C a C 0 3) from the 
John-Manville Co. is used in the process.

Meat Packing.— The pork packing plant of the Tobin Packing Co., 
Ft. Dodge, Iowa, have installed a grease-recovery system  to recover the 
grease previously lost by way of the liquid wastes. Gilman and Hartman  
(138) show the plan of this installation and give an excellent discussion of 
the method of operation. The present demand for fats has made such a 
system profitable even at a construction cost of 170,000.

Wastes from the gut hasher and m eat processing departm ents are 
much higher in grease content than the main factory wastes. These high- 
concentration wastes are given a preliminary flotation treatm ent in a 
separate compartment before they join the main waste flow. The main 
waste is comminuted, aerated and passed through a settling and flotation  
tank. Grease is removed to a well and pum ped to rendering tanks.

The articles show data relating to the effect of chlorine on grease 
flotation. This is a tim ely report in view  of the em phasis placed on the 
conservation of fats for explosive manufacture.
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M ilk  Products .— D evelopm ent in industrial w aste treatm ent as repre
sented by the “ oxidized-sludge” and “ regenerative d ig estio n ” p lant of 
the M ead-Johnson Co., Zeeland, M ichigan, is reported by M allory (141) 
and E ldridge (73). The oxidized-sludge process is the conventional 
activated-sludge process under a m athem atical control developed by 
M allory. U sing th is control m ethod E ldridge reported the p lant was able 
to w ithstand  shock loads consisting of applications of acid w hey, as well 
as a wide variation in applied loadings w ithout an apparent effect on the 
effluent. Sludge bulking has not been encountered. T his m ethod appar
en tly  gives p ositive control of the activated  sludge process for operation  
and plant design.

R egenerative-digestion is an anaerobic process in the in itial stages, 
followed by aeration. The digestion is carried out in high- and medium- 
tem perature zones w ith  recirculation of activated  m aterial betw een the 
zones. Air is used to  control the acid concentration which under the usual 
anaerobic condition m ay becom e sufficient to  retard the reactions. The 
process is used at the M ead-Johnson Co. for the treatm ent of acid whey, 
cheese washings and excess oxidized sludge.

A report of an extensive study of m ilk-products factory w aste treat
m ent was m ade by the W ater Pollution  Research Board (England) (234). 
The data presented were collected over a period of about five years from 
studies made on both  a laboratory and plant-scale basis. The publica
tion starts with a general discussion of milk w astes and m ethods by which 
factory m anagem ent m ay reduce the strength of w astes b y  careful opera
tions. Laboratory studies include the use of ferm entation, chemical 
precipitation, biological filtration and activated  sludge.

Large scale studies were made on tw o biological filters used in series. 
The apparent optim um  loading to these filters was 0.4 pound per cubic 
yard of filter media. Coke, % to  V/2 inch, was used as m edia. Ponding 
of the filter was experienced. M ixtures of w hey w ashings and milk 
washings were also applied to  these filters. Successful results were ob
tained if the w aste B .O .D . applied to the filter was betw een 200 and 300 
p.p.m . This is a very low strength w aste and would not be obtained  
under present factory operating conditions in the U nited  States, unless 
large volum es of water were used.

Full-scale activated  sludge experim ents indicated th at long aeration 
periods (24 to  36 hours) are necessary if high concentration w astes (350 to 
700 p.p.m . B .O .D .) were to be successfully treated. Tem perature was 
said to have a very definite effect.

A considerable stu d y  was m ade of the organism s present on the filters 
and in the aeration tank m ixed-liquor from the activated  sludge process.

Distillery Wastes .— The so-called “ still s lo p ” from w hiskey distilleries 
is one of the strongest of the organic industrial w astes. T hese slops have 
solids contents varying from 4 to 7 per cent and B .O .D . values from 20,000 
to 40,000 p.p.m . W allach and W olm an (233) discuss som e of the methods 
used com m ercially for the recovery of the organic m aterial from these 
wastes and suggest a .method of coagulation as an aid to  the rem oval of 
colloidal m aterial by vacuum  filtration. Considerable data were presented
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on laboratory studies of th is m ethod, but, as yet, no larger scale trials 
have been reported. The better coagulants for the purpose are lime and 
sulfuric acid, lime and phosphoric acid, or calcium acid phosphate.

Bonacci and Rudolfs (37) report the results of an extensive laboratory 
study of the effect of electrodialysis on the chemical and biological treat
ment of distillery and beer slops. These results show that electrodialysis 
alone does not cause an appreciable reduction in the oxygen consuming 
properties of the waste. The process apparently assists chemical coagula
tion giving higher rem ovals w ith lower applications of the coagulant. 
The authors also show th at preliminary electrodialysis m aterially aids 
biological treatm ent "and report reductions of from 90 to 93 per cent in 
the oxygen consumed value of the waste by this com bination of treat
ment processes. The function of electrodialysis is the removal of the ions 
from the colloidal material.

Textile Wastes .— Kier liquor is one of the stronger wastes of the textile 
industry. The kiering process is used to clean cotton for processing. 
It consists of treating the cotton w ith  a strong solution of caustic soda and 
soda ash. The kier wastes are very alkaline and contain a considerable 
amount of organic material removed from the cotton. This waste as it is 
washed from the kier vats has a B .O .D . varying from 2,500 to 4,000 p.p.m .

Porges, Horton and Gotaas (176) have made a pilot plant study of 
the treatm ent processes adapted to this waste. Chemical treatm ent was 
attempted using copperas, copperas and lime, and alum in both the batch  
and continuous-flow processes. B .O .D . removals of about 85 per cent 
were obtained. The batch process was preferred because it allowed better  
control. The authors have expressed the opinion that, since settling is 
poor in a waste of high concentration of solids such as kier waste, de
watering on sand beds or a vacuum  filter is more effective.

Cannery Wastes .— Black (36) reports the effect of natural purification  
of corn cannery waste in lagoons. The waste is first passed through a 40 
mesh screen, treated with sufficient sodium nitrate to  supply oxygen  
equivalent to about 20 per cent of the B .O .D ., and stored in the lagoons. 
The nitrate serves to  control odors. Natural purification is said to have a 
marked effect on reducing the B .O .D . of the waste.

Sanborn (192) reviews in a general way the treatm ent of cannery 
wastes. W aste screening is an essential part of all canning operations. 
Chemical precipitation is the m ost generally used treatm ent process and 
the batch process is favored over continuous flow. Biological processes 
are largely confined, to  date, to  experim ental filters. Lagooning is used 
under circumstances where odors from the ponds are not likely to become 
a nuisance. Sanborn estim ates the cost of a chemical treatm ent plant 
for a two-line cannery as about $3,000. Operating costs are about 1 cent 
per case of No. 2 cans.

The peel from citrus fruit canning is dehydrated for the production of 
cattle feed. Prior to dehydration, the waste is pressed to  rem ove as 
much juice as possible. According to  N olte, Von Loeseche, and Pulley  
(161) over 35 million pounds of sugar, 2.5 million pounds of protein and 
4 million pounds of pectin are contained in the waste juices from citrus
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canning in Florida each year. The authors discuss the partial recovery  
of the value of these m aterials by the m anufacture of yeast and industrial 
alcohol from the w aste juice. T he cost of the m anufacture of alcohol 
from this w aste is about two-thirds of that of alcohol from blackstrap  
m olasses due to the lower cost of raw m aterial. The production of yeast 
lowers the B .O .D . of the waste juice from betw een 40,000 and 65,000  
p.p.m . to betw een 3,000 and 10,000 p.p.m .

Castro (45) reports th at cannery w astes at the sewage disposal plant 
caused the solids to  float in the sedim entation  tank. W hen the cannery  
wastes and the sewage are settled  separately in the laboratory, neither 
of them  rises to  the top. W hen these are m ixed, the acid ity  of the mixture 
increases and gas is produced in the sewer, resulting in the flotation of 
the solids in the sedim entation tank. T he addition of chlorine to  80 
per cent of the dem and has effectively  stopped the flotation of solids by 
reducing the a ctiv ity  of the organisms.
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S an itary  engineers, chem ists, and b io log ists  have long been in vesti
gatin g  sew age treatm ent m ethods w ith  the aim  of reducing the tim e re
quired for treatm ent w ithout reducing the degree, o f treatm ent. Recent 
im provem ents in the activated  sludge process and the developm ent of 
the h igh  rate filter have been steps in th is d irection.

Sew age flotation is a process for rem oving suspended  and colloidal 
solids from  sew age. T his process con sists o f buoying the sew age solids 
to the surface by m eans o f air bubbles w here the so lids can be readily  
rem oved. The purpose o f th is study w as to determ ine i f  flotation, as a 
process for sew age treatm ent, m ight m ake possib le the low ering  o f re
quired treatm ent tim e w ithout reducing the quality  of treatm ent, thus 
perm itting  the use of low er cost p lants.

The literature on the use of flotation as a m eans o f sew age treatm ent 
is  extrem ely m eagre. H ow ever, there is much literature available on 
the use of flotation for m ineral separation , in fact, m ineral flotation has 
been practiced  since 1860 when the first patent w as granted  to W illiam  
H aynes.

Im lioff and F a ir  (7) recom m end and show  plans for  the flotation of 
grease from  sew age and indicate possib le u ses o f flotation in  sewage 
treatm ent. The flotation principle has been applied  experim entally  to 
sludge treatm ent w ith  the use o f acid an d /or heat.

F lo tation  has been used  for the recovery of fiber from  paper mill 
w aste and K arlstrom  (8 ) has adopted the princip le in  h is patent for a 
paper m ill w aste flotation device. T he rem oval and recovery o f dye 
w astes by flotation has been ex ten sive ly  studied  by variou s w orkers of 
the T extile Foundation  (3 ), (4 ) , (5 ) , (6 ), (9 ) , (10 ). Included in  this 
m aterial is considerable work on the basic princip les o f flotation.

F l o t a t io n  a n d  F l o t a t io n  R e a g e n t s

F lo ta tion  o f suspended and colloidal solids in sew age is  accom plished  
by the attachm ent of the solids to risin g  air bubbles which buoy the solids 
to the surface where a froth  or foam  is form ed. T his froth , which is 
com posed o f air bubbles, solids, and a sm all am ount o f liquid, is  removed.

To fac ilita te  the attachm ent of the solids to the air bubbles and the 
form ation of a froth  in  which the solids can be rem oved it  is  necessary  
to add a flotation reagent. F lo ta tio n  reagents are m ain ly  heterpolar  
organic com pounds contain ing h ydroxyl (O H ), carbonyl (C O ), nitrile 
(C N ), carboxyl (C O O H ), or am ine groups (N H ,) in  the molecule. 
T hese com pounds reduce the surface tension  p erm itting  the form ation

* Presented at the Third Annual Convention of the Federation of Sewage Works Asso
ciations, Cleveland, Ohio, October 22, 1942.
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of a froth of such stab ility  as to hold the solids and perm it their removal. 
The concentration of the flotation reagent at the liquid gas and solid  
interfaces prom otes attachm ent of the particle to the air bubble. A s an 
explanation of this phenom enon, B osqui ( 2 ) su ggests that the polar part 
of the flotation agent reacts w ith  the particle and the nonpolar part is 
oriented outward from  the particle attaching to the air bubble.

Classification o f flotation reagents is  difficult because of their com 
plex character and because of the lack of fundam ental inform ation  con
cerning them. Gaudin (6 ) d ivides flotation reagents into two main  
grou p s:

1. Frothers, having one polar (hydrophilic) and one lion-polar (hy
drophobic) portion in each m olecule. B oth  of these affinities are sa tis
fied if the m olecule is located at the liquid-gas interface (bubble w all) 
where the polar portion is  in  the w ater phase and the non-polar portion  
is in the gas phase. H ence the air bubbles form ed under the w ater sur-

job face are covered w ith a m onom olecular film of frother m olecules. This
film prevents the air bubbles from  coalescing when they come in contact \ 
with each other, thus perm itting the form ation  of a froth.

2. Collectors are sim ilar to frothers in that they have polar and non
polar parts in the m olecules. H ere, however, the polar portion reacts 
with or is adsorbed onto the solid particle to be removed. The non
polar portion, being hydrophobic, has an affinity for the gas phase and 
concentrates at the liquid gas interface.

The collector type of flotation reagent m ay collect the solids as well 
as form a froth.

A  large number of flotation reagents are now being used for various 
specialized m ineral flotation needs. M any of these are selective in na
ture, that is, they w ill float only certain com pounds or substances.

atenti«1
eryoi .' E x p e r i m e n t a l  P r o c e d u r e

In order to determ ine which of several types of flotation reagents 
might be m ost suitable for sew age flotation, it w as found necessary to 
make prelim inary tests w ith  about tw enty different reagents. These  
tests were made on a batch basis by aerating sew age w ith  a carborundum  
bulb in a one-liter graduate cylinder. Su itab ility  of the reagent for  

fcOffip-'- sewage flotation was based on the efficiency of rem oval of biochemical
0ythei,:iL oxygen demand, bacteria, total suspended solids, and the amount of
^  fflifi reagent required.
I jsre# The results of the prelim inary studies clearly showed that m ost of
jbiesajl'- the reagents used were not sa tisfactory  for sew age flotation, although
¡sue#' a few showed possib ilities and one reagent, D P  243, appeared to be quite
[v lietefi"1' efficient and w as used in studying sew age flotation in greater detail.
¡CO)/; P P  243 is a heterpolar lauryl amine hydrochloride which has strong
u 0W frothing and collecting properties over a w ide p H  range.
j.e f0ru# In analyzing the problem  of sew age treatm ent by flotation the follow-

ff#rksy ing points presented them selves for consideration: (1 ) A m ount of



244 SEW AGE W ORKS JO U R N A L M arch, 1943

D P  243 reagent required for flotation. (2) The effect o f floating various  
stren gths o f sew age w ith  a g iven  dosage of flotation  reagent. (3 ) Tim e 
required for flotation. (4) E ffect o f adding coagulants and other chem i
cals. (5) B actericidal effect o f the flotation agent. (6 ) E ffect o f pH  
on the flotation o f sew age w ith  D P  243. (7) D ig estib ility  of floated
sludge. (8 ) E ffect of certain  in d u stria l w astes on the p rocess o f flota
tion. (9) A p p licab ility  o f the flotation p rocess to a continuous flow 
basis.

The first eigh t of the above poin ts w ere stud ied  by m eans o f batch  
flotation. O ne-liter graduates w ere filled to the liter  m ark and placed  
in a shallow  pan which caught the overflow ing froth . D P  243, prepared  
in 1 per cent aqueous solution, w as added to the sew age and the m ixture  
w as stirred . A ir w as introduced at the bottom  o f the liter graduate  
through carborundum  diffuser bulbs, as show n in P ig . 1. A eration  was 
allow ed to continue until a stable froth  ceased to be produced, requiring  
from  15 to 25 m inutes.

F ig. 1.— Photograph showing the apparatus used in the small batch flotation studies.

The apparatus shown in  F ig . 2 w as used  for stu d yin g  sew age flota
tion on a continuous basis. Three flotation cells, each 60 cm. long and 7 
cm. in diam eter, w ere used  in  series. The m ixture o f sew age and flota
tion reagent w as stirred  in the crock shown in the upper le ft  and sy
phoned at a fixed rate into the first cell. The sew age or effluent was
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introduced 7 cm. from  the top o f each cell and drawn off from  the bot
tom. Aeration was provided by p lacing carborundum diffuser bulbs 
in the bottom of the cells. The procedures of Standard M ethods for  
the A nalysis of W ater and Sew age (1) w ere used for all the tests. 
Seeded dilution water w as used for the biochemical oxygen demand 
determinations.

F ig . 2.— P h o to g ra p h  show ing co n tinuous fiow a p p a ra tu s .

The results obtained in the laboratory w ere confirmed with pilot 
plant studies for which a flotation cell 12 in. in diam eter and 5 ft. long  
was used.

R e s u l t s

Batch F lotation .— Table 1 shows results which are typical of one- 
liter batch experim ents in which d ifferent sew ages w ere floated with  
varying amounts of reagent. S ix ty  parts per m illion of flotation re
agent gave the sm allest residual B.O.D. (82 per cent rem oval), the 
residual B.O.D. increasing sligh tly  with larger dosages. H ow ever, 
larger dosages reduced the number of bacteria rem aining, largely  due
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to the bactericidal effect o f D P  243. The suspended  so lid s d eterm in a
tion s w ere not m ade on the effluent from  the 60 p.p.m. d osage o f th is 
experim ent. H ow ever, other experim ents show ed the resid u al B.O.D. 
to be low est when only sufficient flotation  reagen t had been added  to 
rem ove the suspended  so lids and thus produce a clear effluent.

T a b l e  I .— Flotation Efficiency for Various Dosages of D P  243 A pplied  to Raw Sewage

D P
243

A dded
p .p .m .

B .O .D .
p.p .m .

B ac te ria
N o./m l.

T o ta l Solids Suspended  Solids D isso lved  Solids

T M O T M O T M O

0 196 1,800,000 356 128 228 146 20 126 210 108 102
20 167 1,500,000
40 67 200,000
60 35 19,000
80 38 5,000

100 50 2,100 156 98 58 0 0 0 156 98 58

T  =  Total. M  =  Mineral. O =  Organic.

The dosage of flotation  agen t required  to rem ove the suspended  
so lids u sua lly  varied  from  about 60 to 80 p.p.m. fo r  d ifferen t sew ages, 
depending on the am ount of so lids p resent and cond ition  o f sewage. 
E xperim en ts show ed that w ith in  the usual range for  stren gth s of sew 
age the flotation reagen t y ie ld s m ore efficient resu lts, in term s of the 
am ount of suspended solids rem oved w ith  a g iven  d osage, on sew ages 
having a h igh  suspended so lids content. S tron g  sew ages require only  
sligh tly  larger dosages o f flotation agent to rem ove the suspended  
so lids than are required for  weak sew ages.

The flotation  reagent w ill not rem ove large p ieces o f paper and 
other large solids. It w as found that the so lids rem ain in g  in sewage 
a fter  a settlin g  period  o f 10 to 15 m inutes w ere read ily  rem oved by the 
flotation reagent and that longer prelim in ary se ttlin g  w as o f no ap
parent advantage.

The flotation reagent w ill rem ove p ractica lly  a ll o f the B.O .D. due 
to suspended solids, and m ost of the B.O.D. due to co llo idal so lids but 
has no appreciable effect on the d isso lved  B .O .D . V ariou s experi
m ents show ed the flotation reagent capable of rem oving from  50 to 85 
per cent o f the B.O .D. depending upon how much of the B .O .D . is  in a 
d isso lved  form .

E xperim ents on one-liter batch sam ples show ed that aeration  periods 
greater than 20 to 30 m inutes did not im prove the rem oval o f B.O.D. 
or bacteria, and 15 to 25 m inutes aeration , depending on the rate of 
aeration , w as usually  sufficient to rem ove the su spended  so lids. A fter  
15 to 20 m inutes aeration  the d isso lved  oxygen  in the effluent w as just 
a little  below  saturation .

The addition  of coagu lants, such as iron  sa lts  and filter alum , had 
no appreciable effect on the clarification  produced by the flotation  
reagent and the resu lts indicated  that the reagen t has sufficient collect-
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ing powers w ithout the use of a coagulant. L ikew ise additions of 
activated sludge did not im prove clarification over that obtained by 
the flotation reagent alone.

Bactericidal Effect of the F lo ta t io n  A g e n t .— The experim ental re
sults in Table I and as w ell as resu lts of other experim ents showed that 
flotation effected a bacterial reduction of from  99 to alm ost 100 per cent 
and indicated that the flotation reagent had bactericidal properties. 
To confirm this a test w as made using  two beakers each contain ing 800 
ml. of the same sew age. One w as used as a control and to the other  
was added 60 ml. of D P  243. B acterio logica l sam ples from  each were 
plated out on nutrient agar at definite in tervals and incubated at 37° C. 
for 24 hours for counting. F igu re 3 shows the results and indicates that
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F ig. 3.— Bactericidal effect of 60 p.p.m. DP 243 in settled sewage.

DP 243 has bactericidal properties but a fter  a few  hours its  bactercidial 
effect is evidently d issipated  and the rem aining bacteria in the presence  
of ample food supply m ultiply and eventually  approach the count of 
the control sample of sew age.

Effect of p H  on F lo ta t io n .— The effect of pH  on flotation was de
termined by keeping constant all factors such as rate of aeration, 
strength of sewage, and flotation reagent dosage. The pH  of the sew 
age was adjusted by adding su lfuric acid or sodium  hydroxide.

The results showed that D P  243 gave best flotation in the neutral 
pH range 6.0 to 8.0 but w as not affected much by acid conditions. 
However, as the pH  approached 9.0 the reagent appeared to lose the 
greater part of its fro th in g  pow er and collecting powers. In m ost 
instances sew age w ith an in itia l pH  of 6.6 to 8.0 w as raised  to a pH  of 
about 8.1 during the process of flotation. A  few  of the flotation re
agents which did not exhibit sa tisfactory  collecting pow ers in sew age

BACTERIAL E FFEC T  OF 6 0  PPM. 

OR 2 4 3  IN SETTLED  SEWAGE
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near a neutral pH  w ere found to c la r ify  the sew age very  w ell i f  the pH  
of the sew age w as low ered to pH  2.5.

D ig es t io n  of F lo a te d  S lu dge .— The fo llow in g  tw o exp erim en ts w ere  
conducted a t 30° C. to determ ine the effect o f the flotation  reagen t on 
the d ig estib ility  of the floated slu d ge: (1) A  sludge m ixture conta in ing  
75 per cent d igested  seed  sludge and 25 per cent fresh  floated sludge by 
volum e. (2) A  sludge m ixture con ta in ing  50 per cent d ig ested  seed  
sludge and 50 per cent fresh  floated sludge by volum e. G-as production  
w as observed  for a period  of 20 days. The m ixture con ta in ing  75 per 
cent seed  and 25 per cent fresh  floated sludge sam ple d igested  very  
w ell, as is  evidenced by the fo llow in g  r e s u lt s :

1. The q uan tity  o f evolved  gas per gram  of v o la tile  so lid s com
pared favorab ly  w ith  usual va lues fo r  seeded  raw  sludge and the 
evolved gas contained  a m inim um  of 70 per cent m ethane.

2. The pH  of the sludge increased  from  7.2 to 7.5 during the d iges
tion  period.

3. The sludge so lids settled  to the bottom  of the d igestion  bottle 
leav in g  the supernatant liquid on top.

4. The calculation  o f the unim olecular curve o f best fit to the gas 
production resn lts show ed that gas production  w as 80 per cent com
plete in 20 days and the constant ind icatin g  the rate o f d ig estio n  was
0.0485.

The sludge sam ple contain ing  50 per cent seeded  sludge and 50 
per cent fresh  floated sludge show ed very  little  d igestion  in  20 days. 
The p hysical ch aracteristics of th is sludge show ed poor d igestion. 
The experim ents ind icate that sufficient seed  sludge w ill buffer the 
toxic effect of the flotation  reagent and perm it sa tis fa c to ry  d igestion.

The hydrophobic character o f the floated so lids and the h igh  rate 
at which they settle  when not attached  to an a ir  bubble su g g est the 
p ossib ility  of using  vacuum  filters for d ew aterin g  floated sludge.

E ffect of In d u s tr ia l  W a s te  on S ew a g e  F lo ta t io n .— T able II  shows 
the resu lts of experim ents on the flotation  o f a paper m ill w aste  and

T a b l e  II.— Treatment Efficiencies Obtained, by Flotation of Industrial Wastes W ith 100 p.p.m.
D P  243 Flotation Reagent

Type of 
Treatment

B .O .D .
p.p.m.

pH
Total Solids Suspended Solids D issolved  Solids

T M 0 T M 0 T M 0

Raw paper mill
waste..................

Floated 10 0  p.p.m. 
DP 2 4 3 ....................

5 7

1 5

6 .3

6 .9

1 5 2 4

8 5 4

6 5 2

3 5 8

8 7 2

4 9 6

5 8 6

12

4 8 0

0

1 0 6

12

9 3 8

8 4 2

5 8 6

3 5 8

76 6

4 8 4

Raw sewage with 
dye waste.......... 3 2 0

16 0

7 .9

6 .6

2 2 2

4

2 8

0

1 9 4

4
Floated 1 0 0  p.p.m. 

DP 2 4 3 ....................

T = Total. M = Mineral. O = Organic.
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of a sewage containing a large quantity  o f textile  w astes. The final 
effluent of the paper mill w aste experim ent w as very  clear and had only  
a few fibers le ft in suspension . Seven ty-four per cent of the B.O.D. 
was removed leaving a residual of 15 p.p.m. and 98 per cent o f the 
suspended solids w ere rem oved.

W hile 99 per cent o f the suspended solids in  the sew age contain ing  
textile mill w aste w as rem oved, only 50 per cent of the B.O.D. w as re
moved, leaving a residual B.O.D. of 160 p.p.m. Since much of the 
B.O.D. in textile w aste is in  a d isso lved  form  these results g ive  further  
evidence that the flotation agent does not rem ove the d isso lved  B.O.D.

T a b l e  III.—Flotation of Domestic Sewage Containing a High Textile Dye Content.
Continuous Flow Process Used With Variable Dosage of D P  243

B .O .D . in  p .p .m . S uspended Solids in  p .p .m .

Dosage of D P  
243—p.p.m.

In itia l F inal
P er C en t 
R educ

tion
In itia l F inal Per C en t 

Rem oval

R em arks

Sewage I

0 350 _ _ 224 _ _
80 350 150 57 224 7 97 Slight yellow color in effluent

100 350 150 57 224 3 98.7 Slight yellow color in effluent

Sewage II

0 450 280
80 450 160 65 280 10 96.5 Slight yellow color

Continuous T rea tm en t of S ew a g e  by F lo ta t io n .— Table I I I  shows 
the results obtained for the continuous treatm ent of two d ifferent 
sewages in the flotation apparatus illu strated  in F ig . 2. These sew 
ages contained large am ounts of textile  w astes. It is seen that the 
suspended solids rem oval is excellent but the B.O.D. rem aining is high  
due to the dissolved  unstable m aterial from  the textile  w aste in the 
two sewages.

Table IV  shows the results obtained for a continuous flotation ex
periment in which the total retention  tim e for treatm ent in the three

T a b l e  IV.—Sewage Flotation as a Continuous Process Using 80 p.p.m . D P  243 and a 
Variable Retention Period (Settled Sewage)

Total
Retention

Time
M inutes

B .O .D . in  P .P .M . Suspended Solids in P .P .M .

pH R em arks

In itia l F inal
P er C en t 
Reduc- 

■ tion
T o ta l M inera l O rganic

0 212 — — 162 20 142 6.9 Settled Sewage
15 212 69 68 6 0 6 8.2 Froth in all cells
24 212 69 68 3 0 3 8.2 Froth in first two cells
32 212 67 69 9 5 4 8.2 Froth in first two cells
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flotation  cells w as varied . T hese resu lts show  no appreciab le d iffer
ence in B.O.D. and suspended  so lids rem oval for  reten tion  tim es longer  
than 15 m inutes. The suspended  so lids and B.O .D. rem ovals are sim i
lar to those obtained w ith  sim ilar sew age on a batch flotation  basis. 
E xperim en ts on continuous flotation  show ed that when the to ta l re
tention  tim e in the three cells w as longer than 20 m inutes clarification  
w as com pleted in the first two cells; no froth  developed  and no solids  
w ere rem oved in the last cell.

A fter  the froth  is rem oved it coalesces quickly producing a liquid  
from  which the so lids settle  rap id ly  due to their hydrophobic character. 
E xperim en ts w ere m ade to determ ine if  the su pern atan t from  the 
sludge retained  sufficient q uan tities o f the reagen t to have floating  
p roperties. It w as found w ith  continuous treatm ent that when the 
excess supernatant w as returned to the influent it w as possib le to 
reduce the flotation reagent dosage by 20 to 25 per cent o f the dosage  
required when the supernatant w as not returned  to the influent.

D is c u s s io n

The resu lts ind icate that the flotation  process for  sew age treatm ent 
com pares rather favorab ly  w ith  other p rocesses for sew age treatm ent. 
The con sisten t values of 97 per cent to s lig h tly  less  than 100 per cent 
rem oval o f suspended solids and bacteria ind icate that on the basis of 
these criteria  for efficiency of sew age treatm ent, flotation  is superior  
to the usual processes of sew age treatm ent, since it is rarely  possible  
to obtain th is degree of rem oval by the common p rocesses. H owever, 
from  the v iew p oin t of B.O.D. rem oval it is in fer io r  to the biological 
p rocesses and y ield s resu lts in the gen eral range o f those obtained by 
chem ical precip itation , nam ely, 50 to 85 per cent rem oval o f B.O.D. 
W hile the per cent rem oval o f B.O.D. by flotation  is  in the range 
ascribed to chem ical treatm ent it appears that the B.O .D. rem oval will 
average a little  h igher by flotation than by chem ical precip itation . The 
B.O.D. rem oval appears to depend on the portion  of the to ta l B.O.D. 
of a sew age that is in a d isso lved  form , since flotation  does not remove 
much of the d isso lved  B.O.D. P o ssib ly  fu rther treatm ent o f effluents 
from  the flotation process which have too high a B .O .D . could be effected  
by b iological processes.

Much m ore in v estig a tiv e  work m ust be done before econom ic and 
cost data can be d iscussed  q u an titatively . H ow ever, there are points 
affecting cost which are w orthy of m ention. The flotation  process will 
not rem ove large p ieces of paper and other large suspended  so lids but 
the flotation process w ill c larify  a sew age which has settled  for 15 min
utes as sa tisfa c to r ily  as if it  had been settled  fo r  tw o hours. No 
secondary settlin g  is required fo llow in g  flotation. T his ind icates that 
a tota l capacity  som ew hat larger than 30 m inutes sew age flow w ould be 
required for  a flotation  p lant as com pared w ith  a cap acity  equivalent 
to 9 to 10 hours sew age flow for an activated  sludge p lant (IV2 to 2 hrs. 
prim ary settlin g , 6 hrs. aeration  tim e, and P /2 to 2 hours final settlin g ). 
A s com pared w ith  chem ical treatm ent, flotation  w ould not require as
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large retention  capacity but would require the use o f com pressed  air. 
However, the sew age effluent from  the flotation process w ould contain  
considerable d issolved  oxygen.

The cost of the flotation reagent is the m ost im portant factor and 
at the present tim e it is much too expensive to be econom ically used  in  
sewage treatm ent. I f  flotation reagents of the lauryl am ine type were  
produced in large quantities their price m ight be much low er. Since  
only a very lim ited  number of flotation reagents w ere used in this  
study, there is also the p ossib ility  of flotation reagents being tried, 
which would be m ore efficient and less expensive than DP243.

, W hile no data are available on the n ecessary  rate of aeration  for  
the flotation process, laboratory stud ies indicated  that the rate of aera
tion should be sufficient to provide good agitation . P ilo t plant studies  
on a batch basis indicated that when ag ita tion  w as accom plished by 
mechanical stirrin g  less air w as required because the bubbles in fo l
lowing a longer sp iral path have greater opportunity for contact w ith  
solids. It is evident that the depth of the flotation tank would be a 
significant factor in determ ining the am ount o f air required since 
deeper tanks would provide greater chance for more p articles of solids 
to collect to a rising air bubble.

It is not believed that I)P  243 is the m ost sa tisfactory  flotation  
reagent for sew age clarification. I t  y ielded  the best results of the 
various reagents investigated  so w as used as the reagent for studying  
sewage flotation in more detail. It is quite possib le that a flotation  
reagent can be developed which would be more efficient for the clarifica
tion of sewage. F lotation  reagents which are specific for the flotation  
of certain m inerals have been developed and specific reagents for sew 
age flotation m ay be possible.

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

Typical results of a prelim inary investigation  have been presented  
which show the p ossib ility  of sew age treatm ent by a flotation process  
in which chemical flotation reagents w ere used to prom ote flotation. 
The authors do not claim that a flotation process is at p resent a sa tis 
factory process for sew age treatm ent but show  experim ental results  
which are believed to indicate that the flotation m ethod m ay have  
possibilities in the field of sew age treatm ent which ju stify  further  
research.

In view  of the fact that flotation rem oves little  if  any d isso lved  
solids, it would seem  that further treatm ent would be desirable when  
high B.O.D. rem oval is required. A  sand or m agnetite filter would  
probably produce good results, especia lly  since the suspended solids 
are extrem ely low and the effluent alm ost saturated  w ith oxygen.

The results of this investigation  perm it the fo llow in g  conclusions to 
be draw n:

1. Of the several flotation reagents investiga ted  D P  243 show ed the 
most prom ise.
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2. The optim um  dosage o f D P  243 fo r  flotation of dom estic sew age  
is u sually  in the range of 60 p.p.m. to 80 p.p.m.

3. The retention  tim e n ecessary  fo r  clarification  of sew age by flota
tion appears to be around 15 m inutes. (A fter  15 m inute p relim inary  
settlin g  period .)

4. Suspended  and co llo idal m atter is readily  rem oved from  sew age  
by flotation.

5. D P  243 does not rem ove much of the d isso lved  organ ic m atter  
in the process of sew age flotation.

6. S ludge rem oved w ith  D P  243 is read ily  d igested  if  properly  
seeded.

7. Chem ical coagu lants used  in conjunction  w ith D P  243 do not 
appreciably im prove clarification over that obtained w ith  D P  243 alone.

8. S trong bactericidal pow er is exh ib ited  by D P  243.
9. D P  243 show ed g rea test efficiency when the pH  of the sew age is 

in the range 6.0 to 8 .0 .
10. P ap er mill w astes can be clarified by flotation.
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D iscussion

B y  R o l f  E l ia s s e n

Captain, Corps o f Engineers, N orth  A tla n tic  D ivision, N ew  Y ork, N . Y .

The adaptation  of a w ell-estab lished  m etallurgical process to the 
treatm ent o f sew age has been attem pted by the authors. F o r  years, the 
p rinciples and practices o f the m etallurgical field have been applied  with 
success to the problem s of the san itary  engineer. T his is particu larly  
true of m echanical equipm ent which has been developed  by m anufac
turers who are engaged in both fields. A m ong these m ay be m entioned  
the developm ent o f the w ater and sew age clarifier m echanism s from  ore 
thickeners ; grit w ashers from  the rake, jig , and screw -type or classifiers ; 
rotary sew age d istributors from  the rotating d istribu tors o f cyanide 
solution  in leaching v a ts for  gold  ore; sludge élu tria tion  from  the
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counter-current w ashing o f o r e s ; sludge filters from  the vacuum  filters 
used to dewater o r e s ; and sludge driers and incinerators from  ore 
roasters of the rotary or m ultiple-hearth type.

Reference to the patent literature indicates that in 1920 C. L. Peck  
gave some thought to the selective flotation of sew age solids by a method  
similar to that used by the authors. Peck has described his tests in 
which “ organic m aterial present in the w aste liquors is first coagulated  
into particles having selective attraction  for gas bubbles, separating by 
a flotation operation which m ay be of substantially  the same nature as 
is practiced in the m ineral flotation a r t .”

As far as is known, no data on the tests perform ed by Peck have been 
published. The data presented by the authors substantiate the claim s 
of Peck. This work com es at an opportune tim e because of the current 
widespread interest in flotation m ethods, chiefly for grease removal.

At the E aster ly  P lan t in the C ity of C leveland, Charles H aw ley de
veloped a flotation process u tiliz ing  w aste lubricating oil as the flotation  
reagent. Oil w as added to the sew age and the m ixture aerated. Many 
of the suspended solids floated w ith the oil and could be skimmed off 
quite readily. The skim m ings were then d isposed  of by burning. 
In contrast to the fa ir  rem oval of B.O.D. atta ined  by H ansen  and 
Gotaas, the oil flotation process did not rem ove much B.O.D., although  
suspended solids rem ovals were high.

Regardless of any previous concept of the method, the m atter of 
paramount importance to the san itary engineer is the practica lity  of 
applying this method to the economical treatm ent of sew age and trade  
wastes. F irst and forem ost is the m atter of cost. D osages o f 60 to 80 
p.p.m. of coagulant, as recomm ended by the authors, are common with  
several of the coagulants norm ally used in sew age, such as the salts of 
aluminum and iron. H owever, the cost of flotation reagents such as 
DP 243, is between 40 and 50 cents per pound, as com pared w ith a range 
of from 1 to 3 cents per pound for sew age coagulants. A lthough the 
results obtained by the authors are som ewhat better than those ordi
narily obtained in chemical precipitation plants, the expenditure of from  
$200 to $300 per m illion gallons of sew age treated  is not warranted in 
any case.

On the other hand, in the recovery o f gold  from  low grade ore worth  
from $5 to $10 per ton, the m ill operators can afford the use of this ex 
pensive flotation reagent. U sin g  a dosage of 0.5 pound per ton of ore, 
it would only cost 20 cents for reagent to recover the fraction of an ounce 
of gold in each ton of ore. In the case of sew age, an expensive selective  
flotation reagent of this type is not called for. It is to be hoped that 
this experim ental work m ay be carried on to lead to an efficient and in 
expensive reagent to accom plish the purposes of sew age flotation.

The authors point to the efficiency of bacterial rem oval through the 
use of this reagent. In the first place, chlorine at Yu, the cost will accom
plish the same results at far low er dosages. In the second place, too 
many people are prone to judge the efficiency of a sew age treatm ent
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p rocess by the percentage o f bacterial rem oval. I t  m ust be em phasized  
that the m ain purpose of a sew age treatm ent p lant is to reduce the con
tent o f putrescib le organic m atter in the sew age enough to perm it the 
river to carry on its work of self-purification  w ithout reducing the d is
solved  oxygen  content below  a desired  minim um . S ter iliza tion  o f sew 
age m ay only serve to retard the subsequent oxidation  process in  the 
river. W here w ater supplies, bathing, recreation  fa c ilities , or nuisances  
are involved, w here conditions call for the d isin fection  o f the sew age 
plant effluent, the situations are being handled in a sa tisfa cto ry  m anner 
by post-chlorination.

It is the purpose o f a d iscusser to contribute constructive inform ation  
based on the principles o f the orig inal paper. T his d iscusser would like 
to refer to the process of flotation known as the A dka or K arlstrom  
P rocess, which has m et w ith  considerable success in  the paper industry  
for the past ten years. F lo tation  is  accom plished by ap p ly in g  a vacuum  
over a liquid previously  saturated  w ith  air in a rapid aerator. E xp eri
m ental results obtained by th is d iscusser are too len gth y to p resent at 
th is tim e but indications are that for the cost of electric pow er for an 
aerator and a vacuum  pum p, efficient rem ovals of suspended solids and 
grease m ay be obtained. F lo ta tion  of the sew age p articles is  brought 
about by the release o f m inute bubbles o f air as the p ressu re of the 
atm osphere above the sew age is low ered by m eans o f p assin g  the sew age  
through a vacuum  tank. The flotation reagents are p rovided  by the 
grease and other sim ilar substances in the sew age, thus sav in g  the cost 
of additional reagents.

The possib ilities of flotation of sew age, w hether by the addition of 
chem icals or other m eans, holds forth  prom ise for fu ture developm ents 
in  the field o f san itary  engineering. A s we borrow p rocesses or 
m echanism s from  other industries, they in turn w ill borrow  from  us as 
our developm ent in the sep aration  of liqu ids and so lids p rogresses  
through research of the type p resented  by the authors.
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EFFECT OF T H E  A D D IT IO N  OF SODIUM  N IT R A T E  TO 
SEWAGE ON HYDRO G EN SU L F ID E  PRODUC

TION A N D  B.O.D. REDUCTIO N *

B y  H . H e u k e l e k ia n

Associate, Dept. W ater and Sewage Research, New Brunswick, N. J.

N itrates are sim ilar to su lfa tes in  so fa r  as they both can be reduced  
under anaerobic conditions to supply oxygen  for bacterial oxidations. 
One im portant difference betw een these two oxygen-rich com pounds is 
to be noted. W hereas the end product of su lfa te reduction is an 
odorous compound, n itrate reduction results in  inoffensive p ro d u cts: 
nitrates, amm onia and nitrogen  gas. W hat happens when both su l
fates and n itrates are present together under anaerobic conditions?  
Are they reduced sim ultaneously, or does the reduction of one precede 
and prevent the reduction of the other? The practical aspects of this 
question are whether, in  the presence of n itrates, the reduction of 
sulfates and the consequent production of hydrogen sulfide can be 
prevented, and how much n itrate is required to bring about th is de
sirable result.

There are several sources of inform ation  available on the use of 
nitrate for the prevention  of hydrogen sulfide production. A n in ter
esting use of sodium n itrate in Coney Island  Creek to a llev iate the 
pressing problem of hydrogen sulfide production is reported by Car
penter ( 1 ). Chlorinated lim e w as strew n over the surface of the w ater  
to neutralize as much of the hydrogen sulfide as possib le and then  
sodium nitrate was added to prevent the further developm ent of the 
gas. The hydrogen sulfide content of the w ater w as reduced by this 
treatment. E ven the mud banks seem ed to be deodorized. F a les (2) 
reported the use of sodium n itrate in conjunction w ith the d ischarge of 
treated paper mill and tannery effluents into a stream  at extrem ely low  
flow during the warm  w eather. The treatm ent was effective in pre
venting offensive odors. A  report by Sanborn (3) deals w ith the use 
of sodium n itrate for retard ing the offensive odors produced from  
cannery w astes in lagoons. The source of odors in th is case w as from  
the reduction of organic com pounds and the n itrates w ere applied  as 
a source of oxygen to sa tis fy  a part of the oxygen  dem and of the 
organic m atter and thus to prevent anaerobic decom position. From  
laboratory tests it was concluded that the addition  of sodium  n itrate  
to furnish enough oxygen to sa tis fy  50 per cent of the five-day B.O.D. 
gave complete protection aga in st odors. R eduction of the n itrate  
dosage to the 40 per cent level gave sta le  or m usty odors. Lower dos
ages of nitrate gave increasing odors.

In addition to these various sources of inform ation  it is known that 
oxidized effluents contain ing n itrates are stable and do not produce

* Journal Series Paper of the New Jersey Agricultural Experiment Station, Rutgers Uni
versity, Department of Water and Sewage Research.

2 5 5
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odors. Furtherm ore, the d iscarded  n itra te  m ethod for  the d eterm in a
tion  of the oxygen  dem and of sew age w as based  on the princip le o f the 
reduction  of n itra te  and the u tiliza tion  of the oxygen  liberated  fo r  the 
oxidation  o f putrescib le organic m atter. It would seem , from  the 
foreg o in g  considerations, that of the variou s sources o f oxygen  fo r  the 
oxidation  o f organic m atter, nam ely oxygen , n itra tes and su lfa tes , the 
order o f u tiliza tion  is as g iven . N o n itra te  reduction takes place until 
all the d isso lved  oxygen  d isap p ears and su lfa tes  are reduced a fter  the 
n itrates. M ethvlene blue is not reduced until all the n itra tes  disappear.

16
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F i g . 1.— Th e

It w as considered , therefore, of in terest to determ ine the effect of the 
addition  of sodium  n itrate to sew age on the retard ation  o f sulfide pro
duction under anaerobic conditions. I t  w ould be exp ected  that the 
addition  of n itrate under these conditions w ould also  resu lt in B.O.D. 
reduction. The exten t of th is reduction  w as a lso  in vestiga ted .

M e t h o d s

M unicipal dom estic sew age w as d ivided  into severa l portions. 
V ariou s quantities of sodium  n itra te  w ere added, d istr ibu ted  into 
tig h tly  stoppered  bottles and incubated at 20° C. A t in terv a ls  total

0 2 4 6 8 10
D AY S

effect of the addition of sodium nitrate on sulfide production f r o m  sewage.
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sulfides were determ ined by asp iration  o f the acidified sam ple with  
carbon dioxide gas and trapp ing the liberated  hydrogen sulfide in 
neutral zinc acetate solution.

R e s u l t s

Odor Contro l .— A  com parison of the effect of the addition  of 120 
p.p.m. sodium n itrate to sew age is g iven  in F ig . 1. W hen no n itrate  
was added, hydrogen sulfide production started  on the fourth  day and  
increased regularly to 16 p.p.m. on the tenth day. There w as no sulfide 
for the first five days when n itrate wras added. T hereafter, it in 
creased slow ly up to eigh t days and more rapidly to a value o f 10 
p.p.m. in 10 days. The figure in the in set shows the difference in  
sulfide content of the sew age w ithout and w ith n itrate addition. The

F ig. 2.— The relationship between the quantities of sodium nitrate added an d  sulfide production.

differences became increasingly  greater up to 8 days incubation. 
Thereafter, the rate of sulfide production w ith the addition of n itrate  
was higher than w ithout the addition  and the difference decreased. 
It is of interest to note that the n itrate added had com pletely d is
appeared at the end of 24 hours y et its  residual effect was fe lt  for a 
long time thereafter.

In F ig. 2 are presented  the resu lts of a more detailed  study of the 
effect of various am ounts of sodium  nitrate on sulfide production.. 
The addition of sodium  n itrate varied  from  0 to 150 p.p.m. On the
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basis o f availab le oxygen  in  the n itra te  the ad dition s rep resen ted  0, 
8.5, 17, 25.4, 33.9 and 42.3 per cent of the 5-day B.O .D. o f the sew age. 
It w ill be seen  that sodium  n itra te  had a definite retard in g  effect 011 
sulfide production, the effect being grea ter  w ith  grea ter  concentration . 
In  fact there is a d irect relationsh ip  betw een the concentration  of 
n itrate added and the retardation  as m easured  by the tim e required  to 
produce 1 p.p.m. o f sulfide. T his is show n grap h ica lly  in the in se t of 
F ig . 2.

The resu lts o f these experim ents ind icate that n itra tes  are effec
tive  in p reventin g  su lfa te  reduction. The p referen tia l reduction  might, 
how ever, be due to the fact that n itrate-redu cin g  organ ism s in sew age 
are present in greater  num bers than the su lfa te-red u cin g  organism s, 
and that in sew ers w here a su lfa te-red u cing  flora is  estab lished  the 
effect o f n itrates m ight not be so pronounced. In  order to determ ine  
the effect of th is factor, sew age w as enriched  w ith  su lfate-reducing  
organism s by the addition  o f sludge from  a p rev io u sly  sep ticized  sew
age. C entrifuged  residue from  tw o liters o f p rev io u sly  septicized  
sew age w as added to 8 liters of fresh  sew age, d iv id ed  into tw o portions, 
to one of which 120 p.p.m. o f sodium  n itra te  w as added. The su lfates 
produced from  the seeded control and the portion  which had received  
in addition  sodium  n itrate are g iven  in T able I. N itra tes  had com-

T a b l e  I .—Effect of Addition of Sodium Nitrate to Sewage Seeded with Sulfate Reducing Organisms
on Sulfide Production

D ays

T o ta l Sulfides, P a r ts  p e r M illion

W ith o u t N itra te W ith  N itra te

1 0 .8 0 .9
2 3 .0 0 .4

3 7 .5 1 .0
5 1 3 .0 6 .2

7 1 3 .7 1 1 .5
9 1 4 .0 1 2 .6

p lete ly  d isappeared  in tw enty-four hours. S eed in g  accelerated  sulfide 
production in com parison  w ith  the resu lts obtained from  the previously  
unseeded sew ages. B ut even under these cond itions the addition  of 
n itrate gave definite retard ation  of sulfide production  for  a period  of 
three days.

B.O.D. R ed u c t io n .— D ifferent q uan tities o f sodium  n itra te  were 
added to the sew age, which w as kept under qu iescent conditions in 
open v esse ls  and B.O.D. determ ined. The resu lts are g iven  in Table
II. The B.O.D. in the control decreased  from  117 to 103 p.p.m . The 
addition  of sodium  n itra te  accelerated  the reduction. W ith  higher 
quantities o f sodium  n itrate , g rea ter  reductions w ere obtained. The 
reduction of n itra te  w as n ot com plete in one day w ith  the la rg est dose 
of sodium  n itrate . The B.O.D. rem oved per u n it o f oxygen  in the 
sodium  n itra te  added varied  by .57, .85 and .58 w ith  the 25, 50 and 100 
p.p.m. doses respectively .
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T a b l e  I I .— Effect of Sodium. Nitrate Additions to Sewage on B.O.D. Reduction

NaNOa
Added
P.p.m.

Initial
P.p.m .

After 
1 D ay  
P.p.m .

Decrease 
Over Initial 

P.p.m .

Decrease 
D ue to  NaNOa 

P.p.m .

O2 Supplied  
by NaNOa 

P.p.m .
P.p.m . B .O .D . Reduced

P.p.m . O2 Supplied by NaNOa

0 117 1 0 3 14 — 0 _
25 1 17 9 5 2 2 8 14 .1 .5 7
50 1 17 7 9 3 8 2 4 2 8 .2 .8 5

100 1 17 7 0 4 7 3 3 5 6 .5 .5 8

The experim ent w as repeated  in closed  bottles in order to prevent 
atmospheric reaeration. The results are g iven  in Table III . The 
nitrates d isappeared com pletely in one day except w ith the 200 p.p.m. 
addition of sodium nitrate. The B.O.D. in the control decreased by 
20 p.p.m. in one day. The decrease in B.O.D. w as greater w ith  sodium  
nitrate additions, the difference increasing  w ith the higher concentra
tions. The ratio of B.O.D. reduced to 02 supplied, due to the addition  
of sodium nitrate, increased  from  .42 w ith 25 p.p.m. addition  to .65 w ith  
100 p.p.m. addition. W ith  200 p.p.m. addition th is ratio w as 0.4, prob
ably due to the fact that n itrates w ere not com pletely reduced. The 
ratios were generally  low er than in the previous experim ent.

T a b l e  I I I .— Effect of Sodium Nitrate Additions to Sewage on B.O.D. Reductions

NaNOa
Added
P.p.m.

Initial
P.p.m.

After 
1 D ay  
P.p.m.

Decrease 
Over Initial 

P.p.m.

Decrease 
D ue to  NaNOa 

P.p.m.

O2 Supplied  
by NaNOa 

P.p.m.

P.p.m. B .O .D . Reduced
P.p.m . O2 Supplied by NaNOa

0 143 1 23 2 0 — 0 0
25 143 1 17 2 6 6 14.1 .4 2
50 143 1 07 3 6 16 2 8 .2 .5 6

100 143 8 6 5 7 3 7 5 6 .5 .6 5
200 143 78 6 5 4 5 1 1 3 .0 .4 0

There is an available source of n itrate n itrogen in m ost trickling  
filter effluents. The return o f such effluents to sew age w ith  adequate 
detention might result in h igher B.O.D. rem ovals due to (1) the n i
trates in the effluent and (2) the seed ing w ith oxid izing organism s. 
In order to determ ine the value of return ing trickling filter effluents on 
the oxidation of sew age, and the relative role p layed by the n itrates  
and the organism s in the effluent, two experim ents w ere run. S ter i
lized and non-sterilized trickling filter effluents from  standard filters 
were obtained and m ixed w ith sew age in equal volum es. The control 
consisted of sew age diluted w ith an equal volum e of water. Com pari
son was also made w ith diluted sew age to which sodium  n itrate w as 
added in amounts equivalent to the quantity of n itrate in the trickling  
filter effluent. The results are g iven  in Tables IV  and V.

In the first experim ent the sew age m ixed w ith trickling filter effluent 
had a lower in itial B.O.D. than the control, in the second experim ent 
the reverse was true. But in both te sts  the B.O.D. reduction w ith  the
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T a b l e  IV .— Effect of Nitrate in  Trickling Filter Effluent on B.O.D. Reduction of Sewage

N O r-N
5 D ay B.O .D .

Treatm ent P.p.m.
Initial
P.p.m .

1 D ay  
P.p.m.

Decrease
P.p.m.

0 102 76 26
6 102 60 33
6 66 34 32
6 66 33 33

T a b l e  V .— Effect of Nitrate in  Trickling Filter Effluent on B.O.D. Reduction of Seu'age

N O s-N
D ay B .O .D

Treatm ent P.p.m.
Initial
P.p.m.

1 D ay  
P.p.m .

Decrease
P.p.m.

Sewage . .................................................... 0 117 103 14
8.0 117 70 38

10.0 148 107 39
10.0 153 109 44

trickling filter effluent w as equal to sew age to which an equivalent 
quantity  of sodium  n itrate w as added. Furtherm ore, no greater  re
ductions w ere obtained w ith the non-sterile effluent than w ith  the sterile  
effluent. It  appears that the beneficial value o f trick ling filter effluent 
resides in its  n itrate content and not in the seed in g  w ith  oxid izing  
organism s.

D is c u s s io n

The retard ing influence of sodium  n itrate on sulfide production  
from  sew age which has been shown in this study cannot be attributed  
to any direct inh ib itive or toxic action  of the n itrate . The proper 
explanation  should take into consideration  the p referen tia l reduction  
of n itrates, rather than su lfa tes, under anaerobic conditions. The re
duction of the added n itrate w as com plete during the first tw enty-four  
hours and y et the residual effect on sulfide production w as exerted  for  
a longer period. T herefore, another indirect factor  p lays a role, 
nam ely the oxidation  of putrescib le organic m atter by the oxygen  
liberated  from  the reduction of n itrates. A s the putrescib le organic  
m atter becom es oxid ized  the need for  the reduction of su lfa tes is 
dim inished. The d irect relationsh ip  betw een the sodium  n itra te  dos
age and retardation  in sulfide production  is to be a ttribu ted  to the 
increased  oxidation  of organic m atter by the oxygen  in the n itrate.

A n additional value from  the addition  of sodium  n itra te  is the re
duction of B.O.D. Sodium  n itrate , both from  the stan d p o in t o f odor 
control and B.O.D. reduction, would be uneconom ical except under 
unusual circum stances and could not com pete w ith chlorine used  for 
the sam e purposes. H ow ever, the n itra tes contained  in  the trickling



filter effluent should be of value in th is respect. It is also of in terest to 
note that the value derived  from  the contact of sew age w ith filter e f 
fluent does not arise from  the seed ing w ith oxidizing organism s but 
from the n itrates. T herefore, effluents contain ing little  or no n itrates  
should be of ind ifferent effect, except in so far that they m ay contain  
appreciable quantities of d isso lved  oxygen. R ecycling of high rate 
filter effluents into the sed im entation  tanks have been claim ed to result 
in added advantage in rem oving B.O.D. If such is the case then other 
factors such as d isso lved  oxygen  or d ilution  m ight play a role rather  
than the n itrates or the seeding.

f
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E xperim ents w ith additions of sodium  n itrate to sew age have shown  
that the sodium  n itrate reduces and delays sulfide production from  
sewage. The effects w ere proportional to the quantity  of n itrate  
used. N itrate further has the effect of reducing the B.O.D. by a value
equal to 0.5 to 0.8 for each unit of oxygen in the sodium  n itrate added.
The m ixing of sew age with trickling filter effluent results in removal 
of B.O.D. equivalent to the n itrate content of the effluent. The or
ganisms in the effluent seem  to p lay  only a m inor role in the higher  

¡vaj(f removals of B.O.D.
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THE OPERATOR’S CORNER
Conducted by W. H. WISELY, Executive Secretary*

Federation o f Sewage Works Associations 

Box 18 • • Urbana, Illinois

P L A N T  M A IN T E N A N C E  IN W A R  T IM E
T his en tire issu e o f the C orner is devoted  to the four outstanding  

papers and d iscussion s which com prised  the Sym posium  on Sew age  
W orks M aintenance in W ar Tim e in the program  of the recent F ed era 
tion  C onference at C leveland. T hose in attendance a t th is session  
w ill agree that it w as one o f the real h igh -ligh ts of the m eeting.

In  ord inary tim es, proper m aintenance o f p lant structures, equip
ment, build ings and grounds is a m ain function  of operation  personnel 
but today, in the m idst of tota l war, m aintenance assum es a significance  
far  beyond its peace tim e place. Inadequate and careless attention  
to m aintenance now  m eans that all or portions of the sew age works 
m ay be throw n out of service for  indefinite period s ; that avoidable  
health  hazards to m ilitary  and civ ilian  population  m ay be created; that 
w ar ind u stry  m ay be ham pered ; that critica l m ateria ls m ay be wasted. 
In  short, fa u lty  m aintenance tod ay  is sa b o ta g e!

P ractice of the fo llow in g  princip les of sound m aintenance pro
cedures is a real contribution to the successfu l prosecution  o f the w ar :

V ig ilance
Inspection
C leanliness
T horoughness
Oil
Repair
In gen u ity
O rderliness
U ltra fru g a lity
Substitu tion

SEW AGE P L A N T  M A IN T E N A N C E  IN W A R  TIM E-  
M ECHANICAL U N IT S

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

Works Superintendent, Buffalo Sewer A uthority , Buffalo, New York

In th is W orld  W ar II, our “ F ou r H orsem en of the A p o ca ly p se”  are 
P rio r ity , R ation ing, Sub stitu tion , and Labor turnover. T hese p lagues

* Also Engineer-Manager, Urbana and Champaign Sanitary D istrict.
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have lim ited the country-at-large and have hounded us in particular. 
Failure of a m achine is d ish earten ing  even in norm al tim es, but now  
when replacem ents cannot be obtained, even w ith a preference priority , 
the p ossib ility  of being Hooded out or overloaded, provides a gloom y  
outlook as the “ s tu ff”  keeps pouring in— ration ing notw ithstanding. 
The office work, tilling in form s, sign ing  th is affidavit and that, is re
lentless; repair work fa lls  behind and the men are crying for raises. 
One begins to consider the A rm y a very attractive proposition.

But, it is reported, the A rm y also has trouble. U ncle S a m ’s arm ed  
forces have b illions to spend in th is war, yet, like m any a man-on-the 
street, these departm ents sim ply cannot obtain a lot of common m a
terials for love nor m o n ey ; even for use in weapons.

By this unparalleled  drain on our natural resources due to war re
quirements, we are challenged to conserve and substitu te; we m ust 
resort to our A m erican in g e n u ity ; do w ith w hat we have and be ever  
on the alert for new  u ses of old m aterials. W e m ust coddle, if neces
sary, our present in sta lla tion s of m achinery and equipm ent, and call 
on the vast store of know ledge acquired throughout the years to combat 
this problem.

W e may, for exam ple, look into labor-em ployer relationship  for help. 
Much good has been derived by sharing the p lant problem s w ith em 
ployees. S everal of the defense industries have reported the use of 
suggestion boxes placed throughout the p lant as having solved  many 
operating and production problem s. O ften “ g re en ” personnel w ill 
come through with an idea which w ill save time, m oney and v ita l 
materials.

Revision of equipm ent presents an opportunity to m eet the prob
lems. A t Tulsa, Okla. (1 ), the Oklahoma P ipe L ine Company had a 
3,500 r.p.m. centrifugal pump and 150 h.p., 1,700 r.p.m. electric m otor 
to drive it. I t  w as discovered that the speed-up gear they had planned  
to use was not available, due to m aterial shortage. A  belting engineer  
was called and he developed a sim ple but effective V -belt drive design. 
The sheave used w as m ade sm all in d iam eter in order to avoid  exces
sive belt speed at the high r.p.m. These sm all sheave diam eters m eant 
the use of sm aller belt sections, and th is in turn m eant a number of 
belts in order to transm it the horsepow er load. The final com pleted  
belt arrangem ent occupied a lim ited  space, and did the desired  job.

Mr. John H orn, of the General E lectric Com pany (2 ), reports that 
his com pany’s problem is to conserve m any of the v ita lly  needed war  
materials now on hand, such as alum inum, tin, copper, rubber, mica, 
tungsten, form aldehyde, phenol base resin , p lastic, shellac, toluene, 
and tung oil. They are accom plishing this, in some instances, by direct 
substitution, or by reduction in quantity  of m aterials used. Changes 
in design are also made so that a lternates can be used.

Methods, which this com pany has utilized , include the use of steel in  
place of structural aluminum, w ith a saving  of over seven  and one-half 
million pounds of the latter in one year. In  another instance, changing  
the thickness of mica insu lations from  0.03 to 0.02 in. has resulted  in a



264 SEW AGE W ORKS JO U R N A L M arch, 1943

sav in g  of th irty -eight hundred pounds of m ica per year. A s you  know, 
the b est m ica is im ported  from  the Islan d  of M adagascar, and is  sp lit  
by hand. The G eneral E lectr ic  Com pany is u sin g  the im ported  m ica  
for  the more v ita l in su lation s, w hile dom estic, m achine sp lit m ica is 
used for  the rem ainder. Mr. H orn  fu rther reports that som e of the 
transform ers are now  being d esigned  w ith  silver, a p recious m etal, 
rep lacing  copper, a base m etal. Iron ica lly , silver  is a lso  being  used  
in solders to replace tin.

A t B uffalo  it has a lw ays been our endeavor to keep ahead  w ith  pre
ven tive m aintenance, but there are som e th ings, p ecu liar to each plant, 
that w ill continue to tax  the im agination . E m p h asis  is  now  given, 
therefore, to the an a lyses o f sa tis fa c to ry  solutions.

W e have had a continuous problem  o f ab rasive w ear in the sludge  
incinerating  equipm ent. The steel b lades and lin in gs o f induced draft 
fan s had to be rem oved at the end of a s ix ty -d a y  op eration  period. 
S tee l p late lin in gs in the sludge and ash cyclones, subjected  to the high  
velocity  and tem perature o f sludge, w ore out quickly. The lines feed 
ing  the sludge to the incinerator developed  leaks at a ll bends. The 
lines conveying the hot ash, a fter  com bustion, sim ilarly  fa iled  a t the 
turns. A s the supply o f m etals decreased , due to stock dep letion , or 
to p riorities, new  m ethods and m ateria ls w ere em ployed.

B y  changing the location  of the induced d ra ft fa n s to the clean  air 
side of the cyclones, the w ear due to abrasion  w as elim in ated  and the 
op eratin g  life  of these fan s increased  one thousand fold . In  the m atter  
of relin ing  the in teriors o f the cyclones, severa l m ateria ls have proved  
to be as good as, and in  som e instances, better than the orig in a l m etals 
used. T hese cyclones con sist o f a cylinder 9 ft. in d iam eter and 5 ft. 
high, top p in g an inverted  cone 10 ft. high.

About two years ago, gunite lin in gs 2 in. thick w ere in sta lled  in two 
of the cyclones. T his lin in g  is still in service in  the sludge cyclone, 
but in the ash cyclone, when op eration s w ere first begun, it  fa iled  im
m ediately  because of the fo llow in g  r e a so n s :

1. There w as a sligh t delay  betw een the tim e the first coat of gunite  
w as com pleted and the second coat applied , due to an intervening  
lunch hour.

2. T his particu lar unit w as adjacent to a furnace which w as in 
operation  at the tim e, and the rad iated  heat m ay have caused the 
concrete to dry too rapidly.

3. The gunite m ay not have been fu lly  dried  a fter  curing, and as the 
tem perature w as ra ised  when op eration s started , steam in g  oc
curred, causing the concrete to fa il.

There is no doubt that cem ent lin in g  (gun ite, p re-cast or poured  
w ith  form s) could be used  for  th is service, if good control is exercised  
in the selection  of the aggregate , p lacing and curing o f the concrete. 
A t C h icago’s Calum et p lant excellen t resu lts have been obtained  w ith  
gunite cyclone lin in gs, u sin g  a trap  rock aggregate.
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Because of the uneven w ear of the lin ing  face, it has alw ays been  
necessary to insta ll patch work before com plete renew als w ere made. 
Repairs on the gunite lin ing  m ade w ith new gnnite, or hand-trow elled  
mortar, did not stay  in place. Our next attem pt w as made w ith a 
4" X 4" X 8" paving  brick, la id  up in common m ortar, which m ade a 
satisfactory repair other than the renew al o f jo ints. These paving  
bricks were part of the rubble which we had been collecting for some 
time to build reta in in g  w alls along the ash dump areas.

Two additional cyclones w ere then com pletely lined w ith sm aller  
4'' X 2" X 8" used paving brick, set in a m ortar of a m aterial called  
“ F ire fra x ” cem ent, m anufactured by the Carborundum Company. 
When the units w ere first heated, about two dozen of the pieces ex
ploded due to the presence of unburned lim e w ith in  the brick. These  
locations w ere repaired  w ith heat tested  brick and the insta llation  has 
given good service for over one year.

This experience d irected investiga tion s along the line of ceramic 
materials. B ecause of sa tisfactory  service w ith cyclones lined with  
paving brick, further studies w ere made on the subject. Sam ples of 
various m aterials w ere placed in a laboratory muffle, where a tem pera
ture ranging from  700° F . to 930° F . w as m aintained for a period of 
thirty-six hours, or more. The abrasion resistance w as determ ined  
by m easuring the penetration  into the m aterial in a five second period  
of rapidly rotating thin carborundum disc (% " X Vm" at 23,000 r.p.m .). 
The follow ing table g ives the results of these tests.

S o u rce P e n e t r a t i o n H e a t  R e s is ta n c e

D uro fire  b r ic k  .............................................. 0 .55 m m . 40 h r . a t  800° F .— O .K .

P a c k in g  h ou se  flo o r t i le  .......................... 0.40 m m . 40 h r. a t  800° F .— O .K .

T ra p  ro ck  a n d  lu m n ite  c e m e n t .......... 1 .3 9  m m . 800 -9 0 0 ° F .— O .K .

H a y d ite  a n d  lu m n ite  c e m e n t ................ 3 .72  m m . 800 -9 0 0 ° F . — O .K .

M a y a ri-R  lo w  c a rb o n , c h ro m iu m  s te e l 0 .35 m m . O .K .

Cold ro lled  s te e l ............................................ 0.30 m m . O .K .

4 " X  4 ”  X  8 "  p a v in g  b r ic k  .................. 0 .56 m m . R e p e a t e d  h e a t in g  u p  to  800° F .— O .K .

i "  X  8 " X  2"  p a v in g  b r ic k  .................. 0.80 m m . C r a c k e d , e x p lo d e d  b e fo r e  r e a c h in g  3 5 0 ° F .

4 " X  8 " X  2"  p a v in g  b r ic k  ( p r e v i 

ou sly  u sed  a n d  c r a c k e d  in  c y c lo n e ) F r e q u e n t  c r a c k in g  b e fo r e  r e a c h in g  3 5 0 ° F .

These tests indicated that som e of the ceram ics would w ithstand as 
much penetration as the steel p lates, which w ere used in the original 
lining. Since the packing floor tile w ithstood  the peneration  te st with  
a value comparable to abrasion  resistance steel and several pieces have 
given good series in a test insta llation , it w as selected  for the lining  
of the third set of cyclones. A  quantity  of these tile  have been received  
in standard and special shapes to conform  to the in terior contour of 
the cyclones. S ettin g  of these tile  as lin ings w ill be com pleted shortly  
(F ig. 1).

The sludge feed lines supp ly ing  dried sludge to the incinerators 
were equipped with shaped wearbacks in the form  of a steel p late box, 
filled with concrete at the point of excessive w ear (3 ). S ince that time, 
it has been found that a quarter-inch coating of the sam e “ F ir e fr a x ”
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cem ent applied  to the w earing  surface o f the concrete o f the w earback  
before in itia l set, w ill g ive  a longer life  and elim inate p lu gg in g , which  
had occurred when the so fter  p articles o f the regular concrete a g g re 
gate  wore out unevenly.

The w earbacks on the pneum atic ash rem oval lines are m ade o f a 
tough and brittle cast iron. P rev io u sly , w hen w ear caused  holes to 
develop , the p ieces had to be scrapped, but now, by electric  w eld ing  
with cast iron  rods, it is possib le to build  up the w earin g  face  several 
tim es, at a fraction  of the replacem ent cost.

F i g . 1.— Cyclone lining of floor tile

T his w ear from  abrasion  natu rally  affected  the flash dryer cagem ill 
assem bly of the incinerators. A fter  a service period , it w as found that 
the entire area about one foo t in from  the outer circum ference of the 
54 in. diam eter, 1 in. thick steel back p late contained  a ser ies o f depres
sions scooped out in fron t o f the perpendicular m em bers, and ridges 
in the rear w here the sludge had been deflected. To renew  the cross
bars for  the p u lverizing of sludge, it w as im possib le to keep the as
sem bly in  alignm ent, as the bars set to the true fro n t surface would  
naturally  fa il to touch the face o f the worn hack p late. The problem  
of m achining so large a d iam eter m ight have d efea ted  our salvage  
efforts, hut w e w ere fortu nate in having  th is work done by a local ship  
build ing com pany. A  half-inch cut in th ickness w as m ade, from  the 
outside circum ference 12 in. i n ; th is m achined area w as then fitted  with  
segm ented  arcs cut from  half-inch scrap stee l p la te and spot welded  
(F ig s . 1A and 2) to make up the orig in a l surface. A ssem b ly  work 
then proceeded w ithout difficulty.

In co-operation  w ith  the Chain B elt C om pany, w e have at present 
under te st operation  six teen  variou s alloys m ade into teeth  in  a screen
ings grinder. T his com pany found it im possib le to obtain  the m aterial 
which w as orig in a lly  used  in the h igh  speed  h eavy  duty shredding  
m achine. The resu lts of th is te st w ill, no doubt, p rovide a workable 
substitute. The recoil devices on the w iper bar for clean in g  screen ings  
from  the m echanical screen  rakes w ere subjected  to h eavy  pounding
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and frequently fa iled . B y  em ploym ent of a counter-balance, this 
breakage has been elim inated.

The m etal evaporators and containers, a part of the chlorine in 
stallation, w ere attacked by the corrosive action of vapor of the w ater  
bath. This corrosion  w as so deep that there w as danger of fa ilu re of 
the containers and leakage o f the evaporators. P rotection  has now  
heen afforded by a three-inch layer of ligh t oil floating on the surface of 
the heating w ater. This m edium  has sealed  in the steam  vapors to the 
extent that corrosion  is elim inated  and replacem ent of evaporators  
will not be necessary.

F ig. 1A.— F ace o f cagem ill w ith  renew ed  a re a  F ig . 2.— E n d  view  o f cagem ill show ing jo in t  
on back  p la te . betw een  o r ig in a l an d  new  p la te s .

Frequent high d ischarge pressures in the raw sludge line caused a 
high m ortality  of sludge pum ps, constructed of cast iron. P iston s, 
housings and eccentrics broke so often  that the m aintenance cost ex
ceeded all reason. A n experim ental p lunger pump w as constructed  
entirely of steel. This gave excellent service during a y e a r ’s test w ith
out a single breakdown. To rebuild the rem aining seven pum ps, how 
ever, would require so much steel that it w as useless to attem pt the 
purchase. Because good results had been obtained w ith the use of 

Meehanite ’ ’ m etal, which has a high tensile strength  and is described  
as a connecting link between cast iron and steel, a pump w as designed, 
patterns made, and a com plete pump cast w ith  “ M eehanite .”  E arly  
tests have indicated that th is pump w ill g ive  service equal to that of a 
steel pump (F igs. 3, 4, and 5).

Because the flow stud ies on the sed im entation  tanks indicated  
better settlin g  results w ith a shallow er center baffle, the orig inal 8 ft.
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I

P i g .  3.— O rig in a l e a s t iro n  sludge pu m p .

F i g .  4.— S tee l sludge pu m p .

F ig . 5.— “ M eelian ite”  sludge pum p.
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inlet baffle of xk  in. steel p late on one tank w as replaced by two spaced  
strips of 6 in. wood sh eeting  (F ig s . 6 and 7 ). The steel p late obtained  
from this tank has provided us w ith  m aterial for repairs in locations 
where only steel could be used. The w ooden baffle can easily  be re
placed, but is expected  to g ive sa tisfactory  service a fter treatm ent 
with a bitum astic paint.

P i g. 6.— Installation of center w o o d  baffle.

P i g. 7.— Close-up of center baffle.

From  the Chicago S an itary  D istr ic t w as obtained the idea of sub
stituting a heavy sash cord in lieu of the brass bars, which w ere in
serted on the face of the vacuum  filter to separate the filtering segm ents 
before the holding w ire was insta lled  over the cloth. This has resulted  
in a two-fold benefit, first, shorter insta llation  time, and secondly, use 
has been made of the salvaged  brass bars.

Speaking of filters, the life  o f Canton flannel filter cloth at the 
Buffalo plant previously averaged  about 200 hours. J u st before cloth  
failure, operations were often  u n satisfactory  because b linding or rip
ping along the seam s allow ed solids to pass through and plug the 
filtrate pumps beyond. To extend the operating hours to a maximum,
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experim ents w ere inaugurated  u sin g  acid of v a ry in g  stren gth s to d is
solve the calcium  carbonate encrusted  on the cloth fibers. A t the 
p resent tim e, all cloths are subjected  to an acid bath ap proxim ately  
every  hundred hours, w ith  a so lution  of one part 20° B aum e m uriatic  
acid  and one part w ater. The cost o f th is treatm ent, w hen com pared to 
the added life  o f the cloth (one cloth ran  alm ost 400 h o u rs), is nil. 
The process is rea lly  an econom y, as th is fab ric  is v ita l to the war 
effort and can be obtained in only lim ited  q u a n tit ie s ; likew ise, a saving  
in the steel w inding  w ire has been realized. Mr. K . L. Mick, of 
M inneapolis (4 ), also reports success w ith  acid  w ash in g  of filter cloth.

A nd w hat of the low ly  w ip in g  cloth that cleans the m echanical 
units'? No one ever thought very  much about that. “ H elp  your
s e lf .”  “ Take as much as you w a n t,”  w as the rule. B u t that is all 
changed now. The price in B uffalo  has increased  from  $0.10 per 
pound for near w hite rags to $0.22 per pound for any color or type, 
when and if  they are available. E ach departm ent has now  been lim ited  
to a m onthly ration. F irep roofed  covered  cans have been placed  
throughout the p lant w here all so iled  rage are deposited . The cloths 
are being laundered (average about three tim es) at a cost o f $0.07 per 
pound. B y  th is procedure, it  has been p ossib le to reduce the annual 
consum ption of cloths from  six  thousand to one thousand  pounds.

A s you are w ell aw are, m any parts of ch lorine ap paratu s are made 
of very  special m aterials. One such m aterial, which is resista n t to the 
corrosive action o f chlorine, is known as “ Iso lan tite . ”  E ven  before  
Decem ber 7 production of th is m aterial w as d iverted  into d efen se uses. 
W hen five injector tip s m ade o f “ Iso la n t ite ”  w ere ordered  recently, 
we w ere inform ed there w ere on ly  five available in  the w hole country. 
T his particu lar part acts in the injector throat o f the chlorine solution  
line and is in tricate in design , having a parabolic contour running from  
a globe-like base to a near point, at the to p ; on the su rface o f which are 
fixed three fins (F ig . 8 ). The first endeavor to dup licate th is part 
w as done w ith  babbitt in a p laster  m ould. The resu lt w as serviceable, 
but had too much w eight. A n  attem pt w as then m ade to m achine the 
p art from  hard rubber stock. T his produced a su rp r is in g ly  good  
duplicate, which is still g iv in g  service, but as ad d ition al rubber stock  
w as not available, another su bstitu te w as sought. B a rs o f phenolic 
base p lastic  w ere obtained from  a local p lant, and w ere m achined to 
form  the part as w as the hard rubber. T hese are a lso  g iv in g  sa tis
factory  service.

B akelite tubing has been used  to repair hard rubber cy linders of 
sludge m eter floats. B akelite and other phenolic base resins, however, 
are now  on a high p riority  list. Our n ext venture, no doubt, w ill be 
w ith other organic base p lastics which m ay not w ith stan d  all chemical 
reactions, but should have other uses.

W e have a num ber of m otor veh icles; five truck and two p assenger  
cars. W hile we w ere fortu n ate  to obtain  one new  set o f tires , after  
ration in g w ent into effect, w e intend  to help the gen era l s itu a tion  by 
g iv in g  tires our first consideration . W e have subscribed to all sug-
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gestions of the Office of D efen se T ransportation , as to tire rotation, 
proper loading, correct pressure, and have reduced operation of the 
vehicles to a minimum . A ll m otors, rear-ends, h oists, and bodies are 
checked w eekly; lubrication  and oil changing records have become of 
paramount im portance, and although we are still able to obtain m ost 
parts from  d ea lers’ stocks it behooves us to be careful o f our present 
equipment since new  production is nil.

F i g .  8 .— “ Isolantite”  injector tip.

Great B ritain , according to the W ar Production  Board, has done a 
splendid job in m aintain ing transport service. A fter  three years of 
war, m ost of her trucks are still running. W hile they had a less ample 
supply of spare parts than we did at the respective war starting  dates, 
they have, desp ite the heavy losses from  air raid destruction, m ain
tained m ost of their vehicular fac ilities . This they w ere able to do by 
the developm ent of m any m ethods of reclaim ing and rebuilding used  
parts. These technical developm ents include the over-sizing of p iston  
pins by chromium p lating, m etal sp ray ing  and chromium p lating  of 
crank shafts, applying ste llite  to worn cam s, turning down valves to 
smaller sizes, and reclaim ing m any other item s which before the war 
were considered ‘ ‘ junk. ’ ’

W hen we asked E dw ard J. Sm ith, Superintendent of the N iagara  
Falls Treatm ent P lant, w hat he w as doing to avoid  priorities and 
scarcity of m aterials, he said, “ One o f our outstanding jobs is the re
cutting of drive sprockets a fter  building up the w orn spots by electric  
w eld ing.” Concrete is now replacing worn out m etal bottom s of the 
grit washers at N iagara  F a lls , and babbitted bearings have been in
stalled in lieu of ball- or roller-bearings in m any instances where the
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bearing speed  is not excessive. Mr. Sm ith  also reports th at in  the 
incinerator equipm ent, the forw ard  baffle arm s which have been burned  
at the center are being sa lvaged  and are being used  a fter  new  teeth  are 
cut into them in the reverse d irection , in  place o f new  back rabbles to 
retard the sludge on the variou s hearths.

In the w ords o f Mr. Sm ith, “ One of the b ig problem s o f m ain ta in 
ing m echanical u n its is to educate shoem akers into m ech an ics.’’ True, 
personnel has has becom e a m aintenance problem  ; the trem endous de
m and on m anpow er for w ar work m akes it im possib le to hold m en at 
the peace tim e w age levels, paid  by m u n icipa lities. The h igher hourly  
w age rate, p lus the opportunity  for  overtim e work in w ar ind u stries, 
has becom e too attractive  to m any m en w ith  m echanical tendencies.

S ince m any of the sew age p lan ts com m enced op eration  during the 
depression , exceptional m en w ere available fo r  em ploym ent. T his was 
particu larly  true at B uffalo, w here excellen t m aintenance and op erating  
departm ents w ere organized . H ow ever, since the first o f th is year, 
there has been a loss of about 25 per cent of the p lant em ployees, and 
replacem ents have not been equivalent as to num ber, age, or exp eri
ence. “ E d ” Sm ith reports h ir ing  four w om en in h is ch lorine d epart
m ent. It m ay not be long before th is reservo ir w ill have to be tapped  
to produce operators, m echanics, b lacksm iths, truck d rivers, and so 
forth , which we shall require. A s sew age p lan ts becom e older, more 
m aintenance work w ill be required, and th is increasin g  labor turn-over  
becom es a serious problem.

W e m ight continue to grea t length  about the care o f pum ps and  
equipm ent, about lubrication  and serv ic in g  electric m otors, about gen
eral clean liness and care o f equipm ent, but it i s n ’t n ecessary  to tell 
sew age plant operators to be good housekeepers. T hey have alw ays 
been so, form erly  for the p laud its of the taxp ayers, and now  to conserve  
and protect our resources, as a jo lt to the A x is  pow ers. W e A m ericans 
have been a w astefu l people. The production  o f goods reached a point 
w here it w as possib le to m eet our needs w ithout too much cost and 
w ith in  our budgets; we w ere o ften  forced  to scrap serviceab le units 
because com petition  dem anded it. Som etim es replacem ents were 
easier or cheaper than repairs, and how often  the autom obile, with  
m any thousands o f m iles le ft  in it, w as traded  for  a sh iny  new  one—  
“ K eep in g  up w ith  the J o n e s ,”  in other w ords.

To keep our “ w ay of l i f e ,”  w e m ust d rastica lly  change our “ w ay of 
l i f e ,”  and, for  the present, that m eans sacrifice, fr u g a lity  and indus
try. W here m echanical un its are concerned, I repeat again , take care 
of w hat you have. N o m atter how sm all it m ay be, it is m ost v ita l in 
the ligh t of replacem ent.
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D iscussion of Pap er by  Joh n  W . Johnson

C h a ir m a n  C . C . L a r s o n : Thank you, Mr. Johnson. I  think you will 
have to agree w ith me that Mr. Johnson has covered a good m any sub
jects and has shown rem arkable ingenuity  in handling various repairs 
at Buffalo. I was particu larly  struck w ith his use of the word m ainte
nance. W e usually  think of m aintenance as taking care of som ething  
after it is broken. H is use o f the w ords “ preventive m aintenance” is  
probably the keynote to m aintenance in sew age p lants at this stage of 
the game.

In order to get a little geographical d istribution, I am going to ask  
Mr. Rawn of Los A ngeles to make a few  remarks. W e are very  grate
ful to those gentlem en for traveling so far. I would like to have him tell 
us som ething about the w est coast. Mr. Rawn of Los A n g e le s !

M r . A. M. R a w n : I w as having som ething of a p ostm an ’s holiday  
and consequently, when I came to B uffalo from  N iagara, I availed m y
self of the opportunity to go out and see Mr. Jo h n so n ’s plant. I can 
assure you he shows all the ingenuity that is inherent in the engineering  
profession.

It is fortunate indeed for the public at large that at least 50 per cent 
of all engineers and p articu larly  that the civil engineers come from  very  
poor but honest fam ilies. N early 50 per cent have to work their way  
entirely through college and of the rem ainder there are probably not 
more than 10 or 15 per cent who are able to pay or w hose folks are able 
to pay their way for them. It g ives them an ingenuity  that is not in 
herent in m any of the other professions, particu larly if  they come from  
the farms, as m any of us have.

Mr. Johnson has an excellently  equipped shop. It is a m echanic’s 
paradise. A s far as I  can see, he has some excellent m echanics who are 
doing a fine job of repairing equipm ent and m achinery and doing it with  
materials which he cou ldn’t buy otherwise.

He had a series of gears or bearings that he w as repairing in the 
shop and I asked him why he d id n ’t buy them on what I understood then  
was an A - l - C  priority. H e told me that the A - l - C  priority  would get 
gears if anyone had them but nobody had them, and so he had to build 
them him self.

Our problems on the w est coast are compounded a little bit by w hat 
you heard this m orning from  the W P B  representative from  'W ashing
ton. H e suggested  that we buy more th ings in the m iddle w est and ship  
them out even at the cost of the extra freight. There a ren ’t a great 
many things that we can buy any more to repair or replace our m e
chanical equipment. Consequently, w e are doing everyth ing we can to 
substitute other m aterials for those which are critical, and at the risk  
of repeating som ething which I wrote not long since, I am going to tell 
you of one thing we did at our plant in Los A ngeles County, which saved  
us an amazing amount of equipment, of strateg ic m aterial and yielded  
very excellent results.

W e had been having difficulty w ith electrolysis and corrosion and the
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flaking up and scaling up of sludge-form ing devices that are insta lled  
w ithin the various sludge d igestion  com partm ents. In  addition  to that, 
we have been experim enting for a num ber o f years w ith  the p ossib ility  
of heating sludge and controlling tem peratures by som e easier  m eans 
than in sta llin g  coils and circulating w arm  water.

R ecently  we had occasion to extend the fa c ilities  in  our plant. W e 
had a num ber of idle tanks le ft over from  the other p lant operated  to 
convey the effluent to the Pacific Ocean. In stead  of in sta llin g  coils in 
those tanks, which w ould have been very  expensive, we sim ply  covered  
them  over w ith a tim ber and asphaltum  roof, sea lin g  them  down as 
tig h tly  as we could. The tanks are 12%' X 12/4' in. sections and 157 feet 
long, and we w ere heating the sludge w ith  live steam . In  our instance  
that perm itted  us to make use o f a very  inexpensive  cover on an already  
constructed tank w ithout go ing  to the n ecessity  o f constructing new  
tanks, but it opened up a field o f p ossib ility  which should appeal to any
one who w ants to d igest sludge under controlled tem perature conditions 
and has not the m odern fac ilities  w ith  which to do it.

Our problem s on the w est coast are not as great as yours are in the 
east. The population tributary to the p lant o f the L os A n geles S an ita
tion D istr ic t is  n early  as great as that served  by the B uffa lo  p lant. The 
flow of sew age is in the ratio o f about 50 to 60 gallons per cap ita  as 
opposed to 213 I believe Mr. Johnson  told me or we calculated  w hile I 
w as there, and w here he has a battery of pum ps for storm  flow of sewage 
and for dry w eather flow, I believe six  pum ps each havin g  a d aily  ca
p acity  o f 130,000,000 gallons, w e have som ething which is m aterially  
less, obviously. H is norm al flow is at 130,000,000 gallons, I  believe; 
ours is som ething like fo rty  or forty-five for the sam e population .

I t  is in terestin g  to see the sludge incineration  problem  that he has. 
T herefore, again  we have the advantage of you on the east coast because 
we take out o f the sludge everyth ing  that is saleable and sell the residue 
to the com panies w hich are adjacent to our agricu ltural land and raise 
these unkissed oranges I have been p ay in g  fo r ty  cents a g la ss for the 
juice of here in the hotel. (L aughter.) W e sell the residue to the 
orange grow ers and it does an excellent job and they are very  happy to 
pay  for it, and I noticed the other day that we are undergoing a little  
com petition  because here from  M ilwaukee go ing  to the v a lley  of orange 
groves w as a truckload of paper sacks bearing the m agic nam e “ Mil- 
org a n ite .”  You w ill recognize that, com ing from  M ilwaukee and 
shipped to Los A ngeles and environs for agricu ltural purposes.

There is n ’t a great deal m ore I can add. I think the subject is very  
com prehensively covered. W e certa in ly  have to be sav in g  and frugal. 
W e have to substitute a lot of th ings for th ings we have been accustom ed  
to. W e are go ing  to get along w ithout m any of the im plem ents we have 
had in the past, and I  think Mr. D o r r ’s statem ent th is noon that the 
honey w agon m ay pass our doors again  i s n ’t as fa r  fetched  as it might 
be, that is, if  we can g et enough strateg ic  m ateria ls to keep the honey 
w agon passing. (A p p lause.)

C h a ir m a n  L a r s o n  : Thank, you, Mr. Rawn. It is indeed gra tify in g
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to hear a man from  Los A ngeles and C alifornia not m aking any apolo
gies for the unusual w eather they are having out there.

Now gentlem en, perhaps you would like to ask some questions. 
These are to me in tensely  in teresting  sam ples that Mr. Johnson has 
brought. W ould any of you like to question him about them? I am  
sure you are all interested . You would hardly believe a paving brick 
would be worn down four-fifths of the depth. W hat was the abrasive  
agent, just dried gum?

M r . J o h n s o n  : D ried lime.
Mr. W . A. A l l e n  (P asad en a) : I would like to ask Mr. Johnson if  he 

ever considered lin ing the flues and cyclones w ith carborundum brick.
M r . J o h n s o n  : No, we h a v en ’t lined the flues with carborundum brick. 

We never thought o f that, but w e have used this “ F ir e fr a x ” cement 
which I spoke of to line several of our drying tow ers where, subject to 
heat and som e abrasion, th is m aterial served very  well. Bricks could  
have been used there, but what we did was to erect a wooden form  sus
pended in the drying tow er and poured the “ F ir e fr a x ” in place and I 
imagine it has the sam e constituent as the carborundum. It is made by 
the Carborundum people.

M r . A l l e n  : Speaking of your screening flight gears, the m aterial 
you have m entioned, “  M eehanite,”  we have found m ost suitable for 
grinding fertilizer, and it is very  economical.

I would like to also ask if  you tried woolen blankets on your filters. 
We have had very  good luck w ith these. W e have gotten as long as 
eight to nine m onths continuous service out of a woolen blanket and find 
it necessary to g ive those an acid bath of m uriatic acid, a solution of 
about 1 to 35 every 30 or 45 days.

M r . J o h n s o n : W e have tried several different cloths. W e have 
tried ordinary duck cloth but that lacked the testing, the fuzzy m aterial 
on the face of the Canton flannel keeps out the finer particles o f silt and 
binds it up after about 50 hours. W e tried wool cloth but since our 
chemical dosage o f lim e is so high, they d id n ’t stand up. W e also tried  
burlap but burlap was a little too coarse and we had plugging of our fil
trate pumps.

M r . A l l e n : I f  I had remem bered you used lim e I w ou ldn’t have 
asked that question. W e tried that ourselves and I know exactly  what 
you got into.

M r . W. D. M c I l v a in e , J r . (S t. P au l) : I w as wondering about the 
babbitt you mentioned. W e have an application that we are w ondering  
about where we use ten wind babbitt on the bearings for sh afts of hot 
gas fans and I was w ondering if  you or anybody else has had experi
ence using the new substitute babbitts which I understand cannot con
tain over 12 per cent tin.

M r, J o h n s o n : W e were fortunate in having a large amount of bab
bitt on hand. I know it is im possible to obtain any more. H owever, 
I m ight steal from  m y colleague here at the “ Inform ation  P le a se ,”  and 
say that maybe we w ill be using silver in babbitt, The General E lectric  
Company have substituted silver in place o f tin to make up babbitt.
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F or the reason that we have pre-w ar babbitt on hand we h a v en ’t in v e sti
gated  any o f the substitutes.

M r . M c I l v a in e  : W e have orders from  som e of the m an u factu rers ot 
new babbitt. T hey thought it would be sa tisfa cto ry  but we w ould  like 
to have inform ation  from  som ebody who has tried  it. J u st la st week  
we w ere able to buy genuine babbitt out in the T w in  C ities. T hat was 
a retail outlet and it w as en tire ly  legal according to the W P B , but that 
is ju st a chance of finding a local supp lier that had som eth ing he would  
let loose of.

M r .  A l l e n  : T alking about fru ga lity , 011 the w est coast we save our 
old bearings and when we run short of babbitt we m elt them  up and we 
are not so fu ssy  about the exact content o f anyth ing, ju st so it works.

M r . L. W . V a n  K l e e c k  (H artford , Conn.) : T here is one substitute  
that I m ight m ention and that is the use o f wood for liar screens and 
for tide gates. Som e of our p lan ts in C onnecticut have been u sin g  the 
w ooden tide gates fo r  years and finding them as sa tis fa c to ry  as the 
m etal gates. R ecently  one operator who had to replace an existing  
m etal bar sci'een at the pum ping station  cou ld n ’t g et the m etal for a 
new bar screen and he made one o f wood which has been v ery  sa tisfac
tory. In fact, I  understand the pow er com panies have been u sin g  these 
wooden racks for years and p refer them  to m etal.

M r . J o h n s o n : I m ade a statem ent here in the paper that in our sedi
m entation tanks they came equipped to us w ith  an eight-foot baffle made 
of steel, quarter inch plate. It w as found in our sed im entation  tank 
studies a shallow  baffle would give us better rem ovals and for the past 
several years we have been experim enting by reducing these baffles. 
The last one that we undertook, w e rem oved the entire baffle and in its 
place installed  two p ieces o f six  inch sheeting, su itab ly  treated  with 
m astic paint. In cidentally , for th is p late which we sa lvaged  we have 
found other uses w here steel only could be used. Our la st order, how
ever, for some six inch sh eetin g  w e had to w ait six  w eeks 011 account of 
p riorities, so m aybe the w ood is not so sa tis fa c to ry  a fter  all. P lyw ood  
and lumber of all descriptions- has gone on a rig id  p rio r ity  in our sec
tion.

M r . W . W . M a t h e w s  (G ary, Ind.) : W e have gone further than these 
gentlem en. W e are using  bearings made out of wood. W e w ere denied 
som e fiber bearings for the ag itators in the d igesters and w anted  to get a 
d igester back into operation, so we turned a couple of h alves out of a 
m aple wood block and it has been running now for three m onths. I will 
not guarantee how long they w ill run but they are in operation. W e are 
going to run them  until they fail. W e can tell by the w hip developing  
in the shaft. T hat w as a case of having to substitu te under em ergency  
conditions and it has worked so far.

M r . N i l e s : Mr. Chairman, I  thought perhaps those here m ight be 
in terested  in the experience that we had in Toledo w ith  su bstitu tes for 
bronze w earing rings. You know bronze is an extrem ely  difficult m ate
rial to get right now. A s a m atter o f fact, w e finally  g o t approval 011 
an A - l - A  ratin g  in order to get som e local m ateria l that happened to
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b e  a v a i l a b l e .  T h a t  w a s  b e f o r e  w e  k n e w  w e  h a d  A A - 5  o r  A A 2 X .  W e  
s e n t  in  o u r  P D - l - A  a n d  w e  f i n a l l y  g o t  i t  b a c k  a p p r o v e d .

F o r  a b o u t  f i f t e e n  y e a r s  w e  h a v e  b e e n  u s i n g  i n  T o l e d o  o n  o u r  w e a r i n g  
r i n g s  f o r  A m e r i c a n  W e l l  W o r k s  P u m p s ,  a n  o u t e r  s h e l l  t h a t  i s  a t t a c h e d  
to  t h e  c a s i n g  o f  t h e  p u m p ,  i n  o t h e r  w o r d s ,  t h e  s t a t i o n a r y  r i n g  t h a t  w a s  
f o r m e d .  I t  w a s  i n  a  U  s h a p e  a n d  f i l l e d  w i t h  b a b b i t t .  T h e  i n n e r  r i n g  
t h a t  w a s  f a s t e n e d  o n  t h e  i m p e l l e r  o f  t h e  p u m p  w a s  d o w e l e d  o n ,  m a d e  
o f  b r o n z e  a n d  t u r n e d  s o  i t  w a s  a p p r o x i m a t e l y  5Ag o r  %  o f  a n  i n c h  t h i c k .  
O f  c o u r s e ,  i t  w a s  t r u e d  u p .  T h e n  t h e  o u t e r  r i n g  w a s  p o u r e d  w i t h  b a b 
b i t t  a n d  m a c h i n e d  u n t i l  y o n  h a d  a b o u t  .0 1 5  t o  .0 18  c l e a r a n c e  b e t w e e n  
th e  i n n e r  r i n g  a n d  t h e  o u t e r  r i n g .

N o w  a s  t h e  o r i g i n a l  b r o n z e  r i n g s  w o r e  o u t  a n d  g o t  t o o  g r e a t  c l e a r 
a n c e ,  t h e y  h a d  t o  b e  t h r o w n  a w a y  a n d  n e w  o n e s  o r d e r e d ,  w h i c h  i s  v e r y  
e x p e n s i v e .  T h a t  i s  w h y  t h i s  s y s t e m  w a s  d e v e l o p e d ,  b u t  w h e n  t h e  c l e a r 
a n c e  b e c a m e  t o o  g r e a t ,  t h e  i n n e r  r i n g  w a s  t a k e n  o f f ,  a  t r u e i n g  u p  c u t  
w a s  m a d e  o n  t h e  l a t h e ,  t h e n  t h e  o u t e r  r i n g  w a s  r e b a b b i t t e d  a n d  m a c h i n e  
c u t  t a k e n  o f f  o f  t h a t ,  b r i n g i n g  t h e  c l e a r a n c e  b e t w e e n  t h e  t w o  b a c k  t o  t h e  
o r i g i n a l  .15  t o  .18 . T h i s  c o u l d  b e  c o n t i n u e d  f o r  a n y w h e r e  f r o m  t h r e e  
to  f o u r  c u t s  o f f  t h e  i n n e r  r i n g  b e f o r e  i t  w a s  n e c e s s a r y  t o  c a s t  a  n e w  i n n e r  
r i n g .

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

T h e  b a b b i t t  t h a t  y o u  p o u r  i n t o  t h e  o u t e r  r i n g  d o e s n ’t  h a v e  t o  b e  a  
h i g h - g r a d e  b a b b i t t .  A  r e a l  l o w - g r a d e  b a b b i t t ,  i n  f a c t ,  t h e  c h e a p e s t ,  
t o u g h e s t  y o u  c a n  g e t  w o u l d  b e  s a t i s f a c t o r y .  I  d o n ’t  k n o w  n o w  w h e t h e r  
it  w o u l d  b e  p o s s i b l e  t o  u s e  l e a d  a l o n e ;  i f  I  c o u l d n ’t  g e t  b a b b i t t  m e t a l  I  
c e r t a i n l y  w o u l d  t r y  i t .  W e  n e v e r  h a v e  h a d  t o  u s e  l e a d  a l o n e  i n  t h e  o u t e r  
r i n g .  I n  t h a t  w a y  y o u  d o n ’t  l o s e  a n y  o f  t h e  b a b b i t t  m e t a l  e x c e p t  w h a t  
is w o r n  a w a y .  T h e  s a m e  w a y  w i t h  t h e  b r o n z e ,  b e c a u s e  b r o n z e  t h a t  i s  
w o r n  a w a y  i s  l o s t ,  b u t  y o u r  s c r a p  b r o n z e  w h e n  y o u  g e t  t h r o u g h  w i t h  
y o u r  t h i n  r i n g  i s  s t i l l  u s e d  i n  m e l t i n g  u p  f o r  y o u r  n e w  r i n g s .

M r .  J .  R .  C o l l i e r  ( E l y r i a )  : I  s h o u l d  l i k e  t o  a s k  M r .  J o h n s o n  w h a t  
s t e p s  h e  h a s  t a k e n  t o  p r e c l u d e  e l e c t r o l y t i c  c o r r o s i o n  a t  t h e  s e d i m e n t a 
t i o n  t a n k  m e c h a n i s m .

M r .  J o h n s o n :  W e  h a v e n ’t  h a d  a n y  o f  t h a t  t r o u b l e  s o  f a r .  H o w 
e v e r ,  w h e n  I  s h o w e d  t h e s e  g e a r s  a n d  e q u i p m e n t  t o  M r .  R a w n ,  f r o m  t h e  
a p p e a r a n c e  o f  o n e  o f  t h e  s w i v e l  d r i v e  j o i n t s  h e  s a i d  i t  l o o k e d  l i k e  e l e c 
t r o l y t i c  a c t i o n .  I t  w a s  i n  a n  o i l  r e s e r v o i r  a n d  i t  w a s  s o m e t h i n g  I  h a d n ’t  
n o t i c e d  b e f o r e .  I  t h o u g h t  i t  w a s  d e v e l o p e d  d u r i n g  c o r r o s i o n .  A p p a r 
e n t l y  d u r i n g  h i g h  f l o w  t h e  s e w a g e  e n t e r s  t h e  o i l  r e s e r v o i r  a n d  w h i l e  
c o r r o s i o n  i s  p r e s e n t  t h e r e  m a y  b e  e l e c t r o l y t i c  a c t i o n  b e t w e e n  t h e  s t e e l  
a n d  t h e  a c i d  i n  t h e  s e w a g e .  E a c h  y e a r  i t  h a s  b e e n  o u r  p o l i c y  t o  t a k e  
o n e  o f  o u r  s e d i m e n t a t i o n  t a n k s  o u t  o f  s e r v i c e ,  t h o r o u g h l y  c l e a n  i t  a n d  
p u t  t w o  to  t h r e e  c o a t s  o f  d i f f e r e n t  p r o t e c t i v e  p a i n t s  w e  h a v e  u s e d  o n  i t —  
r u b b e r  b a s e  p a i n t s — a n d  I  t h i n k  b y  t h i s  m a i n t e n a n c e  w o r k  we  h a v e  
e l i m i n a t e d  t h a t  c o n d i t i o n .

C h a ir m a n  L a r s o n  : A p p a r e n t l y  y o u  h a v e  h a d  s o m e  t r o u b l e ,  M r .  C o l 
l i e r .  H a v e  y o u  h a d  e l e c t r o l y s i s  a t  y o u r  p l a n t ?
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M r .  C o l l i e r :  W e  h a v e  h a d  c o n s i d e r a b l e  t r o u b l e  a l o n g  t h a t  l i n e .  W e  
h a d  c o n s i d e r a b l e  e l e c t r o l y t i c  d e c o m p o s i t i o n  o f  t h e  a i r l i n e s ,  t h e  s u b 
m e r g e d  a i r l i n e s  i n  t h e  a c t i v a t e d  e n d  o f  o u r  p l a n t ,  a n d  w e  h a v e  l i c k e d  t h a t  
b y  s i m p l y  w r a p p i n g  t h e  p i p e  a n d  a p p l y i n g  a n  a s p h a l t  p a i n t .

Mr. A .  B .  C a m e ro n  ( J a c k s o n )  : I  m i g h t  h a p p e n  t o  h e l p  y o u  o u t  o n  
t h a t .  W e  h a d  a  l o t  o f  e l e c t r o l y s i s  i n  w h a t  h a p p e n s  t o  b e  a l u m i n u m ,  
s o  w e  w e n t  o v e r  a n d  s t r i p p e d  t h e m  a l l  w i t h  z i n c ,  j u s t  f a s t e n e d  z in c  
s t r i p s  t o  t h e s e  p l a t e l i o l d e r s  a n d  y o u r  e l e c t r o l y s i s  i n  t h e  s t r a y  c u r r e n t s ,  
w o u l d  h i t  t h e  z i n c  9 9  p e r  c e n t  o f  t h e  t i m e  b e f o r e  i t  w o u l d  h i t  t h e  s t e e l .  
W e  a r e  m a k i n g  a  p r a c t i c e ,  e v e r y  s i x  m o n t h s ,  o f  i n s p e c t i n g  o u r  t a n k s  
a n d  w e  f i n d  t h e  s t r i p s  e a t e n  u p  a n d  a l l  w e  h a v e  t o  d o  i s  r e n e w  t h e  s t r i p s .  
W e  b u y  s h e e t  z i n c ,  c u t  i t  i n t o  s t r i p s ,  s u i t a b l y  a t t a c h  i t  t o  t h e  p a r t s  t h a t  
e l e c t r o l y s i s  i s  h i t t i n g ,  t h e n  s c r e w  t h e m  o n  w i t h  m e t a l  s c r e w s ,  a n d  I  
t h i n k  t h a t  w o u l d  a p p l y  t o  p r a c t i c a l l y  a n y  c a s e  o f  e l e c t r o l y s i s  w h e r e  t h e  
m e t a l  is  b e i n g  e a t e n  a w a y .

C h a ir m a n  L a r s o n  : M r .  C r a w f o r d ,  y o u  a r e  o u r  e l e c t r i c a l  e x p e r t .  
D o e s  h e  h a v e  h i s  f e e t  o n  t h e  g r o u n d ?

Mr. H .  V .  C r a w f o r d :  I  r a t h e r  t h i n k  h e  h a s .  I t  i s  l i k e  f e e d i n g  t h e  
r a b b i t s  b r e a d  t o  k e e p  t h e m  a w a y  f r o m  y o u r  l e t t u c e ,  b u t  I  d o n ’t  k n o w  
b u t  w h a t  i t  w o r k s  a l l  r i g h t  i f  h e  h a s  p l e n t y  o f  z i n c  a r o u n d .

C h a ir m a n  L a r s o n  : T h a t  i s  t h e  i m p o r t a n t  t h i n g ,  b u t  c a n  y o u  g e t  t h e  
z i n c ?

M r .  C r a w f o r d  : I t  i s  o n  t h e  c r i t i c a l  l i s t ,  I  b e l i e v e  a n d  i s  r a t h e r  d i f 
f i c u l t  t o  g e t .  T h e r e  h a v e  b e e n  q u i t e  a  f e w  s t u d i e s  m a d e  i n  m y  w a t e r  
d e p a r t m e n t  a n d  t h e r e  i s  a  l i t t l e  e q u i p m e n t  m a d e  i n  t h e  w a y  o f  t r a n s 
f o r m e r  a n d  c a t h o d i c  s e t - u p  t h a t  i s  n o t  t o o  e x p e n s i v e .  I  d o n ’t  k n o w  i f  
y o u  c a n  g e t  t h a t ,  b u t  p o s s i b l y  f o r  t h e  d u r a t i o n  h i s  r e m e d y  i s  a b o u t  a s  
g o o d  a s  a n y .

Mr. N i l e s :  W e  j u s t  g o t  o n e  o f  t h o s e  c a t h o d i c  p r o t e c t o r s  f o r  a n  
e l e v a t e d  t a n k .  I t  w a s  j u s t  i n s t a l l e d  a  m o n t h  a g o .

C h a ir m a n  L a r s o n  : O n  t h e  q u e s t i o n  o f  c o r r o s i o n  I  s h o u l d  l i k e  to  
s t e p  o u t  o f  c h a r a c t e r  a  m i n u t e  a n d  t e l l  y o u  o f  a n  e x p e r i e n c e  w e  h a d  a t  
S p r i n g f i e l d .  I  d i d n ’t  c o n s i d e r  i t  t o  b e  e l e c t r o l y t i c  c o r r o s i o n ,  b u t  i t  
o c c u r r e d  i n  t h e  s t r a i g h t - l i n e  c o l l e c t o r s  o n  o u r  s e c o n d a r y  t a n k s .  W e  
h a d  a  f a i l u r e  o f  o n e  o f  o u r  c h a i n s  a n d  011 e x a m i n i n g  t h e  l i n k s  w e  f o u n d  
t h a t  a t  s e v e r a l  o f  t h e  r i v e t s  h o l d i n g  t h e  l i n k s  t o g e t h e r ,  t h e  h e a d  h a d  
b e e n  e a t e n  a w a y  a n d  t h e  r i v e t s  w e r e  b a c k i n g  o u t ,  b u t  011 e x a m i n i n g  t h e  
r i v e t s  w e  f o u n d  o n l y  t h e  h e a d ,  t h a t  e n d  o f  t h e  r i v e t  w h i c h  h a d  b e e n  
b e n t  o v e r  i n  m a k i n g  u p  t h e  c h a i n ,  w a s  c o r r o d e d .  T h e  n o r m a l  h e a d  w a s  
i n  g o o d  s h a p e .  N o w  a p p a r e n t l y  i n  h a m m e r i n g  t h e  m e t a l ,  t h e  i n t e r n a l  
s t r u c t u r e  w a s  d i s t u r b e d  i n  s u c h  a  m a n n e r  t h a t  c o r r o s i o n  w a s — w e l l ,  i t  
w a s  m o r e  s u s c e p t i b l e  t o  c o r r o s i o n  t h a n  i t  w a s  i n  t h e  o r i g i n a l  s t a t e .  
B u t  I  d o n ’t  k n o w  h o w  y o u  w o u l d  g o  a b o u t  c o r r e c t i n g  t h a t  b e c a u s e  y o u  
h a v e  t o  p i n  t h e m  o v e r  a l m o s t  011 t h e  j o b ,  b u t  i t  m a y  b e  e l e c t r o l y t i c  c o r 
r o s i o n .  O f  c o u r s e ,  i n  t h e  s e c o n d a r y  t a n k  y o u  h a v e  s p l e n d i d  c o n d i 
t i o n s  w i t h  e x c e s s  o f  o x y g e n  a n d  v i r t u a l l y  110 g r e a s e  f o r  c h e m i c a l  
c o r r o s i o n ,  t o o .
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Me. G . C .  A h e e n s  ( O m a h a ) : W e  h a v e  n o t e d  a  s e v e r e  p i t t i n g  o f  
w r o u g h t  i r o n  o f  t h e  d i f f u s e r s  i n  o u r  a e r a t i o n  t a n k  a n d  i t  a p p e a r s  t o  b e  
e l e c t r o l y s i s .  W e  a r e  g e t t i n g  s e t  u p  n o w  t o  r u n  s o m e  t e s t s  t o  s e e  j u s t  
h o w  l a r g e  t h e s e  c u r r e n t s  a r e  i n  t h e  v a r i o u s  s e c t i o n s  o f  t h e  t a n k ,  b u t  
w e  h a v e  g a l v a n i z e d  t h e  w r o u g h t  i r o n  d i f f u s e r s  i n  a b o u t  t e n  m i n u t e s  
o p e r a t i o n .

Me. R a w n  (Los A n g e l e s )  : I n  o r d e r  t o  d i f f u s e  t h e  a i r  t h r o u g h  t h e  
s e w a g e ,  w e  u s e d  w h a t  t h i s  g e n t l e m a n  j u s t  s t a t e d  h e r e ,  g a l v a n i z e d  i r o n  
p i p e s  w i t h  h o l e s  i n  t h e m  f o r  d i f f u s e r s .  T h e  l i f e  o f  t h o s e  p i p e s ,  f o r  y o u r  
i n f o r m a t i o n ,  i n  c o n t i n u o u s  u s e  i s  a b o u t  f o u r  y e a r s .  A f t e r  f o u r  y e a r s  
t h e  p i t t i n g  w a s  s o  d e e p  t h e  s t r u c t u r e  w a s  a l m o s t  c o m p l e t e l y  d e s t r o y e d .  
I t  c o u l d  n o  l o n g e r  b e  u s e d  a t  a l l .

A s  t o  t h i s  c a t h o d i c  p r o t e c t i o n ,  e l e c t r o l y s i s  i s  s o m e t h i n g  I  k n o w  
a b s o l u t e l y  n o t h i n g  a b o u t  e x c e p t  i t s  m a n i f e s t a t i o n ,  b u t  t h e r e  i s  a n  e x 
c e l l e n t  r e f e r e n c e  t o  p r o t e c t i o n  a g a i n s t  c o r r o s i o n  a n d  e l e c t r o l y s i s  i n  
t h e  S ew a g e  W o e k s  J o u e n a l ,  w h i c h  w a s  p r e p a r e d  b y  a  m a n  n a m e d  
P a r k e s  i n  t h e  C i t y  E n g i n e e r ’s  O ffice  i n  L o s  A n g e l e s ,  a s  a  r e s u l t  o f  a  
s i t u a t i o n  w h i c h  d e v e l o p e d  a t  t h e  d i g e s t i o n  t a n k  o n  T e r m i n a l  I s l a n d  
w h e r e  t h e  m a n h o l e  c o v e r  w a s  t o  s o m e  e x t e n t  c o r r o d e d  a n d  a l l  c i r c u l a t 
i n g  w a t e r  p i p e s  w e r e  a l m o s t  c o m p l e t e l y  d e s t r o y e d  i n  a  t e r m  o f  t h r e e  o r  
f o u r  y e a r s .  H e  i n s t a l l e d  t h e r e  a  s y s t e m  o f  c a t h o d i c  p r o t e c t i o n  a n d  w i t h  
c e r t a i n  t y p e s  o f  s a c r i f i c i a l  m e t a l  a s  w e r e  i n d i c a t e d  b y  M r .  C a m e r o n ,  
a n d  h a s  i m p r o v e d  o r  a l m o s t  c o m p l e t e l y  c u r e d  t h e  c o n d i t i o n .  T h a t  
r e f e r e n c e  w i l l  t e l l  y o u ,  I  t h i n k ,  a b o u t  h o w  t o  d o  i t .

S E W A G E  P L A N T  M A I N T E N A N C E  IN  W A R  T I M E :  
E L E C T R I C A L  E Q U I P M E N T  A N D  P O W E R  

S O U R C E S

By H.V a n c e  C eaw f̂ o e d

General Electric Co., Schenectady, N. ¥ .

M a i n t e n a n c e  o f  t h e  e q u i p m e n t  i n  s e w a g e  p l a n t s  d u r i n g  t h e  w a r  i s  
m o s t  v i t a l .  W i t h o u t  p r o t e c t i o n  o f  o u r  w a t e r  s o u r c e s  f r o m  p o l l u t i o n  
th e  h e a l t h  o f  t h e  n a t i o n  w i l l  b e  u n d e r m i n e d — v i c t o r y  m a y  e v e n  b e  
j e o p a r d i z e d .

M a in t e n a n c e  is  a  B ig  W o e d  i n  O u e  W a e  E f f o e t

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

M a i n t e n a n c e  o f  s e w a g e  p l a n t  m e c h a n i c a l  e q u i p m e n t  h a s  b e e n  c o v 
e r e d  v e r y  f u l l y .  I  w i s h  n o w  t o  e m p h a s i z e  j u s t  a s  f u l l y  t h e  i m p o r t a n c e  
o l  p r o p e r  m a i n t e n a n c e  o f  p o w e r  s o u r c e s  a n d  t h e  m o t o r s  a n d  c o n t r o l  
l o r  y o u r  m o t o r  d r i v e n  e q u i p m e n t .  Y o u r  o p e r a t o r s  a r e  v e r y  f a m i l i a r  
w i th  t h e  m e c h a n i c a l  u n i t s ,  b u t  n o t  b e i n g  s o  f a m i l i a r  w i t h  t h e  e l e c t r i c a l
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e q u i p m e n t  a r e  p r o n e  t o  l e t  t h e m  o p e r a t e  a s  l o n g  a s  t h e y  w i l l  h o l d  
t o g e t h e r .

A  l i t t l e  c a r e  w i l l  e l i m i n a t e  a  s h u t d o w n  i n  m a n y  c a s e s — t h i s  i s  t r u e  
i n  m o s t  e v e r y  i n d u s t r y .  A l t h o u g h  t h e  m o t o r  m a y  b e  c o n s i d e r e d  a s  a n  
a c c e s s o r y ,  i t  i s  j u s t  a s  i m p o r t a n t  t o  m a i n t a i n  i t  p r o p e r l y  a s  i t  i s  t h e  
b i g  u n i t  w h i c h  i t  m a y  b e  d r i v i n g .  T h e  o l d  s a y i n g  t h a t  “ T h e  w h e e l  t h a t  
s q u e a k s  g e t s  t h e  g r e a s e ”  i s  c e r t a i n l y  t r u e  w i t h  m o t o r - d r i v e n  a p p a r a t u s .  
I n  o t h e r  w o r d s  t h e  m a i n t e n a n c e  o f  e l e c t r i c a l  e q u i p m e n t  i s  d e c i d e d l y  
d i f f e r e n t  f r o m  m o s t  m e c h a n i c a l  e q u i p m e n t  i n  t h a t  u s u a l l y  a d v a n c e  
w a r n i n g  o f  e l e c t r i c a l  t r o u b l e  i s  n o t  i n d i c a t e d  b y  a n y  s o u n d  o r  b y  w e a r ,  
e x c e p t  b y  c l o s e  i n s p e c t i o n .  U s u a l l y  a  m a c h i n e  “ s q u e a k s ”  o r  i n d i c a t e s  
i n  a  n u m b e r  o f  w a y s  m i s a l i g n m e n t  o r  o v e r l o a d — e i t h e r  b y  n o i s e ,  a p 
p e a r a n c e ,  t e m p e r a t u r e ,  o r  b y  t h e  q u a l i t y  o f  i t s  p r o d u c t .  E l e c t r i c a l  
e q u i p m e n t  e i t h e r  w o r k s  o r  i t  d o e s  n o t  w o r k .  A n y  a u d i b l e  i n d i c a t i o n  
o f  t r o u b l e  u s u a l l y  f o r e c a s t s  a  c o m p l e t e  s h u t d o w n .  I n  o r d i n a r y  t i m e s  
t h i s  m a y  n o t  b e  f o r  m o r e  t h a n  a  f e w  h o u r s  o r  a t  m o s t  a  d a y  o r  s o ,  b u t  
i n  w a r  t i m e s  i t  m a y  b e  m a n y  d a y s .

M a i n t e n a n c e  o f  e l e c t r i c a l  e q u i p m e n t  i n  s e w a g e  p l a n t s  i s  a  w a r  i n  
i t s e l f — c h i e f l y  a  w a r  a g a i n s t  t h e  e l e m e n t s : r a i n ,  s l e e t ,  s n o w ,  d i r t ,  c o r 
r o s i o n ,  t e m p e r a t u r e ,  e x p l o s i v e  g a s e s  e t c .  B r i e f l y  t h e r e  a r e  t h r e e  v i t a l  
t h i n g s  t h a t  c a n  a n d  m u s t  b e  c o m b a t t e d : m o i s t u r e ,  h e a t  a n d  d i r t .  W i t h  
p r o p e r  m a i n t e n a n c e ,  w e a r  o f  e l e c t r i c a l  e q u i p m e n t  c a n  b e  c o n f i n e d  in  
g e n e r a l  t o  c a r b o n  b r u s h e s ,  t i p s  o f  s o m e  c o n t a c t o r s ,  a n d  p a r t s  o f  f l o a t  
s w i t c h e s  a n d ,  o f  c o u r s e ,  b e a r i n g s .

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

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

I f  y o u r  p o w e r  c o m e s  f r o m  y o u r  o w n  e n g i n e - d r i v e n  g e n e r a t o r s ,  y o u  
a r e  p r o b a b l y  a l r e a d y  q u i t e  f a m i l i a r  w i t h  t h e  m a i n t e n a n c e  r e q u i r e ® .  
H o w e v e r ,  i f  s u c h  e q u i p m e n t  i s  n e w  o r  h a s  n o t  b e e n  o p e r a t e d  v e r y  lo n g ,  
t h e  f i r s t  c o n s i d e r a t i o n  i s  t o  k e e p  t h e  t e m p e r a t u r e  w i t h i n  t h e  l i m i t s  
g i v e n  o n  t h e  n a m e p l a t e .  N e x t ,  k e e p  t h e  w i n d i n g s  d r y  a n d  t h e  o i l  o r  
g r e a s e  i n  t h e  b e a r i n g s  c l e a n .

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

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

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

S m a l l  d i s t r i b u t i o n  o r  l i g h t i n g  t r a n s f o r m e r s  r e q u i r e  l i t t l e  m a i n 
t e n a n c e  ; n e v e r t h e l e s s  t h e r e  a r e  s o m e  f e a t u r e s  w h i c h  s h o u l d  b e  c h e c k e d  
o c c a s i o n a l l y .  E x c e s s i v e  o v e r l o a d i n g  i s  t h e  f i r s t  t h i n g  t o  c h e c k ,  a n d  
h e r e  t h e  u s e  o f  p r o p e r  i n s t r u m e n t s  i s  t h e  s u r e s t  c h e c k .  F o r  o i l - i n s u 
l a t e d  t r a n s f o r m e r s ,  r e a d i n g  o f  a m b i e n t  t e m p e r a t u r e ,  l o a d  i n  a m p e r e s ,  
a n d  v o l t a g e  s h o u l d  b e  t a k e n .  C h e c k  t h e  o i l  l e v e l  a s  w e l l  a s  t h e  c o n d i 
t i o n  o f  t h e  o i l .  M o i s t u r e  m a y  b e  a b s o r b e d  a n d  s a m p l e s  o f  o i l  s h o u l d  
b e  t e s t e d  b o t h  f r o m  t h e  t o p  a n d  t h e  b o t t o m .  S e l f - c o o l e d  t r a n s f o r m e r s  
o f  t h e  l a r g e r  s i z e  s h o u l d  b e  t e s t e d  p r o b a b l y  o n c e  e v e r y  s i x  m o n t h s  ; f o r  
t h e  s m a l l e r  s i z e s ,  p r o b a b l y  o n c e  a  y e a r  w i l l  b e  s u f f i c i e n t .  P r o p e r  v e n 
t i l a t i o n  i s  e s s e n t i a l .

T h e  l o a d i n g  o n  t r a n s f o r m e r s  c a n  b e  i n c r e a s e d  b y  i m p r o v i n g  t h e  
v e n t i l a t i o n  a n d  b y  a d d i n g  f a n s  t o  c i r c u l a t e  m o r e  a i r  a r o u n d  t h e  r a d i a t 
i n g  s u r f a c e .  H o w e v e r ,  b e f o r e  a t t e m p t i n g  t o  i n c r e a s e  t h e  c a p a c i t y  i n  
t h i s  m a n n e r ,  a  c h e c k  s h o u l d  b e  m a d e  w i t h  t h e  m a n u f a c t u r e r  t o  d e t e r m i n e  
i f  t h i s  i s  f e a s i b l e .  R e c o m m e n d a t i o n s  f o r  s a f e  o v e r l o a d i n g  h a v e  b e e n  
e s t a b l i s h e d  b y  t h e  A m e r i c a n  S t a n d a r d s  A s s o c i a t i o n  a n d  N . E . M . A .

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

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

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

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

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

I n  g e n e r a l ,  t h e  t w o  m o s t  i m p o r t a n t  t h i n g s  t o  p r o t e c t  i n  m o s t  s e w a g e  
p l a n t  m o t o r s  a r e  t h e  i n s u l a t i o n  a n d  t h e  b e a r i n g s .  T h e  i n s u l a t i o n  m a y  
b e  o v e r h e a t e d  o r  c o o k e d  d u e  t o  t h e  m o t o r  b e i n g  l o c a t e d  n e a r  a  h e a t e r  
i n c i n e r a t o r ,  d r y e r ,  o r  f r o m  o v e r l o a d .  I f  t h e  h e a t  i s  f r o m  a n  o u t s i d e  
s o u r c e ,  f a n s  s h o u l d  b e  i n s t a l l e d  o r  i n s u l a t i o n  b a r r i e r s  e r e c t e d .  I f  t h e  
h e a t  i s  f r o m  t h e  m o t o r ’s  o w n  l o a d ,  p r o p e r  s t e p s  s h o u l d  b e  t a k e n  to  
r e d u c e  t h e  l o a d .  I n  t h e  l a t t e r  c a s e ,  a  l o a d  t e s t  s h o u l d  b e  m a d e  o n  t h e  
m o t o r .  T h e  c o n t r o l  s h o u l d  a l s o  b e  c h e c k e d  t o  s e e  t h a t  i t  i s  s e t  t o  g i v e  
t h e  p r o p e r  p r o t e c t i o n .

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

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

P r o p e r  p r o c e d u r e  a l o n g  t h i s  l i n e  i s  t o  m e a s u r e  t h e  i n s u l a t i o n  r e 
s i s t a n c e  o f  t h e  s t a t o r  w i n d i n g  w i t h  a n  i n s u l a t i o n  r e s i s t a n c e  m e t e r .  I f  
t h i s  s h o w s  a  v a l u e  l e s s  t h a n  r a t e d  v o l t a g e  d i v i d e d  b y  ( 0 .7 5  t i m e s  H P  
r a t i n g )  p l u s  1 0 0 0  m e g o h m s ,  t h e  m o t o r  s h o u l d  b e  r e m o v e d  f r o m  s e r v i c e  
s o m e  t i m e  d u r i n g  t h e  d a y  o r  n i g h t  a n d  d r i e d  o u t  i f  m o i s t u r e  h a s  a c 
c u m u l a t e d  i n  t h e  w i n d i n g s .  T h e  m o t o r  c a n  b e  p l a c e d  i n  a  r o o m  o r  o v e n  
o r  u n d e r  a  p i e c e  o f  c a n v a s  w i t h  a  h e a t e r  a n d  h e l d  a t  a  t e m p e r a t u r e  n o t  
n o t  e x c e e d i n g  9 0 °  C .  u n t i l  t h e  i n s u l a t i o n  r e s i s t a n c e  b e c o m e s  p r a c t i c a l l y  
c o n s t a n t .  T h e  m o t o r  a l s o  m a y  b e  d r i e d  o u t  b y  p a s s i n g  a  c u r r e n t  a t  lo w  
v o l t a g e  t h r o u g h  t h e  w i n d i n g s .

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

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



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

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

tigll n o t  o n l y  b e  r u b b e d  f r e e  o f  d u s t ,  b u t  a  s o f t  b r u s h  w e t  w i t h  c a r b o n  t e t r a -
ipi c h l o r i d e  s h o u l d  b e  u s e d  t o  r e m o v e  a l l  t r a c e s  o f  d u s t .  T h i s  f l u i d  i s
gfi e x c e e d i n g l y  v o l a t i l e  a n d  i f  i t  i s  n o t  a p p l i e d  t o o  f r e e l y  w i l l  n o t  i n j u r e

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

sen*: i n s u l a t i n g  v a r n i s h  o f  t h e  b e s t  t y p e  s h o u l d  b e  p a i n t e d  o r  s p r a y e d  o n .
h i  W i t h  t h e  s m a l l e r  m o t o r s  d i p p i n g  i s  e v e n  b e t t e r .  T h e  m o t o r  w i l l  t h e n
heate h a v e  to  b e  d r i e d  a g a i n ; d e p e n d i n g  o n  t h e  k i n d  o f  v a r n i s h  u s e d ,  t h e
onti d r y i n g  p e r i o d  m a y  e x t e n d  f r o m  a n  h o u r  t o  s i x  h o u r s .  I f  b a k i n g  i s
HI n e c e s s a r y ,  t h e  t e m p e r a t u r e  s h o u l d  n o t  e x c e e d  9 0 °  C .  I f  t h e  w i n d i n g s

¿ti; a r e  i n  p o o r  c o n d i t i o n ,  i t  m a y  b e  n e c e s s a r y  t o  a p p l y  t w o  o r  t h r e e  c o a t s
eM|  o f  v a r n i s h .
[ti5; I f  t h e  m o t o r  i s  a  t y p e  t h a t  h a s  a  c o m m u t a t o r  o r  c o l l e c t o r  r i n g s ,  i t  i s

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

jj. D i r t ,  c o p p e r  o r  c a r b o n  d u s t ,  o r  o i l  o r  g r e a s e  s h o u l d  n o t  b e  a l l o w e d  t o
. j ,  a c c u m u l a t e  b e t w e e n  t h e  s e g m e n t s  o r  o n  t h e  s h a f t  b e t w e e n  t h e  c o l l e c t o r

fterf r i n §'s -
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i h B e a r i n g  m a i n t e n a n c e  i s  a n  i m p o r t a n t  d e t a i l ,  a n d  p e r i o d i c  i n s p e c 
t i o n s  w i l l  i n d i c a t e  t h e  w e a r  t h a t  i s  t a k i n g  p l a c e ,  e s p e c i a l l y  i f  a n  a c -  

3 c u r a t e  r e c o r d  o f  e a c h  m o t o r  i n s p e c t i o n  i s  m a i n t a i n e d .  E v e r y  m o t o r
i s  d e s i g n e d  t o  h a v e  a  c e r t a i n  a i r  g a p  b e t w e e n  t h e  s t a r t e r  a n d  t h e  r o t o r ,  
a n d  i f  a  t a p e r e d  a i r  g a p  g a u g e  i s  l e s s  a t  a n y  p o i n t  t h a n  t h e  m i n i m u m  
v a l u e s  g i v e n  f o r  a  s p e c i f i c  m o t o r ,  i t  i s  a n  i n d i c a t i o n  t h a t  t h e  s l e e v e  
b e a r i n g s  s h o u l d  b e  r e p l a c e d .  M e a s u r e m e n t  o f  t h e  a i r  g a p  o f  t h e  b a l l 
b e a r i n g  m o t o r  i s  n o t  n e c e s s a r y ,  s i n c e  t h i s  t y p e  o f  b e a r i n g  w i l l  u s u a l l y  
i n d i c a t e  t r o u b l e  a n d  b e c o m e  i n o p e r a t i v e  w i t h  a  s m a l l  a m o u n t  o f  w e a r  
a n d  lo n g  b e f o r e  a n y  c h a n g e  i n  t h e  a i r  g a p  c a n  b e  n o t i c e d .

M o t o r  b e a r i n g s  a r e  110 d i f f e r e n t  f r o m  o t h e r  b e a r i n g s ,  s o  t h a t  f r e -  
tin?Jj q u e n t  r e n e w a l s  o f  t h e  o i l  n e e d  n o t  b e  s t r e s s e d .  T h e  o p e r a t i n g  c o n d i 

t i o n s  a n d  l e n g t h  o f  t i m e  t h e  m o t o r  i s  o p e r a t i n g  d e t e r m i n e s  h o w  o f t e n  
fl0*®“ ° d  s h o u l d  b e  a d d e d  o r  w h e n  t h e  b e a r i n g s  s h o u l d  b e  c l e a n e d  a n d  n e w

oil  u s e d .

if ^ . W i t h  g r e a s e - l u b r i c a t e d ,  b a l l - b e a r i n g  m o t o r s ,  g r e a s e  a d d i t i o n s  a r e
0t<# d e t e r m i n e d  b y  t h e  s e v e r i t y  o f  o p e r a t i o n ,  b o t h  a s  t o  l e n g t h  o f  t i m e  a n d
[lied®*
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c l e a n l i n e s s .  T h e  b e a r i n g s  s h o u l d  b e  e q u i p p e d  w i t h  f i t t i n g s  f o r  a d d i n g  
g r e a s e  a n d  e x p e l l i n g  g r e a s e  t h r o u g h  a  r e l e a s e  p l u g  w h e n  t h e  b e a r i n g  
b e c o m e s  f u l l .  I t  i s  w e l l  t o  a d d  g r e a s e  w h i l e  t h e  m o t o r  i s  r u n n i n g ,  a n d  
s o m e t i m e s  i t  i s  w e l l  t o  a d d  n e w  g r e a s e  u n t i l  a l l  o f  t h e  o l d  g r e a s e  r u n s  
o u t  t h e  r e l e a s e  h o l e .

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

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

Control

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

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

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

A l l  c i r c u i t  b r e a k e r s  o r  c o n t r a c t o r s  a r e  u s u a l l y  o f  v e r y  r u g g e d  c o n 
s t r u c t i o n .  S t i l l  t h e y  s h o u l d  b e  o p e r a t e d  b y  h a n d  f r o m  t i m e  t o  t i m e  a n d  
c h e c k e d  t o  m a k e  s u r e  t h a t  a l l  o f  t h e  c l e a r a n c e s  a r e  n o r m a l  a n d  t h a t  t h e  
p a r t s  w o r k  f r e e l y .  A d j u s t m e n t  o r  r e n e w a l  o f  t h e  t i p s  i s  n e c e s s a r y  a n d  
d e p e n d s  o n  t h e  f r e q u e n c y  o f  o p e r a t i o n  a n d  c l e a n i n g  d e p e n d s  o n  t h e  
c o p p e r  o x i d e  f o r m a t i o n .  C l o s e  i n s p e c t i o n  o f  a n y  p i g t a i l  c o n n e c t i o n s  
s h o u l d  b e  m a d e  a s  t h e s e  c o r r o d e  v e r y  q u i c k l y  i n  a  s e w a g e  p l a n t  a n d  m a y  
a c t u a l l y  f a l l  a p a r t .

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

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

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

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

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

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

F o l l o w  t h e  “ K ”  s c h e d u l e  i f  y o u  w o u l d  h a v e  y o u r  e l e c t r i c a l  e q u i p 
m e n t  m a i n t a i n e d  i n  t h e  b e s t  p o s s i b l e  m a n n e r .

K e e p  i t  d r y .
K e e p  i t  c l e a n .
K e e p  i t  p r o p e r l y  l u b r i c a t e d .
K n o w  i t s  c o n d i t i o n  a t  a l l  t i m e s .
K n o w  t h a t  i t s  l o a d  i s  n o t  b e y o n d  i t s  “ K a p a c i t y .  ”
K o r r e c t  t h e  w e a k  p o i n t s  b e f o r e  f a i l u r e .
K e e p  a  r e g u l a r  i n s p e c t i o n  r e c o r d .
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L e t ’s  l i s t e n  t o  t h e  D o n ’t s —

D o n ’t e x p e c t  y o u r  e l e c t r i c a l  e q u i p m e n t  t o  k e e p  o n  o p e r a t i n g  w i t h o u t  
p r o p e r  i n s p e c t i o n s  a n d  m a i n t e n a n c e .

D o n ’t h e s i t a t e  t o  c a l l  i n  a n  “ e x p e r t ”  i f  y o u  h a v e  b e e n  h a v i n g  t r o u 
b l e  o r  i f  y o u r  e q u i p m e n t  h a s  n e v e r  b e e n  r e a l l y  i n s p e c t e d .

D o n ’t l e t  j u s t  a n y o n e  w o r k  o n  y o u r  e l e c t r i c a l  e q u i p m e n t ,  b e  s u r e  h e  
k n o w s  h i s  b u s i n e s s .

D o n ’t t h i n k ,  h o w e v e r ,  y o u  h a v e  t o  h a v e  i n  e v e r y  c a s e  t h e  a c t u a l  
m a n u f a c t u r e r  o f  t h e  e q u i p m e n t  w o r k  o n  i t .  G e t  t h e  n e a r e s t  r e l i 
a b l e  h e l p  y o u  c a n  o b t a i n .

D o n ’t s e n d  i n  y o u r  m o t o r  o r  c o n t r o l  t o  t h e  m a n u f a c t u r e r  b e f o r e  h a v 
i n g  t h e m  t e l l  y o u  t o  d o  s o .  P h o n e  o r  w i r e  t h e  n e a r e s t  office.

D o n ’t r u n  y o u r  m o t o r s  w i t h o u t  k n o w i n g  h o w  t h e y  a r e  l o a d e d .

' I t ’s  b e t t e r  t o  o p e r a t e  p a r t  t i m e  a n d  l e t  t h e m  c o o l  o f f  i f  t h e y  a r e  o v e r 
l o a d e d  t h a n  t o  k e e p  t h e m  g o i n g  u n t i l  t h e y  b u r n  o u t .

D iscussion  of P ap er b y  H . V an ce C raw ford

M r .  M o r r is  M . C o h n  ( S c h e n e c t a d y )  : M a y  I  s a y  j u s t  a  w o r d  a b o u t  
t h e  g e n e r a l  a s p e c t s  o f  M r .  C r a w f o r d ’s  p a p e r ?  I  t h i n k  i t  i s  p a r t i c u l a r l y  
v a l u a b l e  b e c a u s e  i n  o u r  s c h e m e  o f  k n o w l e d g e  i n  s e w a g e  t r e a t m e n t  a  
g r e a t  n u m b e r  o f  u s  a r e  a  l i t t l e  b i t  s c a n t  o n  e l e c t r i c a l  k n o w l e d g e .  I  h a v e  
a l w a y s  f e l t  t h a t  s o m e  o f  o u r  k n o w l e d g e  o n  e l e c t r i c i t y  i s  v e r y  m u c h  t h e  
s a m e  a s  t h e  f a r m e r  l a d y  w h o  c a m e  i n t o  t o w n  a n d  s t o o d  a t  t h e  b u s y  c o r n e r  
w a t c h i n g  t h e  e l e c t r i c  t r o l l e y  c a r s  g o  b y .  F i n a l l y  t h e  t r a f f i c  c o p  c a m e  
o v e r  t o  h e r  a n d  a s k e d  w h e t h e r  o r  n o t  s h e  w a n t e d  t o  c r o s s  t h e  s t r e e t .  
S h e  s a i d  s h e  d i d  b u t  s h e  w a s  a f r a i d  s h e  w o u l d  g e t  h e r  f e e t  o n  t h e  
t r o l l e y  t r a c k s .  H e  s a i d ,  “ L a d y ,  y o u  c a n ’t  d o  a n y  h a r m  t o  y o u r s e l f  
u n l e s s  y o u  r e a c h  u p  a n d  p u t  y o u r  h a n d  o n  t h e  t r o l l e y  w i r e . ”  T h a t  i s  
a b o u t  t h e  e x t e n t  o f  s o m e  o f  o u r  k n o w l e d g e  a n d  t h e  p h e n o m e n a  o f  
e l e c t r i c i t y .

S o  I  t h i n k  M r .  C r a w f o r d ’s  p a p e r  i s  p a r t i c u l a r l y  v a l u a b l e  a t  t h i s  
t i m e .

T h e  m a i n t e n a n c e  a n d  c a r e  o f  e l e c t r i c a l  e q u i p m e n t  h a s  a l w a y s  b e e n  
a n  i m p o r t a n t  m a t t e r ; h a s  b e c o m e  p a r t i c u l a r l y  s o  s i n c e  t h e  t r e n d  t o w a r d  
m e c h a n i z a t i o n  t h a t  w e  h e a r d  M r .  D o r r  t a l k  a b o u t  t h i s  n o o n ,  b e c a u s e  
w i t h o u t  d o u b t  t h e  e l e c t r i c a l  e q u i p m e n t  i s  t h e  h e a r t  o r  p e r h a p s  t h e  s o u l  
o r  p e r h a p s  t h e  n e r v e  c e n t e r  o f  t h e s e  e l e c t r i c a l  d e v i c e s  w e  h a v e  i m 
p r e s s e d  i n t o  s e w a g e  t r e a t m e n t  s e r v i c e .  I t  g i v e s  y o u  a  v e r y  q u e e r  f e e l 
i n g  w h e n  s u d d e n l y  s o m e t h i n g  g o e s  d e a d  a n d  y o u  c a n ’t  f i n d  i t  b e c a u s e  
o f  t h a t  d e a d  c o n d i t i o n .  S o m e t i m e s  y o u  c a n ’t  t e l l  w h e t h e r  y o u r  e q u i p 
m e n t  i s  g o i n g  t o  f a i l  o r  n o t .  M r .  C r a w f o r d  m a d e  a  v e r y  i m p o r t a n t  
p o i n t  w h e n  h e  s a i d  t h a t  i n  m e c h a n i c a l  e q u i p m e n t  v e r y  o f t e n  y o u  g e t  
s o m e  t y p e  o f  w a r n i n g ,  w h e r e a s  i n  t h e  e l e c t r i c a l  e q u i p m e n t  f i e l d  y o u  
d o n ’t .  I t  e i t h e r  r u n s  o r  i t  d o e s n ’t  r u n ,  a n d  s o m e t i m e s  i t  f a i l s  t o  r u n  a t  
t h e  m o s t  i n o p p o r t u n e  m o m e n t s .  P e r h a p s  I  h a v e  a  v e r y  h o m e l y  e x a m p l e  
o f  j u s t  t h a t  p o i n t .
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A b o u t  f i f t e e n  y e a r s  a g o  w e  h a d  o c c a s i o n  t o  r e w i r e  t h e  l i n e s  l e a d i n g  
u p  t o  a  f iv e  h o r s e p o w e r  s l u d g e  p u m p  a t  t h e  S c h e n e c t a d y  t r e a t m e n t  p l a n t  
a n d  t h e  e l e c t r i c a l  i n s p e c t o r  c a m e  d o w n  a n d  l o o k e d  t h e  j o b  o v e r  b e f o r e  
h e  a p p r o v e d  i t  a n d  w e  h a p p e n e d  t o  s h o w  h i m  t h e  f iv e  h o r s e p o w e r  m o t o r  
t h a t  w a s  d o i n g  t h e  j o b .  T h e  m o t o r  l o o k e d  p r e t t y  b a d ,  I  a m  w i l l i n g  t o  
a d m i t .  I t  w a s  l o c a t e d  i n  a  v e r y  b a d  s p o t ,  s u b j e c t  t o  t h e  d u s t  a n d  m o i s 
t u r e  c o n d i t i o n s  t h a t  M r .  C r a w f o r d  d e s c r i b e d .  T h e  m o t o r  l o o k e d  a s  
t h o u g h  i t  w e r e  o n  i t s  l a s t  l e g s  a n d  h e  v e r y  f r a n k l y  s a i d  so .  T h a t  w a s  
f i f t e e n  y e a r s  a g o  a n d  t h a t  m o t o r  i s  s t i l l  i n  o p e r a t i o n ,  p e r h a p s  b e c a u s e  
w e  h a v e  g i v e n  t h a t  m o t o r  s c r u p u l o u s  c a r e  a n d  h a v e  d o n e  a b o u t  e v e r y 
t h i n g  t o  i t  t h a t  t h e  p a p e r  b y  M r .  C r a w f o r d  r e c o m m e n d s .

O n  t h e  o t h e r  h a n d ,  w e  h a v e  a  r e f u s e  i n c i n e r a t o r  i n  t o w n — w h i c h  y o u  
m i g h t  h a v e  g u e s s e d  f r o m  m y  q u e s t i o n s  t o  t h e  p r i o r i t i e s  e x p e r t  t h i s  
m o r n i n g — w h e r e  w e  h a v e  e x p e r i e n c e d  a  m o t o r  b u r n - o u t .  T h a t  m o t o r  
lo o k e d  p e r f e c t l y  a l l  r i g h t  b e f o r e  i t  d i d  b u r n  o u t .  I n  f a c t ,  j u s t  t h e  a f t e r 
n o o n  b e f o r e  i t  f a i l e d  w e  h a d  a n  e l e c t r i c a l  m a n  c o m e  d o w n  a n d  c h e c k  
s o m e  o f  t h e  c o n t r o l  e q u i p m e n t  o p e r a t i n g  t h a t  m o t o r  a n d ,  s t r a n g e  a s  i t  
m a y  s e e m ,  t h a t  m o t o r  f a i l e d  t h e  f o l l o w i n g  m o r n i n g  b e c a u s e  w e  f a i l e d  
to  d o  s o m e  o f  t h e  t h i n g s  t h a t  w e r e  m e n t i o n e d  i n  M r .  C r a w f o r d ’s  p a p e r .

I  m e n t i o n  t h a t  a s  a  v e r y  i n t e r e s t i n g  e x a m p l e  o f  t h e  t r u t h  o f  t h e  s t a t e 
m e n t  t h a t  y o u  d o n ’t  g e t  t o o  m u c h  w a r n i n g  o f  f a i l u r e s .  S o m e t i m e s  t h e  
o u t w o r n  a p p e a r a n c e s  m e a n  v e r y  l i t t l e ,  a s  i n  t h e  c a s e  o f  t h e  m o t o r  t h a t  
i s  s t i l l  r u n n i n g  a f t e r  f i f t e e n  y e a r s  o f  c o n d e m n a t i o n  a n d  a s  i l l u s t r a t e d  
b y  t h e  m o t o r  t h a t  f a i l e d  w i t h i n  a  f e w  h o u r s  o f  s e r v i c e  a f t e r  a n  e l e c t r i c a l  
m a n  h a d  c a r e f u l l y  c h e c k e d  i t .  H e  f a i l e d  t o  c h e c k  t h e  b r u s h  h o l d e r s .  
T h e  h o l d e r s  h a d  b a d l y  g u m m e d  f r o m  t h e  p r e s e n c e  o f  o i l  a n d  f ly  a s h  
f r o m  t h e  i n c i n e r a t o r  p i t  a n d  o n c e  t h e  b r u s h e s  g o t  o u t  a n d  f a i l e d  t o  d r o p  
d o w n ,  t h e  m o t o r  s i n g l e  p h a s e d  l o n g  e n o u g h  t o  b u r n  o u t  t h e  e n d  c l i p s  o n  
th e  m o t o r ,  a n d  i t  w e n t  c o m p l e t e l y  t o  p i e c e s .

M a y  I  s a y  t h a t  t h e  e x p e r i e n c e  w e  h a d  f o r  t w o  d a y s  a t  t h e  i n c i n e r a t o r  
is  a  p r e t t y  g o o d  i n d i c a t i o n  t h a t  y o u  d o n ’t  g e t  e q u i p m e n t  o v e r  t h e  c o u n t e r  
t o d a y .  W e  h a d  s e r i o u s  d i f f i c u l t y  i n  g e t t i n g  t h a t  m o t o r  o n t o  t h e  p r o d u c 
t i o n  l i n e  i n  a  f a c t o r y  t h a t  w a s  o p e r a t i n g  e x c l u s i v e l y  o n  a r m y  a n d  n a v y  
s c h e d u l e s  w i t h  p r i o r i t i e s  u p  i n t o  t h e  a l m o s t  i n f i n i t e s i m a l  f i g u r e s .  W e  
w a l k e d  i n  w i t h  a n  A - l - J  a t  t h e  m o m e n t  a n d  t h e y  s m i l e d  v e r y  g r a c i o u s l y  
a n d  s a i d ,  “ W e l l  p e r h a p s  w e  c a n  f ix  y o u  u p  a f t e r  t h e  w a r  b u t  n o t  r i g h t  
n o w . ’ ’ Y o u  j u s t  c a n ’t  g e t  e q u i p m e n t  o v e r  t h e  c o u n t e r ,  w h i c h  b r i n g s  
m e  b y  r o u n d  r o b i n  b a c k  t o  t h e  o r i g i n a l  s t a t e m e n t  I  m a d e  t h a t  n o w  
o f  a l l  t i m e s  i s  t h e  t i m e  t o  t a k e  c a r e  a n d  m a i n t a i n  e q u i p m e n t  v e r y  
s c r u p u l o u s l y .

W e  h a v e  h a d  d i f f i c u l t i e s  w i t h  f l o a t  s w i t c h e s  b u t  w h o  h a s n ’t ?  T h e y  
a r e  s u b j e c t  t o  a  n u m b e r  o f  i l l s .  T h o s e  i l l s  c a n  b e  m i n i m i z e d  b y  p r o p e r  
c a r e ,  b y  p r o p e r  d i l i g e n c e ,  b u t  t h e y  a r e  s u b j e c t  t o  a  g r e a t  d e a l  o f  m e 
c h a n i c a l  w e a r ,  a  g r e a t  d e a l  o f  b i n d i n g  a n d  g r a b b i n g  a n d  l o c k i n g  b e c a u s e  
o f  t h e  m a t e r i a l s  t h a t  a r e  b e i n g  p u m p e d .  T h e  p r e s e n c e  o f  d e b r i s  i n  t h e  
s e w a g e  m a k e s  t h e  o p e r a t i o n  o f  a  m e c h a n i z e d  f l o a t  s w i t c h  s o m e w h a t  d i f 
f icu l t ,  t o  b e  s u r e .
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I  h o p e  I  a m  n o t  d i v u l g i n g  a n y  i n t e r n a l  s e c r e t s  w h e n  I  t e l l  y o u  t h a t  
w i t h i n  t h e  p a s t  s i x  m o n t h s  o r  s o  w e  h a v e  b e e n  w o r k i n g  w i t h  M r .  C r a i v -  
f o r d  o n  t h e  d e v e l o p m e n t  o f  a  l e v e l  c o n t r o l l e r  o p e r a t e d  b y  t h i s  m a g i c a l  
f o r c e  w e  c a l l  e l e c t r i c i t y ,  w h i c h  g i v e s  p r o m i s e  o f  b e i n g  t h e  a n s w e r  t o  t h e  
o p e r a t o r ’s  p r a y e r .  I  h o p e  i t  i s  g o i n g  t o  w o r k  o u t  t h a t  w a y .

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

M r .  H a r o l d  R .  F a n n i n g  ( E c l i p s e  M a c h i n e  D i v i s i o n ,  B e n d i x  A v i a 
t i o n ,  E l m i r a ,  N .  Y . ) : I  w o u l d  l i k e  t o  a s k  M r .  C r a w f o r d  i f  h e  h a s  a n y  
s u g g e s t i o n s  o n  h o w  t o  k e e p  f l o a t  s w i t c h  e l e c t r o d e s  f r o m  g r o u n d i n g .

M r .  C r a w f o r d :  W e l l ,  I  h a v e  s e e n  v e r y  f e w  o f  t h o s e .  F r o m  t h o s e  
t h a t  I  h a v e  s e e n  I  a m  s u r p r i s e d  t h a t  t h e y  d o n ’t  g r o u n d  m o r e  o f t e n  t h a n  
t h e y  d o .  I n  o t h e r  w o r d s ,  I  w a s  i n  o u r  f i r e  s t a t i o n  i n  S c h e n e c t a d y  n o t  
s o  l o n g  a g o  w h e n  t h e y  h a d  a  p r o g r a m  o f  f i r e  p r e v e n t i o n  a n d  t h e y  h a d  a  
t r o p h y  c a s e  f u l l  o f  c u p s  a n d  s o  f o r t h .  T h e y  w a n t e d  a  l i g h t  i n  t h e r e  so  
t h e y  t o o k  s o m e  o f  t h i s  c h e a p  f i x t u r e  w i r e ,  h a d  s o m e  w i r e  a r o u n d  t h e  w a l l  
a n d  t h r o u g h  a  h o l e  i n  t h e  c a s e  w h i c h  t h e y  m a d e  w i t h  a  p e n k n i f e ,  a n d  
t h a t  i s  t h e  w a y  t h e y  w i r e d  u p  t h e  t r o p h y  c a s e .

T h e  t r o u b l e  w i t h  y o u r  e l e c t r o d e s  I  t h i n k  i s  t h e  w a y  t h e y  a r e  w i r e d  
u p .  T h e  o n e s  I  s a w  j u s t  r e c e n t l y  h a d  t h e  s m a l l e s t ,  c h e a p e s t  k i n d  o f  
w i r e  y o u  c o u l d  i m a g i n e  a n d  I  w a s  s u r p r i s e d  t h a t  t h e y  h a d n ’t  g r o u n d e d  
b e f o r e .  T h e y  h a d  o n l y  b e e n  i n  o p e r a t i o n  a  y e a r  o r  so .

M r .  F a n n i n g  : A s  a  m a t t e r  o f  f a c t ,  t h i s  p l a n t  h a d  o n l y  o p e r a t e d  a b o u t  
a  m o n t h  b e f o r e  w e  h a d  t r o u b l e  w i t h  t h e  e l e c t r o d e  g r o u n d i n g .  D o  y o u  
r e c o m m e n d  f l o a t s  i n s t e a d  o f  e l e c t r o d e s ?

Mr. C r a a v fo r d :  N o t  n e c e s s a r i l y .  I  w o u l d  c o v e r  m y  f l o a t  t u b e .  I  
w o u l d  h a v e  a n  e n t i r e l y  d i f f e r e n t  c o v e r  w i t h  s o m e  p o r c e l a i n  i n s u l a t o r s  
i n  t h e  t o p  o f  t h e  c o v e r ,  w i t h  t h e  w i r e  c o m i n g  d o w n  t h e  w a l l  i n  c o n d u i t  
a n d  a  h e a v y  w i r e  w i t h  r u b b e r  o v e r  i t  c o m i n g  d o w n  a n d  l o o p i n g  o v e r  so  
t h e r e  w o u l d n ’t  b e  a n y  q u e s t i o n  a b o u t  t h e  w i r e s  g e t t i n g  g r o u n d e d .  B e  
s u r e  t h e  e n d  o f  t h e  c o n d u i t  i s  p l u g g e d  w i t h  t a r  o r  s i m i l a r  m a t e r i a l  t o  
k e e p  w a t e r  v a p o r  f r o m  c o n d e n s i n g  i n  t h e  p i p e .

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

M r .  C r a w f o r d  : A l l  y o u  n e e d  i s  a  g o o d  w i r i n g  j o b .
Mr. E n l o e  ( A t l a n t a ) : I  w o u l d  l i k e  t o  a s k  M r .  C r a w f o r d  a  q u e s t i o n .  

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

Mr. C r a w f o r d  : T h a t  c a n  b e  d o n e  i n  e m e r g e n c y  m a n y  t i m e s .  M a n y  
t i m e s  t h e  c o i l  h a s  b e e n  s h o r t e d  o u t .

Mr. E nloe: H ow do you do that?
M r .  C r a w f o r d :  Y o u  h a v e  t o  b e  s u r e  t h e  w i r e  i n  t h i s  c o i l  i s  s e p a r a t e d  

f r o m  t h e  r e s t  o f  t h e  c o i l s  a n d  a l s o  f r o m  t h e  g r o u n d ;  b y  p l a y i n g  a r o u n d
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w i t h  a  d r o p  l i g h t  y o u  c a n  p i c k  u p  t h e  l o o s e  e n d s ,  c u t  t h e  c o i l  o u t  a n d  
t h e n  r u n  a  l o o p  a r o u n d  f r o m  t h e  l o o s e  e n d s ,  i n s u l a t e  i t  p r o p e r l y  a n d  
y o u  c a n  r u n  t h a t  w a y .  B u t ,  o f  c o u r s e ,  y o u  s h o u l d  g e t  i t  r e w o u n d  j u s t  
a s  q u i c k l y  a s  y o u  c a n .

M e . E n lo e  : H e  s t a t e d  i n  r e w i n d i n g  y o u  w o u l d  p r o b a b l y  d a m a g e  t h e  
o t h e r  c o i l s  m o r e  a n d  d o  m o r e  h a r m  t h a n  y o u  w o u l d  g o o d  i n  r e p l a c i n g  o n e  
co il ,  a n d  s t a t e d  h e  h a d  m o t o r s  i n  o p e r a t i o n  t w o  o r  t h r e e  y e a r s  t h a t  h a d  
o n e  c o i l  a n d  s o m e t i m e s  a s  m a n y  a s  t w o  o r  t h r e e  o f  t h e  c o i l s  s u p p o r t e d  
a n d  l o o p e d  a r o u n d .

M e . C b a w fo b d :  W e l l ,  o f  c o u r s e ,  I  f a i l e d  t o  c a l l  a t t e n t i o n  t o  t h e  f a c t  
t h a t  t h e  t y p e  o f  w i n d i n g  h a s  a  l o t  t o  d o  w i t h  i t .  I f  y o u  h a v e  a  r a n d o m  
w o u n d  m o t o r ,  y o u  r e a l l y  c a n ’t  t a k e  o u t  t h e  c o i l ,  a n d  i f  y o u  h a v e  a  f o r m e r  
w o u n d  co i l ,  w h e r e  t h e y  a r e  b a k e d  a n d  s i m p l y  p l a c e d  i n  t h e  s l o t s  a n d  t h e  
e n d s  c o l l e c t e d ,  y o u  c a n  d o  t h a t .  O n  a  r a n d o m  w o u n d  c o i l  y o u  m i g h t  g e t  
in t o  a  l o t  o f  t r o u b l e  t r y i n g  t o  t a k e  o u t  s o m e  o f  t h e  w i r e s ,  b e c a u s e  t h e y  
g o  b a c k  u n d e r n e a t h  a n d  t w i s t  a r o u n d  a n d  c o m e  o u t  o n  t h e  t o p .  T h a t  
i s  t h e  r e a s o n  t h e y  c a l l  t h e m  r a n d o m  w o u n d .  Y o u  w i l l  p r o b a b l y  r u n  i n t o  
a  l o t  o f  d i f f i c u l ty  w i t h  a  r a n d o m  w i n d .  M o s t  o f  t h e  m o t o r s  o f  l a r g e r  
s iz e  a r e  f o r m e r  w o u n d .

S E W A G E  P L A N T  M A I N T E N A N C E  I N  W A R  T I M E :  
M A I N T E N A N C E  O F  G R O U N D S

By A. B. C a m e e o n

Supt., Sewage Treatment Plant, Jaclcson, Mich.

T h e  s e w a g e  t r e a t m e n t  p l a n t  o f  J a c k s o n ,  M i c h i g a n  i s  l o c a t e d  a b o u t  
o n e  m i le  n o r t h  o f  t h e  c i t y  l i m i t s  i m m e d i a t e l y  a d j a c e n t  t o  U . S .  1 2 7  w h i c h  
i s  o n e  o f  t h e  m a i n  t r a v e l e d  r o a d s  o f  t h e  s t a t e .  T h e  s i t e  c o v e r s  a p p r o x i 
m a t e l y  55 a c r e s  a n d  i s  b i s e c t e d  b y  t h e  G r a n d  R i v e r  w h o s e  h e a d  w a t e r s  
a r e  j u s t  s o u t h  o f  t h e  c i t y .  T h e  r i v e r  a t  t h e  p l a n t  i s  v e r y  s h a l l o w  a n d  
a b o u t  3 0 . f e e t  w i d e  w i t h  a  m e a n  d i s c h a r g e  o f  7 9  s e c o n d  f e e t  d u r i n g  1 9 4 1 .

T h e  p l a n t  i s  o f  t h e  a c t i v a t e d  s l u d g e  t y p e  u s i n g  c o m p r e s s e d  a i r  f r o m  
m o t o r  d r i v e n  I n g e r s o l  R a n d  r o t a r y  t y p e  c o m p r e s s o r s .  C o n s t r u c t i o n  
w a s  s t a r t e d  i n  1 9 3 4  a n d  f i n i s h e d  l a t e  i n  1 9 3 6 .  F u n d s  w e r e  d e r i v e d  f r o m  
r e v e n u e  b o n d s  a n d  c o n s t r u c t i o n  w a s  u n d e r  P . W . A .  T h e  d e s i g n  w a s  
h a n d l e d  b y  F a r g o  E n g i n e e r i n g  C o m p a n y  o f  J a c k s o n  w i t h  G a s c o i g n e  
a n d  A s s o c i a t e s  o f  C l e v e l a n d  a s  c o n s u l t a n t s .  I n  p a s s i n g  w e  c a n  s a y  
t h a t  d e s i g n  a n d  c o n s t r u c t i o n  b o t h  w e r e  o f  e x c e p t i o n a l l y  h i g h  q u a l i t y .

T h e  g r o u n d s  m a y  b e  d i v i d e d  i n t o  t w o  p a r t s ,  t h o s e  i m m e d i a t e l y  a d 
j a c e n t  t h e  s t r u c t u r e s  w h i c h  w e r e  r o u g h  g r a d e d  w i t h  m a t e r i a l s  f r o m  
e x c a v a t i o n  w i t h o u t  t h e  u s e  o f  a n y  t o p  s o i l ,  t h i s  a r e a  b e i n g  a p p r o x i 
m a t e l y  20  a c r e s .  T h e  b a l a n c e  o f  t h e  g r o u n d s  w e r e  l e f t  i n  t h e i r  n a t u r a l  
s t a t e  a n d  e m b r a c e d  a  m a r s h  o f  a b o u t  2 0  a c r e s  i n  t h e  m i d d l e  o f  w h i c h  
w a s  a  s p o i l  p i l e  c o n t a i n i n g  a b o u t  3 0 ,0 0 0  c u b i c  y a r d s  o f  r o c k  a n d  s h a l e  
I r o m  e x c a v a t i o n .  T h e  e n t i r e  a r e a  w a s  f e n c e d  i n  w i t h  s t a n d a r d  i n d u s 
t r i a l  f e n c i n g  w i t h  t w o  e n t r a n c e s  a t  o p p o s i t e  c o r n e r s  o f  t h e  p l a n t .
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W .P .A . P ro jec ts .— T h e  p l a n t  w a s  p l a c e d  i n t o  o p e r a t i o n  D e c e m b e r ,  
1 9 3 6 ,  a n d  i n  t h e  s p r i n g  o f  1 9 3 7  a  s t a r t  w a s  m a d e  i n  l a n d s c a p i n g  t h e  
g r o u n d s  b y  m e a n s  o f  W . P . A .  p r o j e c t s .  T h e  w r i t e r  h a s  b e e n  o f  t h e  
o p i n i o n  f o r  a  n u m b e r  o f  y e a r s  t h a t  a t t r a c t i v e  g r o u n d s  a n d  a  c l e a n ,  w e l l  
m a i n t a i n e d  a n d  o r d e r l y  p l a n t  a r e  t r e m e n d o u s  a s s e t s  i n  s e l l i n g  s e w a g e  
t r e a t m e n t  t o  t h e  g e n e r a l  p u b l i c  a n d  c i t y  o f f i c ia l s .  W e  b e l i e v e  t h e  
a v e r a g e  l a y m a n  j u d g e s  t h e  e f f i c i e n c y  o f  a  t r e a t m e n t  p r o c e s s  m u c h  m o r e  
b y  t h e  a p p e a r a n c e s  o f  t h e  p l a n t  a n d  g r o u n d s  t h a n  h e  d o e s  b y  t h e  a p 
p e a r a n c e  o f  t h e  p l a n t  e f f l u e n t  a n d  a  m a s s  o f  s t a t i s t i c s  w h i c h ,  t o  t h e  l a y 
m a n ,  a r e  g e n e r a l l y  j u s t  s o  m a n y  f i g u r e s  a n d  p e r c e n t a g e s .  R e g a r d l e s s  
o f  h o w  g l o w i n g l y  w e  o p e r a t o r s  m a y  t a l k  o f  h o w  w e l l  t h e  p l a n t  i s  w o r k 
i n g ,  t h e  w r i t e r  i s  c o n v i n c e d  t h a t  n o  a m o u n t  o f  t a l k i n g  o r  f i g u r e s  w i l l  
o f f s e t  t h e  p o o r  i m p r e s s i o n  t h a t  v i s i t o r s  r e c e i v e  f r o m  b a r r e n  a n d  d e s o 
l a t e  g r o u n d s  o r  p o o r  a n d  s l i p - s h o d  h o u s e k e e p i n g .  W e  a r e  f u r t h e r  
c o n v i n c e d  t h a t  d u e  t o  t h e  n a t u r e  o f  t h e  m a t e r i a l s  d e a l t  w i t h ,  m o r e  c a r e  
a l o n g  t h e s e  l i n e s  s h o u l d  b e  e x e r c i s e d  t h a n  a t  w a t e r  p l a n t s  a n d  o t h e r  
p u b l i c  u t i l i t i e s  a b o u t  t h e  c o u n t r y .  A n o t h e r  v e r y  w o r t h w h i l e  r e s u l t  o f  
t h e  a b o v e  o u t l o o k  i s  r e f l e c t e d  i n  t h e  e x c e e d i n g l y  h i g h  m o r a l e  o b t a i n e d  
w i t h  a l l  e m p l o y e e s  a t  t h e  p l a n t .  W i t h o u t  a n y  e x c e p t i o n ,  w e  b e l i e v e  
e v e r y  e m p l o y e e  a t  t h e  J a c k s o n  p l a n t  i s  p r o u d  o f  t h e  p l a n t  a n d  t h e  f a c t  
t h a t  h e  i s  w o r k i n g  t h e r e ; t h i s  i n  t u r n  m e a n s  t h a t  e a c h  m a n  i s  a  b o o s t e r  
f o r  t h e  j o b  a n d  h i s  i n d i v i d u a l  o u t p u t  i s  h i g h e r  i n  t e r m s  o f  w o r k ,  i n i t i a 
t i v e  a n d  i n t e r e s t  i n  t h e  j o b .

W i t h  t h e  a b o v e  o p i n i o n s  a n d  i d e a l s  i n  m i n d ,  p l a n s  w e r e  p r e p a r e d  f o r  
a n  e x t e n s i v e  l a n d s c a p i n g  p r o j e c t  w h i c h  w o u l d  c o v e r  a n  i n d e f i n i t e  p e 
r i o d  o f  t i m e  b u t  a l w a y s  h a v i n g  i n  m i n d  t h e  f i n a l  r e s u l t s  d e s i r e d .  T h e  
f i r s t  s t e p  w a s  t o  e m p l o y  a  c o m p e t e n t  l a n d s c a p e  a r c h i t e c t  w h o  p r e p a r e d  
d r a w i n g s  c o v e r i n g  t h e  e n t i r e  s i t e .  T h e  s c a l e  u s e d  i n  t h e  d r a w i n g  w a s  
l " - 2 0 ' .  I n  g e n e r a l  t h e  a r c h i t e c t  r e c e i v e d  i n s t r u c t i o n s  t o  u s e  h a r d y  
t r e e s  a n d  s h r u b s ,  p r e f e r a b l y  n a t i v e s  o f  M i c h i g a n ; b y  s u i t a b l e  a r r a n g e 
m e n t ,  a  r o t a t i o n  o f  b l o o m  a n d  b e r r i e s  c o u l d  b e  o b t a i n e d .  I t  w a s  s t r e s s e d  
t h a t  t y p e s  s h o u l d  b e  u s e d  t h a t  r e q u i r e d  t h e  m i n i m u m  o f  u p k e e p  a n d  
m a i n t e n a n c e .  O r i g i n a l l y  n o  f l o w e r  b e d s  w e r e  i n c l u d e d  i n  t h e  p l a n s .  
A l l  b e r m s  a n d  d i g e s t e r  s l o p e s  w e r e  p l a n t e d  w i t h  l o w  g r o w i n g  s h r u b s  
i n s t e a d  o f  l a w n  s e e d .  A f t e r  p l a n s  w e r e  c o m p l e t e d  a n d  a p p r o v e d  b y  
t h e  C i t y  C o m m i s s i o n ,  a  W . P . A .  p r o j e c t  w a s  s p o n s o r e d  c o v e r i n g  t h e  
g r o u n d s  i m m e d i a t e l y  a d j a c e n t  t h e  p l a n t  s t r u c t u r e s .  L a t e r  a n o t h e r  
p r o j e c t  w a s  s p o n s o r e d  c o v e r i n g  t h e  a r e a  i m m e d i a t e l y  a l o n g  t h e  h i g h 
w a y ,  a n d  t h e  c o n s t r u c t i o n  o f  3 0 ,0 0 0  s q u a r e  f e e t  o f  a d d i t i o n a l  o p e n  
s l u d g e  b e d s .  I n  t h i s  p r o j e c t  t h e  s p o i l  p i l e  w a s  r e m o v e d ,  t h e  r o c k  b e i n g  
u t i l i z e d  f o r  r u n w a y  c o n s t r u c t i o n  at. t h e  l o c a l  a i r p o r t ,  t h e  e n t i r e  a r e a  
w a s  u n d e r d r a i n e d  w i t h  f i e ld  t i l e .  T h e  p l o t  w a s  g r a d e d  i n t o  g e n t l e  r o l l 
i n g  l a n d s  a n d  t w o  l a g o o n s  w e r e  d u g ,  t h e  e a r t h  f r o m  t h i s  e x c a v a t i o n  
b e i n g  u s e d  f o r  f i l l  w h e r e  r e q u i r e d  a n d  t h e  r i p r a p p i n g  o f  t h e  G r a n d  R i v e r  
w i t h i n  t h e  p l a n t  a r e a .  S t o n e  f o r  r i p r a p p i n g  w a s  o b t a i n e d  f r o m  s i d e 
w a l k  r e p l a c e m e n t  a n d  p a v e m e n t  t h a t  w a s  b e i n g  r e p l a c e d ,  a n d  o t h e r  
s m a l l  i t e m s  o f  g e n e r a l  l a n d s c a p i n g .  L a t e r  a  t h i r d  p r o j e c t  w a s  s p o n 
s o r e d  w h i c h  c o v e r e d  t h e  c o n s t r u c t i o n  o f  t w o  a d d i t i o n a l  d i g e s t e r s ,  t h e
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c o n s t r u c t i o n  o f  a  s l u d g e  l a g o o n ,  t h e  c o n s t r u c t i o n  o f  a  s o f t b a l l  d i a m o n d ,  
a n  e x t e n s i v e  r o c k  g a r d e n  a n d  o t h e r  s m a l l  i t e m s  o f  l a n d s c a p i n g  a b o u t  
t h e  p l a n t .  S t i l l  a  f o u r t h  p r o j e c t  h a s  b e e n  s p o n s o r e d  c o v e r i n g  t h e  
l a n d s c a p i n g  o f  t h e  g r o u n d s  a b o u t  t h e  n e w  d i g e s t e r  a n d  t h e  r e f o r e s t a 
t i o n  o f  a b o u t  1 0  a c r e s  i n  o n e  c o r n e r  o f  t h e  g r o u n d s .  T h i s  l a s t  p r o j e c t  
w i l l  h a v e  t o  b e  h e l d  i n  a b e y a n c e  f o r  t h e  d u r a t i o n .

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

1. A  s o f t b a l l  d i a m o n d  t h a t  i s  i n  c o n s t a n t  d e m a n d .
2. T w o  l a g o o n s  t h a t  a r e  f l o o d - l i g h t e d  a n d  u s e d  d u r i n g  t h e  s u m m e r  

to  s u p p o r t  a  f lo c k  o f  a b o u t  5 0  m a l l a r d  d u c k s .  D u r i n g  t h e  w i n t e r  t h e s e  
l a g o o n s  a r e  u s e d  f o r  s k a t i n g .

3. A  r o c k  g a r d e n  i n  w h i c h  i s  p l a n t e d  y e a r l y  a b o u t  1 5 0 0  p l a n t s ,  s n a p 
d r a g o n s ,  z i n n i a s ,  p h l o x ,  s a l v i a ,  e t c .  M a n y  b o u q u e t s  o f  f l o w e r s  a r e  
d o n a t e d  t o  t h e  v a r i o u s  h o s p i t a l s  a b o u t  t h e  c i t y  f r o m  t h i s  b e d .

4. T w o  m i l e s  o f  r o a d s  b o t h  p a v e d  a n d  g r a v e l e d  h a v e  b e e n  c o n 
s t r u c t e d  a n d  a b o u t  V% m i l e  o f  w a l k s  h a s  b e e n  b u i l t .

5. T h e  e n t i r e  a r e a  i s  u n d e r l a i d  w i t h  a  s p r i n k l i n g  s y s t e m  t h a t  h a s  
a n  o u t p u t  o f  1 m i l l i o n  g a l l o n s  p e r  d a y  a n d  r e a c h e s  e v e r y  p a r t  o f  t h e  
p l a n t .  T h i s  i s  e q u i v a l e n t  t o  1 "  r a i n f a l l  i n  8 h o u r s .  S e t t l e d  f i n a l  e f 
f l u e n t  i s  u s e d  a s  t h e  s o u r c e  o f  w a t e r  s u p p l y  s o  w e  r e a l l y  f e r t i l i z e  a s  
w e l l  a s  s p r i n k l e  a s  o u r  e f f l u e n t  g e n e r a l l y  r u n s  a b o u t  8 .0  p . p . m .  n i t r a t e  
n i t r o g e n .  T h i s  s y s t e m  i s  a l s o  u s e d  d u r i n g  t h e  f a l l  f o r  s p r a y i n g  w a s t e  
a c t i v a t e d  s l u d g e  a b o u t  t h e  g r o u n d s  a s  r e q u i r e d .

6. N o  t o p  s o i l  w a s  u s e d ,  w e  m a d e  o u r  o w n  f r o m  t h e  s a n d  a n d  c l a y  
a b o u t  t h e  p l a n t  p r o p e r l y  m i x e d  w i t h  d i g e s t e d  s l u d g e .  W e  e s t i m a t e  
t h a t  w e  h a v e  u s e d  a p p r o x i m a t e l y  6 ,0 0 0  t o n s  o f  s l u d g e  i n  m a k i n g  t h i s  
t o p  so i l .

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

8. A p p r o x i m a t e l y  1 0 ,0 0 0  s h r u b s  a n d  1 ,5 0 0  t r e e s  h a v e  b e e n  p l a n t e d  
in  t h e  a r e a  a n d  t h e r e  a r e  o v e r  1 5 0  v a r i e t i e s .

9. S i x  m e n  a r e  e m p l o y e d  f o r  a  p e r i o d  o f  t h e  s i x  s u m m e r  m o n t h s  
w h o  w o r k  e x c l u s i v e l y  i n  t h e  g r o u n d s  a n d  w e  f e e l  t h a t  t h i s  i n v e s t m e n t  
in  l a b o r  o f  a b o u t  $ 4 ,0 0 0  p a y s  u s  a  v e r y  b i g  d i v i d e n d  i n  g o o d  w i l l ,  i n 
c r e a s e d  e f f ic ie n c y ,  e t c .  M a n y  t i m e s  w e  h e a r  t h e  r e m a r k  t h a t  t h e  
g r o u n d s  a r e  t h e  m o s t  b e a u t i f u l  i n  t h e  c i t y  a n d  s e v e r a l  t i m e s  e d i t o r i a l s  
h a v e  b e e n  p r i n t e d  s u g g e s t i n g  s o m e  o t h e r  n a m e  t h a n  t h a t  o f  s e w a g e  
t r e a t m e n t  p l a n t .

T o t a l  c o s t s  o f  t h e  t h r e e  W . P . A .  p r o j e c t s  c o m p l e t e d  t o  d a t e  h a v e  b e e n  
$330 ,000 ,  a n d  o f  t h i s  $ 1 0 0 ,0 0 0  w a s  f o r  p l a n t  a d d i t i o n s ,  t h u s  l e a v i n g  a  
n e t  W . P . A .  c o s t  o f  $ 2 3 0 ,0 0 0  f o r  g r o u n d s  p r o p e r .  T h e  f o u r t h  p r o j e c t  
w h ic h  w i l l  c o m p l e t e  t h e  e n t i r e  p r o g r a m  i s  s m a l l ,  o n l y  t o t a l i n g  a b o u t  
$20,000.

T h e  w r i t e r  h a s  m a n y  t i m e s  l i s t e n e d  a n d  t a k e n  p a r t  i n  d i s c u s s i o n s  
w h e r e i n  t h e  a d v a n t a g e s  a n d  d i s a d v a n t a g e s  o f  h a v i n g  t h e  s e w a g e  p l a n t  
g r o u n d s  u s e d  a s  a  r e c r e a t i o n a l  c e n t e r  w e r e  d i s c u s s e d .  E x p e r i e n c e s  to
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d a t e  i n d i c a t e  t h a t  t h e  a d v a n t a g e s  f a r  o n t w e i g h t  t h e  d i s a d v a n t a g e s  a t  
J a c k s o n .  A s  n o t e d  e l s e w h e r e  i n  t h i s  p a p e r ,  t h e  g e n e r a l  p u b l i c  o f  J a c k 
s o n  a r e  v e r y  w e l l  s a t i s f i e d  w i t h  t h e  p l a n t  a n d  t h i s  i s  r e f l e c t e d  i n  t h e  
f a c t  t h a t  v e r y  f e w  c o m p l a i n t s  a r e  m a d e  w h e n  t h e  c u r r e n t  b i l l s  f o r  
s e r v i c e  a r e  p a i d .  S e v e r a l  o f  t h e  e l e c t i v e  c i t y  o f f i c ia l s  h a v e  m e n t i o n e d  
t o  u s  t h a t  t h e y  n e v e r  h e a r  o f  a n y  c o m p l a i n t s  a b o u t  e i t h e r  t h e  p l a n t  o r  
m o n i e s  s p e n t  a t  t h e  p l a n t ; l i k e w i s e ,  t h e  C i t y  C o m m i s s i o n  h a v e  a l w a y s  
b e e n  v e r y  w i l l i n g  t o  g o  a h e a d  w i t h  a n y  d e s i r e d  i m p r o v e m e n t s  r e q u i r e d  
o r  s u g g e s t e d  a n d  d u r i n g  t h e  p a s t  f i v e  y e a r s  n o t  o n e  r e q u e s t  h a s  f a i l e d  
t o  b e  O . K .  ’d  b y  t h e  C i t y  C o m m i s s i o n .  T h i s ,  I  b e l i e v e ,  i s  s o m e w h a t  o f  
a  r e c o r d  i n  t h e  a n n a l s  o f  s e w a g e  t r e a t m e n t  p l a n t  o p e r a t i o n .

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

R e g a r d i n g  a b u s e s ,  w e  h a v e  p e r h a p s  b e e n  f o r t u n a t e  i n  t h a t  m o s t  o f  
o u r  v i s i t o r s  h a v e  b e e n  v e r y  w e l l  b e h a v e d .  S o m e  t r o u b l e  h a s  b e e n  e x 
p e r i e n c e d  w i t h  c h i l d r e n  r u n n i n g  a b o u t  t h e  e d g e s  o f  t h e  v a r i o u s  t a n k s  
a n d  c o m i n g  i n t o  t h e  p l a n t  b u i l d i n g s  b u t  t h e s e  h a v e  b e e n  m i n o r  a n d  
h a v e n ’t  b e e n  o f  e n o u g h  c o n s e q u e n c e  t o  w a r r a n t  t h e  l o c k i n g  o f  o u t l y i n g  
b u i l d i n g s .  A n o t h e r  n u i s a n c e  h a s  b e e n  s p e e d i n g  a b o u t  t h e  p l a n t  d r i v e 
w a y s  a t  n i g h t  w h i c h  e n d a n g e r e d  t h e  o p e r a t o r s  a s  t h e y  m a d e  t h e i r  
r o u n d s .  V e r y  l i t t l e  t r o u b l e  h a s  b e e n  e n c o u n t e r e d  i n  t h e  s c a t t e r i n g  o f  
t r a s h  o r  r u b b i s h  r e s u l t i n g  f r o m  p i c n i c s  s o  a l l  i n  a l l  w e  h a v e  v e r y  l i t t l e  
i n d e e d  t o  c o m p l a i n  a b o u t .  T h e  o n l y  t r o u b l e  w e  h a v e  t r i e d  t o  c o r r e c t  
w a s  t h e  s p e e d i n g  i n  t h e  p l a n t  g r o u n d s  a n d  t h i s  w a s  e f f e c t i v e l y  r e m e d i e d  
b y  t h e  i n s t a l l a t i o n  o f  n u m e r o u s  “ S l o w ”  a n d  “ S t o p ”  a n d  s p e e d  l i m i t  
s i g n s  a n d  b y  a  s i m p l e  r e s o l u t i o n  b y  t h e  C o m m i s s i o n  c l o s i n g  t h e  p l a n t  
g r o u n d s  t o  t h e  p u b l i c  b e t w e e n  t h e  h o u r s  o f  1 0 : 0 0  P . M .  a n d  6 : 0 0  A .M .  
e a c h  d a y .  D u r i n g  t h e s e  h o u r s  t h e  g r o u n d s  a r e  c l o s e d  b y  l o c k i n g  t h e  
g a t e s  a t  e a c h  e n t r a n c e .

W i t h  t h e  o u t b r e a k  o f  t h e  w a r  t h e  q u e s t i o n  n a t u r a l l y  a r o s e  r e g a r d i n g  
p r o t e c t i o n  o f  t h e  p l a n t  a n d  a p p u r t e n a n c e s  a g a i n s t  s a b o t a g e  a n d  w i l f u l  
d e s t r u c t i o n  o f  t h e  p r o p e r t i e s  b y  a l i e n  e n e m i e s .  T h i s  q u e s t i o n  w a s  d i s 
c u s s e d  s e v e r a l  t i m e s  a n d  r e s o l v e d  i t s e l f  i n t o  t w o  v i e w s .  F i r s t  t h e  
l i k e l y  p o s s i b i l i t y  o f  s a b o t a g e  a n d  t h e  n e c e s s i t y  o f  t a k i n g  a d e q u a t e  
m e a s u r e  o f  p r o t e c t i o n  a g a i n s t  t h i s  p o s s i b i l i t y ;  s e c o n d ,  t h e  p o s s i b i l i t y  
t h a t  t h e r e  w a s  l i t t l e ,  i f  a n y ,  l i k e l i h o o d  o f  s a b o t a g e .  T h e  s e c o n d  r e a s o n 
i n g  w a s  b a s e d  u p o n  t h e  f a c t  t h a t  o u t s i d e  o f  t h e  h e a l t h  a n g l e  t h e  o p e r a 
t i o n  o f  t h e  s e w a g e  t r e a t m e n t  p l a n t  h a d  l i t t l e ,  i f  a n y ,  b e a r i n g  u p o n  t h e  
w a r  e f f o r t  a s  t h e  f a i l u r e  o f  t h e  p l a n t  t o  o p e r a t e  w o u l d  n o t  s h u t  d o w n  
a n y  v i t a l  i n d u s t r y  a s  w o u l d  b e  t h e  c a s e  i n  f a i l u r e  o f  t h e  w a t e r  o r  
e l e c t r i c  s y s t e m s .  T h e  m a i n  e f f e c t  o f  a n y  s a b o t a g e  a t  t h e  p l a n t  w o u l d  
b e  t h e  p o s s i b l e  d i v e r t i n g  o f  n e e d f u l  m a t e r i a l s  t o  e f f e c t  r e p a i r s ,  e tc . ,  
f r o m  m o r e  v i t a l  i n d u s t r i e s  a n d  i f  t h i s  w a s  t h e  o n l y  p o s s i b i l i t y ,  i t
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w o u l d  b e  a  v e r y  r o u n d a b o u t  m e t h o d  o f  a c c o m p l i s h i n g  a n  o b j e c t i v e .  
I n c i d e n t a l l y ,  t h e  w r i t e r  h e l d  t o  t h e  s e c o n d  v i e w p o i n t .

H o w e v e r ,  a s  a  m a t t e r  o f  p r e c a u t i o n  i t  w a s  d e c i d e d  t o  a c t  u p o n  t h e  
f i r s t  a s s u m p t i o n  a n d  w i t h  t h i s  i n  v i e w  t h e  C i t y  C o m m i s s i o n  b y  r e s o l u 
t i o n  c l o s e d  t h e  p l a n t  t o  t h e  p u b l i c  f o r  t h e  d u r a t i o n .  T h e  e f f e c t  o f  t h i s  
o r d e r  w a s  f a r  f r o m  s a t i s f a c t o r y .  F i r s t ,  t h e  p u b l i c  w a s  u s e d  t o  u s i n g  
t h e  p a r k  a n d  r e c r e a t i o n a l  f e a t u r e s  o f  t h e  g r o u n d s ,  p a r t i c u l a r l y  t h e  b a l l  
d i a m o n d .  S e c o n d ,  t h e  p u b l i c  w a s  u s e d  t o  o b t a i n i n g  q u a n t i t i e s  o f  s l u d g e  
w i t h i n  t h e  g r o u n d  a r e a s .  T h i r d l y ,  i t  m e a n t  a  l o t  o f  i n c o n v e n i e n c e  t o  
p l a n t  e m p l o y e e s  a n d  o t h e r s  h a v i n g  o f f ic ia l  b u s i n e s s  a t  t h e  p l a n t  p r o p e r .  
A s  n o t e d  e l s e w h e r e ,  t h e  p l a n t  g r o u n d s  a r e  c o m p l e t e l y  f e n c e d  i n  w i t h  
t w o  m a i n  g a t e s  w h i c h  a r e  l o c a t e d  s o m e  d i s t a n c e  f r o m  t h e  office. W h e n  
p e o p l e  h a v i n g  l e g i t i m a t e  b u s i n e s s  w a n t e d  a c c e s s  t o  t h e  p l a n t  i t  m e a n t  
s e n d i n g  a  m a n  s o m e  d i s t a n c e  t o  u n l o c k  t h e  g a t e s  a n d  a g a i n  l o c k  t h e m  
w h e n  t h e  p a r t y  w a s  l e a v i n g .  T h e  s l u d g e  q u e s t i o n  w a s  m o r e  o r  l e s s  
s e t t l e d  b y  b u i l d i n g  a  s t o c k p i l e  j u s t  o u t s i d e  o f  o n e  o f  t h e  g a t e s ,  b u t  i t
c e r t a i n l y  w a s  s u r p r i s i n g  h o w  o f t e n  t h i s  p i l e  b e c a m e  d e p l e t e d  a n d  o f
c o u r s e  t h i s  a l l  m e a n t  h a n d l i n g  t h e  s l u d g e  t w i c e  w i t h  i n c r e a s e d  c o s t s  
f o r  t h e s e  o p e r a t i o n s .  I t  w o u l d  a p p e a r  t h a t  i f  t h i s  s y s t e m  w e r e  t o  b e  
c o n t i n u e d  i n  e f f e c t ,  i t  w o u l d  b e  w e l l  t o  p o s t  a  g u a r d  a t  o n e  g a t e  f o r  c e r 
t a i n  h o u r s  o f  t h e  d a y .  T h i s  t o o  w o u l d  a d d  t o  c o s t s ,  e t c .

A f t e r  s e v e r a l  m o n t h s ’ t r i a l  o f  t h e  a b o v e  p r o c e d u r e ,  i t  w a s  d e c i d e d  t o  
a d o p t  t h e  s e c o n d  a s s u m p t i o n ,  n a m e l y ,  t h a t  t h e r e  w a s  l i t t l e ,  i f  a n y ,  d a n g e r  
o f  s a b o t a g e .  A g a i n  b y  a c t  o f  C o m m i s s i o n  t h e  p r e v i o u s  r e s o l u t i o n  w a s  
r e p e a l e d  a n d  t h e  p l a n t  a g a i n  p l a c e d  o n  r e g u l a r  p e a c e - t i m e  r e g u l a t i o n s  

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

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

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

jdil F i r s t  c l o s e  a l l  g r o u n d s  t o  t h e  p u b l i c  b y  l o c k i n g  o f  t h e  g a t e s .
I n s t a l l  a n d  o p e r a t e  t h e  f o l l o w i n g :

v Water tower ..........................  $ 300.00
•o'*11, 20 flood lights installed . . . .  1,000.00
id# _____
Aasfr Total ................................................... $1,300.00
firs# O p e r a t i n g  C o s t  P e r  M o n t h

add)®1' 4 guards at $100 per month $ 400.00
OSsil)® Additional power ...............  60.00

Maintenance ..........................  40.00

Total ................................................... $ 500.00
upon tt

hut do«-' T h e  w r i t e r  d o u b t s  v e r y  m u c h  i f  w e  e v e r  w i l l  h a v e  to  a d o p t  t h e
rrate11 a b o v e  p r o c e d u r e .
mt®1 I n  c l o s i n g ,  t h e  w r i t e r  w i s h e s  t o  a c k n o w l e d g e  a n d  t h a n k  t h e  p e r s o n n e l
airs. * o f  t h e  p l a n t  f o r  t h e i r  i n t e r e s t  a n d  m a n y  v a l u a b l e  s u g g e s t i o n s ,  M r .  W .  L .
ib ft1
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B l a c k m a r ,  w h o  w a s  e m p l o y e d  a s  l a n d s c a p e  a r c h i t e c t  d u r i n g  m o s t  o f  t h e  
W . P . A .  p r o j e c t s  a n d  w h o  d i d  a  v e r y  g o o d  j o b .  W e  w i s h  t o  p a y  s p e c i a l  
t r i b u t e  t o  M r .  R .  B .  J a c k s o n ,  p l a n t  e n g i n e e r ,  f o r  h i s  t a c t ,  u n f a i l i n g  i n 
t e r e s t  a n d  d e v o t i o n  t o  t h e  j o b  d u r i n g  t h i s  p e r i o d .  M r .  J a c k s o n  w a s  i n  
d i r e c t  c h a r g e  o f  t h e  p l a n t  f o r  a l l  c o n s t r u c t i o n  a n d  l a n d s c a p i n g  i n  a d d i 
t i o n  t o  h i s  r e g u l a r  d u t i e s .

D iscussion  of P ap er by  A. B. C am eron

C h a i r m a n  L a r s o n  : T h a n k  y o u ,  M r .  C a m e r o n .  A p p a r e n t l y  y o u  h a v e  
a  p l a n t  w h i c h  h a s  g o n e  t h e  w h o l e  g a m u t  f r o m  a l p h a  t o  o m e g a  o n  t h e  
q u e s t i o n  o f  p r o t e c t i o n .  C e r t a i n l y  t h e r e  a r e  t h o s e  o f  y o u  w h o  w i l l  d i s 
a g r e e .  T h a t  i s  w h a t  w e  w a n t — s o m e  d i s a g r e e m e n t .  W h a t  d o  y o u  t h i n k  
a b o u t  i t !

M r . S .  E .  C o b u r n  ( B o s t o n )  : I  a m  o n  t h e  o t h e r  s i d e  o f  t h e  f e n c e  s o m e 
w h a t .  I  b e l i e v e  t h a t  s e w a g e  t r e a t m e n t  i s  a  b u s i n e s s  a n d  a  s e r i o u s  b u s i 
n e s s .  I  l i k e  t o  s e e  a  w e l l - k e p t ,  t r i m  p l a n t  a n d  I  h a v e  j u s t  o n e  q u e s t i o n  
w h i c h  s u m s  u p  t h e  w h o l e  t h i n g .  I  w o u l d  l i k e  t o  a s k  M r .  C a m e r o n  i f  
h e  i s  s u p e r i n t e n d e n t  o f  p a r k s  o r  s u p e r i n t e n d e n t  o f  s e w e r s ?

Mr. C a m e r o n  : I  might answer tha t by saying a combination a t the 
present moment, but prim arily  sewerage. I  don’t pay  much attention 
to the grounds myself. I  think, Mr. Coburn, you get our reports and 
know tha t the records indicate we are not neglecting the p lant proper 
for the grounds.

M r .  C o b u r n :  I  d o n ’t  w a n t  t o  s t a r t  a  c o n t r o v e r s y  o v e r  t h i s  b u t  i f  
i t  i s  t h e  c o m b i n i n g  o f  t w o  c i t y  d e p a r t m e n t s ,  w h i c h  w e  a r e  a l l  lo o k in g -  
f o r w a r d  t o ,  u n i f i c a t i o n  i t s e l f  i s  a  f i n e  t h i n g ,  b u t  i f  y o u  a r e  c h a r g i n g  u p  
a g a i n s t  t h e  t a x p a y e r  m o n e y  f o r  r e c r e a t i o n a l  a n d  p a r k  p u r p o s e s  a n d  
c h a r g i n g  i t  t o  t h e  s e w e r  d e p a r t m e n t ,  w e l l —  ( L a u g h t e r . )

M r .  M a t h e w s  ( G a r y ,  I n d . )  : I  w i s h  t o  c o m m e n d  M r .  C a m e r o n  a n d  h i s  
b o a r d  f o r  t h e  a t t i t u d e  t h e y  a r e  t a k i n g  i n  t h i s  m a t t e r ,  b u t  t h e r e  w a s  o n e  
t h i n g  t h a t  w a s n ’t  m e n t i o n e d ,  a n d  t h a t  i s  t h e  l e g a l  r e s p o n s i b i l i t y  t h a t  
y o u  a r e  a s s u m i n g  w h e n  y o u  a l l o w  p e o p l e  t o  r a m b l e  t h r o u g h  y o u r  
g r o u n d s  m o r e  o r  l e s s  a t  t h e i r  p l e a s u r e .

W e  w e r e  b o t h e r e d  c o n s i d e r a b l y  b y  b o y s  o n  b i c y c l e s  c o m i n g  i n t o  o u r  
g r o u n d s .  T h e r e  i s  a n  o l d  h i g h w a y  t h a t  g o e s  r i g h t  t h r o u g h  t h e  c e n t e r  
o f  t h e  p l a n t  s i t e .  W e  f e n c e d  o f f  o n e  e n d  o f  i t  a n d  p u t  g a t e s  o n  t h e  
o t h e r ,  a n d  l e f t  t h e m  o p e n  u n t i l  t h e  B o a r d  o f  W o r k s  g o t  t h i s  a b a n d o n e d  
h i g h w a y  c l o s e d  t h r o u g h  a  r e s e r v o i r  o n  a  d e d i c a t o r y  p r o c e s s .  O n  c o n 
s u l t i n g  w i t h  t h e  a t t o r n e y  a t  t h e  B o a r d  m e e t i n g  o n e  d a y ,  w e  f o u n d  i t  w a s  
n e c e s s a r y  f o r  u s  t o  p u t  s i g n s  o n  a l l  o f  o u r  t a n k s  s h o w i n g  t h e  d e p t h  o f  
t h e  w a t e r  a n d  a s k i n g  t h e  p e o p l e  t o  p l e a s e  w a l k  c a r e f u l l y ,  a n d  t o  p o s t  a  
s i g n  a t  t h e  e n t r a n c e  s t a t i n g  t h a t  c h i l d r e n  u n d e r  e i g h t e e n  y e a r s  o f  a g e  
w o u l d  n o t  b e  a d m i t t e d  u n l e s s  t h e y  w e r e  a c c o m p a n i e d  b y  a  p a r e n t  o r  
g u a r d i a n .  T h e n  w h e n  t h e  w a r  c a m e  t h e r e  w a s  f u r t h e r  d i s c u s s i o n  a s  t o  
t h e  p o s s i b i l i t y  o f  s a b o t a g e .  W e l l ,  a n y o n e  w h o  k n e w  e n o u g h  t o  g e t  i n t o  
G a r y  a n d  w a n t e d  t o  d o  a n y  s a b o t a g e  w o r k  c e r t a i n l y  w o u l d n ’t  p i c k  o u t  
t h e  s e w a g e  t r e a t m e n t  w o r k s .  I f  t h e y  d i d  p u t  u s  o u t  o f  b u s i n e s s ,  t h e y  
m i g h t  c r e a t e  s o m e  s i t u a t i o n s  w h i c h  w o u l d n ’t  b e  s o  h e a l t h y .
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T h e  B o a r d  a d o p t e d  t h e  p r i n c i p l e  o f  l e a v i n g  t h e  g r o u n d s  o p e n  f r o m  
o n e  e n d  o n l y  f r o m  s u n r i s e  t o  s u n s e t ,  a n d  w e  w e l c o m e  v i s i t o r s  d u r i n g  
t h e  d a y  j u s t  t h e  s a m e  a s  a n y  o t h e r  t i m e ,  o n l y  t h e y  a r e  n e v e r  a l l o w e d  
t o  b e  b y  t h e m s e l v e s .  W e  f u r n i s h  a  g u i d e .  W e  c a n  a l w a y s  d r a f t  s o m e 
o n e  t o  t a k e  t h e m  a r o u n d .

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

C h a ir m a n  L a r s o n :  Y o u  n e v e r  a d m i t  t h a t  t o  t h e m ,  M a t h e w s ?
Mr. M a t h e w s :  C e r t a i n l y ,  w e  a d m i t  i t .  W e  t e l l  t h e m  w e  m a k e  $ 4 0  

a  t o n  m o r e  b y  t h e  l o a d  t h a n  i f  t h e y  b u y  f r o m  t h e  lo c a l  a g e n t .  I  h a p 
p e n e d  t o  l o o k  a t  t h e  s l u d g e  b o o k  j u s t  b e f o r e  I  l e f t ,  a n d  t h e r e  w e r e  s o m e  
4 ,5 0 0  r e g i s t r a t i o n s  s o  f a r  t h i s  y e a r  o n  c u s t o m e r s .  I  d o n ’t  k n o w  h o w  
m a n y  v i s i t o r s  w e  h a d  b u t  a l l  l a s t  y e a r  w e  h a d  3 8 8  v i s i t o r s  t h a t  a c t u a l l y  
w e r e n ’t  f r o m  G a r y  i n  a  t o w n  o f  o v e r  1 0 0 ,0 0 0 .  S o  w e  w a n t  t o  e n c o u r a g e  
o u r  s l u d g e  c u s t o m e r s .  L e t  t h e m  c o m e  o n  S u n d a y  o r  S a t u r d a y  a f t e r 
n o o n  t o  h a u l  s l u d g e  a n d  w e  w i l l  t a k e  c a r e  o f  w h a t  f e w  v i s i t o r s  a p p a r 
e n t l y  a r e  i n t e r e s t e d  i n  t h e  p l a n t .  W e  h a v e  t e n  a c r e s  o f  l a w n  t o  t a k e  
c a r e  o f  a n d  t h e r e  a r e  p l e n t y  o f  s h r u b s  a r o u n d  t h e r e  s o  t h e  s i t e  p r e s e n t s  
a n  a t t r a c t i v e  a p p e a r a n c e ,  w e  h o p e ,  b u t  b e y o n d  t h a t  w e  a r e  n o t  i n t e r e s t e d  
in  a n y  b a l l  g a m e s  o r  p i c n i c  g r o u n d s  o r  b a r b e c u e  p a r t i e s  o u t  t h e r e .

M r . T .  C . S c h a e t z le  ( A k r o n )  : M r .  C a m e r o n  s t a t e d  t h a t  t h e  o p e r a 
t i o n  o f  a  t r e a t m e n t  p l a n t  w i l l  h a v e  n o  e f f e c t  u p o n  o u r  w a r  e f f o r t  e x c e p t  
a s  i t  i s  r e l a t e d  t o  p u b l i c  h e a l t h .  I  a m  w o n d e r i n g  w h e t h e r  h e  m e a n t  t h a t  
w i t h  r e s p e c t  t o  t h e  J a c k s o n  p l a n t  a l o n e  o r  w h e t h e r  h e  l o o k e d  a t  i t  i n  a  
b r o a d e r  l i g h t .  T h e r e  a r e  s o m e  t r e a t m e n t  p l a n t s  d i s c h a r g i n g  t o  b o d i e s  
o f  w a t e r  w h e r e  t h e  w a t e r  f r o m  t h o s e  s t r e a m s  is  u s e d  f o r  w a r  i n d u s t r i e s  
a t  p o i n t s  d o w n  b e l o w .  I  a m  j u s t  w o n d e r i n g  w h e t h e r  y o n  w e r e  t h i n k i n g  
o f  J a c k s o n  o r  o v e r l o o k e d  t h a t  v i e w p o i n t .

M r .  C a m e ro n :  O f  c o u r s e ,  t h a t  a p p l i e s  p a r t i c u l a r l y  t o  t h e  J a c k s o n  
p l a n t ,  b u t  f r o m  m y  g e n e r a l  k n o w l e d g e  o f  p l a n t s  a b o u t  t h e  c o u n t r y ,  I  
t h i n k  t h e  s a m e  s t a t e m e n t  w o u l d  a p p l y  t o  a p p r o x i m a t e l y  9 0  p e r  c e n t  o f  
a l l  p l a n t s .  O f  c o u r s e ,  t h e r e  a r e  a l w a y s  e x c e p t i o n s .

Mr. S c h a e t z l e  : My only fear is that if we only talk about it from a 
public health standpoint we might have difficulty with priorities, and we 
do know there are other elements tha t enter into it in some cases.

I  h a d  o n e  m o r e  t h o u g h t .  W e  a r e  t a l k i n g  a b o u t  p r o t e c t i o n  f o r  t r e a t 
m e n t  p l a n t s .  N a t u r a l l y ,  I  a m  t h i n k i n g  o f  t h e  p l a n t s  w i t h  w h i c h  I  h a v e  
h a d  m o s t  i n t i m a t e  c o n n e c t i o n ,  a n d  b y  w a y  o f  r e m a r k s ,  I  c a n  s a y  t h e y  
a r e  t h e  B a l t i m o r e  p l a n t  a n d  t h e  A k r o n  p l a n t .  I n  n e i t h e r  o f  t h o s e  c a s e s  
w o u ld  c o m p l e t e  p r o t e c t i o n  o f  t h e  p l a n t  p r o p e r  d o  a  g r e a t  d e a l  o f  g o o d ,  
b e c a u s e  i f  a n y b o d y  w a n t e d  t o  p u t  a  s e w a g e  p l a n t  o u t  o f  e x i s t e n c e ,  a l l  
t h e y  w o u l d  h a v e  t o  d o  i s  b o m b  i t  o u t  o n  t h e  s e w e r .  T h e y  a r e  b o t h  
s u s c e p t ib l e .

Mr. C a m e ro n  : T h a t  c o n d i t i o n  e x i s t s .  W e  h a v e  t h r e e  l i f t  s t a t i o n s  
a b o u t  t h e  c i t y  a n d  I  t h i n k  a b o u t  75  p e r  c e n t  o f  o u r  s e w a g e  i s  p u m p e d  
u p  to  l i f t  s t a t i o n s  t h r e e  o r  f o u r  m i l e s  a w a y .  I f  t h e y  r e a l l y  w a n t e d  t o  
p u t  u s  o u t  o f  c o m m i s s i o n ,  t h e y  w o u l d  b l o w  t h e m  u p .
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Mr. R aw n (Los A n g e l e s ) : T h i s  m a t t e r  o f  b o m b i n g  b r i n g s  u p  t h e  
q u e s t i o n  w h i c h  I  w a n t e d  t o  d i s c u s s  t h i s  m o r n i n g  b u t  t h e r e  w a s n ’t  t i m e .  
I  w a n t e d  t o  t a k e  i s s u e  w i t h  t h e  g e n t l e m a n  f r o m  A V .P .B .  w h o  s t a t e d  t h e r e  
w a s n ’t  a n y  d a n g e r  o f  s a b o t a g e .  N o w  t h a t  t h e  o p e n i n g  i s  p r e s e n t e d  
a g a i n ,  I  w a n t  t o  j u s t  m a k e  t h i s  r e m a r k .

I n  t h e  w e s t e r n  U n i t e d  S t a t e s  a n d  p a r t i c u l a r l y  i n  t h e  e x t r e m e  w e s t e r n  
S t a t e s  o f  O r e g o n  a n d  W a s h i n g t o n  a n d  C a l i f o r n i a ,  t h e r e  i s  a  v e r y  s t r o n g  
o p i n i o n  t h a t  a l l  s e w e r s  a n d  p a r t i c u l a r l y  l a r g e  s t o r m  d r a i n s  a n d  l a r g e  
s a n i t a r y  s e w e r s  w h i c h  l e a d  t o  t h e  v i c i n i t y  o f  s t r a t e g i c  p l a n t s  m u s t  b e  
s o  p r o t e c t e d  t h a t  s a b o t e u r s  c a n ’t  e n t e r  t h e m  o r  f l o a t  m a t e r i a l s  d o w n  
w h i c h  f l o a t  o u t  n e a r  t h e s e  o r  a t  t h e s e  p a r t i c u l a r  p l a n t s .  T h a t  f e e l i n g  
i s  s o  s t r o n g  i n  w e s t e r n  U n i t e d  S t a t e s  t h a t  t h e r e  i s  o n e  i n d i v i d u a l  c o m 
m i s s i o n e d  f r o m  t h e  U n i t e d  S t a t e s  P u b l i c  H e a l t h  S e r v i c e ,  f r o m  t h a t  d e 
p a r t m e n t  w h o  i s  l o o k i n g  i n t o  t h a t  f e a t u r e  a l o n e ,  a n d  t h e  G o v e r n o r  
h a s  a p p o i n t e d  a  c o m m i t t e e  w h i c h  i s  p r e s u m e d  t o  t a k e  c o g n i z a n c e  o f  a l l  
p l a c e s  w h e r e  s e w e r s  o f  l a r g e  d i a m e t e r  o r  l a r g e  d i m e n s i o n  f lo w  a t  o r  
n e a r  s t r a t e g i c  w a r  p l a n t s  o r  c a n t o n m e n t s .

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

N o w  t h e y  k n o w  i t  w a s n ’t  d o n e  b y  a n y  c r a c k i n g  o f  t h e  p u m p  c a s e  b y  
w a t e r  h a m m e r  o r  v a l v e  s l a m  o r  a n y t h i n g  o f  t h a t  k i n d ,  o r  s o m e t h i n g  g e t 
t i n g  i n t o  t h e  p u m p  i m p e l l e r ; i t  m u s t  h a v e  b e e n  b y  a n  e x p l o s i o n  b y  t h e  
a p p e a r a n c e  o f  t h e  w a t e r  m a r k s  o n  t h e  i n s i d e  o f  t h e  c a s e ,  f o r  o n e  t h i n g ,  
a n d  b e c a u s e  i t  h a p p e n e d  r i g h t  b e f o r e  t h e  e y e s  o f  t h e  p u m p  o p e r a t o r ,  i n  
t h e  s e c o n d  p l a c e .

I  w a s  i n s p i r e d  t o  g e t  u p  a n d  m a k e  t h e s e  r e m a r k s  b y  t h e  f a c t  t h a t  
s o m e  o f  t h e s e  g e n t l e m e n  w e r e  t a l k i n g  a  l i t t l e  b i t  a b o u t  b o m b  p r o t e c t i o n .  
I  d o n ’t  t h i n k  y o u  c a n  p r o t e c t  a  p l a n t  f r o m  a n y t h i n g  u n l e s s  t h e r e  i s  n e v e r  
g o i n g  t o  b e  a n  a i r p l a n e  f ly  o v e r  y o u r  p l a n t .

O n e  o t h e r  t h i n g  t h a t  I  a m  i n s p i r e d  t o  s a y  a l s o  a n d  p e r h a p s  y o u  h a v e  
h e a r d  i t  b e f o r e  i s  t h a t  o n e  o f  t h e  m o s t  b e a u t i f u l  p a r k s  i n  t h e  U n i t e d  
S t a t e s — n o w ,  o f  c o u r s e ,  I  a m  b r a g g i n g  a b o u t  C a l i f o r n i a — i s  t h e  G o l d e n  
G a t e  P a r k  i n  S a n  F r a n c i s c o .  T h a t  i s  a  p r e t t y  h a r d  t h i n g  f o r  a  m a n  
f r o m  L o s  A n g e l e s  t o  s a y ,  b u t  i t  i s  o n e  o f  t h e  p r e t t i e s t  p a r k s  i n  t h e  w o r l d  
a n d  t h a t  p a r k  i s  r e s p o n s i b l e  f o r  i t s  e x i s t e n c e  t o  s t r e e t  s w e e p i n g s  a n d  
s e w a g e .  I t  w a s  b u i l t  u p o n  s a n d  d u n e s .  T h e  g r o u n d  w a s  s t a b i l i z e d  b y  
s t r e e t  s w e e p i n g s  a n d  b y  s e w a g e  r u n  o u t  o v e r  t h e  a r e a .  T h e r e  w a s  a n  
a r t i c l e  a b o u t  i t  i n  t h e  S a tu rd a y  E ven ing  P ost  t h r e e  o r  f o u r  y e a r s  a g o  
a n d  e v e r y t h i n g  I  t h i n k  e x c e p t  t h a t  w a s  m e n t i o n e d .  A b o u t  a  h a l f  m i l e  
u p  f r o m  t h e  e a s t  e n d  o f  t h e  p a r k  i s  a n  a c t i v a t e d  s l u d g e  p l a n t  t h a t  w a s



p l a c e d  i n  o p e r a t i o n  t o  p r o v i d e  t h e  w a t e r  s u p p l y  f o r  t h e  p a r k  i t s e l f ,  a n d  
t h e  l a g o o n s  w h i c h  y o u  w i l l  s e e  i n  t h e r e  a n d  t h e  b a b b l i n g 1 c r e e k  a n d  r u n s  
a n d  r i l l s  a l l  p o p u l a t e d  b y  d u c k s  a n d  g e e s e  a n d  b l a c k  s w a n s  a n d  s o  f o r t h ,  
a r e  n o t h i n g  e l s e  t h a n  t h e  e f f lu e n t  f r o m  a c t i v a t e d  s l u d g e  p l a n t s  s i t u a t e d  
n e a r  t h e  c e n t e r  o f  t h e  e a s t  e n d  o f  t h e  p a r k  w h i c h  p r o v i d e s  n o t  o n l y  t h e  
w a t e r  s u p p l y  f o r  t h e  p a r k  i t s e l f  b u t  s u b s t a n t i a l l y  a l l  t h e  f e r t i l i z e r  t h a t  

on: i s  u s e d  t h e r e  a t  t h e  p r e s e n t  t i m e .
C h a i r m a n  L a r s o n : T h a n k  y o u ,  M r .  R a w n .  T h a t  c e r t a i n l y  m e r i t s  

t h e  r e p e t i t i o n  o f  t h e  s t a t e m e n t  t h a t  i t  c a n  h a p p e n  h e r e ,  g e n t l e m e n .
M r . V a n  K l e e c k : M r .  C h a i r m a n ,  t o  a d d  t o  M r .  R a w n ’s  r e m a r k s  

elk; a b o u t  t h e  p r o t e c t i o n  o f  s e w e r s ,  I  h a p p e n  t o  k n o w  i n  t h e  N e w  H a v e n  a r e a
t h a t  a  s u r v e y  h a s  b e e n  m a d e  o f  a l l  t h e  w a r  i n d u s t r i e s  t h e r e  a n d  a l l  m a n 
h o l e s  i n  t h e  m i l l  y a r d s  h a v e  b e e n  e q u i p p e d  w i t h  l o c k e d  c o v e r s  a n d  a n y  
o v e r f lo w  s e w e r s  t h a t  a r e  l a r g e  e n o u g h  f o r  a  m a n  t o  e n t e r  h a v e  b e e n  p r o 

oil t e c t e d  w i t h  b a r  s c r e e n s  e n c a s e d  i n  c o n c r e t e .
C h a i r m a n  L a r s o n  : S u r e l y  s o m e o n e  c o u l d  t a k e  i s s u e  w i t h  t h i s  i m 

p l i e d  s t a t e m e n t  t h a t  o u r  s e w a g e  p l a n t s  w o n ’t  b e  m i s s e d  i f  t h e y  a r e  
alt! b o m b e d  o u t  o f  e x i s t e n c e .
ite-sii M r . J o h n  W .  J o h n s o n : M r .  L a r s o n ,  i n  o u r  p l a n t  i n  B u f f a l o  w e  a r e
ie| 0!l s i t u a t e d  o n  a n  i m p o r t a n t  w a t e r  c o u r s e .  O n  o n e  s i d e  w e  h a v e  N i a g a r a
fall R i v e r  a n d  o n  t h e  o t h e r  B l a c k  R o c k  H a r b o r ,  a n d  i t  i s  p a r t  o f  t h e  c a n a l

s y s t e m .  W h e n  w a r  s t a r t e d ,  o u r  B o a r d  s a w  f i t  t o  t a k e  s t e p s  t o  p r o t e c t  
t h e  p l a n t  b e c a u s e  o f  i t s  b e i n g  i n  a  v i t a l  w a t e r  f r o n t  a r e a .  T h e y  w e r e  
o n ly  a b o u t  a  w e e k  a h e a d  o f  t h e  U n i t e d  S t a t e s  G o v e r n m e n t  i n  w i s h i n g  t o  
p r o t e c t  t h e  c a n a l ,  a n d  w e n t  a f t e r  u s  a n d  h a d  u s  c h a n g e  o u r  r e v i s i o n  o f  
th e  f e n c i n g  t o  i n c l u d e  a  l a r g e r  a r e a .  T h e y  h a v e  a l s o  i n s i s t e d  t h a t  w e  
k e e p  a l l  p e r s o n s  f r o m  e n t e r i n g  o u r  p l a n t  e x c e p t  o n  o f f ic ia l  b u s i n e s s .

W e  a l s o  h a v e  a  s i m i l a r  c a s e  t o  t h a t  w h i c h  M r .  V a n  K l e e c k  t a l k e d  
a b o u t .  T h e  g o v e r n m e n t  h a s  c o m e  i n  a n d  i n s t a l l e d  a t  t h e i r  o w n  e x p e n s e  
g a t e s  i n  t h e  l a r g e r  s e w e r s  t h a t  s e r v e  t h e  d e f e n s e  p l a n t s .  A s  s o o n  a s  
w e  c l o s e d  t h e  p l a n t — i t  i s  q u i t e  a  p l a c e  f o r  p e o p l e  t o  c o m e  d o w n  a n d  
w a t c h  t h e  r i v e r  f lo w  b y — w e  h a d  n u m e r o u s  c o m p l a i n t s  a n d  m a n y  o f  t h e m  
f r o m  t h e  S p o r t s m e n  C l u b s  i n  t h e  c i t y .  I t  s e e m s  t h a t  B i r d  I s l a n d  i s  t h e  
b e s t  s p o t  i n  t h e  w h o l e  c i t y  t o  o b t a i n  f i s h  f o r  b a i t  a n d  t h e y  f i n a l l y  w e r e  
i s s u e d  t e m p o r a r y  p a s s e s ,  a n d  a t  t h e  p r e s e n t  t i m e  h a v e  a c c e s s  t o  t h e  
p l a n t  o n l y  i n  t h e  d a y l i g h t  h o u r s .  I  n e v e r  k n e w  t h e r e  w e r e  s o  m a n y  m e n  
w h o  w e r e  i n t e r e s t e d  i n  b i r d  l i f e .  A t  t h e  p r e s e n t  t i m e  w e  h a v e  i s s u e d  
p a s s e s  t o  f o u r  o f  t h e m  w h o  f o r m e r l y  u s e d  t o  s h o o t  r a r e  b i r d s  f o r  h i s 
t o r i c a l  s o c i e t i e s  a n d  n o w  a r e  s u b s t i t u t i n g  f i r e a r m s  f o r  c a m e r a s ,  b e c a u s e  
t h e  U n i t e d  S t a t e s  G o v e r n m e n t  h a s  g u a r d s  a t  b o t h  t h e  s o u t h  a n d  n o r t h  
e n d  o f  o u r  p l a n t .  W e  h a v e  a  g u a r d  i n  s e r v i c e  2 4  h o u r s  a  d a y  a t  t h e  
g a t e h o u s e  a t  t h e  m a i n  e n t r a n c e .  W e  h a v e  a  s h o r t - w a v e  r a d i o  s y s t e m  
a n d  w e  h a v e  a  m a n  o n  o u r  s w i t c h b o a r d  2 4  h o u r s  a  d a y .  I n  s e v e r a l  

ipiiiff b l a c k o u t s  w e  h a v e  h a d  a n d  i n  t h e  i n c i d e n t  d e m o n s t r a t i o n s ,  t h e  e f f e c t i v e -
lijifo® n e s s  o f  t h i s  p r o g r a m  h a s  b e e n  m o s t  g r a t i f y i n g .
i r U 1-'*' M r . R o y  L .  P h i l l i p s : M a y  I  s a y  s o m e t h i n g  o n  a  l i t t l e  d i f f e r e n t  s u b 

j e c t  f r o m  M r .  C a m e r o n ’s  p a p e r ?  I  w o n d e r  h o w  m a n y  h a v e  t a k e n  a d -  
v a n t a g e  o f  t h e  o p p o r t u n i t y ,  w h e r e  y o u  l a c k  m o n e y  f o r  t h e  b e a u t i f i c a t i o n

t that ̂
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o f  a  s e w a g e  t r e a t m e n t  p l a n t ,  t o  d e v e l o p  y o u r  o w n  n u r s e r y .  W e  h a v e  
f o u n d  a n  i n v e s t m e n t  o f  $ 5 0 0  i n  v e r y  s m a l l  e v e r g r e e n  s h r u b s  w i l l  g r o w  
i n t o  t h o u s a n d s  o f  d o l l a r s  i n  a  p e r i o d  o f  t h r e e ,  f o u r  a n d  f i v e  y e a r s .  W e  
e i t h e r  h a v e  t r a n s p l a n t e d  o r  a r e  e n g a g i n g  i n  t r a n s p l a n t i n g  t h o u s a n d s  o f  
d o l l a r s  w o r t h  o f  s h r u b s  t h a t  o r i g i n a l l y  c o s t  u s  $ 5 0 0 .  I  d o n ’t  k n o w  o f  
a n y  p l a c e  w h e r e  y o u  h a v e  m o r e  l a n d  o f  t h e  p r o p e r  k i n d  t o  g r o w  s h r u b s  
t h a n  a r o u n d  a  s e w a g e  t r e a t m e n t  p l a n t .

Mr. E n lo e  ( A t l a n t a )  : I n s t e a d  o f  p a y i n g  m o n e y  f o r  t h e  s h r u b s ,  w h y  
n o t  p a y  s l u d g e !  W e  b o u g h t  o v e r  $ 5 0 0  w o r t h  o f  s h r u b b e r y  w i t h  o u r  
s l u d g e ,  a n d  a r e  g r o w i n g  i t .

M r . N i l e s :  I  d o n ’t  t h i n k  M r .  B a r n e s  o f  B o w l i n g  G r e e n  i s  h e r e  b u t  I  
m i g h t  s a y  a t  t h e  B o w l i n g  G r e e n ,  O h i o ,  p l a n t  t h e y  h a v e  q u i t e  a  n u r s e r y  
e s t a b l i s h e d  i n  w h i c h  t h e y  h a v e  d e v e l o p e d  t h i s  s a m e  i d e a  t h a t  w a s  j u s t  
m e n t i o n e d  o f  t a k i n g  s m a l l  t r e e s  a n d  g r o w i n g  t h e m  u n t i l  t h e y  w e r e  r e a d y  
t o  t r a n s p l a n t .  T h e y  h a v e  a  r e g u l a r  c i t y  n u r s e r y  i n  t h e i r  p l a n t .

Mr. R o y  L .  P h i l l i p s  : I  m i g h t  a d d  j u s t  o n e  m o r e  t h i n g ,  M r .  L a r s o n .  
W e  h a v e  a l s o  p l a n t e d  s h a d e  t r e e s  o n  o u r  s e w a g e  p l a n t  p r o p e r t y  a t  a  
v e r y  s m a l l  c o s t ,  v e r y  s m a l l  t r e e s ,  a n d  a r e  p u r s u i n g  t h e  p o l i c y  a t  p r e s e n t  
o f  g i v i n g  t h e  t r e e s  i n  n e w  r e s i d e n t i a l  d i s t r i c t s  w h e r e  p e o p l e  a r e  d e 
v e l o p i n g  a n d  b u i l d i n g  h o m e s  i f  t h e y  w i l l  p a y  f o r  t h e  p r o p e r  s e t t i n g  o u t  
o f  t h e  t r e e s  u n d e r  o u r  c a r e .  W e  h a v e  u n i f o r m i t y  o f  s t r e e t  t r e e  p l a n t 
i n g  a n d  d e v e l o p m e n t .  T h e y  c o s t  u s  a b o u t  1 5  c e n t s  a p i e c e  w h e n  w e  
b u y  t h e m .  T h e y  t h i n k  t h e y  a r e  g e t t i n g  s o m e t h i n g  a n d  w i l l  t a k e  g r e a t  
c a r e  o f  t h e m .

C h a ir m a n  L a r s o n :  I n  d e f e n s e  o f  M r .  C a m e r o n ’s  c l e a n i n g  u p  a n d  i n  
a n s w e r  t o  M r .  C o b u r n ’s  i m p l i e d  a c c u s a t i o n  t h a t  h e  m a y  b e  n e g l e c t i n g  
h i s  o p e r a t i o n ,  I  h a v e  a  f e e l i n g  a n d  I  h a v e  a l w a y s  f e l t  i f  a  m a n  h a s  
s u f f i c i e n t  i n t e r e s t  t o  k e e p  h i s  p l a c e  l o o k i n g  w e l l  o r  i f  a  c h e m i s t  k e e p s  
h i s  l a b o r a t o r y  c l e a n e d  u p ,  i t  i s  a  p r e t t y  g o o d  s i g n  o f  o r d e r l y  t h i n k i n g  
o n  h i s  p a r t .  O n l y  t o o  o f t e n ,  i n  a  l a b o r a t o r y  p a r t i c u l a r l y ,  t h e y  w i l l  
c r a w l  b e h i n d  t h e  d e f e n s e  y o u  c a n ’t  w o r k  u n l e s s  t h i n g s  a r e  a l l  l i t t e r e d  
a r o u n d .  T h a t  t o  m e  i s  p r e t t y  m u c h  o f  a n  a l i b i .  I  r a t h e r  f e e l  i f  a  m a n  
w i l l  k e e p  h i s  p l a n t  c l e a n e d  u p  h e  w i l l  k e e p  h i s  e q u i l i b r i u m .

Mr. C o b u r n  : M r .  L a r s o n ,  I  a p p r o v e  o f  k e e p i n g  a  p l a n t  c l e a n e d  u p.
Mr. C . D .  D e c k e r  ( B r y a n ,  O . )  : I f  y o u  c o o p e r a t e  w i t h  t h e  C o n s e r v a 

t i o n  D e p a r t m e n t  I  t h i n k  y o u  w i l l  g e t  a  l o t  o f  s h r u b b e r y  f o r  n o t h i n g .
Mr. D .  E .  B lo o d g o o d  ( I n d i a n a p o l i s ) : I  w o u l d  l i k e  t o  h a v e  r e a l l y  a  

s h o w i n g  o f  h a n d s  o f  p e o p l e  w h o  r e p r e s e n t  v a r i o u s  p l a n t s  t h r o u g h o u t  t h e  
c o u n t r y  w h o  d o  k e e p  p e o p l e  o u t  o f  t h e i r  p l a n t s  o r  w h o  h a v e  k e p t  p e o p l e  
o u t  o f  t h e i r  p l a n t s  s i n c e  D e c e m b e r  7 t h .  I  h a v e  b e e n  v e r y  i n t e r e s t e d  in  
t h i s  m e e t i n g .  I  d o n ’t  b e l i e v e  w e  h a v e  a n  i d e a  w h o  o r  h o w  m a n y  a r e  
p r o t e c t i n g  t h e i r  p l a n t s  a n d  h o w  m a n y  a r e  n o t .  D o  y o u  s u p p o s e  y o u  
c o u l d  a s k  t h a t  q u e s t i o n ?

C h a ir m a n  L a r s o n :  Y e s ,  I  t h i n k  t h a t  w o u l d  b e  v e r y  p e r t i n e n t .  W e  
h a v e  a l l  h a d  d i f f e r i n g  o p i n i o n s  o n  t h i s .  I n  o r d e r  t o  g e t  s o m e  s t a t i s t i c s  
l e t  u s  p u t  i t  t h i s  w a y .  H o w  m a n y  o f  y o u  i n d i v i d u a l s  o r  p l a n t s  t h a t  y o u  
r e p r e s e n t  h a v e  c l o s e d  y o u r  p l a n t s  t o  v i s i t o r s  s i n c e  t h e  w a r  e m e r g e n c y ?  
L e t ’s  t a k e  i t  f o r  2 4  h o u r s  a n d  t h e n  w e  w i l l  a s k  f o r  d a y l i g h t  h o u r s .
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( 1 1 ) .  A l l  r i g h t ,  h o w  m a n y  o f  y o u  k e e p  y o u r  p l a n t s  o p e n  a n d  p e r m i t  
v i s i t o r s  t o  c o m e  i n  d u r i n g  t h e  d a y l i g h t  h o u r s .  ( 1 8 )

Q u e s t io n  : D o e s  t h a t  i m p l y  d a y l i g h t  a n d  n o t  n i g h t ?
C h a ir m a n  L a r s o n  : I  s a i d  d u r i n g  t h e  d a y l i g h t .  N o w  h o w  m a n y  o f  

y o u  a r e  p e r m i t t i n g  v i s i t o r s  t o  c o m e  w h e n e v e r  t h e y  p l e a s e ,  a s  w e  d i d  
b e f o r e  t h e r e  w a s  a  w a r  e m e r g e n c y ?  Y o u  m a d e  n o  c h a n g e s  f r o m  y o u r  
f o r m e r  s t a t u s .  ( 1 2 )

M r .  B r y a n  ( S p r i n g f i e l d ,  0 . ) :  I  t h i n k  t h i s  s u b j e c t  p r o b a b l y  h a s  d o z e n s  
o f  v a r i a t i o n s  t h a t  m a k e  i t  r a t h e r  h a r d  t o  m a k e  a  c l e a r  s t a t e m e n t  b y  a  
s h o w i n g  o f  h a n d s  o r  a  v o t e .  I n  o u r  p l a n t ,  f o r  i n s t a n c e ,  w e  h a v e  s i g n s  
u p  a n d  g u a r d s ,  o u r  r e g u l a r  e m p l o y e e s  s p e n d  p a r t  o f  t h e i r  t i m e  m a k i n g  
t h e  r o u n d s .  O t h e r  p l a n t s  h a v e  g u a r d s  t h a t  d o  n o t h i n g  e l s e ,  a n d  s t i l l  
t h e y  l e t  p e o p l e  c o m e  in .  I t  i s  h a r d  t o  g e t  a  d e f i n i t e  s t a t e m e n t  o r  i d e a .

C h a ir m a n  L a r s o n :  I  g r a n t  y o u  t h a t ,  b u t  a p p a r e n t l y  t h e r e  a r e  t w o  
s c h o o l s  o f  t h o u g h t  a n d  t h e y  a r e  e q u a l l y  d i v i d e d  a s  t o  t h e  n e c e s s i t y  o f  
t a k i n g  t h e s e  p r e c a u t i o n s .  I  d o n ’t  k n o w  w h o  i s  t o  s a y  w h e t h e r  t h e y  a r e  
j u s t i f i e d  o r  n o t ,  b u t  T a m  j u s t  a  l i t t l e  s u r p r i s e d  t o  h e a r  J o h n s o n  s a y  
t h a t  t h e  g o v e r n m e n t  s t e p p e d  i n  in  t h e i r  c a s e  a n d  m a d e  t h e s e  r e g u l a 
t i o n s  t h e m s e l v e s .  H a s  a n y o n e  e l s e  h a d  t h a t  e x p e r i e n c e  w h e r e  t h e  
m a t t e r  w a s  t a k e n  o u t  o f  t h e i r  h a n d s  a s  t o  t h e  d e c i s i o n  a n d  t h e  g o v e r n 
m e n t  s t e p p e d  i n ?

Mr. R a w n  (L o s  A n g e l e s )  : T h a t  i s  o n  t h e  C a n a d i a n  b o r d e r l i n e .  
T h a t  i s  p r o b a b l y  t h e  r e a s o n .

Mr. J o h n s o n  : O u r  p l a n t  p a r a l l e l s  o n e  s i d e  o f  t h e i r  c a n a l .  I t  i s  
p u r e l y  l o c a t i o n .

A  V o ic e :  I n  A l l i a n c e ,  O h i o ,  w e  w e r e  r e q u e s t e d  b y  t h e  F . B . I .  to  
c lo s e  o u r  w a t e r  a n d  s e w a g e  p l a n t s .

M r .  N i l e s :  I n  o u r  p a r t i c u l a r  c a s e  t h e  c o a s t g u a r d  d e m a n d e d  t h a t  
w e  p l a c e  s i g n s  s a y i n g  “ r e s t r i c t e d  a r e a ,  k e e p  a w a y , ”  a n d  t h a t  w e  k e e p  
g a t e s  a t  t h e  e n t r a n c e  t o  t h e  p l a n t .  O f  c o u r s e ,  w e  d o n ’t  r e q u i r e  f e n c i n g  
b e c a u s e  w e  a r e  o n  a n  i s l a n d  i n  t h e  r i v e r  a n d  a l l  w e  h a v e  t o  d o  i s  p u t  
a  g a t e  a c r o s s  t h e  b r i d g e .  T h a t  i s  T o l e d o .  W e  d o  n o t  m a i n t a i n  a  
g u a r d e d  b r i d g e .  W e  h a v e  t h e  g a t e s  o p e n  d u r i n g  t h e  d a y ,  f r o m  7 :30 
in  t h e  m o r n i n g  u n t i l  5 :00  a t  n i g h t ,  b u t  t h e y  a r e  l o c k e d  t h e n  u n t i l  7 :00 
in  t h e  m o r n i n g .

SEWAGE PLANT MAINTENANCE IN WAR TIME: 
MAINTENANCE OF SEWERS

B y  R o y  L .  P h i l l i p s

City Engineer, M eadville, Pa.

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

G o o d  d e s i g n  a n d  c o n s t r u c t i o n  a r e  f u n d a m e n t a l  a n d  w h e n  c o m b i n e d  
w i t h  a n  i d e a l  s i t e  h a v i n g  g o o d  s o i l  c o n d i t i o n s  a n d  t o p o g r a p h y  c a n  p r o 
d u c e  a  s e w e r  s y s t e m  r e q u i r i n g  l i t t l e  o r  n o  m a i n t e n a n c e .  U n f o r t u n a t e l y  
w e  s e l d o m  h a v e  a n  i d e a l  s i t e  a n d  t o o  o f t e n  h a v e  h a d  n e i t h e r  g o o d  d e 
s i g n  n o r  g o o d  c o n s t r u c t i o n .  S e w e r s  a r e  n o t  w a t e r  t i g h t  n o r  r o o t  t i g h t  
a n d  a r e  f r e q u e n t l y  l a i d  o n  v e r y  f l a t  g r a d e s  o r  t o o  s h a l l o w  a n d  a s  a  r e s u l t ,  
b a s e m e n t s  h a v i n g  l i t t l e  d r a i n a g e  t o  t h e  m a i n  s e w e r  a r e  f l o o d e d  b y  a  
s l i g h t  s t o p p a g e  o r  s u r c h a r g e .  T h e  p r o b l e m  e v e n t u a l l y  b e c o m e s  l o c a l 
i z e d  i n  o n e  o r  m o r e  f l o o d e d  b u i l d i n g s  a n d  t h e  P u b l i c  W o r k s  D e p a r t 
m e n t  i s  c a l l e d .

P a r t i c u l a r  e m p h a s i s  s h o u l d  b e  p l a c e d  o n  t h e  c o n s t r u c t i o n  o f  h o u s e  
c o n n e c t i o n s .  T h e y  a r e  a  m o r e  p r o l i f i c  s o u r c e  o f  t r o u b l e  t h a n  a n y  o t h e r  
p a r t  o f  t h e  s e w e r  s y s t e m .  C a r e f u l  i n s p e c t i o n  i s  t h e  e x c e p t i o n  r a t h e r  
t h a n  t h e  r u l e  a n d  a n y  k i n d  o f  l i n e  a n d  g r a d e  a s  w e l l  a s  p o o r  j o i n t s  i s  
f r e q u e n t l y  a c c e p t e d .  T h e  w r i t e r  h a s  s u c c e e d e d  i n  w r i t i n g  i n t o  t h e  
l o c a l  p l u m b i n g  c o d e  a  r e q u i r e d  i n s p e c t i o n  a n d  a p p r o v a l  b y  t h e  C i t y  
E n g i n e e r ’s  o ff ice  o f  t h e  e n t i r e  b r a n c h  t o  t h e  b u i l d i n g  w a l l  i n  a d d i t i o n  
t o  t h e  r e g u l a r  p l u m b i n g  i n s p e c t o r ’s  w o r k .  T h i s  i s  d o n e  p r i m a r i l y  to  
g e t  m e a s u r e m e n t s  t o  p l o t  t h e  e n t i r e  b r a n c h  a n d  b u i l d i n g  f r o n t  o n  s e w e r  
m a p s  b u t  a l s o  o f f e r s  a n  o p p o r t u n i t y  t o  d e m a n d  a n d  g e t  i m p r o v e d  l a t e r a l  
c o n s t r u c t i o n .  T h i s  c o m p l e t e  i n f o r m a t i o n  o n  l a t e r a l s  i s  n o t  o f t e n  f o u n d  
b u t  i s  i n v a l u a b l e  w h e n  t r o u b l e  d e v e l o p s .

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

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

M o s t  o f  u s  w i l l  a l w a y s  h a v e  p l e n t y  o f  p l a c e s  w h e r e  w e  m u s t  t o l e r a t e  
p e r i o d i c  t r o u b l e ,  d u e  t o  a  c o m b i n a t i o n  o f  c i r c u m s t a n c e s  b e y o n d  o u r  
c o n t r o l .  L i n e s  w i l l  b e  s u r c h a r g e d ,  r o o t s  w i l l  g r o w ,  g r e a s e  w i l l  a c 
c u m u l a t e  a n d  s t o p p a g e s  w i l l  o c c u r .  Q u i c k  r e l i e f  m u s t  b e  f u r n i s h e d  
a n d  a n  i n v e s t i g a t i o n  a s  t o  c a u s e  s h o u l d  b e  m a d e .  O n  c o m b i n e d  s e w e r s ,  
a  v a r i e t y  o f  t h i n g s  m a y  b e  b l a m e d  b u t  o n  a  s e p a r a t e  s a n i t a r y  s y s t e m  t h e  
t r o u b l e  a l m o s t  a l w a y s  o r i g i n a t e s  i n  h o u s e  b r a n c h e s .  T h e  o u t s t a n d i n g  
e x c e p t i o n  i s  r o o t s  f r o m  s t r e e t  t r e e s .  S t o p p a g e s  i n  s i x  i n c h  h o u s e  
b r a n c h e s  a r e  r o d d e d  o u t  i n t o  m a i n  s e w e r s  a n d  i f  t h i s  o c c u r s  n e a r  t h e  
d e a d - e n d  o f  a  s m a l l  p i p e  m a i n  w h e r e  t h e r e  i s  a  l o w  f lo w ,  a  s t o p p a g e  
i n  t h e  m a i n  w i l l  s o o n  b e  r e p o r t e d .  T h i s  r e p o r t  i s  f r e q u e n t l y  m a d e  b y  
t h e  p l u m b e r  o r  h o u s e  o w n e r  r e s p o n s i b l e  a n d  i t  i s  d e s i r a b l e  t h a t  t h i s  
i n f o r m a t i o n  r e a c h  t h e  c i t y  a u t h o r i t i e s  b e f o r e  a  t r o u b l e s o m e  s t o p p a g e  

sis o c c u r s .
A  l o n g  e x p e r i e n c e  i n  o n e  c i t y  w i l l  t e a c h  a n  o f f ic ia l  a  l o t  a b o u t  h i s  

o w n  s e w e r  s y s t e m  a n d  r e g u l a r  s o u r c e s  o f  t r o u b l e  s h o u l d  b e  l i s t e d  a n d  
p u t  o n  a  r e g u l a r  i n s p e c t o r ’s  s c h e d u l e .  R o o t  s t o p p a g e s  a r e  u s u a l l y  
r e p e a t e r s  a n d  c a n  b e  a v o i d e d  b y  n o t i n g  t h e i r  f r e q u e n c y  a n d  s c h e d u l i n g  
r o o t  c u t t i n g  j o b s  i n  a d v a n c e  o f  t r o u b l e .  T h i s  p r a c t i c e ,  i n  t h e  w r i t e r ’s 
c i t y ,  h a s  e l i m i n a t e d  r o o t s  a s  a  r e a l  s o u r c e  o f  t r o u b l e  i n  o l d  p i p e  s e w e r s  
a l t h o u g h  t h e  c i t y  i s  p a r t i c u l a r l y  p r o u d  o f  i t s  s t r e e t  t r e e s .  T h i s  w o r k  
is d o n e  w i t h  a  d r u m  a n d  c a b l e  t y p e  o f  c l e a n e r  s e t  o v e r  t w o  m a n h o l e s ,  
d r a g g i n g  a  c u t t i n g  t o o l  e i t h e r  w a y .  A n  o c c a s i o n a l  i n s p e c t i o n  o f  c a t c h  
b a s i n s  a n d  g r e a s e  t r a p s  a t  g a r a g e  w a s h r a c k s  w i l l  p r e v e n t  m a n y  s t o p 
p a g e s  f r o m  s a n d ,  d i r t  a n d  g r e a s e  c a r r i e d  o v e r  i n t o  p i p e  s e w e r s .  C e r -  

ite t a i n  t r o u b l e s  c a n  b e  e x p e c t e d  f r o m  c e r t a i n  d i s t r i c t s  b u t  s o m e  t h i n g s
c a n n o t  b e  a n t i c i p a t e d .  W h e n  t h e  i n v e s t i g a t i o n  o f  a  s t o p p a g e  i n  a  l o c a l  
s e w e r  b r i n g s  t o  l i g h t  a  t e n  f o o t  d e e p  m a n h o l e  f i l l e d  t o  t h e  t o p  w i t h  s o m e  
f a m i l y ’s w i n t e r  a c c u m u l a t i o n  o f  c o a l  a s h e s ,  y o u  l o s e  s o m e  o f  y o u r  

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

E m p h a s i s  o n  s a f e t y  i s  i m p o r t a n t  i n  s e w e r  m a i n t e n a n c e  w o r k .  
B a d l y  r u s t e d  a n d  w e a k e n e d  m a n h o l e  s t e p s  h a v e  b e e n  r e s p o n s i b l e  f o r  
so  m a n y  a c c i d e n t s  t h a t  s o m e  c i t i e s  h a v e  a b a n d o n e d  t h e m  e n t i r e l y  a n d  
a r e  u s i n g  p o r t a b l e  l a d d e r s .  T h e  p r e s e n c e  o f  g a s ,  e i t h e r  f r o m  s e w a g e  
o r  o t h e r  g a s e s  l e a k i n g  i n t o  t h e  s e w e r s ,  i s  a  c o n s t a n t  m e n a c e  i n  s o m e  
c o m m u n i t i e s .  S m a l l e r  c i t i e s  w i t h  g o o d  s e w a g e  v e l o c i t i e s ,  d e l i v e r i n g  
a  f r e s h  s e w a g e  t o  t h e  o u t f a l l  p o i n t ,  a r e  n o t  b o t h e r e d  w i t h  s e w a g e  g a s e s
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b u t  t h e r e  i s  a l w a y s  t h e  p o s s i b i l i t y  o f  l e a k a g e  f r o m  o u t s i d e  s o u r c e s .  A  
g o o d  l i f e  b e l t  a n d  a  s u f f i c i e n t  n u m b e r  o f  m e n  011 a  j o b  t o  q u i c k l y  r e 
m o v e  a n  i n j u r e d  m a n  f r o m  a  m a n h o l e  i s  a n  i n d i s p e n s i b l e  p a r t  o f  s e w e r  
m a i n t e n a n c e  e q u i p m e n t .  W i t h i n  t h e  p a s t  m o n t h ,  t h r e e  m e n  w e r e  o v e r 
c o m e  b y  g a s  in  a  m a n h o l e  a t  a  p r i v a t e  t r e a t m e n t  p l a n t  h a n d l i n g  o r d i 
n a r y  s a n i t a r y  s e w a g e  a n d  s o m e  t r a d e  w a s t e  f r o m  t h e  p l a n t .  A f t e r  
t h e  c o l l a p s e  o f  t h e  f i r s t  m a n ,  t h e  o t h e r s  e n t e r e d  f o r  r e s c u e  w o r k  a n d  
w e r e  o v e r c o m e .  F o r t u n a t e l y  n o  d e a t h s  r e s u l t e d .  V e n t i l a t i n g  b l o w e r s ,  
g a s  t e s t e r s  a n d  s a f e t y  b e l t s  a r e  n o t  l u x u r i e s  a n d  w i l l  b e  p o p u l a r  i n  
t h i s  p l a n t  i n  t h e  f u t u r e .  I t  i s  d i f f i c u l t  t o  c o n v i n c e  m e n  w h o  h a v e  h a d  
n o  t r o u b l e  i n  y e a r s  o f  s e r v i c e  t h a t  r e a l  d a n g e r  e x i s t s .  A  t r i p  t o  t h e  
s e w a g e  t r e a t m e n t  p l a n t  a n d  a n  e x p l a n a t i o n  a t  t h e  g a s  e n g i n e  o p e r a t 
i n g  o n  s e w a g e  g a s ,  w i l l  h e l p  t o  d e m o n s t r a t e  t h e  p o s s i b i l i t i e s  o f  t r o u b l e .

A  g r e a t  n u m b e r  o f  t o o l s  f o r  s e w e r  c l e a n i n g  a r e  a v a i l a b l e  t o d a y  a n d  
i n  m a n y  c a s e s ,  c a n  b e  n s e d  f r o m  s t r e e t  l e v e l .  A  p i e c e  o f  t w o  i n c h  
p i p e ,  b e n t  t o  a  f a i r l y  l a r g e  r a d i u s  a t  t h e  l o w e r  e n d  a n d  r e a c h i n g  f r o m  
a  p o i n t  j u s t  i n s i d e  t h e  s e w e r  l i n e  t o  s t r e e t  l e v e l ,  w i l l  s e r v e  a s  a  g u i d e  
f o r  a  v a r i e t y  o f  r o d s .  O r d i n a r y  p l u m b e r s  t a p e  r o d s  c a n  b e  o p e r a t e d  i n  
t h i s  m a n n e r  a n d  a d d i t i o n a l  l e n g t h s  a d d e d  a t  t h e  u p p e r  e n d  a s  d e s i r e d .  
R o u n d  r o d s ,  d e s i g n e d  t o  b e  r e v o l v e d  i n  t h e  s e w e r  w i t h  a  c u t t i n g  t o o l  
011 t h e  e n d ,  c a n  b e  c o n t r o l l e d  w i t h  t h i s  g u i d e  p i p e .  S u c h  r o d s  a r e  t u r n e d  
e i t h e r  m a n u a l l y  o r  b y  m o t o r  a n d  a r e  w i d e l y  a n d  s u c c e s s f u l l y  u s e d  f o r  
r e m o v i n g  o b s t r u c t i o n s  w h e n  a  s i n g l e  o p e n i n g  i s  u s e d .  J o i n t e d ,  f l o a t 
i n g  w o o d e n  r o d s  a r e  s t i l l  u s e d  a n d  s h o u l d  b e  a  p a r t  o f  t h e  e q u i p m e n t  
o f  a n y  m a i n t e n a n c e  d e p a r t m e n t .

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

T h e  m o s t  i n d i s p e n s a b l e  t o o l  i n  t h e  w r i t e r ’s  e q u i p m e n t  i s  a  r e v o l v i n g  
b r a s s  f i r e  h o s e  n o z z l e ,  a  s u p p l y  o f  2 1/ 2- i n c h  h o s e  a n d  a  g o o d  c i t y  w a t e r  
p r e s s u r e .  T h i s  i s  w e l l  k n o w n  e q u i p m e n t  b u t  s t i l l  d e p e n d a b l e .  I n 
s e r t e d  i n  t h e  l o w  e n d  o f  a  c l o g g e d  s e w e r  w h e r e  r o o t s  a r e  n o t  i n v o l v e d  
a n d  t h e  c l o g g i n g  m a t e r i a l  c a n  b e  f l u s h e d  o u t ,  t h i s  n o z z l e  w i l l  p u l l  t h e  
h o s e  i n t o  t h e  p i p e  a s  p r o g r e s s  i s  m a d e  a n d  p r o v i d e s  s u f f i c i e n t  w a t e r  to  
g i v e  a  g o o d  f l u s h i n g  v e l o c i t y  i n  t h e  s e w e r  w h e r e  s m a l l  p i p e s  a r e  
i n v o l v e d .

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

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

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

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

Bi l a y i n g ,  l i n i n g  o r  o t h e r  a c t i o n  d i c t a t e d  b y  l o c a l  c o n d i t i o n s  a n d  c a n n o t  b e
e v e n  b r i e f l y  t r e a t e d  h e r e .

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

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

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

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

mans
D iscussion of P ap er by  R oy L. Phillips

M e . H o r b i n  ( A k r o n )  : T h e  m e t h o d s  m e n t i o n e d  b y  M r .  P h i l l i p s  a r e  
m o r e  o r  l e s s  u n i v e r s a l  t h r o u g h o u t  t h e  c o u n t r y ,  b u t  w e  h a v e  a n  o u t f a l l  
s e w e r  p r o b l e m  t h a t  w e  h a v e n ’t  s o l v e d .  I t  h a p p e n s  t o  b e  a  r e c t a n g u l a r  

#  s e c t i o n  o n  a  f l a t  g r a d e  a b o u t  1 0  t o  1 2  f e e t  w i d e ,  7 f e e t  h i g h  a n d  a t  t h e
nil1'  p r e s e n t  t i m e  t h e r e  i s  a c c u m u l a t e d  a b o u t  2 0  i n c h e s  o f  s i l t .  T h e  l i n e  o f

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

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

m
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a  s e w e r  t o  c l e a n  i t  a n d  w e  h a v e  t r i e d  t h e  s i l t  s c r a p e r  m e t h o d ,  b e c a u s e  
w e  h a v e  o n e  p o i n t  a t  w h i c h  t h e r e  i s  a  d o o r  l a r g e  e n o u g h  t o  a d m i t  a  r o w 
b o a t .  T h a t  i s  l o c a t e d  a t  a  s i p h o n  c h a m b e r .  T h a t  i s  t h e  o n l y  a c c e s s  
p o i n t  o n  t h i s  s e w e r  a n d  w e  h a v e  t r i e d  t o  c l e a n  t h e  o n e  s e c t i o n  i n  t h e  h o p e  
t h a t  t h e  r e s t  o f  t h e  s i l t  w o u l d  w a s h  d o w n  t o  u s ,  b u t  t h a t  d o e s n ’t  h a p p e n  
i n  a l l  c a s e s .  W e  h a v e  l o w e r e d  i t  a  t r i f l e  a f t e r  w o r k i n g  a b o u t  s i x  w e e k s ,  
d e s p i t e  t h e  f a c t  t h a t  t h e r e  a r e  t i m e s  i n  t h e  d a y  w h e n  t h e  f l o w  g e t s  s o  h i g h  
t h a t  i t  i n t e r f e r e s  w i t h  t h e  j o b ,  s o  w e  h a v e n ’t  b e e n  a b l e  t o  w o r k  a  f u l l  
e i g h t - h o u r  d a y .

T h e r e  a r e  o t h e r  t i m e s ,  d u e  t o  t h e  s y n t h e t i c  r u b b e r  w a s t e  i n  t h e  C i t y  
o f  A k r o n ,  t h a t  s h o t s  o f  g a s  a r e  g i v e n  o f f  a n d ,  o f  c o u r s e ,  w h e n  t h e y  o c c u r  
t h e  m e n  b e c o m e  f r i g h t e n e d .  I t  i s  n o t  a c t u a l l y  d a n g e r o u s  b u t  t h e y  b e 
c o m e  f r i g h t e n e d  a n d  w o n ’t  w o r k .  W h e n  w e  t r y  t o  w o r k  a t  t h i s  p a r 
t i c u l a r  j o b  w e  f i n d  w e  g e t  a b o u t  t w o  f u l l  d a y s  i n  t h e  w e e k  o u t  o f  i t ,  s o  o u r  
s i x  w e e k s  o f  w o r k  h a s  n o t  g o t t e n  u s  a n y w h e r e  y e t .  I  w a s  j u s t  w o n d e r 
i n g  i f  a n y b o d y  h a d  a  s i m i l a r  p r o b l e m  a n d  c o u l d  g i v e  u s  a  l i t t l e  t i p  a s  t o  
h o w  t o  r e m o v e  t h i s  s i l t .  W e  k n o w  b y  t u r n i n g  t h e  s e w a g e  o u t  i n t o  t h e  
r i v e r ,  b y - p a s s i n g  i t ,  w e  c a n  r e m o v e  t h e  s i l t .  W e l l  a n d  g o o d ,  b u t  w e  
c a n ’t  t h r o w  4 0 , 0 0 0 ,0 0 0  g a l l o n s  o f  s e w a g e  i n t o  t h e  r i v e r .  I t  w o u l d  s o r t  
o f  h u r t  t h e  c o n s c i e n c e  o f  o u r  e n g i n e e r s .

Mr. R a m s e ie r  ( B e r k e l e y ,  C a l i f . ) : T h e r e  w a s  a  m e t h o d  d e v e l o p e d  b y  
M r .  R a w n  i n  h i s  d i s t r i c t  t h a t  I  t r i e d  o u t  m y s e l f  o n  g r a v e l ,  i n  a  c i r c u l a r  
s e w e r  7 %  f e e t  i n  d i a m e t e r .  W e  p u t  a  m e t e r  i n  a n d  f o u n d  t h e  g r a v e l  t o  
b e  a b o u t  11  i n c h e s  d e e p  j u s t  a b o v e  t h e  m e t e r  a n d  t h e n  i t  t a p e r e d  o f f  t o  
n o t h i n g  a b o u t  1 5 0  f e e t  u p s t r e a m .  T h e  g r a v e l  r a n g e d  i n  e v e r y t h i n g  
f r o m  p e a g r a v e l  u p  t o  b u i l d i n g  b i ’i c k s .  W e  t o o k  a  p i e c e  o f  p l y w o o d ,  c u t  
i t  t o  t h e  s h a p e  o f  t h e  s e w e r ,  o n l y  t w o  f e e t  w i d e  s o  i t  w a s  o n l y  a  s e c t o r  
o f  t h e  s e w e r ,  a n d  p u t  t h a t  i n t o  t h e  s e w e r  w i t h  a  t a i l  b o a r d  011 i t  a n d  a  
c o u p l e  o f  r o p e s  t o  k e e p  i t  s t r a i g h t .  A  c o u p l e  o f  u s  w a l k e d  u p  t h e  s e w e r  
d u r i n g  l o w  f lo w  t o  a b o v e  t h i s  g r a v e l  d e p o s i t  a n d  r o d e  t h a t  d o w n .  N o w  
t h e  w a t e r  r u n n i n g  d a m m e d  u p  b e h i n d  t h i s  t w o - f o o t  b o a r d  j e t t e d  o u t  
f r o m  u n d e r  i t ,  p r o v i d e d  e n o u g h  j e t  t o  m o v e  t h e  g r a v e l .  W e  m o v e d  t h a t  
w h o l e  1 5 0  f e e t  o f  g r a v e l  i n  o n e  m o r n i n g ’s  w o r k .

I  h a v e  u s e d  t h e  s a m e  p r i n c i p l e  i n  s m a l l e r  s e w e r s ,  t h e  i d e a  M r .  B a w n  
h a s  d e v e l o p e d  w i t h  b e a c h  b a l l s ,  a n d  m o v e d  a  l o t  o f  s a n d  i n  a  s h o r t  t i m e .

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

Mr. N ile s: I  w o n d e r  i f  t h i s  s u g g e s t i o n  m i g h t  n o t  h e l p .  P u t  i n  a  
s m a l l  t y p e  o f  d r e d g e  t h a t  y o u  c o u l d  f l o a t  d o w n — a  m o d i f i e d  t y p e  w h i c h  
w o u l d  o p e r a t e  i n ,  s a y  2 0  i n c h e s  o f  w a t e r - — i f  t h a t  i s  a b o u t  t h e  d e p t h  o f  
t h e  s i l t  y o u  h a v e .  I t  i s  d o n e  q u i t e  s u c c e s s f u l l y  i n  s m a l l  d r a i n a g e  
s y s t e m s .

Mr. E n lo e  ( A t l a n t a ) : W e  h a d  a  s e c t i o n  b e t w e e n  o u r  b a r  s c r e e n s  a n d  
o u r  g r i t  c o l l e c t o r s  t h a t  i s  v e r y  Avide a n d  w e  h a d  t h e  s a m e  a c c u m u l a t i o n
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o f  s i l t  w h i c h  w e  r e m o v e d  b y  b u i l d i n g  a  p a r t i t i o n  a n d  r u n n i n g  a l l  t h e  
w a t e r  t h r o u g h  a  p a r t  o f  i t ,  d o w n  t h e  c e n t e r .

C h a i r m a n  L a r s o n  : W h o  w a s  i t  t h a t  c l e a n e d  o u t  h i s  s t a b l e s  b y  s e n d 
i n g  a  r i v e r  t h r o u g h  ?

A  V o ic e  : H e r c u l e s .
M r .  B r o o k s  ( W o r c e s t e r ,  M a s s . ) : M r .  P h i l l i p s  h a s  c o v e r e d  t h e  w h o l e  

s i t u a t i o n ,  i t  s e e m s  t o  m e ,  o n  t h e  i d e a l  w a y  o f  m a i n t a i n i n g  a  s e w e r  s y s 
t e m .  I  w a s  g l a d  t h a t  h e  b r o u g h t  o u t  t h e  f a c t  t h a t  a  s e w e r  s y s t e m  i s  v e r y  
l i t t l e  a p p r e c i a t e d  b y  t h e  p u b l i c  a s  l o n g  a s  i t  i s  w o r k i n g ,  a n d  t o  c a r r y  t h a t  
s t i l l  f u r t h e r ,  i t  i s  v e r y  l i t t l e  a p p r e c i a t e d  b y  t h e  g o v e r n i n g  p o w e r s .  N o w  
y o u  c a n n o t  m a i n t a i n  a  s e w e r  s y s t e m  i n  a n y  c i t y  o f  a n y  s i z e — w e  h a v e  
s o m e  4 0 0  m i l e s  o f  s e w e r s  i n  W o r c e s t e r — u n l e s s  y o u  h a v e  a d e q u a t e  f u n d s .  
W e  t a k e  c a r e  o f  o u r  s e w e r  s y s t e m  i n  W o r c e s t e r  m o r e  o r  l e s s  o n  t h e  h i t  
o r  m i s s  s c h e m e ,  d u e  e n t i r e l y  t o  t h e  f a c t  t h a t  w e  d o n ’t  h a v e  s u f f i c i e n t  a p 
p r o p r i a t i o n s  t o  i n s p e c t  a n d  t o  t a k e  c a r e  o f  t h e  l i n e s  a s  w e  s h o u l d .  I f  a  
b r e a k a g e  o c c u r s ,  w e  t a k e  c a r e  o f  i t .  O u r  c a t c h  b a s i n s  a r e  c l e a n  a s  l o n g  
a s  o u r  m o n e y  h o l d s  o u t ,  a n d  s o  i t  g o e s .  T h a t  i s  r e a l l y  a  v i t a l  t h i n g — t o  
g e t  s u f f i c i e n t  m o n e y  t o  t a k e  c a r e  o f  y o u r  w o r k s .  S e w e r s  o n c e  b u i l t  
s h o u l d  b e  p r o p e r l y  d e s i g n e d  a n d  p r o p e r l y  b u i l t ,  o f  c o u r s e ,  b u t  o n c e  b u i l t  
t h e y  a r e  f o r g o t t e n  u n l e s s  s o m e t h i n g  h a p p e n s .

M r .  P h i l l i p s  s p o k e  o f  c a t c h  b a s i n s  a n d  t h e  n e c e s s i t y  f o r  t r a p p i n g  
th e m ,  a n d  I  h o l d  t o  t h e  s c h o o l  t h a t  a l l  s i l t  s h o u l d  b e  k e p t  o u t  o f  a  s e w e r .  
I  d o n ’t  c a r e  w h e t h e r  i t  h a s  a n  o u t l e t  o r  n o t .  I  c a n ’t  s e e  a n y  s e n s e  i n  
a d m i t t i n g  s a n d  o r  g r i t  i n t o  a  s e w e r  a n d  l e t t i n g  i t  g o  t o  t h e  o u t l e t  o f  
y o u r  s u r f a c e  s e w e r  a n d  t h e n  s h o w  a  l e t - u p .  O f  c o u r s e ,  i n  s o m e  s e c t i o n s  
y o u  m a y  h a v e  a n  o u t l e t  g o o d  e n o u g h  s o  y o u  c a n  s t a n d  t h a t ,  b u t  w e  t a k e  
a d v a n t a g e  o f  a l l  l o c a l  e x i s t i n g  w a t e r w a y s .  W e  h a v e  t o  t a k e  c a r e  o f  
t h e  o u t l e t  o r  t h e r e  w i l l  b e  s h o a l s  i n  t h e  p o n d  o r  b r o o k .  W e  g o  o n  t h e  
t h e o r y  t h a t  w e  w i l l  r e m o v e  t h e  g r i t  f r o m  t h e  c a t c h  b a s i n  a n d  p r e v e n t  i t  

\;r f r o m  g e t t i n g  i n t o  t h e  s e w e r  i t s e l f .  R o o t s  a n d  b l o c k a g e s  o f  m a i n  s e w e r s
o c c u r  i n  a n y  s y s t e m .  G r e a t  c a r e  m u s t  b e  t a k e n ,  o f  c o u r s e ,  o n  j o i n t s ,  

jl' O u r  s y s t e m  i n  W o r c e s t e r  s t a r t e d  b a c k  i n  1 8 6 0 ,  s o  w e  h a v e  a  g r e a t  m a n y
s e w e r s  t h a t  a r e  h o a r y  w i t h  a g e .

P I  w a s  r a t h e r  i n t e r e s t e d  i n  M r .  I i o r b i n ’s  r e m a r k s  a b o u t  h i s  o u t f a l l
s e w e r  a n d  t h e  s i l t  i n  i t .  I t  s t r i k e s  m e  t h a t  i t  i s  q u i t e  a  p r o b l e m ,  b u t  I  
h o l d  t o  t h e  f a c t  t h a t  a  j e t  o f  w a t e r  p r o p e r l y  m a i n t a i n e d  w i l l  c a r r y  
t h a t  a l o n g .  W e  h a v e  h a d  o n e  o r  t w o  c a s e s  i n  W o r c e s t e r  w h e r e  w e  h a v e  
h a d  to  g e t  i n  a n d  c l e a n  i t  b y  h a n d ,  b u t  w e  w e r e n ’t  f a c e d  t h e r e  w i t h  a n  
e x c e s s i v e  a m o u n t  o f  w a t e r .  M a i n t e n a n c e  o f  s e w e r s  i s  a  n e v e r - e n d i n g  
p r o p o s i t i o n .  T h e r e  h a v e  b e e n  s o m e  m e c h a n i c a l  d e v i c e s  d e v e l o p e d  
w h i c h  a r e  v e r y  s a t i s f a c t o r y .  A  m a i n t e n a n c e  f o r c e  t h a t  t h o r o u g h l y  u n 
d e r s t a n d s  t h e  l a y o u t  o f  y o u r  s y s t e m  i s  v i t a l  t o  p r o p e r t y  m a i n t e n a n c e .

M r ,  R a w n  : C h a i r m a n  L a r s o n ,  t h i s  g e n t l e m a n  h a s  a s k e d  a  q u e s t i o n  
r i g h t  h e r e  t h a t  I  t h i n k  h e  o u g h t  t o  b e  a n s w e r e d  o n , — t h e  m a t t e r  o f  c l e a n 
i n g  o u t  h i s  s e w e r .  M r .  R a m s e i e r  e x p l a i n e d  i t  i n  p a r t ,  t h e  a c t i o n  o f  t h e  
j e t  t o  s c o u r  o u t  a n d  s c o u r  u p  u n d e r n e a t h  t h e  v o l u m e  o f  t h e  f lo w  a n d  s c o u r  
a r o u n d  t h e  e d g e s .  W h a t  y o u  d o  i s  t o  b u i l d  s o m e t h i n g  t h a t  j u s t  f a i r l y
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f i t s  y o u r  s e w e r ,  a l l  e x c e p t  t h e  t o p  e i g h t  i n c h e s ,  w e i g h t e d  d o w n  w i t h  
s t o n e s  i n s t e a d  o f  M r .  R a m s e i e r ,  a n d  p u t  a  t r a i l  o n  t h e  b a c k  s o  i t  w o n ’t  
o b s t r u c t  t h e  m a n h o l e .  L e t  t h e  w a t e r  p u s h  t h a t  d o w n  f r e e l y .  A s  i t  
p u s h e s  i t ,  t h e  j e t  w o r k s  t h e  s a n d  u p  t o  t h e  t o p  a n d  c a r r i e s  i t  a l o n g  a n d  
t h e  m o r e  c o n s t r i c t e d  t h e  o p e n i n g  b e c o m e s  o n  t h e  t o p  o f  t h e  s a n d  t h e  
f a s t e r  t h e  v e l o c i t y  i s  o n  t h e  s a n d  a n d  t h e  m o r e  i t  i s  c a r r i e d  a l o n g .  I f  i t  
i s  c a r r i e d  t o o  f a s t  i t  l o o k s  a s  t h o u g h  i t  w i l l  s t o p  y o u r  t r a i l  l i n e  a n d  i t  
s t o p s  i t  w h e n  t h e  f lo w  i s  t o o  h i g h ,  b u t  y o u  c a n  c o n t r o l  i t  a b s o l u t e l y .  Y o u  
c a n  s c o u r  a n y t h i n g  o u t  o f  t h a t  l i n e  t h a t  w i l l  m o v e .  I  k n o w  y o u  c a n  d o  
i t  c o n s t a n t l y .  W e  h a v e  m i l e s  a n d  m i l e s  o f  s e w e r s  t h a t  h a v e  t h o u s a n d s  
o f  t o n s  o f  s a n d  i n  t h e m  t h a t  w e  h a v e  t o  d i g  o u t  e v e r y  y e a r .  T h a t  i s  t h e  
w a y  w e  d o  i t .

Mr. J .  J .  W o l t m a n n  ( B l o o m i n g t o n ,  111.) : T h e  D i s t r i c t  o f  B l o o m i n g 
t o n  h a d  a n  e x p e r i e n c e  t w o  y e a r s  a g o .  T h e  i n t e r c e p t o r s  w e r e  a l m o s t  
e n t i r e l y  b u i l t  w i t h  w e l l s .  A b o u t  t h r e e - q u a r t e r s  o f  a  m i l e  o f  t h a t  i n t e r 
c e p t o r  w a s  t h r e e - q u a r t e r s  f u l l  o f  g r a v e l  a n d  a l l  o f  t h e  j e t t i n g  m e t h o d s  
a n d  o t h e r  m e t h o d s  t h a t  w e r e  t r i e d  f i n a l l y  e n d e d  u p  w i t h  t w o  o f  t h e  M i l 
w a u k e e  c l e a n i n g  m a c h i n e s .  Y o u  a r e  f a m i l i a r  w i t h  t h o s e .  I t  i s  a  w i n d 
l a s s  t y p e  o p e r a t e d  w i t h  g a s  e n g i n e s  a n d  i t  t o o k  t w o  o f  t h e m ,  o n e  011 e a c h  
e n d  o f  a  s e c t i o n  o f  s e w e r .  T h e  m a n h o l e s  w e r e  400 t o  500 f t .  a p a r t .  I n  
s e v e r a l  c a s e s  w h e r e  t h e y  w e r e  f a r t h e r  a p a r t  t h a n  t h a t  w e  h a d  t o  b r e a k
i n  t h e  t o p  o f  t h e  s e w e r  i n  o r d e r  t o  m a k e  a n y  s p e e d  a t  a l l .

F i n a l l y  t h e  m a n  w h o  w a s  d o i n g  t h e  w o r k  d e v i s e d  a  s c r a p e r  o u t  o f  a n  
i c e  m a c h i n e  c a n .  Y o u  c a n  i m a g i n e  a  s e c t i o n  o f  a  b l o c k  o f  i c e  m a d e  i n t o  
t h e  s h a p e  o f  a  s c r a p e r  a n d  b y  p u t t i n g  t h e  w i n d l a s s  o n  e a c h  e n d  o f  t h i s  
s e c t i o n  t o  d r a g  i t  b a c k  a n d  f o r t h ,  k e e p i n g  t h e  m e n  o u t  o f  t h e  s e w e r .  W e  
h a d  t h e  s a m e  d i f f i c u l ty .  I t  w a s n ’t  d a n g e r o u s  b u t  t h e r e  w a s n ’t  m u c h  
r o o m  t o  w o r k  i n  t h e  s e w e r .  O n e  w o u l d  t a k e  i t  b a c k  a n d  o n e  b r i n g  i t  
o u t  w i t h  t h e  g r a v e l .  I t  w a s  s o  s h a p e d  t h e  g r a v e l  w o u l d  c o m e  u p  t o  t h e  
t o p .  T h e r e  w e r e  2 0  o r  3 0  c a r l o a d s  o f  g r a v e l .

Mr. H o r b i n  : I  b e l i e v e  y o u  a r e  t a l k i n g  a b o u t  t h e  C h a m p i o n  m a c h i n e .  
W e  h a v e  t h a t ,  t o o .  I n  o r d e r  t o  o p e r a t e  t h a t  p r o p e r l y ,  y o u  o u g h t  t o  h a v e  
a  m a n h o l e  o r  a  h o l e  i n  t h e  c e n t e r  o f  t h e  s e w e r .  T h a t  w e  c a n ’t  d o  u n l e s s  
w e  c r a c k  t h e s e  t h r e e  o r  f o u r  s e c t i o n s .

Mr. W o l t m a n n :  W e  d i d  t h a t  t h i n g .  T h e  b u c k e t  f i t  v e r y  w e l l .
Mr. H o r b i n  : W e  h a v e  n o  t r o u b l e  w i t h  t h e  c i r c u l a r  s e c t i o n .  T h e r e  

i s  a  c i r c u l a r  s e c t i o n  u p s t r e a m  011 t h i s  s q u a r e  o r  r e c t a n g u l a r  s e c t i o n  in
a  l o w  a r e a .  T h e r e  i s  110 c o v e r a g e  t o  i t  w h a t s o e v e r .

Mr. P h i l l i p s :  M a y  I  a s k  t h e  g e n t l e m a n ,  H o w  l o n g  i s  t h a t  s e w e r ?  
D o n ’t  y o u  h a v e  a n y  o p e n i n g s  i n  i t  a t  a l l ,  t h a t  r e c t a n g u l a r  p a r t ?

M r , H o r b i n  : J u s t  t h e  m a n h o l e s  600 f e e t  a p a r t .  T h o s e  m a n h o l e s  a r e  
b u i l t  011 t h e  s i d e  o f  t h e  s e w e r  a n d  a s  I  s a i d ,  i t  h a s  s o  m a n y  a n g l e s  t o  i t  
t h e r e  i s n ’t  a  m a n h o l e  011 e v e r y  p i e c e .  Y o u  h a v e  t o  p u l l  a r o u n d  t h e  
c u r v e .  O f  c o u r s e ,  y o u  h a v e  t o  p u t  a  m a n  i n s i d e  t h e  s e w e r  t o  s o r t  o f  
g u i d e  t h i s  c a b l e  o r  i t  w o u l d  w e a r  o u t  i n  a  s h o r t  t i m e  a n d  w e  c a n ’t  g e t  
t h e  m e n  t o  e n t e r  t h e  s e w e r .  W e  u s e d  t o  h a v e  m e n  w h o  w o u l d  s re t  i n t oo
a  s e w e r  a n y  t i m e .  T h e y  w e r e  f e a r l e s s  a s  f a r  a s  s e w a g e  i s  c o n c e r n e d ,
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e v e n  d u c k  u n d e r n e a t h  t h e  s u r f a c e  o f  t h e  s e w a g e ,  b u t  y o u  c a n ’t  g e t  t h o s e  
m e n  n o w - a - d a y s .

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

W h i l e  I  a m  o n  m y  f e e t  I  w o u l d  l i k e  t o  e m p h a s i z e  o n e  o t h e r  t h i n g .  
I  d o n ’t  t h i n k  t h e  s e w a g e  m a n  g e t s  t h e  p r o p e r  r e c o g n i t i o n .  I t  i s  h a r d  t o  
r o m a n c e  s e w e r a g e  a n d  d o  t h i s  s o r t  o f  t h i n g ,  n o t  t r y i n g  t o  s e l l  y o u r s e l f  
p a r t i c u l a r l y .  I t  i s  s o r t  o f  a  p h o b i a  w i t h  m e  t h a t  t h e  S t e t s o n  h a t  d a y  
o f  t h e  e n g i n e e r  i s  o v e r ,  a n d  t o o  m a n y  m e n  a r e  s a y i n g ,  ‘ ‘ I  h a v e  t o  m a k e  
s p e e c h e s  a n d  w r i t e  a r t i c l e s  a n d  g e t  o u t  i n  f r o n t  o f  t h e  w o m a n ’s  c l u b  a n d  
t r y  to  s e l l  m y  s e w e r  s y s t e m .  ”  I f  I  h a v e  t o  d o  t h a t  I  w i l l  g e t  i n t o  s o m e  
o t h e r  k i n d  o f  a  j o b ,  b u t  I  t h i n k  a  g r e a t  m a n y  o f  o u r  t r o u b l e s  h a r k  b a c k  
to  t h a t  v e r y  r e t i c e n c e  o n  o u r  p a r t .

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

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

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

Me. Cook (Painesville) : I  would like to ask Mr. Phillips what his 
experience has been in using copper sulfate.

M e. P h i l l i p s :  F o r  w h a t  p u r p o s e ?
M e. C o o k  : F o r  t h e  p u r p o s e  o f  k i l l i n g  r o o t s .
M e . P h i l l i p s :  I  h a v e  h a d  n o  e x p e r i e n c e  p e r s o n a l l y .  I  h a v e  t w o  o r  

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

Me. Cook : I  have tried that this summer and in places where I  could 
see the roots before I  have inserted the copper sulfate I  have noticed 
that the roots did tu rn  black and to my knowledge the roots haven’t let 
go yet but it is my hope they will.

Me. IIoebin ( A k r o n )  : M r .  C h a i r m a n ,  I  r e a d  a n  a r t i c l e  i n  The A m e r i 
can City  t h a t  in  C a l i f o r n i a  t h e y  u s e  c o p p e r  s u l f a t e .

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

Me. Rawn : T h a t  sounds l i k e  B e r l  P h i l l i p s  of S a n  D i e g o .  H e  h a s
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r o o t s  t h a t  w o u l d  r e a c h  f r o m  h e r e  t o  t h e  c e i l i n g  a n d  c o m p l e t e l y  f i ll  u p  
t h e  s e w e r s .  I  t h i n k  t h e y  m u s t  h a v e  b e e n  v e r y  p o o r l y  c o n s t r u c t e d  
s e w e r s  i n  t h e  f i r s t  p l a c e ,  a n d  i n  t h e  s e c o n d  p l a c e ,  I  d o n ’t  k n o w  b u t  w h a t  
h e  s a v e s  t h e  w h o l e  a c c u m u l a t i o n  a n d  p u t s  t h e m  i n  o n e  p l a c e .  B e r l  
m i g h t  b e  a b l e  t o  t e l l  y o u  a b o u t  c o p p e r  s u l f a t e .

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

Mr, L a r u e  ( A k r o n ) : T h e r e  i s  a  q u e s t i o n  I  w o u l d  l i k e  t o  a s k .  
W h a t  i s  t h e  p r a c t i c e  o f  c i t i e s  g e n e r a l l y  w i t h  r e f e r e n c e  t o  t e s t i n g  f o r  
e x p l o s i v e  g a s e s  i n  s e w e r s ?

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

Mr. H o m m o n  ( C a n t o n )  : I  w o n d e r  i f  t h e  r e p r e s e n t a t i v e  i s  h e r e  f r o m  
M i l w a u k e e .  I  h a p p e n e d  t o  b e  u p  t h e r e  a  m o n t h  a g o .  T h e y  m a d e  
q u i t e  a n  e x t e n d e d  s t u d y  o n  s e w e r  g a s .  A s  a  m a t t e r  o f  f a c t ,  I  t h i n k  
i n  1 9 3 6  o r  1 9 3 7  t h e y  h a d  a  W . P . A .  p r o j e c t  w h i c h  m a d e  a n  e n t i r e  s u r 
v e y  o f  t h e  c i t y  a n d  m a d e  a n a l y s e s  o f  t h e  g a s e s .  W h e n  t h e y  g o  o u t  
i n t o  a n  a r e a  o n  a n y  k i n d  o f  a  r e p a i r  j o b ,  b e f o r e  t h e y  g o  t h e y  c h e c k  to  
s e e  i f  t h e r e  i s  a n y  k i n d  o f  a  d a n g e r o u s  g a s  t h e r e ,  a n d  t h e y  h a v e  t h e i r  
v e n t i l a t i n g  e q u i p m e n t  t h e y  t a k e  w i t h  t h e m .

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

Mr. L a r u e  : I  a m  i n t e r e s t e d  i n  w h a t  i s  t h e  p r a c t i c e  o f  c i t i e s .  D o  
t h e y  m a k e  t e s t s  f o r  e x p l o s i v e  g a s e s ?  W h a t  a r e  t h e  c i t i e s  d o i n g  to  
p r e v e n t  l a w s u i t s  f o r  d a m a g e s  d u e  t o  e x p l o s i o n s  a n d  t h i n g s  o f  t h a t  
n a t u r e .

C h a i r m a n  L a r s o n  : I  d a r e  s a y  a l l  o f  u s  a r e  m o r e  o r  l e s s  n e g l i g e n t  
i n  t h a t  r e g a r d .  W e  r e a l i z e  t h e  n e c e s s i t y ,  b u t  w e  j u s t  d o n ’t  t a k e  t h e  
n e c e s s a r y  p r e c a u t i o n s .

M r ,  B r o o k s  ( W o r c e s t e r ,  M a s s . ) : I  c a n  s p e a k  f o r  m y  t o w n  a n d  m y  
c i t y .  W e  h a v e  a l l  t h a t  e q u i p m e n t  b u t  I  h a v e  t h e  d e v i l ’s  o w n  t i m e  to
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g e t  m y  m e n  to  t a k e  i t  o u t  w h e n  i t  i s  n e c e s s a r y .  T h e y  h a v e  b e e n  w o r k 
i n g  i n  s e w e r s  a n d  w h e n  t h e y  l i f t  o f f  a  m a n h o l e  c o v e r  a n d  t a k e  a  w h i f f ,  
d o w n  t h e y  g o .  I  h a v e n ’t  h a d  a n y  t r o u b l e ,  b u t  I  h a v e  f o u n d  t h e  s a f e t y  
b e l t ,  w i t h  l a m p s  a n d  w i t h  g a s - t e s t i n g  d e v i c e s ,  a r e  i n  m y  s t o c k r o o m  
b e c a u s e  t h e y  n e v e r  t a k e  t h e m  o u t  u n l e s s  s o m e b o d y  i s  t h e r e  a n d  t e l l s  
t h e m  to .  A s  f a r  a s  i l l u m i n a t i n g  g a s ,  w h e n  w e  g e t  a  c o m p l a i n t  o f  g a s  
i n  t h e  s e w e r ,  w e  i m m e d i a t e l y  t u r n  t h a t  o v e r  t o  t h e  g a s  c o m p a n y ,  a n d  
I  w i l l  s a y  t h i s  f o r  t h e  l o c a l  g a s  c o m p a n y :  t h e y  h a v e  a l l  t h i s  e q u i p 
m e n t  a n d  t h e y  a r e  t e s t i n g  a l l  t h e  t i m e .  N o w  I  t h i n k  m y  c o n d i t i o n  
p e r h a p s  i s  t r u e  i n  m a n y  e a s t e r n  c i t i e s .  T h e y  h a v e  t h e ' e q u i p m e n t  b u t  
d o n ’t  u s e  i t .

Me. V a n  K l e e c k  : M r .  C h a i r m a n ,  g e t t i n g  b a c k  t o  C o n n e c t i c u t  a g a i n ,  
I  a m  s o r r y  t o  s a y  t h a t  o f  4 0  m a j o r  m u n i c i p a l i t i e s  i n  C o n n e c t i c u t  w e  
h a v e  o n l y  o n e  t o  m y  k n o w l e d g e  t h a t  u s e s  s a f e t y  e q u i p m e n t .  I  t h i n k  
t h a t  i s  u n f o r t u n a t e ,  n o t  t h a t  w e  a r e  h a v i n g  a n y  g r e a t  n u m b e r  o f  
c a s u a l t i e s ,  b u t  t h a t  i s  t h e  t r o u b l e  w i t h  t h e  s e w e r  m a i n t e n a n c e  w o r k .  
W e  o n l y  h a v e  i s o l a t e d  c a s e s  a n d  t h e n  s o m e t h i n g  h a p p e n s  a n d  e v e r y 
b o d y  g e t s  b u s y  a n d  i s  s a f e t y - m i n d e d  a l l  o f  a  s u d d e n .  H o w e v e r ,  the}" 
t r y  to  g e t  a  g o o d  s t a n d i n g  w i t h  t h e  C o n n e c t i c u t  S t a t e  H e a l t h  D e p a r t 
m e n t  b y  c a r r y i n g  t h e  n e c e s s a r y  e q u i p m e n t .  I  h a v e  i n  m y  c a r  o x y g e n  
d e f i c i e n c y  i n d i c a t o r ,  w i t h  a n  a s p i r a t o r  t o  t e s t  t h e  g a s  i n  t h e  s e w e r  to  
s e e  i f  t h e r e  i s  s u f f i c i e n t  o x y g e n  a n d  s e e  i f  t h e r e  i s  a n y  h y d r o g e n  c o n 
c e n t r a t i o n  o r  o t h e r  h i g h  e x p l o s i v e  g a s e s .  W e  a l s o  u s e  c a r b o n  m o n o x i d e  
a m p u l e s  t o  d e t e c t  c a r b o n  m o n o x i d e .

J u s t  l a s t  w e e k  I  w a s  c h e c k i n g  o n  o v e r f l o w s .  W e  f o u n d  a  g a s  l e a k  
o f  c o n s i d e r a b l e  p r o p o r t i o n s  a n d  r e p o r t e d  i t  t o  t h e  N e w  H a v e n  G a s -  
L i g h t  C o m p a n y .  I  a l s o  c a r r y  a  b o t t l e  o f  l e a d  a c e t a t e  a n d  m o i s t e n  
f i l t e r  p a p e r  w i t h  t h a t  a n d  p u t  t h a t  i n  t h e  m a n h o l e  f o r  t e n  m i n u t e s  o r  s o  
to  s e e  i f  t h e r e  i s  a n y  c o n c e n t r a t i o n  o f  h y d r o g e n  s u l f i d e .  T h e r e  a r e  o n e  
o r  t w o  o t h e r  t h i n g s  w e  c a r r y  a l s o .  W e  t r y  t o  s e t  t h e  e x a m p l e .  I  
w o u l d n ’t  w a n t  t o  h a v e  a n y t h i n g  h a p p e n  w h e n  I  w a s  w o r k i n g  o n  t h e  
s e w e r  w i t h  a  m a i n t e n a n c e  c r e w .  T h e r e  i s  a  l a c k  o f  a t t e n t i o n  t o  t h a t  
p r o b l e m  a s  w e  a l l  k n o w .

M e . R a w n : I  w a n t  t o  c i t e  a n  e x a m p l e  o f  t h e  C i t y  o f  L o s  A n g e l e s  
w h i c h  is  o u t  o f  m y  f i e ld .  T h e y  h a v e  w h a t  t h e y  c a l l  a  p a c k a g e  d e l i v e r y  
t r u c k  w h i c h  h a s  a l l  t h e  i n s i g n i a  o n  i t  t o  m a k e  i t  a p p e a r  t o  b e  a  d a n g e r 
o u s  i n s t i t u t i o n .  T h e y  a r e  c o n s t a n t l y  g o i n g  o v e r  t h e i r  s y s t e m  a n d  
t e s t i n g  t o  s e e  i f  t h e r e  a r e  e x p l o s i v e  g a s e s .  T h e  r e a s o n  t h e y  d o  i t  i s  
b e c a u s e  t h e y  a r e  c o n s t a n t l y  h a v i n g  e x p l o s i o n s .  O u r  w h o l e  c o l o n y  u p  
t h e r e  i s  b u i l t  o n  t h e  b a s i s  o f  o i l  a n d  g a s o l i n e  a n d  k e r o s e n e  a n d  t h e i r  
h i g h  o x i d a t i o n ,  b u t  t h e s e  g a s o l i n e s  a r e  a l l  t h r o u g h  t h e  a r e a  a n d  t h e  
s e w a g e  i s  a c t u a l l y  f u l l  o f  g a s  f r o m  t i m e  t o  t i m e .  T h e y  t a k e  t h e  m o s t  
e x t r a o r d i n a r y  p a i n s  t o  k e e p  f r o m  h a v i n g  e x p l o s i o n s .  T h e  t h i n g  w e  t e s t  
f o r  m o s t  i s  c a r b o n  d i o x i d e  a n d  h y d r o g e n  s u l f i d e .  W e  h a d  t w o  m e n  
k i l l e d  n o t  o v e r  t w o  m o n t h s  a g o ,  o n e  o f  t h e  w o r k e r s  i n  o n e  o f  # u r  s e w e r s .  
T h e r e  a r e  a  l a r g e  n u m b e r  o f  m e n  k i l l e d  i n  C a l i f o r n i a  a n d  p a r t i c u l a r l y  
in  t h e  m e t r o p o l i t a n  a r e a  b e c a u s e  t h e y  d i d n ’t  t a k e  p r e c a u t i o n s  r e g a r d i n g  
h y d r o g e n  s u l f id e .
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M r ,  L a r u e  ( A k r o n ) : T h e  b a s i s  o f  m y  q u e s t i o n  w a s  t h i s :  L a s t  D e 
c e m b e r  w e  h a d  a n  e x p l o s i o n  i n  o n e  o f  o u r  l a r g e  s t o r m  s e w e r s  w h i c h  
k i l l e d  t h r e e  p e o p l e  a n d  i n j u r e d  s o m e  2 6  o t h e r s ,  a n d  a s  t h e  r e s u l t  o f  
t h a t ,  d a m a g e  s u i t s  a m o u n t i n g  t o  p r o b a b l y  h a l f  a  m i l l i o n  d o l l a r s .  W e l l ,  
o f  c o u r s e ,  I  a m  w o n d e r i n g  w h e t h e r  i t  i s  t h e  g e n e r a l  p r a c t i c e  o f  c i t i e s  t o  
t r y  t o  t e s t  f o r  t h o s e  e x p l o s i v e  g a s e s  o r  w h e t h e r  i t  i s  t h e  g e n e r a l  p r a c 
t i c e  t o  w a i t  u n t i l  s o m e b o d y  r e p o r t s  i t  a n d  t h e n  t e s t .

O P E R A T O R S ’ T U R N T A B L E
The Significance and Value of Laboratory Tests in Sewage Plant Operation *

L e a d e r :  L e R o y  W .  V a n  K l e e c k

Sr. San. Engineer, Connecticut State  Dept, of  Health

T h e  m e e t i n g  c o n v e n e d  a t  9 : 4 0  o ’c lo c k ,  P r e s i d e n t  B e d e l l  o p e n i n g  t h e  
s e s s i o n .  M r .  L e R o y  W .  V a n  K l e e c k  t o o k  t h e  c h a i r .

C h a i r m a n  V a n  K l e e c k  : I  n o t e  t h a t  t h e  P r o g r a m  C o m m i t t e e  i s  c a l l 
i n g  t h i s  a  t u r n t a b l e ,  a n d  I  t h i n k  t h a t  i s  s i g n i f i c a n t  b e c a u s e  w e  w a n t  
e v e r y o n e  h e r e  t h i s  m o r n i n g  t o  h a v e  a  t u r n  i n  t h e s e  d i s c u s s i o n s .

C o n f i d e n t i a l l y ,  I  t h i n k  e v e r y o n e  w h o  c o n d u c t s  a  s y m p o s i u m  o f  t h i s  
t y p e  h a s  a  f e a r  o f  t h a t  d r e a d f u l  m o m e n t  w h e n  t h e r e  i s  n o t h i n g  b u t  
s u p r e m e  s i l e n c e .  S o m e h o w  I  a m  n o t  w o r r y i n g  v e r y  m u c h  a b o u t  t h a t  
t h i s  m o r n i n g  a f t e r  l i s t e n i n g  t o  M r .  L a r s o n ’s  s y m p o s i u m  y e s t e r d a y  
a f t e r n o o n ,  i n  w h i c h  t h e  e n g i n e e r s  s e e m e d  t o  h a v e  a  g r e a t  d e a l  t o  s a y  
a b o u t  p l a n t  o p e r a t i o n .  I  d o n ’t  t h i n k  t h a t  t h e  c h e m i s t s  t h i s  m o r n i n g  
w i l l  m a n e u v e r  t h e m s e l v e s  i n t o  t h e  p o s i t i o n  o f  a d m i t t i n g  t h e y  h a v e n ’t  
a n y t h i n g  t o  s a y  o n  t h e  s a m e  s u b j e c t .  I  d o n ’t  k n o w  h o w  i t  i s  i n  t h e  
m i d w e s t  b u t  o v e r  i n  N e w  E n g l a n d  t h e r e  h a s  b e e n  ( s h a l l  I  s a y ) ,  a  
f r i e n d l y  f e u d  b e t w e e n  t h e  e n g i n e e r s  a n d  t h e  c h e m i s t s  f o r  s o m e  y e a r s  
a s  t o  w h i c h  i s  t h e  m o r e  i m p o r t a n t .  ( L a u g h t e r . )

T h e  s u b j e c t  t o d a y  i s  t h e  “ S i g n i f i c a n c e  a n d  V a l u e  o f  L a b o r a t o r y  
T e s t s  i n  S e w a g e  P l a n t  O p e r a t i o n . ”  L i m i t i n g  a  f u l l  m o r n i n g ’s  d i s 
c u s s i o n  t o  a  s i n g l e  t o p i c  i s  s o m e w h a t  o f  a n  e x p e r i m e n t  i n  s o  f a r  a s  
F e d e r a t i o n  m e e t i n g s  a r e  c o n c e r n e d .  I  k n o w  t h a t  i t  w i l l ,  h o w e v e r ,  b e  
s u c c e s s f u l .  I n  a d d i t i o n  t o  t h e  t o p i c s  t h a t  a r e  l i s t e d  o n  o u r  p r o g r a m  
I  h o p e  t h a t  w e  w i l l  h a v e  a  l i t t l e  t i m e  t o  d i s c u s s  s o m e  o f  t h e  m i s c e l l a n e 
o u s  t e s t s ,  s u c h  a s  p H ,  v o l a t i l e  a c i d s ,  v o l a t i l e  s o l i d s ,  g a s  a n a l y s e s ,  a n d  
c h l o r i n e  r e s i d u a l .  T h e r e  a r e  a  n u m b e r  o f  t h e m  i f  w e  h a v e  t h e  t i m e .

I ,  a n d  I  m i g h t  a d d  y o u ,  a r e  f o r t u n a t e  i n  s e c u r i n g  t h e  h e l p  o f  s o m e  o f  
o u r  a b l e  a s s o c i a t e s  i n  t h i s  F e d e r a t i o n  i n  o p e n i n g  t h e  v a r i o u s  s u b j e c t s  
t h i s  m o r n i n g .  T h e  f i r s t  o n e  o n  “ S a m p l i n g  a n d  P r e s e r v a t i o n  o f  
S a m p l e s , ”  w i l l  b e  i n t r o d n c e d  b y  M r .  D o n  B l o o d g o o d  o f  I n d i a n a p o l i s .

M r .  B l o o d g o o d :  Y o u  s a i d  t h e  c h e m i s t s  a n d  e n g i n e e r s  h a v e  b e e n  
c a r r y i n g  o n  a  f r i e n d l y  f e u d  i n  N e w  E n g l a n d .  F a r  b e  i t  f r o m  b e i n g  a  
f r i e n d l y  f e u d  a s  f a r  a s  w e  i n  t h e  m i d - w e s t  a r e  c o n c e r n e d .  ( P o i n t i n g

* Operators’ Symposium, Third Annual Convention of the Federation of Sewage Works 
Associations, Cleveland, Ohio, Oct. 24, 1942.
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a t  L a r s o n . )  H e  i s  a  f r i e n d  o f  m i n e  a n d  I  a m  a  f r i e n d  o f  h i s .  H e  i s  a  
c h e m i s t  a n d  I  a m  n o t .

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

B u t  s a m p l i n g  i s  i m p o r t a n t .  W h y ?  B e c a u s e  i t  i s  s o  d i f f i c u l t  t o  d o .
F o r  e x a m p l e ,  y o u  c a n  g e t  i n t o  a  l o n g  d i s c u s s i o n  a b o u t  h o w  l o n g  t h e  

s a m p l i n g  p e r i o d  s h o u l d  b e :  w h e t h e r  i t  s h o u l d  b e  o n e  m i n u t e  o r  o n e  
h o u r  o r  t w o  h o u r s  o r  o n e  d a y  o r  e v e r y  t h r e e  d a y s  o r  w h a t n o t .  T o  
h a v e  r e a l l y  r e p r e s e n t a t i v e  s a m p l e s ,  I  s u p p o s e  w e  s h o u l d  t a k e  o n e  s m a l l  
p o r t i o n  o f  t h e  s e w a g e  o u t  o f  e v e r y  g a l l o n  t h a t  c o m e s  i n ,  b u t  i t  i s  i m 
p o s s i b l e .  Y o u  c a n ’t  d o  i t  u n l e s s  y o u  h a v e  a n  a u t o m a t i c  s a m p l e r ,  a n d  
h a v e  c o n f i d e n c e  i n  i t .

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

H o w  m u c h  s a m p l e  s h o u l d  b e  t a k e n ?  S h o u l d  y o u  h a v e  p r o p o r t i o n a t e  
s a m p l e s ?  I  b e l i e v e  t h a t  y o u  s h o u l d .

H o w  t h e  s a m p l e  i s  t a k e n  i s  v e r y  i m p o r t a n t .  W e  h a v e  f o u n d  i n  
o u r  s a m p l i n g  t h a t  i t  w a s  a l m o s t  i m p o s s i b l e  t o  c h e c k  s a m p l e s  a n d  s o  
w e  s t a r t e d  t o  w o r k  o n  w h e t h e r  w e  w e r e  t a k i n g  t h e  s a m p l e s  c o r r e c t l y .  
W e  w e r e  t a k i n g  o u r  s a m p l e s  o u t  o f  a  c h a n n e l  t h a t  w a s  v e r y  t u r b u l e n t .  
Y e t ,  w e  f o u n d  i f  y o u  t o o k  t h e  s a m p l e  t h e r e  y o u  c o u l d n ’t  c h e c k  w i t h  
s a m p l i n g  i n  o t h e r  p l a c e s .  S o  i t  w a s  n e c e s s a r y  t o  d e v e l o p  a n  a l u m i n u m  
t u b e  w i t h  a  s t o p p e r  t h a t  c o u l d  b e  j a m m e d  i n t o  t h e  e n d .  T h e n  w e  
l o w e r e d  t h e  a l u m i n u m  t u b e  i n t o  t h e  c h a n n e l  a n d  l i f t e d  i t  o u t .  T h e
s t o p p e r  w a s  r e m o v e d  a n d  t h e  s a m p l e  d r o p p e d  i n t o  a  c a n .  T h e  c a n ’s
c o n t e n t s  w e r e  m i x e d  a n d  p o u r e d  i n t o  a  t u b e  w i t h  a  p i s t o n  i n  t h e  b o t t o m .  
T h e  p i s t o n  h a d  b e e n  s e t  a t  s u c h  a  p o i n t  t h a t  i t  c o r r e s p o n d e d  t o  t h e  
flow. T h e  e x c e s s  o f  s a m p l e  s p i l l e d  o v e r  t h e  t o p .  W e  h a v e  i n  t h i s  
w a y  b e e n  a b l e  t o  g e t  s a m p l e s  w h i c h  a t  l e a s t  c h e c k .  T h e y  a r e  n o t  h i g h e r  
i n  s o l i d s  t h a n  l o o k s  r e a s o n a b l e ,  a n d  w e  w o n ’t  g e t  s a m p l e s  c o m i n g  f r o m  
t h e  s e c o n d a r y  t a n k s  t h a t  a r e  s t r o n g e r  t h a n  t h e  i n f l u e n t .

T h e n  c o n s i d e r  t h e  p r e s e r v a t i o n  o f  s a m p l e s .  I m m e d i a t e l y  a f t e r  c o l 
l e c t i o n ,  o u r  s a m p l e s  a r e  p u t  i n t o  a  c o m p o s i t e  b o t t l e  a n d  p l a c e d  i n  a  
r e f r i g e r a t o r .  W e  t h i n k  i t  i s  a b s o l u t e l y  n e c e s s a r y  t o  r e f r i g e r a t e  
s a m p l e s .  T h e  c o m p o s i t e  p e r i o d  e n d s  a t  8 :00  A . M . ,  b e c a u s e  t h a t  g i v e s  
t h e  l e a s t  p o s s i b l e  t i m e  t h e  c o m p o s i t e  s a m p l e  c a n  b e  h e l d  b e f o r e  t h e  
c h e m i s t  s t a r t s  t o  w o r k  o n  i t .  I t  i s  c o n f u s i n g  s o m e t i m e s  t o  a n  o p e r a t o r  
t o  b e l i e v e  t h a t  h i s  d a y  e n d s  a t  8 : 0 0  o ’c lo c k  o n  t h e  d a y  a f t e r  t h e  d a y  o f  
t h e  s a m p l i n g ,  b u t  i t  i s  i n  o u r  o p i n i o n  w o r t h  w h i l e .  I  d o n ’t  b e l i e v e  a n y  
s e w a g e  s a m p l e  s h o r d d  b e  h e l d  l o n g e r  t h a n  a b s o l u t e l y  n e c e s s a r y  b e f o r e  
t h e  c h e m i s t  s t a r t s  t o  w o r k  o n  i t ,  t h a t  i s ,  p r o v i d e d  M r .  L a r s o n ,  t h e
c h e m i s t ,  c a n  r u n  i t  c o r r e c t l y  a f t e r  h e  g e t s  i t .  ( L a u g h t e r . )
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I  h a v e  r u n  a c r o s s  p e o p l e  w h o  h a v e  s a m p l e d  t h e i r  s e w a g e  t h r e e  d a y s  a  
w e e k .  I  h a v e  n o  c o m p l a i n t  t o  m a k e  o n  t h a t  m e t h o d  o f  s a m p l i n g .  T h e  
c o m p l a i n t  I  w o u l d  h a v e  t o  m a k e  i s  t h a t  t h e  p l a n t  o p e r a t o r  w h o  h a s  h i s  
s a m p l e s  t a k e n  i n  t h a t  w a y  o f t e n  s a y s  t h a t  h i s  s e w a g e  i s  o f  t h e  a v e r a g e  
s t r e n g t h  o f  t h e  s a m p l e s  h e  t a k e s  o n  M o n d a y ,  W e d n e s d a y ,  a n d  F r i d a y ,  
a n d  I  b e l i e v e  m o s t  o f  y o u  w i l l  a g r e e  i t  i s  n o t  a  v e r y  a v e r a g e  s a m p l e  o f  
t h e  s e w a g e  c o m i n g  t o  t h e  s e w a g e  t r e a t m e n t  w o r k s  t h r o u g h o u t  t h e  w e e k .  
I f  h e  t a k e s  t h e  r e s u l t s  o f  M o n d a y ,  W e d n e s d a y  a n d  F r i d a y  a n d  s a y s  t h a t  
t h e s e  a r e  t h e  a n a l y s e s  o f  M o n d a y ,  W e d n e s d a y  a n d  F r i d a y ,  v e r y  w e l l ,  
b u t  I  t h i n k  i t  i s  e n t i r e l y  w r o n g  t o  s a y  t h i s  i s  m y  a v e r a g e  s t r e n g t h  o f  
s e w a g e .

H a v e  y o u  e n o u g h ,  M r .  L a r s o n ,  t o  s t a r t  o n ?
M r . L a r s o n :  Y o u  a r e  o u t  o n  a  l i m b .  ( L a u g h t e r . )
C h a i r m a n  V a n  K l e e c k :  T h a n k  y o u ,  M r .  B l o o d g o o d ,  f o r  g i v i n g  t h e  

c h e m i s t s  s o m e t h i n g  t o  t a l k  a b o u t .
M r .  L a n p h e a r ,  w h a t  d o  y o u  d o  a t  W o r c e s t e r ,  M a s s . ?  H o w  o f t e n  

a r e  t h e  s a m p l e s  c o l l e c t e d ?  W h a t  s i z e  d i p p e r  d o  y o u  u s e ?
M r . L a n p h e a r  ( W o r c e s t e r ,  M a s s . ) : C o l l e c t i o n  o f  p l a n t  s a m p l e s  is  

m a d e  i n  t h e  f o l l o w i n g  m a n n e r  a t  W o r c e s t e r : h o u r l y  p o r t i o n s  o f  s e w a g e ,  
I m h o f f  t a n k  e f f lu e n t ,  t r i c k l i n g  a n d  f i n a l  s e t t l i n g  t a n k  e f f l u e n t s  a r e  c o l 
l e c t e d  i n  2 5 0  c .c .  s c r e w - c a p  w i d e - m o u t h  b o t t l e s .  T h e  h o u r s ,  P . M .  h o u r s  
w i t h  a  c i r c l e  a b o u t  t h e  f i g u r e ,  a r e  p a i n t e d  o n  t h e  c a p s  i n  t h e  f o u r  d i f 
f e r e n t  c o l o r s ; v a r n i s h  i s  u s e d  t o  p r o t e c t  t h e  p a i n t e d  f i g u r e s .

T h e  2 4 - h o u r  d a i l y  c o m p o s i t e  s a m p l e s  a r e  m a d e  f r o m  t h e s e  h o u r l y  
p o r t i o n s  i n  t h e  f o l l o w i n g  m a n n e r : t h e  r a t e  o f  s e w a g e  f l o w  f o r  e a c h  h o u r  
a s  t a k e n  f r o m  t h e  V e n t u r i  m e t e r  c h a r t  i s  r e c o r d e d  i n  a  c o l u m n  i n  a n  i n 
e x p e n s i v e  s t i f f - c o v e r e d  n o t e b o o k .  ( A s i d e  f r o m  u s e  i n  s a m p l i n g ,  t h i s  
r e c o r d  i s  a v a i l a b l e  f o r  s e w a g e  f lo w  s t u d i e s . )  A  c h a r t  h a s  b e e n  p r e p a r e d  
w h i c h  i n d i c a t e s  t h e  q u a n t i t y  o f  t h e  h o u r l y  s a m p l e  t o  m e a s u r e  i n t o  t h e  
c o m p o s i t e  s a m p l e .  T h e s e  q u a n t i t i e s  a r e  r e c o r d e d  i n  a  p a r a l l e l  c o l u m n ,  
u s i n g  d i t t o  o r  d a s h  m a r k s  f o r  l i k e  q u a n t i t i e s .  I n  t h i s  w a y ,  c h a n g e  o f  
s i z e  o f  s a m p l e  i s  p l a i n l y  i n d i c a t e d .

M .G .D .
8-12 13-17 18-22 23 -27 28-32 33-37 38-42

Flow
10 15 20 25 30 35 40

X 5 c.c. 50 75 100 125 150 175 200 High
X 7.5 c.c. 75 112.5 150 187.5 225 Medium
X 10 c.c. 100 150 200 250 Low

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

T h e  t h r e e  f a c t o r s  a r e  u s e d  a c c o r d i n g  t o  t h e  d a i l y  f l o w  a n d  a r e  d e 
s i g n e d  t o  p r o v i d e  s u f f i c i e n t  q u a n t i t y  o f  d a i l y  c o m p o s i t e  s a m p l e s  w i t h  
w h i c h  t o  m a k e  t h e  r o u t i n e  t e s t s  a n d  t h e  t w o  s e t s  o f  w e e k l y  c o m p o s i t e  
samples.
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C e r t a i n  w e e k l y  t e s t s  r e q u i r e  t h e  m a k i n g  o f  t o t a l  a n d  f i l t e r e d  c o m 
p o s i t e  s a m p l e s .  T h e  q u a n t i t y  o f  s a m p l e  i n  c u b i c  c e n t i m e t e r s  u s e d  i s  
10  t i m e s  t h e  2 4 - h o u r s  s e w a g e  f lo w  i n  m i l l i o n  g a l l o n s ,  t o  t h e  n e a r e s t  u n i t  
o f  5 c u b ic  c e n t i m e t e r s  ( 2 2 .3  M . G .  =  2 2 5  c . c . ) .  T w o . s e t s  o f  s a m p l e s  a r e  
p r e p a r e d  u s i n g  s u l f u r i c  a c i d  a s  s t e r i l i z e r  o r  p r e s e r v a t i v e  i n  o n e  s e t  a n d  
f o r m a l d e h y d e  i n  t h e  o t h e r .

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

I  t h i n k  t h a t  t a k e s  c a r e  o f  W o r c e s t e r .
C h a i r m a n  V a n  K l e e c k :  T h a n k  y o u ,  M r .  L a n p h e a r .  A n y o n e  e l s e ?
D r .  M o h l m a n  ( C h i c a g o ) : T h e r e  a r e  t w o  t h i n g s  t o  w h i c h  I  w i s h  to  

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

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

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

W h e n  s a m p l i n g  a t  s e w a g e  t r e a t m e n t  p l a n t s ,  y o u  h a v e  t o  d e c i d e  
w h e t h e r  a  s a m p l e  t a k e n  b y  h a n d  e v e r y  h o u r  o f  l a r g e r  v o l u m e  a n d  p r e 
s e r v e d  i s  m o r e  a c c u r a t e  t h a n  a  v e r y  s m a l l  s a m p l e  t a k e n  e v e r y  t w o  o r  
t h r e e  m i n u t e s  f r o m  a n  a u t o m a t i c  s a m p l e r ;  I  d o n ’t  k n o w  t h a t  a n y b o d y  
h a s  t h e  a n s w e r  t o  t h a t .  T h e  a u t o m a t i c  s a m p l e r  h a s  t h e  a d v a n t a g e  o f  
f r e q u e n c y  o f  s a m p l i n g ,  b u t  i t  h a s  t o  t a k e  a  s m a l l e r  v o l u m e ,  a n d  t h e s e  
a u t o m a t i c  s a m p l e r s  h a v e  t o  b e  w a t c h e d  v e r y  c a r e f u l l y  b e c a u s e  t h e y  w i l l  
fill u p  w i t h  s l i m e  a n d  g r o w t h s  a n d  i t  i s  q u i t e  a  p r o b l e m  t o  k e e p  t h e m  i n  
w o r k i n g  o r d e r .

N e x t  i s  t h e  q u e s t i o n  o f  p r e s e r v a t i o n  o f  s a m p l e s .  N o w  t h e r e  i s  n o  
d o u b t  t h a t  s a m p l e s  s h o u l d  b e  k e p t  a s  c o l d  a s  p o s s i b l e .  T h e  q u e s t i o n  
i s  h o w  c o n v e n i e n t l y  c a n  t h a t  b e  d o n e .  W i t h  h a n d  s a m p l i n g  t h e  i n d i 
v i d u a l  s a m p l e s  s h o u l d  b e  p l a c e d  i n  a  r e f r i g e r a t o r  o r  c o l d  b o x  o f  s o m e  
s o r t  i m m e d i a t e l y  a n d  t h e n  a  c o m p o s i t e  m a d e  u p  a f t e r  a  d a y ’s  s e t  o f  
s a m p l e s  h a s  b e e n  p r e s e r v e d  a t  t h a t  l o w  t e m p e r a t u r e .  W i t h  a u t o m a t i c  
s a m p l i n g  i t  i s n ’t  s o  e a s y  a n d  s i n c e  w e  h a v e  a u t o m a t i c  s a m p l e r s ,  I  w a s  
i n t e r e s t e d  i n  s e e i n g  w h a t  p r e s e r v a t i o n  m e a n t ,  t h a t  i s ,  w h e t h e r  i t  i s  e s 
s e n t i a l  t o  h a v e  t h e  s a m p l e s  i m m e d i a t e l y  c o o l e d .

D r .  H a t f i e l d ’s  S t a n d a r d  M e t h o d s  C o m m i t t e e  r e p o r t e d  t h a t  a s  m u c h  
a s  40  p e r  c e n t  d e c r e a s e  i n  B . O . D .  h a d  o c c u r r e d  i n  s o m e  p a r t i c u l a r  s a m 
p l e s  t h a t  h e  h a d ,  t h a t  h a d  n o t  b e e n  i c e d .  T h a t  r a t h e r  a s t o n i s h e d  m e ,  
b e c a u s e  t h a t  i s  a  t r e m e n d o u s  c h a n g e .  A n d ,  o n  t h e  o t h e r  h a n d ,  D r .  R u 
d o l f s  h a d  r e p o r t e d ,  q u o t e d  i n  M r .  K e e f e r ’s  b o o k  o n  p a g e  4 8 7 ,  t h e y  h a d  a
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v e r y  g r e a t  i n c r e a s e  i n  B . O . D .  i n  2 4  h o u r s .  T h e  i n c r e a s e  w a s  f r o m  
1 6 5  t o  2 3 8  p a r t s  p e r  m i l l i o n ,  s t a n d i n g  a t  r o o m  t e m p e r a t u r e .

W e  r a n  s o m e  c o m p a r a t i v e  t e s t s  i n  w h i c h  t h e  i n d i v i d u a l  h o u r l y  s a m 
p l e s  w e r e  i c e d ,  a n d  o u r  d i f f e r e n c e  ( d e c r e a s e )  w a s  o n l y  a b o u t  3  t o  5  p e r  
c e n t  o n  q u i t e  a  s e r i e s  o f  s a m p l e s .  I  d o n ’t  t h i n k  w e  s h o u l d  f e a r  t h a t  w e  
w o u l d  g e t  a  4 0  p e r  c e n t  d e c r e a s e  s u c h  a s  D r .  H a t f i e l d  r e p o r t e d ,  f o r  i t  
s e e m e d  t o  m e  i t  m i g h t  h a v e  r e l a t i o n  t o  t h e  t e m p e r a t u r e  o f  h i s  s e w a g e ,  
w h i c h  a v e r a g e s  1 0 0  F .  i n  s u m m e r  a s  c o m p a r e d  w i t h  t h e  a v e r a g e  o f  7 3  o f  
s o m e  2 0  c i t i e s  q u o t e d  b y  K e e f e r  o n  p a g e  6 9 ,  a n d  7 2  F .  i n  w i n t e r  c o m 
p a r e d  w i t h  a n  a v e r a g e  o f  5 1 .  S o ,  o f  c o u r s e ,  i f  y o u  h a v e  a  w a r m  s e w a g e  
o r  w a r m  i n d u s t r i a l  w a s t e ,  t h e r e  c a n  b e  a  v e r y  r a p i d  c h a n g e  i n  t h e  B . O . D .  
a n d  i f  w e  c o u l d  g e t  e l e c t r i c  r e f r i g e r a t i o n  a n d  h a n d l e  t h e s e  a u t o m a t i c  
s a m p l e s ,  k e e p  t h e m  a  l i t t l e  c o l d e r ,  I  w o u l d  b e  p l e a s e d  t o  d o  i t ,  b u t  I  d o n ’t  
b e l i e v e  t h e  e r r o r s  a r e  s e r i o u s  o r  o f  v e r y  g r e a t  c o n c e r n .

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

T h e r e  is  a n o t h e r  f a c t o r : w i t h  a  h i g h  B . O . D .  a  l i t t l e  a e r a t i o n  o r  
w a r m i n g  u p  o f  t h e  s a m p l e  w i l l  n o t  h a v e  s o  m u c h  i n f l u e n c e  a s  i t  w i l l  h a v e  
w h e n  y o u  a r e  s a m p l i n g  a  p o l l u t e d  r i v e r ,  f o r  e x a m p l e ,  w h e r e  y o u r  B .O . D .  
p r o b a b l y  w i l l  r u n  f r o m  1 0  t o  5 0  p . p . m .  T h e n  i t  i s  a b s o l u t e l y  e s s e n t i a l  
t h a t  y o u  i c e  t h e  s a m p l e s  a n d  p r e v e n t  a n y  c h a n g e  i n  t h e  B . O . D .  d u r i n g  
t h e  p e r i o d  o f  s t o r a g e .

I  a m  a f r a i d  w e  c a n  n e v e r  g e t  t h r o u g h  t a l k i n g  a b o u t  s a m p l i n g .  S a m 
p l i n g  i s  a  s e r i o u s  p r o b l e m  f o r  t h e  c h e m i s t s  a n d  e n g i n e e r s  i n  l a r g e  p l a n t s  
a n d  i t  j u s t  s e e m s  t o  b e  a  p r o b l e m  t h a t  i s  n e v e r  s o l v e d ,  a s  t o  t h e  b e s t  p l a c e  
t o  t a k e  t h e  s a m p l e  a n d  t h e  t e c h n i c ,  s o  y o u  h a v e  t o  m a k e  t h e  b e s t  o f  a  
r a t h e r  d i f f i c u l t  s i t u a t i o n .  I  d o n ’t  k n o w  o f  a n y t h i n g  t h a t  i s  a s  d i f f ic u l t  
t o  s a m p l e  a s  s e i v a g e .  C o a l  i s  c o m p a r a t i v e l y  e a s y  i n  c o m p a r i s o n .  S o  
y o u  c e r t a i n l y  h a v e  a  t o u g h  p r o b l e m  t o  d i s c u s s  h e r e  a n d  a n y  l i g h t  o n  i t  
o r  s u g g e s t i o n s  a r e  w e l c o m e d  b y  a l l  o f  u s  I  a m  s u r e .

Dr. S y m o n s  ( B u f f a l o )  : Y o u  m e n t i o n e d  t e m p e r a t u r e  v a r i a t i o n s .  
H o w  a b o u t  o t h e r  c h a r a c t e r i s t i c s ?

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

Mr. S l o a n  (W isconsin): I  wonder if any operators of sm aller plants 
have tried  setting up continuous samples, particu larly  on the raw  sew
age as an indication of the sampling period required in their particu lar 
plant.

Dr. M o h l m a n  : I  t h i n k  t h a t  i s  m o r e  a  q u e s t i o n  f o r  t h e  c h a i r  t o  p u t  
t h a n  f o r  m e  t o  a n s w e r .

Dr. H a t f ie l d  (Decatur, 111.) : I  think I  can defend myself. (Laugh
ter.) In  regard  to this tem perature of sampling, I  happened to get into 
tha t line of work because we built an autom atic sam pler th a t would col
lect a small sample about every minute, set it in our raw  sewage, and
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c o m p a r e d  a n a l y s e s  w i t h  t h o s e  o f  o u r  h o u r l y  s a m p l e s ,  o v e r  a  p e r i o d  o f  
a b o u t  n i n e  m o n t h s .  W e  w e r e  r a t h e r  s u r p r i s e d  t o  f i n d  u n d e r  o u r  p a r 
t i c u l a r  s e t - u p  a t  t h a t  t i m e  t h a t  w e  h a d  a l m o s t  a  c o n s t a n t  1 0  p e r  c e n t  
d i f f e r e n c e  i n  o u r  s a m p l e s .  T h a t  i s ,  o u r  r e g u l a r  h a n d - c o l l e c t e d  s a m p l e  
w a s  10  p e r  c e n t  h i g h e r .  T h a t  l o o k e d  q u e e r .  I f  i t  w e r e  d u e  t o  i n d u s t r i a l  
w a s t e  o r  i r r e g u l a r i t i e s  y o u  w o u l d  e x p e c t  y o u r  a u t o m a t i c  s a m p l e r  m a y b e  
to  b e  10  p e r  c e n t  h i g h e r  o n e  d a y  a n d  1 0  p e r  c e n t  l o w e r  a n o t h e r  d a y ,  b u t  
t h e  d i f f e r e n c e  w a s  v e r y  c o n s t a n t .  W e l l ,  t h a t  p a r t i c u l a r  w o r k  w a s  
s t a r t e d  i n  t h e  s p r i n g  a n d  p a s s e d  t h r o u g h  t h e  s u m m e r ,  b u t  a s  t h e  w i n t e r  
p e r i o d  c a m e  o n  r e s u l t s  w e r e  c l o s e r  t o g e t h e r .  S o  t h e n  w e  s e t  o u t  t o  s e e  
w h a t  w a s  t h e  e f f e c t  o f  t e m p e r a t u r e .  W e  c o l l e c t e d  g r a b  s a m p l e s  a n d  
i m m e d i a t e l y  d e t e r m i n e d  t h e  B . O . D .  a n d  i m m e d i a t e l y  c h i l l e d  t h e m .  W e  
f o u n d  w e  j u s t  c o u l d n ’t  t a k e  a  b o t t l e  a n d  s e t  i t  i n  t h e  i n c u b a t o r  o r  c o o l e d  
w a t e r  a n d  e x p e c t  i t  t o  c o o l  q u i c k l y  e n o u g h .  I f  y o u  w a n t  t o  c a t c h  t h e  
B .O .D .  q u i c k l y  e n o u g h ,  y o u  m u s t  u s e  s o m e  i c e  t o  c o o l  y o u r  s a m p l e .  W e  
f o u n d  t h a t  o u r  p e r c e n t a g e  d r o p  i n  B . O . D .  w a s  p r e t t y  m u c h  i n  p r o p o r 
t i o n  t o  t h e  t e m p e r a t u r e .  T h a t  i s ,  i f  w e  k e p t  o u r  t e m p e r a t u r e s  a t  4  F .  
w e  c o u l d  h o l d  t h e  B . O . D .  i n  p r e t t y  g o o d  s h a p e .  I f  i t  w a s  2 0  d e g r e e s ,  w e  
h a d  a  2 0  p e r  c e n t  d r o p .  I f  t h e  s a m p l e  w a s  k e p t  a t  3 0  d e g r e e s  Ave h a d  a  
30  d e g r e e  d r o p .  I  t h o u g h t  t h a t  Avas p r o b a b l y  d u e  t o  o u r  p a r t i c u l a r  
t y p e  o f  s t a r c h  w a s t e .  S o  w e  w e n t  o u t  a n d  s a m p l e d  t h e  seA vage A vhere  
t h e  s t a r c h  Avaste  w a s  c o m i n g  i n t o  t h e  seA vers  a n d  t h e n  s o m e  o f  t h e  o r d i 
n a r y  d o m e s t i c  s e w a g e .  W e  f o u n d  t h e  r e s u l t s  a l s o  d r o p p e d  t h e r e ,  s p e a k 
i n g  i n  t e r m s  o f  t h e  2 0  a n d  3 0  d e g r e e  s a m p l e s .

S o  I  w a s  c o n v i n c e d  i t  w a s  n o t  t h e  s t a r c h  A vaste .  S o o n  a f t e r  I  r e 
p o r t e d  t h a t  w o r k ,  K r a u s  o f  P e o r i a  b e c a m e  i n t e r e s t e d  a n d  h e  d i d  t h e  
s a m e  w o r k ,  a n d  t h e  s u r p r i s i n g  t h i n g  Avas t h a t  w h e r e  I  w a s  g e t t i n g  2 0  
a n d  30  a n d  35  p e r  c e n t  d r o p  ( I  t h i n k  t h e  4 0  p e r  c e n t ,  D r .  M o h l m a n ,  i s  
r e a l l y  K r a u s ) ,  h e  g o t  4 0  a n d  5 0  p e r  c e n t  d r o p .  I n  o t h e r  w o r d s ,  h e  g o t  
a  w h o l e  l o t  m o r e  d e c r e a s e  b y  n o t  p r e s e r v i n g  s a m p l e s  t h a n  I  w o u l d  g e t  
i n  o u r  p r i m a r y  t r e a t m e n t  t a n k s ,  s o  K r a u s  w e n t  m e  o n e  b e t t e r  a n d  
c o l l e c t e d  i n d i v i d u a l  s a m p l e s  a n d  s e a l e d  t h e m  w i t h  s t o p p e r s .  T h a t  i s  
h e  k e p t  t h e m  a w a y  f r o m  t h e  a i r ,  w h i c h  m a k e s  a  d i f f e r e n c e  o f  a n o t h e r  5 
o r  10 p e r  c e n t .  N o w  w e  g e t  t o  t h e  c o n d i t i o n  t h a t  D r .  M o h l m a n  r e p o r t e d .  
I  h a v e  h a d  t h e  s a m e  r e p o r t  f r o m  D r .  E d w a r d s  i n  N e w  Y o r k  C i t y ,  t h a t  
h e  g e t s  o n l y  a  1 0  p e r  c e n t ,  o r  s m a l l  d r o p  t h e r e .

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

T h e r e  a g a i n  i t  i s  a  p r a c t i c a l  p r o p o s i t i o n ,  a s  D r .  M o h l m a n  s a y s .  
W h a t  i s  i t  Ave a r e  t r y i n g  t o  d e t e r m i n e ?  B u t  I  d o  k n o w  t h a t  t h e  B . O . D .  
w i l l  d r o p  i n  a  d o m e s t i c  s e w a g e  v e r y  r a p i d l y .  D r .  R u d o l f s  r e p o r t e d  
a n  i n c r e a s e  i n  B . O . D .  F r o m  m y  r e a d i n g  o f  t h e  a r t i c l e  a n d  t h e  r e s t  
o f  t h e  a n a l y s e s ,  I  t h i n k  t h a t  w a s  d u e  t o  h y d r o g e n  s u l f i d e .  A p p a r e n t l y
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t h e  w a t e r  w a s  a  s u l f a t e  w a t e r  o r  w a s t e  a n d  t h e  s u l f a t e s  w e r e  c h a n g e d  
o v e r  t o  h y d r o g e n  s u l f i d e  a n d  n a t u r a l l y  o n  i n c u b a t i o n  y o u  w o u l d  h a v e  
a  B . O . D .  o r  a  s u l f i d e  d e m a n d  w h i c h  i n c r e a s e d  a s  t h e  s e w a g e  d e c o m p o s e d .

T h a t  i s  m y  d e f e n s e  f o r  m a i n t a i n i n g  t h e  l o w  t e m p e r a t u r e  a n d  1 
w o u l d  b e  i n t e r e s t e d  i n  h o w  m a n y  o t h e r s  h a v e  c h e c k e d  o n  t h a t  a n d  h o w  
m a n y  h a v e  f o u n d  t h e  s a m e  t h i n g .  A p p a r e n t l y  B l o o d g o o d  i s  s o l d  011 
t h e  n e e d  o f  l o w  t e m p e r a t u r e .  D i d  y o u  d o  a n y  c h e c k i n g ,  B l o o d g o o d ,  t o  
c h e c k  m y  r a p i d  d r o p s ?

M r B l o o d g o o d :  W e  n e v e r  c o u ld  c h e c k  t h e  a u t o m a t i c  s a m p l e  w i th  
t h e  h a n d  s a m p le .

Dr. H a t f i e l d  : A s  f a r  a s  t h e  h a n d  s a m p l i n g  i s  c o n c e r n e d ,  I  t h i n k  w e  
h a v e  a  f a i r l y  g o o d  s c h e m e .  W e  d o  n o t  c o l l e c t  p r o p o r t i o n a l  s a m p l e s  
b e c a u s e  o u r  i n d u s t r i a l  w a s t e  d i s c h a r g e s  a n d  o u r  s e w a g e  f l o w s  a r e  s o  
c l o s e ,  a n d  t h a t  i s  a n o t h e r  t h i n g  w e  c h e c k e d  w i t h  t h e  a u t o m a t i c  s a m p l e r .  
I  t o l d  y o u  t h e r e  w a s  1 0  p e r  c e n t  l o s s  d u e  t o  t e m p e r a t u r e .  T h e  a u t o 
m a t i c  s a m p l e r  c h e e k e d  w i t h i n  t h a t  f i g u r e  o f  t h e  h a n d  s a m p l i n g .  H o w 
e v e r ,  o u r  f l o w s  d o  n o t  v a r y  m o r e  t h a n  2 0  p e r  c e n t ,  s o  w i t h  s u c h  a  
c o n s t a n t  f l o w  i t  i s  n o t  s o  n e c e s s a r y  f o r  u s  t o  t a k e  s a m p l e  p r o p o r t i o n a l  
t o  t h e  f lo w .

O n  o u r  s a m p l i n g ,  h o w e v e r ,  w e  d o  f e e l  t h a t  y o u  s h o u l d  g e t  a  s a m p l e  
a s  n e a r  t h e  c r o s s - s e c t i o n  a s  y o u  c a n .  N o w  w e  d i d n ’t  m a k e  t h e  t y p e  o f  
t u b e  a r r a n g e m e n t  t h a t  B l o o d g o o d  h a s ,  b u t  w e  u s e  a  f o u r - o u n c e  s c r e w -  
c a p  b o t t l e .  W e  d r i l l  a  h a l f - i n c h  h o l e  i n  t h e  c a p ,  p u t  a  l i t t l e  t u b e  i n  i t  
a n d  w h e n  y o u  s i n k  t h a t  i n t o  t h e  s e w a g e ,  t h e  a i r  s t a r t s  b u b b l i n g  o u t  
a n d  t h e  s e w a g e  f l o w s  in .  W e  h a v e  o n l y  f o u r  f e e t  o f  w a t e r  i n  o u r  
c o n d u i t  a n d  t h e  s a m p l i n g  m a n  c a n  p u t  t h e  b o t t l e  d o w n  t o  t h e  b o t t o m ,  
l i f t  i t  u p ,  p u t  i t  d o w n  t o  t h e  b o t t o m  a n d  l i f t  i t  u p ,  a n d  m a k e  a b o u t  t h r e e  
o f  t h o s e  d i v e s  t o  t h e  b o t t o m .  I n  o t h e r  w o r d s ,  h e  p u t s  i t  d o w n  a n d  
b r i n g s  i t  u p  i n  a b o u t  t h r e e  d i f f e r e n t  p l a c e s  i n  t h e  c o n d u i t  s o  h e  g e t s  
a n  a v e r a g e  s a m p l e .

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

M r . C o h n  ( S c h e n e c t a d y ) : W h a t  i s  t h e  d i a m e t e r  o f  t h e  t u b e ?
Dr. H a t f i e l d :  Y o u  r e m e m b e r  I  s a i d  a  h a l f - i n c h .  O f  c o u r s e  y o u  

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

C h a i r m a n  V a n  K l e e c k  : T h a n k  y o u ,  D r .  H a t f i e l d .  A s  I  p r e d i c t e d ,  
t h e  c h e m i s t s  a r e  t a l k i n g  a l l  r i g h t .  W e  s t i l l  h a v e  f i v e  t o p i c s ,  p l u s  a l l  
t h e  m i s c e l l a n e o u s  t e s t s  w e  w o u l d  l i k e  t o  c o n s i d e r .

T h e  n e x t  t o p i c  i s  t h e  B . O . D .  t e s t  a n d  d i s s o l v e d  o x y g e n .  T h a t  w i l l  
b e  o p e n e d  b y  D r .  C l a i r  N .  S a w y e r ,  n o w  o f  M a d i s o n ,  W i s c o n s i n .

Dr. S a w y e r :  I  f e e l  t h a t  m o s t  o f  y o u  a r e  m o r e  o r  l e s s  f a m i l i a r  w i t h  
t h e  t e c h n i c  o f  t h e  o r d i n a r y  B . O . D .  d e t e r m i n a t i o n  a n d  t h e  a p p l i c a t i o n s  
w h i c h  w e  c a n  m a k e  o f  s u c h  a  t e s t .  I  t h o u g h t  I  w o u l d  d i s c u s s  t h e
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q u e s t i o n  o f  i m p r o v i n g  t h e  t e s t .  I  e x p e c t  m a n y  o f  y o u  f e e l  t h a t  w e  
h a v e  a r r i v e d  a t  s u c h  a  s t a t e  o f  p e r f e c t i o n  t h a t  w e  c a n  s i t  b a c k  a n d  
d e t e r m i n e  B . O . D .  w i t h o u t  m u c h  t h o u g h t  o r  c o n s i d e r a t i o n  o f  t h e  m a 
t e r i a l  u p o n  w h i c h  w e  a r e  w o r k i n g .

M a n y  o f  y o u  h a v e  i n d u s t r i a l  w a s t e  p r o b l e m s  a n d  t h e y  a r e  t h e  
o n e s  t h a t  g i v e  u s  t h e  g r e a t e s t  d i f f i c u l ty .  D o m e s t i c  s e w a g e  h a s  b e e n  
p r e t t y  w e l l  t h r a s h e d  o v e r  h e r e  a n d  w i t h  a l l  t h e  v a r i a t i o n s  t h a t  h a v e  
b e e n  b r o u g h t  u p ,  y o u  c a n  s e e  t h a t  v e r y  c a r e f u l  a n a l y s i s  o n  t h e  p a r t  
o f  t h e  c h e m i s t  i n  t h e  l a b o r a t o r y ,  w h o  d o e s n ’t  h a v e  c o n t r o l  o f  t h e s e  
v a r i a b l e s  w h i c h  h a v e  b e e n  d i s c u s s e d  s o  f a r ,  m a y  n o t  b e  w a r r a n t e d .

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

T h e  q u e s t i o n  I  w o u l d  l i k e  t o  r a i s e  t h i s  m o r n i n g  i s : W h a t  t e s t  d o  
y o u  a p p l y  t o  d e t e r m i n e  t h e  q u a l i t y  o f  t h e  d i l u t i o n  w a t e r  u s e d  f o r  t h e  
B .O .D .  d e t e r m i n a t i o n ?  T o  b e g i n  w i t h  w e  h a v e  t o  c o n s i d e r  t h e  q u a l i t y  
o f  t h e  d i s t i l l e d  w a t e r .  W e  h a v e  t o  t a k e  i n t o  c o n s i d e r a t i o n  w h a t  w e  
a r e  a d d i n g  t o  t h a t  d i s t i l l e d  w a t e r .  I f  i t  is  a  g o o d  d i s t i l l e d  w a t e r ,  c a n  
w e  s p o i l  i t  b y  a d d i n g  o u r  n u t r i e n t  m i n e r a l s ?  A r e  t h e  n u t r i e n t  m i n 
e r a l s ,  t h e  c h e m i c a l  c o m p o u n d s  w h i c h  w e  a d d  to  i t ,  o f  s u c h  p u r i t y  t h a t  
t h e y  d o  n o t  a d d  a n y  t o x i c  m a t e r i a l s ,  a n d  s o  f o r t h ?

W e  h a v e  h a d  f o r  t h e  p a s t  f e w  y e a r s ,  t h a n k s  t o  D r .  H a t f i e l d ,  a  
m e t h o d  w h e r e b y  w e  c o u l d  c h e c k  o n  o u r  r e s u l t s .  I n  a  p u b l i c a t i o n  w a y  
b a c k  i n  1 9 3 2  I  b e l i e v e  h e  i n d i c a t e d  h e  u s e d  a  m e t h o d  w h e r e b y  s e t t i n g  
u p  d i f f e r e n t  d i l u t i o n s ,  i f  t h o s e  d i f f e r e n t  d i l u t i o n s  d i d  n o t  c h e c k  w i t h i n  
I  b e l i e v e  5 p e r  c e n t  o f  t h e  m e a n  v a l u e  o b t a i n e d  o n  t h e  d i f f e r e n t  d i l u 
t i o n s ,  h e  c o n s i d e r e d  t h e r e  w a s  s o m e t h i n g  w r o n g ,  p r o b a b l y  w i t h  t h e  
d i l u t i o n  w a t e r .

I n  s o m e  r e c e n t  w o r k  w h i c h  I  d i d  w h i l e  a t  N e w  Y o r k  U n i v e r s i t y ,  1 
w a s  w o r k i n g  w i t h  p u r e  s u b s t a n c e s  t o  a  g r e a t  e x t e n t ,  w i t h  g l u c o s e  i n  
p a r t i c u l a r ,  a n d  w a s  o b t a i n i n g  v e r y  n i c e  c h e c k s  o n  t h e  d i f f e r e n t  d i l u 
t i o n s  w h i c h  I  w o u l d  s e t  u p ,  b u t  t h e  B . O . D .  w h i c h  I  o b t a i n e d  i n  f iv e  
d a y s ’ t i m e  w a s  q u i t e  lo w ,  I  t h o u g h t ,  b e i n g  o n l y  a b o u t  5 0  p e r  c e n t  o f  t h e  
c a l c u l a t e d  t h e o r e t i c a l  t o t a l  d e m a n d .  O t h e r  w o r k e r s  i n  t h e  f i e ld  h a v e  
i n d i c a t e d  h i g h e r  v a l u e s .  I  t h i n k  L e a  a t  W i s c o n s i n  h a d  f o u n d  v a l u e s  
in  t h e  n e i g h b o r h o o d  o f  62  p e r  c e n t ,  a n d  I t h i n k  t h a t  w o r k  w a s  c h e c k e d  
b y  M a r t i n  a t  G r e e n  B a y .

I  w a s  q u i t e  c o n c e r n e d  a b o u t  t h e s e  l o w  v a l u e s  I  w a s  o b t a i n i n g  a n d  
s t i l l ,  a c c o r d i n g  t o  D r .  H a t f i e l d ’s  m e t h o d  o f  c h e c k i n g ,  I w a s  a l l  r i g h t .  
M y  r e s u l t s  o f  c h e c k i n g  w e r e  s o m e t i m e s  w i t h i n  1 o r  2 p e r  c e n t  o f  t h e  
t h e  m e a n  v a l u e  w h i c h  I  o b t a i n e d  o n  a l l  d i l u t i o n s .

T h i s  d i f f i c u l ty  w e  t r i e d  t o  t r a c e  t o  t h e  g l u c o s e .  W e  c h e c k e d ,  u s i n g  
g l u c o s e  o b t a i n e d  f r o m  t h r e e  d i f f e r e n t  s o u r c e s ,  a n d  I  w o u l d  a l w a y s  c o m e  
o u t  w i t h  t h e  s a m e  r e s u l t s .  S o  I  m a d e  u p  m y  m i n d  t h e r e  m u s t  b e  s o m e 
t h i n g  b a s i c a l l y  w r o n g  i n  t h e  d i l u t i o n  w a t e r  w i t h  w h i c h  1 w a s  w o r k i n g .
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I  d e c i d e d  t o  s e t  o u t  a n d  i n  t h e  b a c k  o f  m y  m i n d  h a d  t h e  i d e a  o f  d e 
v e l o p i n g  a  p r i m a r y  s t a n d a r d .  Y o u  a l l  k n o w  w e  n e v e r  h a v e  h a d  a  
p r i m a r y  s t a n d a r d  f o r  o u r  w o r k  i n  B . O . D .  a n d  a n y o n e  w h o  h a s  h a d  
b a s i c  t r a i n i n g  i n  c h e m i s t r y  i n  q u a n t i t a t i v e  c h e m i s t r y  k n o w s  t h a t  i s  
o n e  o f  t h e  f u n d a m e n t a l s ; k n o w s  y o u  m u s t  h a v e  a  b a s i c  s t a n d a r d  t o  
w h i c h  y o u  c a n  r e l a t e  y o u r  r e s u l t s .  S o  w e  h a v e  b e e n  w o r k i n g  o n  t h i s  
b a s i c  s t a n d a r d  o r  p r i m a r y  s t a n d a r d  a  l i t t l e  b i t .

I  m a d e  u p  s o m e  s a m p l e s  a n d  f i v e  d i f f e r e n t  s o l u t i o n s  o f  p u r e  s u b 
s t a n c e s .  I  s t a r t e d  w i t h  t h r e e  m a t e r i a l s ,  m a d e  c o m b i n a t i o n s  o f  t w o  o f  
t h e m ,  p u t  t h e m  i n  a m p u l e s  a n d  s t e r i l i z e d  t h e m ,  a n d  t h e n  s u b m i t t e d  
t h e m  t o  t w o  d i f f e r e n t  l a b o r a t o r i e s  f o r  a n a l y s e s .  I  w a s  v e r y  m u c h  
s u r p r i s e d  w h e n  t h e  f i r s t  r e s u l t s  c a m e  b a c k .  T h e  m a n  w h o  d i d  t h e  w o r k  
w a s  a s t o n i s h e d  a t  t h e  c l o s e  c h e c k  r e s u l t s  h e  o b t a i n e d  011 d i f f e r e n t  d i l u 
t i o n s .  W e  p u t  u p  t h r e e  d i l u t i o n s  o f  e a c h  o f  t h e s e  s a m p l e s .  I  h a d  
h e l d  b a c k  m y  r e s u l t s  u n t i l  I  h a d  r e c e i v e d  h i s ,  a n d  t h e n  I  s e n t  h i m  m y  
r e s u l t s ,  a n d  I  t h i n k  h e  w a s  a s  m u c h  a s t o n i s h e d  t o  f i n d  t h e  c l o s e  c h e c k  
I  h a d ,  b u t  s t i l l  t h e r e  w a s  a b o u t  a  2 0  p e r  c e n t  d i f f e r e n c e  b e t w e e n  h i s  
r e s u l t s  a n d  m i n e .  H i s  w e r e  a b o u t  2 0  p e r  c e n t  h i g h e r .  W e l l ,  t h a t  s o r t  
o f  c o n f i r m e d  i n  m y  m i n d  t h a t  w e  h a d  a  l o c a l  p r o b l e m .

W h e n  t h e  r e s u l t s  f r o m  t h e  o t h e r  l a b o r a t o r i e s  c a m e  i n ,  I  w a s  s t i l l  
m o r e  c o n v i n c e d  o f  i t  b e c a u s e  t h e  o t h e r  r e s u l t s  w e r e  a l s o  a b o u t  20 
p e r  c e n t  h i g h e r  t h a n  m i n e  a n d  a s  y o u  m i g h t  e x p e c t ,  t h e y  c h e c k e d  t h e  
r e s u l t s  f r o m  t h e  f i r s t  l a b o r a t o r y  f a i r l y  w e l l .

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

I n  t h i s  w o r k  I  t h i n k  w e  s h o u l d  g i v e  c o n s i d e r a b l e  t h o u g h t  t o  s e e d i n g .  
W e  h a v e  h a d  a  p a p e r  v e r y  r e c e n t l y  b y  D r .  H e u k e l e k i a n  f r o m  N e w  
J e r s e y  o n  n i t r i f i c a t i o n .  I t  p o i n t s  o u t  v e r y  d e f i n i t e l y  t h a t  w e  c a n
b e c o m e  m i s l e d  i f  w e  a r e  n o t  c a r e f u l  o f  o u r  s e e d i n g .

J u s t  o n e  w o r d  o n  t h e  d e t e r m i n a t i o n  o f  d i s s o l v e d  o x y g e n .  I  a m  
a f r a i d  i n  m a n y  c a s e s  w e  a r e  p r o n e  t o  a d d  s o d i u m  a z i d e  a n d  g o  a h e a d  
a n d  r u n  a l l  o f  o u r  D . O .  t e s t s  w i t h  t h e  u s e  o f  a z i d e .  I  d o n ’t  b e l i e v e  t h a t  
i t  s h o u l d  b e  u s e d  t h a t  w a y .  I  t h i n k  q u i t e  o f t e n  w e  c a n  b e  m i s l e d  i n  o u r  
B . O . D . ,  e s p e c i a l l y  i f  n i t r i f i c a t i o n  i s  t a k i n g  p l a c e .  I f  y o u  a r e  u s i n g  t h e  
a z i d e  m o d i f i c a t i o n  y o u  m a y  b e ,  o f  c o u r s e ,  g e t t i n g  a  f a l s e  f i v e - d a y
B . O . D . ,  t h a t  i s ,  f a l s e  c o m p a r e d  t o  w h a t  w e  w o u l d  l i k e  t o  g e t .

M r . F .  W o o d b u r y  J o n e s  ( C l e v e l a n d )  : I  n e v e r  d i d  f e e l  I  w a s  a n  
a u t h o r i t y  o n  B . O . D .  n o r  d o  I  c l a i m  t o  b e  o n e  n o w ,  b u t  I  w o n d e r  s o m e 
t i m e s  i f  w e  d o n ’t  s t r a i n  a t  a  g n a t  a n d  s w a l l o w  t h e  c a m e l .

I  e n j o y e d  t h i s  d i s s e r t a t i o n  o n  B . O . D .  a n d  I  w o n d e r  i f  a  2 0  p e r  c e n t  
r e s u l t  m i g h t  s o m e t i m e s  b e  7 .8  i n s t e a d  o f  7 .6  o r  s o m e t h i n g  l i k e  t h a t .  I  
a m  t h i n k i n g  n o w  p a r t i c u l a r l y  o f  t h e  s m a l l  o p e r a t o r .  I  b e l i e v e  w e  s h o u l d  
t r a i n  o u r  m e n  t o  h a v e  s o m e  k n o w l e d g e  o f  w h a t  t h e y  a r e  d o i n g ,  a n d  s o m e  
m e a n s  i n  t h e  l a b o r a t o r y  o f  d e t e r m i n i n g  w h e t h e r  t h e y  h a v e  a c c o m p l i s h e d  
t h a t  w h i c h  t h e y  a r e  s e e k i n g ,  a n d  s o  i t  o c c u r s  t o  m e  t h a t  i n  t h e  s m a l l  p l a n t ,
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p a r t i c u l a r l y ,  i t  d o e s n ’t  r e a l l y  m a k e  m u c h  d i f f e r e n c e  w h e t h e r  t h e  B . O . D .  
o b t a i n e d  f r o m  t h e  r a w  s e w a g e  t o d a y  i s  1 5 0  o r  12 0 .  B u t  I  d o  t h i n k  i t  
m a k e s  a  g r e a t  d e a l  o f  d i f f e r e n c e  i n  a  m a n ’s  c o n c e p t i o n  o f  w h a t  h e  i s  
d o i n g  i f  h e  g e t s  v a r y i n g  r e s u l t s  a n d  t h e n  g e t s  a l l  c o n f u s e d .

I f  h e  f i n d s  t h a t  h i s  e f f lu e n t  i s  i n d i c a t e d  s o m e w h e r e  b e t w e e n  5  a n d  25, 
p a r t i c u l a r l y  i f  2 5  i s  s a t i s f a c t o r y ,  I  t h i n k  h e  h a s  a  d e f i n i t e  v i s i o n .  W h a t  
I  a m  t r y i n g  t o  s a y  i s ,  I  b e l i e v e  i n  e a c h  p l a n t  y o u  w a n t  t o  g e t  t h e  r e l a t i o n 
s h i p  b e t w e e n  t h e  r a w  s e w a g e  a n d  t h e  f i n a l  e f f lu e n t  a n d  I  d o u b t  i f  i t  m a k e s  
m u c h  d i f f e r e n c e  w h e t h e r  y o u  u s e  a  t r i c k  s t o p p e r  o r  a n  o l d - f a s h i o n e d  
s t o p p e r ,  w h e t h e r  y o u  u s e  a n  i c e  b o x  o r  a  p a n  o f  w a t e r .  F o r  a n y  p a r 
t i c u l a r  p l a n t  I  d o n ’t  t h i n k  t h e  r e l a t i o n s h i p  w i l l  c h a n g e .  H o w e v e r ,  i f  i t  
i s  a  q u e s t i o n  o f  a  r e s e a r c h  p r o b l e m ,  s o m e t h i n g  e l s e  m u s t  b e  t a k e n  i n t o  
c o n s i d e r a t i o n .

G o i n g  b a c k  t o  t h e  s a m p l i n g ,  a l l  o f  t h i s  B . O . D .  s t r u g g l e  d o e s n ’t  m e a n  
m u c h  u n l e s s  w e  h a v e  a  g o o d  s a m p l e  t o  w o r k  o n .  I  t h i n k ,  t o o ,  t h a t  w e  
l a y  t o o  m u c h  s t r e s s  o n  t r y i n g  t o  d e t e r m i n e  t h e  B . O . D .  r e d u c t i o n s  w h e n  a  
m a n  t h a t  h a s  b e e n  a r o u n d  a  s e w a g e  p l a n t  v e r y  l o n g  c a n  t e l l  b y  j u s t  l o o k 
i n g  a t  i t ,  w h e t h e r  h e  i s  g e t t i n g  s o m e t h i n g  w o r t h  w h i l e  o r  n o t .  I  d o n ’t  
t h i n k  h e  n e e d s  a n y  B . O . D .  t e s t  i f  h e  l o o k s  a t  t h e  e f f lu e n t  f r o m  a  c e r t a i n  
p l a n t  t o  t e l l  w h e t h e r  t h a t  p l a n t  i s  d o i n g  a  g o o d  j o b  o r  n o t ,  b u t  I  t h i n k  
a s  a  m a t t e r  o f  r e c o r d  i t  s h o u l d  b e  o b t a i n e d .  I  t h i n k ,  t o o ,  s o l i d s  a r e  m o r e  
i m p o r t a n t ,  I  h a v e  h a d  a  l o t  o f  f u n  w i t h  B . O . D . ’s  a l l  m y  l i f e .  I  r a n  i n t o  
a  n e w  o n e  t h i s  y e a r .  I  h a v e n ’t  t r a c e d  i t  d o w n  y e t ,  b u t  I  f o u n d  t h a t  w e  
w e r e  b u r n i n g  s e w a g e  g a s  i n  t h e  l a b o r a t o r y  a n d  f o r  s o m e  r e a s o n  o r  o t h e r  
t h e  v e n t i l a t i n g  f a n s  w e r e n ’t  w o r k i n g  a n d  t h e r e  w a s  a  l o t  o f  S 0 2 d e v e l 
o p e d  in  t h e  a t m o s p h e r e  a n d  s o m e  o f  t h a t  g o t  i n  s o m e  o f  t h e  d i l u t i o n  
w a t e r ,  s o  y o n  c a n  r e a d i l y  i m a g i n e  w h a t  t h a t  d i d  t o  t h e  s o d i u m  b i c a r b o 
n a t e .  T h e r e  w e r e  s o m e  B . O . D .  r e s u l t s  t h a t  c o u l d n ’t  b e  e x p l a i n e d  i n  n o r 
m a l  p r o c e d u r e s .

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

C h a i r m a n  V a n  K l e e c k :  D r .  S y m o n s ,  w h a t  d o  y o u  f e e l  i s  t h e  s i g n i f i 
c a n c e  o f  t h e  B . O . D .  t e s t  a t  B u f f a l o ?  W h a t  p r o m p t s  t h e  q u e s t i o n  i s  t h e  
r e m a r k  M r .  J o n e s  h a s  m a d e  a b o u t  f e e l i n g  t h e  s o l i d s  d e t e r m i n a t i o n  is  
t h e  m o r e  i m p o r t a n t .

D r .  S y m o n s  ( B u f f a l o ) : A s  y o u  k n o w ,  w h e n  M r .  R u c h h o f t  h a d  h i s  
C o m m i t t e e  s t u d y i n g  B . O . D .  a  y e a r  o r  s o  a g o ,  h e  w r o t e  a r o u n d  t h e  c o u n 
t r y  a n d  h e  a s k e d  m e  a m o n g  o t h e r s  i f  w e  w o u l d  u n d e r t a k e  t h a t  p a r t  o f  
t h e  s t u d y .  I  w r o t e  b a c k  a n d  s a i d ,  ‘ ‘ I  a m  n o t  i n t e r e s t e d .  O u r  p r o b l e m  
h a s  n o t h i n g  t o  d o  w i t h  B . O . D . ”  T h e  p l a n t  w a s  b u i l t  f o r  t h e  p u r p o s e  o f  
r e m o v i n g  b a c t e r i a l  p o l l u t i o n  f r o m  t h e  N i a g a r a  R i v e r  p r i m a r i l y ,  o n l y  
s e c o n d a r i l y  r e m o v i n g  s o l i d s ,  a n d  i n  t h e  N i a g a r a  R i v e r ,  e v e n  b e f o r e  
s e w a g e  t r e a t m e n t  w a s  p r a c t i c e d ,  t h e  D .O .  d r o p p e d  o n l y  0 .3  p . p . m .  f r o m  
t h e  h e a d  o f  t h e  r i v e r  t o  t h r e e  m i l e s  d o w n  a n d  t h e  B . O . D .  w a s  o n l y  0 .7
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p . p . m .  I t  d e p e n d s  e n t i r e l y  o n  t h e  p l a n t .  E v e n  s o l i d s  a r e n ’t  a s  i m p o r 
t a n t  t o  u s  a s  a r e  b a c t e r i a .  D o e s  t h a t  a n s w e r  y o u r  q u e s t i o n 1?

C h a i r m a n  V a n  K l e e c i c  : Y e s ,  i t  d o e s ,  D o c t o r .  I  j u s t  w a n t e d  t o  b r i n g  
o u t  t h e  p o i n t  t h a t  s o m e  p l a n t s  f e e l  t h e r e  a r e  o t h e r  d e t e r m i n a t i o n s  o f  
m o r e  i m p o r t a n c e .

Mr. R u c h h o f t  ( C i n c i n n a t i )  : D r .  S a w y e r  m e n t i o n e d  t h e  f a c t  t h a t  
m a n y  o f  t h e  p e o p l e  a r e  d e p e n d e n t  u p o n  s o d i u m  a z i d e .  T h e y  h a v e  g o t t e n  
s o  u s e d  t o  i t  t h e y  f e l t  l o s t  w i t h o u t  i t .  I  t h i n k  a l l  o f  u s  s h o u l d  g e t  o u t  
o f  t h a t  s t a t e .  T h e r e  a r e  a  n u m b e r  o f  p r o c e d u r e s  t h a t  a r e  a v a i l a b l e  a n d  
e v e n  t h o u g h  a z i d e  s e e m s  t h e  b e s t  a t  t h e  t i m e ,  t h a t  i s n ’t  t h e  o n l y  o n e  t h a t  
c a n  b e  u s e d .  W e  c o u l d  g o  b a c k  t o  t h e  R i d e a l - S t e w a r t  m e t h o d  a n d  g e t  
a l o n g  v e r y  w e l l .  I n  t h e  a b s e n c e  o f  a z i d e ,  I  w o u l d  s u g g e s t  t h a t  w e  g e t  
f a m i l i a r  w i t h  s u l f a m i c  a c i d ,  w h i c h  d o e s n ’t  h a v e  t h e  d i f f i c u l t i e s  o f  t h e  
R i d e a l - S t e w a r t  p r o c e d u r e .

C h a i r m a n  V a n  K l e e c k  : I  u s e  i n  t h e  f i e l d  t h e  I s a a c  M e t h o d .  T h e  
c l o s e s t  y o u  c a n  r e a d  t h e  r e s u l t s  i s  a  h a l f  p a r t  p e r  m i l l i o n  o f  d i s s o l v e d  
o x y g e n .  M r .  G i l c r e a s  w r o t e  a n  a r t i c l e  o n  t h e  p r o c e d u r e  a b o u t  t w o  
y e a r s  a g o .  I t  i s  a  v e r y  c o n v e n i e n t  t e s t  f o r  t h e  s m a l l  p l a n t  o p e r a t o r  t o  
u s e ,  b e c a u s e  i t  o n l y  i n v o l v e s  c o m p a r i n g  a  c o l o r  w h i c h  y o u  g e t  w i t h  a m i 
d o l  a n d  s o d i u m  c i t r a t e  w i t h  c o l o r  s t a n d a r d s  w h i c h  I  f i n d  h a v e  b e e n  v e r y  
p e r m a n e n t .  I  h a v e  a  s e t  o f  s t a n d a r d s  t h a t  w a s  r e c e n t l y  c h e c k e d  a s  
O . K .  b y  o u r  l a b o r a t o r i e s  t h a t  I  h a v e  h a d  n o w  f o r  t h r e e  y e a r s .

I  c a n  a l l o w  a  m i n u t e  o r  t w o  m o r e  d i s c u s s i o n  o n  t h i s  s u b j e c t .
Mr. C a l k i n s  ( T o l e d o )  : T h i s  B . O . D .  d i l u t i o n  w a t e r  i s  q u i t e  i m p o r t a n t  

t o  u s  b e c a u s e  w e  h a v e  a  v e r y  u n u s u a l  w a s t e  c o m i n g  i n t o  t h e  T o l e d o  p l a n t .  
T h e  T o l e d o  p l a n t  h a s  j u s t  p r i m a r y  t r e a t m e n t .  T h i s  p a r t i c u l a r  w a s t e  o f  
a b o u t  1 0 ,0 0 0  g a l l o n s  p e r  d a y  h a s  a  B . O . D . ,  b e l i e v e  i t  o r  n o t ,  w h i c h  r u n s  
f r o m  4 0 0 ,0 0 0  t o  7 5 0 ,0 0 0  p . p . m . ,  e n t i r e l y  s o l u b l e .  I r o n  s o l i d s  a n d  l i m e  
d o  n o t  p r e c i p i t a t e .  I n  f a c t ,  B . O . D .  i s  i n c r e a s e d  a b o u t  1 0  p e r  c e n t  w h e n  
y o u  r a i s e  t h e  p H  a b o v e  7, b u t  w e  f o u n d  i n  o r d e r  t o  s e t  u p  B . O . D .  w h e n  
t h i s  w a s t e  w a s  i n  o u r  s e w e r s  t h a t  w e  h a d  t o  m a k e  i n f i n i t e  d i l u t i o n s .  
N o w  t h i s  i s  s e w a g e  c o n t a i n i n g  t h i s  w a s t e  i n  a  r a t i o  o f  a b o u t  1 0 ,0 0 0  to  
3 6 ,0 0 0 ,0 0 0 .  Y o u  c a n  b r e a k  i t  d o w n .  W e  u s e d  o n e  c .c .  o f  t h i s  s e w a g e  
i n  a  l i t r e  o f  s e e d e d  B . O . D .  w a t e r ,  a n d  s t a r t e d  w i t h  a  t e n t h  o f  a  c .c .  o f  
t h a t  i n  o u r  s a m p l e  f o r  B . O . D .  t e s t s .  W i t h  b i c a r b o n a t e  w a t e r  w e  g o t  
s l i d i n g  s c a l e  r e s u l t s  w h i c h  d i d n ’t  s h o w  u s  a  t h i n g ,  s o  I  r e a d  i n  t h e  Jour
nal a b o u t  F o r m u l a  C  w a t e r  a n d  s o m e  o f  t h e  o t h e r  w a t e r s ,  a n d  M r .  S c o t t  
o f  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  I  u s e d  a  C  w a t e r  a l o n g  w i t h  a  
b i c a r b o n a t e  w a t e r ,  a  f o r t i f i e d  w a t e r  w h i c h  w a s  i d e n t i c a l  w i t h  t h e  C 
w a t e r ,  w i t h  t h e  e x c e p t i o n  o f  t h e  3 0 0  p a r t s  p e r  m i l l i o n  o f  b i c a r b o n a t e ,  a n d  
w e  w e r e  a t  l a s t  a b l e  t o  g e t  r e s u l t s  w h i c h  d i d n ’t  h a v e  a  s l i d i n g  s c a l e  a n d  
t h e y  s e e m e d  t o  c o m e  o u t  v e r y  c o n s i s t e n t .

H o w e v e r ,  w i t h  o r d i n a r y  B . O . D .  w a t e r  w e  j u s t  c o u l d n ’t  g e t  a n y  a n a l y 
s e s  o n  t h a t  w a s t e  t h a t  w o u l d  s h o w  a n y t h i n g ,  b e c a u s e  t h e y  w o u l d  s t a r t  
a t  a  m i l l i o n  a n d  c o m e  d o w n  t o  z e r o .  O f  c o u r s e ,  i t  d o e s  t h i n g s  t o  o u r  
D . O .  W e  h a v e  a r o u n d  5 0  p a r t s  p e r  m i l l i o n  n i t r i t e  s o m e t i m e s  i n  o u r  
p r i m a r y  e f f lu e n t  b e c a u s e  i t  c o n t a i n s  a  l o t  o f  a m i n o  o x y g e n  a n d  i t  i s  
e a s i l y  o x i d i z e d .  W e  k n o w  t h e r e  i s  p r a c t i c a l l y  n o  D . O .  t h e r e .  W e  k n o w
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sometimes to make results come out the way we feel they should or just 
playing around with it, we used an azide method and then checked with 
Rideal-Stewart, and sometimes we use the Rideal-Stew art and then 
azide together, which may or may not mean anything.

W e  h a v e  a  l o t  o f  t r o u b l e  w i t h  t h a t  w a s t e .  I n c i d e n t a l l y ,  a z i d e  c a n  
b e  p u r c h a s e d  f r o m  E a s t m a n  K o d a k  C o m p a n y .  H o w e v e r ,  i t  r e q u i r e s  a n  
e x p l o s i v e s  l i c e n s e .

C h a i r m a n  V a n  K l e e c k :  I  a m  s o r r y  t o  c l o s e  t h e  d i s c u s s i o n .  A p p a r 
e n t l y  w e  s h o u l d  h a v e  l i m i t e d  t h i s  m o r n i n g  t o  j u s t  o n e  t e s t  r a t h e r  t h a n  
l a b o r a t o r y  t e s t s .

T h e  n e x t  t o p i c ,  “ S e t t l e a b l e  S o l i d s  a n d  S u s p e n d e d  S o l i d s , ”  w i l l  b e  
o p e n e d  b y  D r .  F i s c h e r .

D r . F is c h e r  ( T h e  D o r r  C o . ) : M r .  V a n  K l e e c k ,  w h e n  h e  w r o t e  m e ,  
s u g g e s t e d  t h a t  I  g i v e  f iv e  m i n u t e s  t o  t h i s  t o p i c  a n d  I  a m  g o i n g  t o  t a k e  
h i m  l i t e r a l l y .

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

O n e  p a r t i c u l a r  e x a m p l e  t h a t  c o m e s  t o  m i n d  w a s  C o n e y  I s l a n d  w h e r e  
t h e  t e s t s  o n  t h e  c l a r i f i e r s  s h o w e d  t h a t  r e s u l t s  w e r e  r a t h e r  p o o r .  T h e  
t e s t s  w e r e  b a s e d  o n  2 4 - h o u r  c o m p o s i t e s ,  b u t  w h e n  w e  a n a l y z e d  t h e  s i t u a 
t i o n  a n d  s t a r t e d  t a k i n g  h o u r l y  s a m p l e s ,  a n a l y z i n g  e a c h  h o u r l y  s a m p l e  
a n d  a v e r a g i n g  t h e  r e s u l t s  o n  e a c h  s a m p l e ,  w e  f o u n d  t h e  r e m o v a l s  w e r e  
c o n s i d e r a b l y  h i g h e r .

N o w  i n  s o m e  c a s e s  i n  s o m e  p l a n t s  w e  h a v e  f o u n d  t h a t  i t  d i d n ’t  m a k e  
m u c h  d i f f e r e n c e ,  s o  a p p a r e n t l y  i t  i s  a  f u n c t i o n  o f  t h e  t y p e  o f  s e w a g e .

A s  f a r  a s  t h e  a c t u a l  t e s t  i s  c o n c e r n e d ,  t h e  G o o c h  C r u c i b l e  M e t h o d  i s  
u s e d  b y  p r a c t i c a l l y  e v e r y b o d y ,  b u t  I  w a s  r a t h e r  s t a r t l e d  a  s h o r t  w h i l e  
a g o  w h e n  o n  t h e  w e s t  c o a s t .  W h e n  w e  s t a r t e d  t h e  t e s t  o n  T e r m i n a l  I s 
l a n d ,  w h e r e  t h e y  h a v e  a  l o t  o f  f i s h  w a s t e ,  t h e  o p e r a t o r  t o l d  m e  I  m i g h t  a s  
w e l l  f o r g e t  t h a t  m e t h o d  b e c a u s e  i t  w o u l d n ’t  w o r k  o n  t h e i r  s e w a g e .  F u r 
t h e r m o r e ,  h e  s t a t e d  t h e  a l u m i n u m  d i s h  m e t h o d  w a s  n o t  a p p l i c a b l e  u n l e s s  
y o u  f i l t e r e d  t h e  s e w a g e .  I t  w a s  a b s o l u t e l y  n e c e s s a r y  t o  f i l t e r  t h e  m a t e 
r i a l  i f  t h a t  p r o c e d u r e  w e r e  u s e d .

N o w  o n  t h e  s e t t l e a b l e  s o l i d s  t e s t ,  I  d o n ’t  t h i n k  a  w h o l e  l o t  o f  t h e  
I m h o f f  c o n e  m e t h o d  b e c a u s e  o f  t h e  i n a c c u r a c y  e x i s t i n g  i n  t h a t  m e t h o d ,  
b u t  t h e  g r a v i m e t r i c  m e t h o d  o f  r u n n i n g  s e t t l e a b l e  s o l i d s  h a s  b e e n  u s e d  
m o r e  a n d  m o r e  a n d  i t  a p p a r e n t l y  g i v e s  a  v e r y  g o o d  c h e c k  o n  t h e  e f 
f i c ie n c y  o f  c l a r i f i c a t i o n .  I  k n o w  M r .  C a m e r o n — a n d  I  b e l i e v e  h e  i s  h e r e  
— t o l d  m e  h e  h a s  a c t u a l l y  b e e n  u s i n g  t h a t  m e t h o d  f o r  s i x  y e a r s  a n d  h e  
s a i d  h e  i s  j u s t  a b o u t  t o  d r o p  i t  b e c a u s e  i t  j u s t  a p p e a r s  o n  t h e  r e c o r d s  
a n d  y o u  c a n ’t  d o  m u c h  a b o u t  i t .  W e l l ,  f o r  t h e  p l a n t  a t  J a c k s o n  I  b e 
l i e v e  I  a g r e e  w i t h  h i m  t h a t  p l a n t  i s  w o r k i n g  s o  p e r f e c t l y  I  d o n ’t  b e l i e v e  
h e  c a n  i m p r o v e  i t  v e r y  m u c h .
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I n  s o m e  c a s e s  y o u  w i l l  l i n d  t h a t  t h e  s u s p e n d e d  s o l i d s  r e m o v a l  i n  
y o u r  p l a n t  m a y  h e  4 0  p e r  c e n t  a n d  i f  y o u  r u n  a  s e t t l e a b l e  s o l i d s  t e s t  i n  
t h e  l a b o r a t o r y ,  y o u  w i l l  f i n d  o u t  i n  t h e  l a b o r a t o r y  y o u  c a n  p r o b a b l y  g e t  
7 5  p e r  c e n t  r e m o v a l .  T h a t  d o e s n ’t  m e a n  y o u  c a n  d o  t h e  s a m e  t h i n g  i n  
t h e  p l a n t ,  b u t  i t  i n d i c a t e s  s o m e  i m p r o v e m e n t s  m i g h t  b e  i n  o r d e r .

I  b e l i e v e  W a l t e r  S p e r r y  d i d  a  n i c e  p i e c e  o f  w o r k  a l o n g  t h a t  l i n e .  H e  
f o u n d  o u t  h i s  r e m o v a l s  w e r e  s o m e w h a t  i n  t h e  n e i g h b o r h o o d  o f  4 0  t o  4 5  
p e r  c e n t ,  a n d  b y  s t u d y i n g  t h e s e  l a b o r a t o r y  t e s t s  h e  f o u n d  o u t  h e  c o u l d  
i n c r e a s e  t h e  p e r f o r m a n c e  o f  h i s  c l a r i f i e r s  b y  s a t i s f a c t o r y  b a f f l i n g .

N o w  a n o t h e r  i n t e r e s t i n g  p o i n t  i n  t h a t  c o n n e c t i o n  i s  t h a t  i f  y o u  t a k e  
t h e  p l a n t  r e s u l t s  o f  r e m o v a l s  a n d  d i v i d e  t h e m  b y  y o u r  l a b o r a t o r y  r e 
m o v a l s ,  I  u s e  t h a t  f i g u r e  a n d  c a l l  i t  p l a n t  e f f i c i e n c y .  N o w  i n  s o m e  w o r k  
t h a t  w e  h a v e  b e e n  d o i n g  a t  E l m h u r s t ,  I l l i n o i s ,  a  s h o r t  t i m e  a g o ,  w e  f o u n d  
o u t  t h e  p l a n t  e f f i c i e n c y  f i g u r e s  c o u l d n ’t  b e  c o r r e l a t e d  w i t h  o t h e r  d a t a  
s u c h  a s  d e t e n t i o n  p e r i o d s ,  s o  w e  t o o k  r a t i o s  o f  s u s p e n d e d  s o l i d s ,  o f  r e 
s i d u a l  s u s p e n d e d  s o l i d s ,  o r  i n  o t h e r  w o r d s ,  t h e  s u s p e n d e d  s o l i d s  i n  t h e  
c l a r i f i e r  e f f l u e n t  a n d  d i v i d e d  t h a t  b y  t h e  s u s p e n d e d  s o l i d s  i n  t h e  l a b o r a 
t o r y  s e d i m e n t a t i o n  a n d  w e  g o t  a  g o o d  c o r r e l a t i o n .

T h e  v a l u e  o f  t h e  l a b o r a t o r y  t e s t s  o n  s e t t l e a b l e  s o l i d s  a n d  s u s p e n d e d  
s o l i d s  i s  t h a t  t h e r e  m i g h t  b e  a  m e t h o d  w o r k e d  o u t  f o r  c o m p a r i n g  c l a r i 
f i e r s  a t  d i f f e r e n t  p l a n t s .  U n f o r t u n a t e l y ,  w e  h a v e  n o  m e t h o d  o f  m a k i n g  
s u c h  c o m p a r i s o n  a t  t h e  p r e s e n t  t i m e .  A c t u a l  s u s p e n d e d  s o l i d s  r e m o v a l s  
m e a n  l i t t l e  o r  n o t h i n g  u n l e s s  y o u  k n o w  a l l  t h e  o t h e r  f a c t o r s  c o n n e c t e d  
w i t h  t h e  s e w a g e ,  b u t  I  b e l i e v e  t h a t  t h e r e  i s  a  t e n t a t i v e  m e t h o d  s e t  u p  
i n  t h e  n e w  S t a n d a r d  M e t h o d s  w h e r e i n  c e r t a i n  s i z e d  v e s s e l s  a r e  r e c o m 
m e n d e d  f o r  l a b o r a t o r y  t e s t s  a n d  c e r t a i n  d e t e n t i o n  p e r i o d s ,  a n d  I  b e l i e v e  
i f  t h a t  m e t h o d  w e r e  d e v e l o p e d  a n d  u s e d  i n  a  s u f f i c i e n t  n u m b e r  o f  l a b o r a 
t o r i e s  i t  w o u l d  b e  f o u n d  a  v e r y  g o o d  m e t h o d  o f  c o m p a r i n g  c l a r i f i e r  
e f f i c i e n c ie s .

C h a i r m a n  V a n  I v l e e c k :  T h a n k  y o u ,  D o c t o r .  T h e  q u e s t i o n  i s  o p e n  
f o r  d i s c u s s i o n .

Mr. S c h a e t z l e  ( A k r o n )  : I  w o u l d  l i k e  t o  a s k  D r .  F i s c h e r  a  q u e s t i o n .  
H e  s a y s  h e  f i n d s  r e s u l t s  c h a n g e  b y  s t o r a g e .  I  w o n d e r  i f  D r .  F i s c h e r  
m e a n s  s t o r i n g  i n  e x c e s s  o f  2 4  h o u r s .  I n  o t h e r  w o r d s ,  2 4  h o u r s  a f t e r  t h e  
2 4  h o u r s .

Dr. F i s c h e r :  W e  f o u n d  t h e r e  w a s  c o n s i d e r a b l e  c h a n g e  e v e n  i n  t h e  
2 4  h o u r  c o m p o s i t e .  A s  a  m a t t e r  o f  f a c t ,  a f t e r  w e  k e p t  s o m e  o f  t h e  s a m 
p l e s  m o r e  t h a n  s i x  h o u r s  t h e r e  w a s  a  c h a n g e .  T h a t  d o e s  n o t  h a p p e n  i n  
a l l  s a m p l e s .  A s  a  m a t t e r  o f  f a c t ,  I  c a n  s h o w  y o u  s o m e  r e p o r t s  w h e r e  
t h e y  s h o w  a  c h a n g e  a n d  o t h e r s  w h e r e  t h e y  d o n ’t .  Y o u  c a n  g e t  a u t o -  
f l o c c u l a t i o n  o f  s e w a g e  d u e  t o  s t o r a g e  a n d  t h a t  f l o c c u l a t i o n  m a y  b e  a n d  
o f t e n  i s  d i f f e r e n t  i n  y o u r  r a w  s e w a g e  s a m p l e  a n d  i n  y o u r  e f f l u e n t .  A  
d i f f e r e n t  c o n c e n t r a t i o n  o f  s o l i d s  i n  e a c h  s a m p l e .

Mr. S c h a e t z l e :  I  m e a n t  w h a t  i s  t h e  r e m e d y ?  P r a c t i c a l l y  n o  p l a n t  
c a n  t a k e  t h e  t i m e  t o  r u n  h o u r l y  s a m p l e s .

Dr. F i s c h e r :  I  don’t think there is any remedy.
Dr. H a t f i e l d :  I  j u s t  w a n t e d  t o  a d d  a  w o r d  i n  r e g a r d  t o  p r e s e r v a 

t i o n  o f  s a m p l e ,  o f  k e e p i n g  y o u r  s a m p l e  c o l d .  I t  d o e s n ’t  m e a n  t h e
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s o l i d s  m a y  g o  u p  o r  g o  d o w n  o v e r  t h e  2 4  h o u r s .  T h a t  p r e s e r v a t i o n  
h a s  t o  d o  w i t h  t h e  B . O . D .  a n d  I  t h i n k ,  l i k e  D r .  F i s c h e r ,  t h a t  y o u  h a v e  
t o  t a k e  i t .  W e  h a v e  h a d  t i m e s  w h e n  w e  g o t  a  s h o t  o f  i n d u s t r i a l  w a s t e .  
W e  w o u l d  m a k e  o u r  t e s t s ,  a n d  t h e n  k e e p  t h e  s a m p l e  a t  4 0  d e g r e e s .  T h e  
s u s p e n d e d  m a t t e r  w e n t  u p  f r o m  2 0 0  t o  5 0 0  p . p . m .  i n  2 4  h o u r s ’ t i m e .  S o  
t h a t  i s n ’t  n o r m a l .  O u r  n o r m a l  s e w a g e  i n c r e a s e s  m a y b e  25  o r  3 0  
p . p . m .  T h e r e  i s  a  f l o c c u l a t i o n  o f  c e r t a i n  m a t e r i a l s  o n  c e r t a i n  t y p e s  o f  
s e w a g e  o n  s t a n d i n g  a n d  r e d u c i n g  t h e  t e m p e r a t u r e  d o e s  n o t  h e l p  y o u .

M r .  M c G u i r e  ( C o l u m b u s ) : M y  c o n t r i b u t i o n  m a y  b e  r a t h e r  e l e 
m e n t a r y  t o  t h i s  d i s c u s s i o n ,  b u t  i t  h a p p e n s  i n  t h e  S t a t e  o f  O h i o  s e v e r a l  
o f  u s  d o  s u p e r v i s i o n  w o r k  a n d  I  a m  o l d f a s h i o n e d  e n o u g h  t o  t h i n k  t h e  
b e s t  w a y  t o  f i n d  o u t  w h a t  a  p l a n t  i s  d o i n g  i s  t o  t e s t  t h e  s a m p l e s ,  a n d  
w h e n  t h e r e  i s  n o  l a b o r a t o r y ,  I  c a r r y  s a m p l e s  i n  t o  t h e  l a b o r a t o r y  a n d  
r u n  t h o s e  t e s t s .  I t  is  a l w a y s  i m p o s s i b l e  t o  l o a d  a  s e t  o f  s a m p l e s  i n  
t h e  c a r r y i n g  k i t ,  f o l l o w  t h e m  5 0  o r  6 0  m i l e s  a n d  h a v e  a  s e t t l e a b l e  s o l i d s  
d e t e r m i n a t i o n  c o m i n g  a n y w h e r e  n e a r  t o  t h e  s e t t l e a b l e  s o l i d s  t e s t  r u n  
a t  t h e  p l a n t ,  a n d  I  a m  s a t i s f i e d  i n  m y  o w n  w e a k  m i n d  t h a t  t h e  m a t t e r  
o f  f l o c c u l a t i o n  t h a t  t a k e s  p l a c e  i s  b e c a u s e  o f  t h e  v i b r a t i o n  w h i c h  i t  g e t s .  
I  d r i v e  a n  a u t o m o b i l e  o f  a  k i n d ,  a n d  I  t h i n k  i t  i s  t h a t  v i b r a t i o n  o f  t h a t  
s t o r a g e  p e r i o d  w h i c h  c a u s e s  t h e  f l o c c u l a t i o n .  I  a m  s a t i s f i e d  i n  m y  
m i n d  i t  t a k e s  p l a c e  i n  e v e r y  s a m p l e  w e  h a u l  h o m e .

C h a i r m a n  V a n  K l e e c k :  W e  h a v e  h a d  t h e  s a m e  t r o u b l e  i n  C o n 
n e c t i c u t .  A  l o t  o f  p l a n t s  r u n n i n g  t h e  s e t t l e a b l e  s o l i d s  t e s t s  h a v e  
o b t a i n e d  m u c h  b e t t e r  r e s u l t s  t h a n  o u r  l a b o r a t o r i e s  d o  o n  t h e  2 4 - h o u r  
o ld  s a m p l e s  t h a t  w e  b r i n g  in .  W e  c o l l e c t  s a m p l e s  f o r  s i x  t o  e i g h t  
h o u r s  a t  f i f t e e n - m i n u t e  i n t e r v a l s .  F r o m  t h e  t i m e  w e  t a k e  t h e  s a m p l e s  
u n t i l  t h e y  r e a c h  o u r  l a b o r a t o r y  s o m e  o f  t h e  c o l l o i d a l  s o l i d s  a r e  p r e 
c i p i t a t e d  a n d  o u r  r e p o r t  i s  m u c h  h i g h e r  o n  t h e  s e t t l e a b l e  s o l i d s  c o n t e n t  
t h a n  t h e  p l a n t  o p e r a t o r  g e t s ,  p a r t i c u l a r l y  o n  e f f lu e n t  s a m p l e s .  W e  
t h o u g h t  o f  d r o p p i n g  t h e  t e s t  f o r  t h a t  r e a s o n  b u t  w e  s t i l l  f e e l  i t  g i v e s  u s  
o n e  i n d i c a t i o n  o f  t h e  e f f i c i e n c y  o f  t h e  p l a n t .  W e ,  o f  c o u r s e ,  r u n  t h e  
o t h e r  c o m m o n  d e t e r m i n a t i o n s  a l s o .

I s  t h e r e  a n y o n e  e l s e  w h o  w o u l d  l i k e  t o  s p e a k  j u s t  a  m o m e n t  o n  t h i s  
b e f o r e  w e  g o  t o  t h e  n e x t  s u b j e c t ?

M r .  C o b u r n  ( B o s t o n ) : O n  t h i s  q u e s t i o n  o f  s u s p e n d e d  s o l i d s ,  i t  g o e s  
r i g h t  b a c k  to  t h e  q u e s t i o n  o f  s a m p l i n g  a g a i n  a n d  y o u r  e r r o r  i s  g r e a t e r  
t h a n  y o u r  e r r o r  i n  t h e  d e t e r m i n a t i o n  o f  t h e  s u s p e n d e d  s o l i d s .  T h e  
r e a l  m e a s u r e  o f  t h e  d e t e r m i n a t i o n  i s  w h a t  a r e  y o u  g o i n g  t o  d o  w i t h  
t h e  r e s u l t s  a f t e r  y o u  g e t  t h e m .  I f  t h e r e  i s  a  s l u d g e  b a l a n c e  o r  s o m e 
t h i n g  l i k e  t h a t ,  w e  w i l l  l e t  D r .  S y m o n s  t a k e  c a r e  o f  i t .  I f  i t  i s  j u s t  t o  
d e t e r m i n e  t h e  w a y  y o u r  p l a n t  i s  b e i n g  o p e r a t e d  f r o m  a n  o p e r a t i n g  
s t a n d p o i n t ,  i f  y o u  d o  g e t  t h i s  a f t e r - p r e c i p i t a t i o n  o f  c o l l o i d s  a n d  d a y  
b y  d a y  i t  i s  a  r e l a t i v e  v a l u e ,  y o u  c a n  t e l l  t h e  e f f i c i e n c y  o f  y o u r  p l a n t  
f r o m  y o u r  o w n  r e c o r d s .  I f  i t  i s  f r o m  a n  a c a d e m i c  s t a n d p o i n t ,  w e l l  
t h a t  i s  a n  e n t i r e l y  d i f f e r e n t  p r o b l e m .

M r .  L a r s o n  ( S p r i n g f i e l d ,  111.) : I  a m  n o t  g o i n g  t o  t a l k  a b o u t  B . O . D .  
so  y o u  c a n  l e t  i t  r i d e  o v e r  i n t o  t h e  n e x t  p e r i o d  i f  y o u  w i l l .  I  h a v e  b e e n  
s i t t i n g  h e r e  l i s t e n i n g  v e r y  a s s i d u o u s l y  a n d  t r y i n g  t o  v i s u a l i z e  w h a t
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m a y  b e  t h e  s m a l l  p l a n t  o p e r a t o r ’s  r e a c t i o n  o r  t h a t  o f  t h e  f e l l o w s  w h o  a r e  
s t a r t i n g  i n t o  t h i s  g a m e ,  f r o m  t h i s  m a c e r a t i o n  o f  t h e  S t a n d a r d  M e t h o d s  
w e  s e e m  t o  b e  g o i n g  t h r o u g h .  P o o r  o l d  S t a n d a r d  M e t h o d s  I  t h i n k  n e e d s  
a  d e f e n d e r ,  a n d  I  t h i n k  w e  s h o u l d  h a v e  j u s t  a  n o t e  o f  c a u t i o n .

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

W e  c a n ’t  a g r e e ,  o u r s e l v e s ,  t w o  w e e k s  r u n n i n g ,  b u t  a f t e r  a l l ,  I  t h i n k  
t h a t  w e  h a v e  g o t  t o  h a n g  t o g e t h e r  o r  h a n g  s e p a r a t e l y  o n  t h i s  t h i n g  a n d  
i n a s m u c h  a s  S t a n d a r d  M e t h o d s  r e p r e s e n t s  y e a r s  o f  s t u d y  a n d  t h o u g h t ,  
w e  h a v e  g o t  t o  s t a y  w i t h  t h e m  u n t i l  w e  f i n d  s o m e t h i n g  b e t t e r .  W e  
h a v e  a  l o t  o f  l a w s  o n  o u r  b o o k s  t h a t  a r e  a d m i t t e d l y  b a d  b u t  i f  w e  a r e  
g o i n g  t o  l i v e  i n  o r g a n i z e d  s o c i e t y  a n d  g e t  a l o n g  w i t h  o u r  f e l l o w m e n  w e  
h a v e  t o  a b i d e  b y  t h e m  u n t i l  w e  f i n d  s o m e t h i n g  b e t t e r .  O f  c o u r s e ,  t h e r e  
a r e  c e r t a i n  i n d i v i d u a l s  w e  d o n ’t  c a r e  a b o u t  g e t t i n g  a l o n g  w i t h .  
( L a u g h t e r . )  I  d o n ’t  w a n t  t o  g e t  p e r s o n a l  b u t  i f  t h e r e  i s  a n y  d o u b t  in  
y o u r  m i n d s ,  I  a m  r e f e r r i n g  t o  t h e  e n g i n e e r s ,  o f  c o u r s e .  ( L a u g h t e r . )  
I t  i s  f i n e  t o  m a k e  i n v e s t i g a t i o n s  a n d  t r y  t o  i m p r o v e  t h e m ,  b u t  I  s t i l l  
a m  a  f i r m  b e l i e v e r  i n  h o l d i n g  t o  o u r  S t a n d a r d  M e t h o d s .

M r .  J o n e s ,  o f  c o u r s e ,  g o e s  t o  a l m o s t  t h e  o p p o s i t e  e x t r e m e  w h e n  h e  
s a y s  a l l  h e  h a s  t o  d o  i s  t o  l o o k  a t  t h e  e f f l u e n t  t o  d e c i d e .  I  t h i n k  t h e  
l o n g e r  w e  w o r k  i n  s e w a g e  t h e  m o r e  w e  g e t  t h a t  w a y .  W e  m a k e  o u r  
t e s t  a n d  c o m p i l e  t h e m  f o r  s t a t i s t i c a l  r e a s o n s  b u t  I  s u s p e c t  a  g r e a t  m a n y  
o f  u s  r u n  o u r  p l a n t s  b y  l o o k i n g  a t  t h e  e f f lu e n t .  I  t h i n k  s o m e o n e  s h o u l d  
d e f e n d  S t a n d a r d  M e t h o d s .

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

H a t f i e l d  h a s  w o r k e d  s o  l o n g  a t  i t  t h a t  w e  h a v e  c o m e  t o  c a l l  h i m  
“ S t a n d a r d  M e t h o d s  H a t f i e l d , ”  a n d  i t  i s  a  t h a n k l e s s  j o b .  I  a m  g l a d  
w e  h a v e  s o m e o n e  w h o  i s  w i l l i n g  t o  s t r u g g l e  w i t h  i t ,  b u t  w e  s t i l l  s h o u l d  
h a v e  s o m e  f a i t h  i n  o u r  o w n  m e t h o d s  a n d  i f  w e  c a n  i m p r o v e  t h e m ,  f ine .

C h a i r m a n  V a n  K l e e c k  : O u r  n e x t  s u b j e c t  i s  “ R e l a t i v e  S t a b i l i t y , ”  
d i s c u s s e d  b y  M r .  S a n d e r s o n  o f  A l b a n y .

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

S t a n d a r d  M e t h o d s  s a y s  t o  a d d  1 .5  m i l l i l i t e r s  o f  m e t h y l e n e  b l u e  s o l u 
t i o n  t o  t h e  b o t t l e  a n d  i n c u b a t e  a t  r o o m  t e m p e r a t u r e .  I n  m o s t  o f  t h e  
l a b o r a t o r y  t e s t s  t h a t  i s  d o n e ,  a l t h o u g h  t h e  1 .5  m i l l i l i t e r s  a r e n ’t  m e a s 
u r e d  a c c u r a t e l y .  T h e  l a s t  S t a n d a r d  M e t h o d s  c h a n g e d  t h e  d y e  t o  z in c
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s a l t  f r o m  t h e  h y d r o c h l o r i d e ,  a n d  w e  h a d  c o m p l a i n t s  f r o m  s o m e  o f  t h e  
e n g i n e e r s  t h a t  t h e  r e s u l t s  w e r e n ’t  c o m p a r a b l e .  W e  m a d e  a  f e w  t e s t s  
a n d  o n e  t h i n g  w e  d i d  w a s  t o  d e t e r m i n e  t h e  d y e  c o n t e n t  o f  t h e  t w o  
s a m p l e s .  W e  f o u n d  t h a t  t h e  d y e  c o n t e n t  o f  t h e  m e t h y l e n e  b l u e  c h l o r i d e  
w a s  9 0  p e r  c e n t  a n d  t h e  d y e  c o n t e n t  o f  t h e  z i n c  s a l t  w a s  75  p e r  c e n t .  
T h e  d i r e c t i o n s  f o r  m a k i n g  u p  t h e  s o l u t i o n  w e r e  e x a c t l y  t h e  s a m e ,  s o  
t h e  d y e  c o n t e n t  o f  t h e  s a m p l e  w a s  i n c r e a s e d  17 p e r  c e n t ,  i n c r e a s i n g  
f r o m  1 .0  t o  1 .7  p a r t s  p e r  m i l l i o n .  T h a t  m a d e  a  d i f f e r e n c e  i n  t h e  r e s u l t  
b e c a u s e  t h e  d y e  i s  b a c t e r i c i d a l  a n d  i f  t h e  t i m e  t h a t  t h e  s a m p l e  d e c o l o r 
i z e s  i s  g r e a t e r  t h a n  5 o r  6 d a y s  t h e  t i m e  i n t e r v a l  i s  i n c r e a s e d  a  g r e a t  
d e a l  b e c a u s e  o f  t h e  a p p r o a c h  o f  t h e  c u r v e  t o  c o m p l e t e  d e p l e t i o n  o f  
t h e  a v a i l a b l e  o x y g e n .

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

T h a t  w o r k  w a s  s t o p p e d  d u e  t o  o t h e r  w o r k  c o m i n g  u p  i n  t h e  l a b o r a 
t o r y  a n d  w e  d i d n ’t  p i c k  i t  u p  a g a i n  f o r  a l m o s t  a  y e a r .  I  u s e d  t h e  s a m e  
s o l u t i o n  a g a i n  a n d  d i d n ’t  c h e c k  m y  r e s u l t s .  I t  s e e m e d  t h e  b a c t e r i c i d a l  
e f f e c t  o f  t h e  d y e  s o l u t i o n  h a d  b e e n  g r e a t l y  d e c r e a s e d  i n  s t a n d i n g  f o r  
a  p e r i o d  o f  a  y e a r ,  s o  I  l o o k e d  u p  s o m e  o f  t h e  l i t e r a t u r e  a n d  I  f o u n d  
t h a t  t h e  w a t e r  s o l u t i o n  o f  m e t h y l e n e  b l u e  i s  v e r y  u n s t a b l e .

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

C h a i r m a n  V a n  K l e e c k  : G e n t l e m e n ,  I  a m  v e r y  s o r r y  t o  s a y  w e  c a n ’t  
h a v e  a n y  d i s c u s s i o n  o f  M r .  S a n d e r s o n ’s  r e m a r k s  o n  t h e  r e l a t i v e  s t a 
b i l i t y  t e s t .  W e  h a d  p l a n n e d  t o  h a v e  D r .  S y m o n s  m a k e  a  f e w  r e m a r k s  
o n  g r e a s e  d e t e r m i n a t i o n s  a n d  D r .  H a t f i e l d  w a s  t o  t a l k  o n  t h e  u s e  a n d  
c a r e  o f  l a b o r a t o r y  e q u i p m e n t .  A p p a r e n t l y  t h e r e  i s  a  g r e a t  d e a l  t o  b e  
s a i d  a b o u t  t h e s e  l a b o r a t o r y  t e s t s  a n d  p e r h a p s  a t  s o m e  f u t u r e  c o n v e n 
t i o n  w e  c a n  c o n t i n u e  o u r  d i s c u s s i o n .



Editorial

The British Institu te of Sewage Purification has recently submitted a memorandum 
to the Minister of W orks and Planning, the M inister of Health, and the M inister of A gri
culture and Fisheries, concerning reorganization of sewage disposal services in post-war 
reconstruction. The most im portant recommendation in this memorandum was tha t the 
planning, construction and operation of sewage treatm ent works be regionalized, and that 
the township should cease to be the unit of area for the adm inistrative control of such 
works, but that the unit should preferably be the natural drainage or catchment area of 
a river, or of a tributary  in the case of m ajor rivers.

Regionalization is considered to mean the direction of a number of works within this 
river basin by a single administrative control, and not necessarily to involve centraliza
tion, or the creation of one or more large works to take the place of many smaller works.

In  the past, the good work of one authority has sometimes been discounted by the 
action of a neighboring authority which discharges insufficiently treated sewage into the 
same stream. Regional administrative control would in time eliminate this inconsistency.

Discharge of untreated industrial waste has frequently counteracted the efforts of 
municipal authorities to abate stream pollution, and it was to correct this anomaly that 
the Trade W aste Law of 1937 was passed. The regional authority should have power 
to prescribe the conditions under which trade effluents are discharged into the public 
sewers, subject however to final decision by the M inistry of H ealth as provided in the 
1937 Law.

The most radical step in these recommendations was that “ regional authorities 
should be charged with the design, construction and operation of all publicly owned 
works,” as this would give such boards the authority to establish a staff of engineers who 
would design the treatm ent works, as well as build and run them.

There is practically no precedent in England for handing over to regional boards the 
design of sewage treatm ent works, and very little precedent in other countries for this 
procedure. In  the U. S., the Sanitary D istrict of Chicago is an example of regional 
control of design, construction and operation of large works, also possibly there are sev
eral examples in New Jersey, but no others covering considerable areas come to mind. In 
Illinois, under the Sanitary District Law of 1917, a number of sanitary districts have 
been established, but in practically all cases they comprise only one city, and not all cities 
in a river basin.

In  Germany there are a number of rivers boards which appear to have exactly the 
functions proposed for the post-war regional boards in England, the best known being 
the Ruhr and Emscher Boards.

Most river conservancy boards in England, such as the W est Riding of Yorkshire 
Board, do not design, construct or operate sewage treatm ent works in their area, but 
exercise supervision only by inspection and friendly coercion, when necessary. In  the 
proposed new scheme, the regional authorities would still be responsible to the local river 
conservancy authority, and the latter presumably to the M inistry of Health.

There may be considerable similarity between this proposed innovation and the river 
conservancy boards proposed several years ago in the U. S. by the National Resources 
Committee, whose first project, the Potomac River Valley, almost reached establishment, 
but failed fo r lack of funds. This project was different from  the British scheme, how
ever, because the U. S. Government was to provide the funds, whereas in the British setup 
the local communities would assume the costs.

There are many good reasons in favor of the British proposal, some of which have 
been mentioned. Others are that the regional authority would be able to draw up a 
long-term program, would have closer cooperation between designer and operator than 
now obtains, would operate small plants better than they are now operated, would unify
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practice and charges for treatment of trade wastes, would promote utilization of sludge 
in agriculture, and could plan and carry out a comprehensive policy in regard to research, 
in collaboration with the governmental authority.

The new President of the Institu te of Sewage Purification, Mr. William T. Lockett, 
at his inauguration Nov. 27th, 1942, said that the excellent prospects for research under 
such a scheme of regionalization provided much justification for the adoption of the 
scheme. He was hopeful that regionalization, if  adopted, would lead to the accumulation 
of funds for research in sewage treatment, without putting a burden on any section of 
the community at large. A contribution of only 1 per cent of the annual cost of sewerage 
and sewage purification would produce a national research fund of more than £100,000 
per year.

This prospect appears attractive to all those interested in sewage research, and this 
includes almost every engineer, chemist or bacteriologist in the sewage disposal field. I t  
may be possible that this scheme would result in more widespread study in England of 
stream pollution and sewage treatment, but this possibility would be only a secondary fac
tor in accomplishing the establishment of regional authorities. The proposal will have 
to stand or fall on its economic and legal merits and not as a means for fostering re
search.

There is no doubt that the river basin is the natural administrative area for sewage 
and industrial waste treatment, but the difficulties that have been encountered in the U. S. 
in attempts to get several municipalities to work together regionally for sanitary improve
ments lead to the conclusion that regionalization would be difficult to establish here. One 
example of recent history is in the Calumet Region in Indiana, where all attem pts at 
concerted regional action failed. Of course, if the Federal Government would subsidize 
sewage and industrial waste treatment on the basis of regional or river basin areas, there 
might be a trend toward regionalization, but without this incentive, the states find it diffi
cult to organize river valley sanitation as a unit. The Potomac River project was to be 
subsidized by the government merely as a demonstration, and not as a precedent fo r other 
river valleys.

There are several im portant differences, however, between the river basin pollution 
problem in England and in America. Over there the rivers are small, distances are not 
great, cities are only a few miles apart, sewage treatm ent works date back a number of 
decades and are in great need of modernization, and the Ministry of Health has long 
exercised final authority on financing sewerage and sewage works construction. Here, 
however, river valleys are long and communities scattered, most of our treatment plants 
are new and modern, we now have more regional control through our state sanitary engi
neering divisions and our sanitary water boards than England has, and civic pride opposes 
regional control of funds and decisions. Also, probably we have been carrying on more 
widespread research than has been possible in England, with war and threats of war at 
her doorstep for so many years. As a m atter of fact, it is astonishing and heartening 
that our English friends can even think and plan ahead as they have in these critical 
days of the war, and they deserve our congratulations for their courageous, forward- 
looking plans.

F . W . M o h l m a it
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Fifteenth Annual Fall Convention 

Los Angeles, California, September 20-22, 1942

S unday , Sep tem ber  20 .— P r e s i d e n t  F r e d  D .  B o w l u s  c a l l e d  t h e  C o n 
v e n t i o n  t o  o r d e r  a t  8 :20  P . M .  i n  t h e  V i c t o r y  R o o m  o f  t h e  C l a r k  H o t e l  
w i t h  2 7  m e m b e r s  p r e s e n t .  A f t e r  m a k i n g  s e v e r a l  a n n o u n c e m e n t s  h e  
e x p l a i n e d  t h a t  t h e  p u r p o s e  o f  t h e  m e e t i n g  w a s  t o  g i v e  t h e  m e m b e r s  a n  
o p p o r t u n i t y  t o  d i s c u s s  t h e i r  o p e r a t i n g  e x p e r i e n c e s  a n d  p r o b l e m s  o n  
t h e  s u b j e c t s  o f  s l u d g e  g a s  m e t e r s ,  s l u d g e  h e a t i n g  c o i l s ,  d i g e s t e r  s c u m ,  
a n d  t r i c k l i n g  f i l t e r  d i s t r i b u t o r s .  F o r  t h e  n e x t  h o u r  p r a c t i c a l l y  a l l  t h e  
m e m b e r s  p r e s e n t  e n t e r e d  i n t o  a  v e r y  i n t e r e s t i n g  a n d  i n f o r m a t i v e  d i s 
c u s s i o n  o n  t h e s e  s u b j e c t s .  A l l  t h e  r e m a r k s  a n d  s u g g e s t i o n s  w e r e  
r e c o r d e d  b y  s t e n o t y p e  a n d  w i l l  b e  p r i n t e d  i n  t h e  California  Sewage  
W o rks  Journal.

M r .  H a r o l d  K .  P a l m e r  t h e n  r e v i e w e d  t h e  t e n t a t i v e  s t a n d a r d  s p e c i 
f i c a t i o n s  f o r  s e w a g e  p u m p s ,  m o t o r s  a n d  c o n t r o l s  a s  p r e p a r e d  b y  h i s  
c o m m i t t e e  w h i c h  w a s  r e c e n t l y  a p p o i n t e d  f o r  t h i s  p u r p o s e .  C o n s i d e r 
a b l e  d i s c u s s i o n ,  q u e s t i o n s  a n d  s u g g e s t i o n s  w e r e  o f f e r e d  b y  t h e  m e m b e r s  
a s  M r .  P a l m e r  r e a d  e a c h  p a r t  o f  t h e  s p e c i f i c a t i o n s .  T h e  m e e t i n g  w a s  
a d j o u r n e d  a t  1 0 :00  P . M .

M onday, Sep tem ber  21 .— W i t h  1 1 4  m e m b e r s  p r e s e n t ,  P r e s i d e n t  
B o w l u s  o p e n e d  t h e  m e e t i n g  a t  9 :15  A . M .  T h e  f i r s t  p a p e r  o n  t h e  p r o 
g r a m ,  “ S h o r e  P o l l u t i o n  R e d u c t i o n  a t  S a n  F r a n c i s c o ”  b y  C h a r l e s  G i l 
m a n  H y d e ,  C o n s u l t i n g  S a n i t a r y  E n g i n e e r ,  D e p a r t m e n t  o f  P u b l i c  
H e a l t h ,  S a n  F r a n c i s c o ,  w a s  r e a d  b y  M r .  A .  M .  R a w n .  T h e  n e x t  p a p e r  
w a s  p r e s e n t e d  b y  M r .  J .  L .  M c B r i d e ,  C i t y  E n g i n e e r  o f  S a n t a  A n a ,  
e n t i t l e d  “ O r a n g e  C o u n t y  J o i n t  O u t f a l l  a n d  S e w a g e  T r e a t m e n t  P l a n t ”  
i n  w h i c h  h e  r e v i e w e d  t h e  l o n g  s t a n d i n g  p r o b l e m s  p e c u l i a r  t o  t h i s  22 -  
m i l e  l o n g  o u t f a l l .  P l a n s  f o r  t h e  e l i m i n a t i o n  o f  c i t r u s  b y - p r o d u c t  w a s t e s  
f r o m  t h i s  J o i n t  O u t f a l l  w e r e  e x p l a i n e d  b y  M r .  E .  P .  H a p g o o d ,  C i t y  E n 
g i n e e r  o f  A n a h e i m ,  i n  h i s  p a p e r  “ J o i n t  L a n d  D i s p o s a l  o f  W a s t e s  f r o m  
T h r e e  C i t r u s  B y - P r o d u c t s  P l a n t s . ”  T h e  O r a n g e  C o u n t y  J o i n t  O u t 
f a l l  h a s  a l s o  b e e n  b u r d e n e d  b y  c a n n e r y  w a s t e s  f r o m  t h e  C i t y  o f  F u l l e r 
t o n  w h e r e  a t t e m p t s  h a v e  b e e n  m a d e  t o  e l i m i n a t e  a s  m u c h  o f  t h e  w a s t e  
f r o m  t h e  s e w e r  a s  p o s s i b l e .  M r .  G r o v e r  L .  W a l t e r s ,  S u p e r i n t e n d e n t  o f  
W a t e r  a n d  S e w e r  D e p a r t m e n t s  o f  t h i s  c i t y ,  d e s c r i b e d  t h e  p r o g r e s s  t h a t  
h a d  b e e n  m a d e  d u r i n g  t h e  1 9 4 2  s e a s o n  i n  h i s  p a p e r ,  ‘ ‘ P r o b l e m s  i n  D i s 
p o s a l  o f  P e a c h  a n d  T o m a t o  W a s t e s  f r o m  t h e  L a r g e s t  C a n n e r y  i n  
t h e  W e s t . ”  T h e  m e e t i n g  w a s  a d j o u r n e d  a t  1 1 :3 0  A . M .

A  c a r a v a n  o f  25  c a r s  a s s e m b l e d  a t  1 2 : 0 0  n o o n  a n d  p r o c e e d e d  to  
L o n g  B e a c h  w h e r e  t h e  B i x b y  p u m p i n g  p l a n t  w a s  i n s p e c t e d .  T h i s
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p l a n t ,  c o n s t r u c t e d  i n  1 9 4 2  t o  s e r v e  t h e  n e w  N a v y  H o s p i t a l  a n d  r e s i 
d e n t i a l  a r e a ,  w a s  o f  s p e c i a l  i n t e r e s t  b e c a u s e  i t  d o e s  n o t  h a v e  a  w e t  w e l l .  
T w o  v a r i a b l e - s p e e d  p u m p s  w i t h  c a p a c i t i e s  f r o m  2 0 0  t o  1 ,4 0 0  g . p . m .  
e a c h  l i f t  t h e  s e w a g e  d i r e c t l y  o u t  o f  t h e  18  i n .  i n f l u e n t  l i n e  i n t o  a  2 ,3 0 0  f t .  
f o r c e  m a i n .

T h e  P a c i f i c  C o a s t  C l u b  w a s  t h e  n e x t  s t o p  w h e r e  t h e  f o r t y  m e m b e r s  
o f  t h e  C a r a v a n  w e r e  g u e s t s  o f  t h e  L o n g  B e a c h  S e c t i o n  o f  t h e  A m e r i c a n  
A s s o c i a t i o n  o f  E n g i n e e r s  a t  a n  e x c e l l e n t  l u n c h .  M r .  H e r b e r t  D a v i s  o f  
t h e  S e c t i o n  w e l c o m e d  t h e  m e m b e r s  o f  o u r  A s s o c i a t i o n  a n d  p r e s e n t e d  
t h e i r  h o s t ,  M r .  D .  R .  K e n n e d y ,  S u p e r i n t e n d e n t  o f  t h e  P i p e  L i n e s  D i 
v i s i o n  f o r  t h e  C i t y  o f  L o n g  B e a c h .

A f t e r  l u n c h ,  t h e  C a r a v a n  p r o c e e d e d  t o  t h e  L o s  A n g e l e s  C i t y  T e r m i 
n a l  I s l a n d  t r e a t m e n t  p l a n t  a n d  t h e n  t o  t h e  L o s  A n g e l e s  C o u n t y  S a n i t a 
t i o n  D i s t r i c t s  s e w a g e  t r e a t m e n t  p l a n t .  A t  t h e  l a t t e r  p l a n t  t h e  r e c e n t  
d e v e l o p m e n t s  i n  p r e h e a t i n g  a n d  s e e d i n g  o f  r a w  s l u d g e  w e r e  o b s e r v e d  
a n d  t h e  n e w  d i g e s t i o n  u n i t s  u n d e r  c o n s t r u c t i o n  w e r e  i n s p e c t e d .  E a c h  
d i g e s t i o n  u n i t  w a s  c o m p o s e d  o f  t h r e e  a b a n d o n e d  a c t i v a t e d  s l u d g e  t a n k s ,  
e a c h  1 2 %  b y  1 2 %  f e e t  i n  s e c t i o n  a n d  1 75  f e e t  l o n g ,  t w o  o f  w h i c h  w e r e  
c o v e r e d  b y  a  f i x e d  w o o d e n  r o o f .  T h e  l a s t  s t o p  o f  t h e  C a r a v a n  w a s  a t  
t h e  n e w  L o s  A n g e l e s  C i t y  s e w e r  v e n t i l a t i o n  p l a n t .

S i x t y - s i x  m e m b e r s  a n d  g u e s t s  a t t e n d e d  t h e  a n n u a l  b a n q u e t  w h i c h  
w a s  h e l d  i n  t h e  V i c t o r y  R o o m  o f  t h e  H o t e l  C l a r k .  T h e  s p e a k e r  o f  t h e  
e v e n i n g  w a s  E l m e r  B e l t ,  M .D . ,  P r e s i d e n t ,  C a l i f o r n i a  S t a t e  B o a r d  o f  
P u b l i c  H e a l t h .  D r .  B e l t  p r e s e n t e d  a  v e r y  e n l i g h t e n i n g  a d d r e s s  s u p 
p o r t e d  b y  l a n t e r n  s l i d e s  o n  t h e  s u b j e c t ,  “ T h e  C a l i f o r n i a  S t a t e  B o a r d  
o f  P u b l i c  H e a l t h ;  I t s  S e r v i c e  t o  t h e  P e o p l e  o f  O u r  S t a t e . ”

Tuesday, Sep tem ber  22 .— T h e r e  w e r e  t w e n t y - f i v e  p r e s e n t  a t  t h e  j o i n t  
b r e a k f a s t  w i t h  t h e  m e m b e r s  o f  t h e  P u b l i c  W o r k s  O f f i c e r s  D e p a r t m e n t .  
I n  t h e  a b s e n c e  o f  M r .  C l a y t o n  W .  P a i g e ,  P r e s i d e n t  o f  t h i s  d e p a r t m e n t ,  
w h o  is  n o w  i n  m i l i t a r y  s e r v i c e ,  M r .  J .  A .  M a n c h i n i  a c t e d  a s  c h a i r m a n  
a n d ,  a f t e r  i n t r o d u c i n g  t h e  v a r i o u s  m e m b e r s ,  p r e s e n t e d  t h e  g u e s t  
s p e a k e r ,  M r .  J a c k  F i n c h  o f  t h e  P r e m i e r  O i l  a n d  L e a d  W o r k s  o f  L o s  
A n g e l e s .  M r .  F i n c h  g a v e  a n  e x c e p t i o n a l l y  i n t e r e s t i n g  t a l k ,  i l l u s t r a t e d  
w i t h  c o l o r e d  s l i d e s ,  o n  t h e  l a t e s t  d e v e l o p m e n t s  i n  t h e  a r t  o f  c a m o u f l a g e .

P r e s i d e n t  B o w l u s  p r e s i d e d  o v e r  t h e  j o i n t  m e e t i n g  w i t h  t h e  P u b l i c  
W o r k s  O f f ic e r s  D e p a r t m e n t  o f  t h e  L e a g u e  o f  C a l i f o r n i a  C i t i e s .  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  a t  9 : 1 5  A . M .  w i t h  7 6  m e m b e r s  p r e s e n t .  
T h e  f i r s t  p a p e r ,  “ V e n t i l a t i o n  o f  L a r g e  S e w e r s  b y  C i t y  o f  L o s  A n g e l e s , ”  
w a s  p r e s e n t e d  b y  H .  G . S m i t h ,  E n g i n e e r  o f  S e w e r  D e s i g n  a n d  P l a n t  
O p e r a t i o n  f o r  t h a t  c i t y .

A  v e r y  t i m e l y  a n d  i n s t r u c t i v e  d i s c u s s i o n  w a s  o p e n e d  b y  C a p t a i n  
W i l l i a m  T .  I n g r a m ,  A s s i s t a n t  S a n i t a r y  E n g i n e e r ,  U .  S .  P u b l i c  H e a l t h  
S e r v i c e ,  Office o f  C i v i l i a n  D e f e n s e ,  9 t h  R e g i o n ,  o n  t h e  s u b j e c t ,  “ P r o 
t e c t i o n  o f  S e w a g e  W o r k s  i n  W a r  T i m e . ”  C a p t a i n  I n g r a m  b r i e f l y  s u m 
m a r i z e d  a  p l a n  f o r  t h e  o p e r a t i o n  o f  s e w a g e  w o r k s  u n d e r  w a r  c o n d i t i o n s  
b o t h  b e f o r e  a n d  a f t e r  d a m a g e  o c c u r s .  D a m a g e  b y  s a b o t a g e  o r  e n e m y  
a c t i o n  s h o u l d  b e  a n t i c i p a t e d  a n d  C a p t a i n  I n g r a m  r e f e r r e d  t o  s i x t e e n  
w a r t i m e  p r e c a u t i o n s  f o r  o p e r a t o r s  o f  s e w a g e  w o r k s  s u g g e s t e d  b y  M a j o r
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G . E .  A r n o l d ,  S a n i t a r y  E n g i n e e r  f o r  t h e  N i n t h  R e g i o n a l  TJ. S .  O ff ice  o f  
C i v i l i a n  D e f e n s e ,  i n  a  t w o  p a g e  m i m e o g r a p h e d  b u l l e t i n  d i s t r i b u t e d  t o  
a l l  m e m b e r s  a t t e n d i n g  t h e  C o n v e n t i o n .  S e r i o u s  t h o u g h t  s h o u l d  b e  
g i v e n  t o  t h e  e v a l u a t i o n  o f  t h e  u s e  o f  e a c h  p a r t  o f  t h e  s y s t e m  b y  c r i t i c a l  
i n d u s t r i e s .  T h e  e x t e n t  o f  p o s s i b l e  d a m a g e  b y  b o m b s  a n d  t h e  e f f e c t  o f  
o v e r l o a d i n g  o f  t h e  s e w e r a g e  s y s t e m  s h o u l d  b e  c o n s i d e r e d .  A u x i l i a r y  
o p e r a t o r s  s h o u l d  b e  t r a i n e d  a n d  m a d e  f a m i l i a r  w i t h  t h e  s e w a g e  w o r k s .  
T h o s e  i n  c h a r g e  o f  s u p e r v i s i o n  s h o u l d  b e  i n  c o m p l e t e  c o - o p e r a t i o n  a n d  
c o - o r d i n a t i o n  w i t h  o t h e r  d e p a r t m e n t s  a n d  w i t h  t h e i r  l o c a l  c i v i l i a n  
d e f e n s e  c o u n c i l .

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

C a p t a i n  I n g r a m  c a l l e d  o n  t h e  f o l l o w i n g  p u b l i c  o f f i c i a l s  f o r  t h e i r  c o m 
m e n t s  o n  t h i s  s u b j e c t  a n d  a  b r i e f  r e v i e w  o f  w h a t  t h e i r  d e p a r t m e n t s  w e r e  
d o i n g  o r  p l a n n i n g  i n  t h e  w a y  o f  s e w a g e  w o r k s  p r o t e c t i o n :  D .  R .  
K e n n e d y ,  o f  L o n g  B e a c h ;  A .  M .  R a w n ,  o f  t h e  L o s  A n g e l e s  C o u n t y  
S a n i t a t i o n  D i s t r i c t s ;  H .  P .  C o r t e l y o u ,  o f  L o s  A n g e l e s ;  W a l t e r  N .  F r i c k -  
s t a d ,  o f  O a k l a n d ;  F r a n k  R o s s i ,  o f  M o d e s t o ;  C a r l  M .  H o s k i n s o n ,  o f  
S a c r a m e n t o ;  J o h n  A .  M a n c h i n i ,  o f  H a y w a r d ;  H a r o l d  L .  M a y ,  o f  P a l o  
A l t o ;  R .  D .  W o o d w a r d ,  o f  L a g u n a  B e a c h ;  R .  F .  G o u d y ,  o f  L o s  A n g e l e s ;  
a n d  C l y d e  C .  K e n n e d y .  T h e  c o m m e n t s  b y  t h e s e  m e n  i n d i c a t e d  t h a t  
c o n s i d e r a b l e  t h o u g h t  h a s  a l r e a d y  b e e n  g i v e n  t o  t h e  p r o t e c t i o n  o f  t h e  
s e w e r a g e  s y s t e m  f r o m  s a b o t a g e .  T h e  p r o b l e m  o f  s e a l i n g  m a n h o l e  
c o v e r s  w a s  o f  p a r t i c u l a r  c o n c e r n  a s  w e l l  a s  t h e  p r o t e c t i o n  o f  s e w a g e  
p l a n t s  f r o m  s a b o t e u r s .  I t  w a s  p o i n t e d  o u t  t h a t  a n y t h i n g  a n d  e v e r y 
t h i n g  c o i d d  b e  e x p e c t e d  i n  t h e  s e w e r .  O f  p a r t i c u l a r  d a n g e r  w o u l d  b e  
c a s i n g  h e a d  g a s o l i n e  w h i c h  c a n  p e n e t r a t e  t h r o u g h  p o r o u s  g r o u n d  a n d  
e v e n  t h r o u g h  b r i c k  m a n h o l e s  t o  e n t e r  t h e  s e w e r .  T h e  i n e v i t a b l e  l o s s  o f  
p e r s o n n e l  w i l l  n e c e s s i t a t e  t h e  t r a i n i n g  o f  a d d i t i o n a l  h e l p .  T h e  u s e  o f  
w o m e n  s h o u l d  b e  c o n s i d e r e d  f o r  m a n y  o f  t h e  j o b s  n o w  d o n e  b y  m e n .  
A n o t h e r  p o i n t  b r o u g h t  o u t  w a s  t h e  i m p o r t a n c e  o f  d i s t i n g u i s h i n g  b e 
t w e e n  a  h e a l t h  a n d  a  n o n - h e a l t h  h a z a r d  i n  c o n n e c t i o n  w i t h  i n d u s t r i a l  
w a s t e s .  A t  t i m e s  o f  e m e r g e n c y  t h e  i n d u s t r i a l  w a s t e s  c o u l d  b e  d i s 
c h a r g e d  i n t o  t h e  s t o r m  s e w e r s .  I n  a n y  c a s e ,  t h e  s e w a g e  p l a n t  o p e r a t o r  
s h o u l d  k n o w  w h a t  d e g r e e  o f  t r e a t m e n t  i s  n e c e s s a r y  t o  m e e t  h e a l t h  r e 
q u i r e m e n t s .
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M a j o r  G-. E .  A r n o l d  e n d e d  t h e  d i s c u s s i o n  o n  p r o t e c t i o n  o f  s e w a g e  
w o r k s  d u r i n g  w a r  t i m e s  b y  e m p h a s i z i n g  t h e  f o l l o w i n g  p o i n t s : n e e d  f o r  
a u x i l i a r y  p o w e r ;  p r e v e n t i o n  o f  f l o o d i n g ;  c o m p l e t e  m a p s ;  i n c i d e n t  
d r i l l s ; g a s  m a s k s .  H e  p o i n t e d  o u t  t h a t  i n  c a s e  o f  a  g a s  a t t a c k  t h e  g a s  
p o l l u t i o n  o f  s e w a g e  w o u l d  h e  v e r y  d a n g e r o u s .  V i t a l  p o i n t s  o f  t h e  
s e w a g e  p l a n t  s h o u l d  b e  p r o t e c t e d  b y  r e v e t m e n t s  m a d e  o f  s a c k s  f i l l e d  
w i t h  m i x e d  e a r t h  a n d  a s p h a l t .  T h e  s e a l i n g  o f  v i t a l  m a n h o l e  c o v e r s  
w a s  o f  g r e a t  i m p o r t a n c e  e s p e c i a l l y  o v e r  p o w e r  v a u l t s .  M a j o r  A r n o l d  
c o n c l u d e d  b y  s k e t c h i n g  o n  t h e  b l a c k b o a r d  a  d e t a i l  o f  o n e  m e t h o d  o f  
s e a l i n g  c o v e r s  b y  b o l t i n g  d o w n  w i t h  b o l t s  h a v i n g  a  f i v e  s i d e d  h e a d  w h i c h  
w a s  r e c e s s e d  i n  t h e  c o v e r  a n d  s e a t  s o  t h a t  a  s p e c i a l  w r e n c h  i s  n e c e s s a r y  
t o  r e m o v e  t h e  b o l t s .

T h e  e n t i r e  d i s c u s s i o n  w a s  t a k e n  d o w n  b y  s t e n o t y p e  a n d  w i l l  b e  
p r i n t e d  i n  t h e  n e x t  i s s u e  o f  t h e  California S a v a g e  W orks  Journal.

T h e  f i r s t  p a p e r  o f  t h e  a f t e r n o o n  s e s s i o n ,  “ S a n  B e r n a r d i n o  S e w a g e  
T r e a t m e n t  P l a n t  R e v i s i o n s ”  p r e p a r e d  b y  D a v i d  H .  C u r r i e ,  E n g i n e e r ,  
C u r r i e  E n g i n e e r i n g  C o m p a n y ,  w a s  r e a d  b y  M r .  H o s g o o d ,  A s s i s t a n t  
S u p e r i n t e n d e n t ,  W a t e r  a n d  S e w e r  D e p a r t m e n t ,  S a n  B e r n a r d i n o .

T h e  m e e t i n g  w a s  o p e n e d  f o r  b u s i n e s s  a t  2 :00  P . M .  a n d  P r e s i d e n t  
B o w l u s  i n t r o d u c e d  M r .  E .  B .  B e s s e l i e v r e ,  E n g i n e e r  f o r  t h e  D o r r  C o m 
p a n y ,  I n c . ,  w h o  h a s  r e c e n t l y  b e e n  t r a n s f e r r e d  t o  t h e  W e s t  C o a s t  f r o m  
N e w  Y o r k .  M r .  B e s s e l i e v r e  h a d  b e e n  r e q u e s t e d  b y  M r .  A .  AT. K i v a r i ,  
c h a i r m a n  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 h o  w a s  n o t  a b l e  t o  a t t e n d  t h e  
c o n v e n t i o n ,  t o  p r e s e n t  t h e  f o l l o w i n g  r e p o r t :

“ T h e  N o m i n a t i o n  C o m m i t t e e  r e c o m m e n d s  t h e  f o l l o w i n g  c a n d i d a t e s  
f o r  t h e  v a r i o u s  o ff ices  f o r  t h e  y e a r  1 9 4 3 :

President— C a r l  M .  H o s k i n s o n ,  S a c r a m e n t o  
First Vice-President— R i c h a r d  D .  P o m e r o y ,  P a s a d e n a  
Second, Vice-President— F r a n k  S .  C u r r i e ,  S a n  B e r n a r d i n o  
Secretary-Treasurer— J a c k  H .  K i m b a l l ,  S a n t a  A n a  
Director  ( 1 9 4 7 ) — W i l l i s  T .  K n o w l t o n ,  L o s  A n g e l e s  

R e s p e c t f u l l y  s u b m i t t e d ,
N o m i n a t i n g  C o m m i t t e e :

A .  M .  K i v a r i ,  Chairman  
J o h n  F .  S k i n n e r  
U n o  H .  E r i c k s o n ”

M r .  C. C . K e n n e d y  m o v e d  t h a t  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  b e  a c c e p t e d ,  t h a t  n o m i n a t i o n s  b e  c l o s e d  a n d  t h a t  t h e  P r e s i d e n t  
c a s t  a  u n a n i m o u s  b a l l o t  f o r  a l l  t h e  c a n d i d a t e s .  T h e  m o t i o n  w a s  
s e c o n d e d  b y  M r .  A r t h u r  G . P i c k e t t  a n d  s o  o r d e r e d .

P r e s i d e n t  B o w l u s  a n n o u n c e d  t h e  r e s i g n a t i o n  o f  M r .  C a r l  F .  T e n 
n a n t  f r o m  t h e  A s s o c i a t i o n  a n d  e x p l a i n e d  t h a t  M r .  T e n n a n t  h a d  s e r v e d  
o n l y  f o u r  o f  h i s  f iv e  y e a r  t e r m  a s  D i r e c t o r  o f  o u r  A s s o c i a t i o n .  H e  
t h e n  c a l l e d  f o r  n o m i n a t i o n s  f o r  a  D i r e c t o r  t o  f i l l  t h e  o n e - y e a r  u n e x p i r e d  
t e r m .  M r .  W m .  A .  A l l e n  n o m i n a t e d  M r .  J a c k  C . A l b e r s  o f  G l e n d a l e .  
M r .  R e i n k e  m o v e d  t h e  n o m i n a t i o n s  b e  c l o s e d .  S o  o r d e r e d .
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C o m m i t t e e  r e p o r t s  w e r e  t h e n  c a l l e d  f o r .  M r .  A r t h u r  G . P i c k e t t  
r e v i e w e d  t h e  w o r k  o f  t h e  M e m b e r s h i p  C o m m i t t e e .  T h e  P u b l i c i t y  C o m 
m i t t e e  w a s  r e p r e s e n t e d  b y  a  t e l e g r a m  f r o m  C h a i r m a n  F .  W a y l a n d  J o n e s  
w h o  s e n t  r e g r e t s  t h a t  h e  w a s  n o t  a b l e  t o  a t t e n d  a n d  p r o m i s e d  a  r e p o r t  
o f  h i s  c o m m i t t e e ’s  a c t i v i t i e s  b y  m a i l .  P r e s i d e n t  B o w l u s  t h e n  r e v i e w e d  
t h e  f i n a n c i n g  a n d  p u b l i s h i n g  o f  V o l u m e  X I V  o f  t h e  California  Sewage  
W o rks  Journal.  C a r l  M .  H o s k i n s o n  r e a d  h i s  r e p o r t  o n  t h e  L e g i s l a t i v e  
C o m m i t t e e  a n d  t h e  S e c r e t a r y  r e v i e w e d  t h e  w o r k  o f  t h e  C o m m i t t e e  011 
S c h o o l s  a n d  C e r t i f i c a t i o n  i n  t h e  a b s e n c e  o f  t h e  C h a i r m a n ,  K e n n e t h  W .  
B r o w n .  A  v e r y  c o m p l e t e  r e p o r t  b y  t h e  P u m p  a n d  M o t o r  S t a n d a r d s  
C o m m i t t e e  w a s  b r i e f l y  r e v i e w e d  b y  t h e  C h a i r m a n ,  M r .  H a r o l d  K .  
P a l m e r .  D r .  R i c h a r d  I ) .  P o m e r o y  r e p o r t e d  t h a t  t h e  D e s i g n  P r a c t i c e  
C o m m i t t e e  h a d  n o t  f u n c t i o n e d  t h i s  y e a r  d u e  t o  t h e  p r e s e n t  c o n d i t i o n s  
a n d  s u g g e s t e d  t h a t  t h e  c o m m i t t e e  b e  a b a n d o n e d  u n t i l  a f t e r  t h e  w a r .  
A  r e p o r t  011 t h e  I n d u s t r i a l  W a s t e  C o m m i t t e e  w a s  r e a d  b y  M r .  W .  T .  
K n o w l t o n .  T h e  S e c r e t a r y - T r e a s u r e r ’s  r e p o r t  w a s  t h e n  p r e s e n t e d  a n d  
a  b r i e f  r e v i e w  o f  t h e  s o u r c e s  o f  i n c o m e  a n d  t h e  o p e r a t i n g  c o s t  p e r  m e m 
b e r  w a s  g i v e n .  B a s e d  o n  2 4 3  a c t i v e  m e m b e r s ,  t h e  o p e r a t i n g  e x p e n s e s  
w e r e  $ 1 .0 8  p e r  m e m b e r  a s  a g a i n s t  a n  i n c o m e  o f  $ 1 .2 3 .  D u r i n g  t h e  y e a r ,  
h o w e v e r ,  c a p i t a l  a d d i t i o n s  i n  t h e  f o r m  o f  a  f o u r - d r a w e r  l e t t e r  f i l i n g  
c a b i n e t  a n d  a  t w o - d r a w e r  c a r d  i n d e x  f i le  w e r e  p u r c h a s e d  a m o u n t i n g  t o  
a n  a d d i t i o n a l  c o s t  o f  $ 0 .1 9  p e r  m e m b e r ,  m a k i n g  a  t o t a l  e x p e n d i t u r e  o f  
$ 1 .2 7  p e r  m e m b e r  a n d  c a u s i n g  a  d e f i c i t  o f  $ 0 . 0 4  p e r  m e m b e r  f o r  t h e  
y e a r  1 9 4 2 .

U n d e r  n e w  b u s i n e s s ,  D r .  R i c h a r d  I ) .  P o m e r o y  m o v e d  t h a t  t h e r e  b e  
o n l y  o n e  m e e t i n g  o f  t h e  A s s o c i a t i o n  d u r i n g  t h e  n e x t  y e a r .  M r .  K n o w l 
t o n  s e c o n d e d  t h e  m o t i o n .  M r .  H o m e r  J o r g e n s e n  s u g g e s t e d  t h a t  o n e  
m e e t i n g  b e  h e l d  i n  t h e  N o r t h  a n d  o n e  i n  t h e  S o u t h  i n  o r d e r  t o  r e d u c e  
t r a v e l i n g .  M r .  W m .  J .  O ’C o n n e l l  w a s  n o t  i n  f a v o r  o f  s p l i t t i n g  t h e  
s t a t e  i n t o  t w o  g r o u p s .  M r .  E d .  A .  R e i n k e  s u g g e s t e d  t h a t  t h e r e  s h o u l d  
b e  m o r e  m e e t i n g s  t h a n  t w o  a  y e a r  i f  c o m p a r i s o n s  w e r e  m a d e  t o  a c t i v i 
t i e s  i n  E n g l a n d .  M r .  J .  C . A l b e r s  w a s  i n  f a v o r  o f  m e e t i n g  a t  t h e  s a m e  
t i m e  a s  t h e  L e a g u e  o f  C a l i f o r n i a  C i t i e s .  M r .  B e s s e l i e v r e  s t a t e d  t h a t  
t h e  N e w  Y o r k  S e w a g e  W o r k s  A s s o c i a t i o n  m e e t s  j o i n t l y  w i t h  t h e  A m e r i 
c a n  S o c i e t y  o f  C i v i l  E n g i n e e r s  f o r  i t s  a n n u a l  m e e t i n g  b u t  t h a t  lo c a l  
s e c t i o n s  m e e t  s e v e r a l  t i m e s  a  y e a r  a n d  h a v e  p r o g r a m s  d e s i g n e d  f o r  t h e  
o p e r a t o r .  M r .  W m .  T .  I n g r a m  w a r n e d  a g a i n s t  c o m p l i c a t i o n s  r e s u l t i n g  
f r o m  r e q u i r e m e n t s  o f  o u r  c o n s t i t u t i o n  i n  r e g a r d  t o  m e e t i n g s  a n d  e l e c 
t i o n s .  H e  w a s  a l s o  o f  t h e  o p i n i o n  t h a t  i f  t h e  o n e  m e e t i n g  w a s  h e l d  in  
c o n j u n c t i o n  w i t h  t h e  L e a g u e  m e e t i n g ,  m a n y  o p e r a t o r s  w o u l d  n o t  h e  
a b l e  t o  a t t e n d .  T h i s  w o u l d  b e  a l l  r i g h t  i f  l o c a l  s e c t i o n  m e e t i n g s  w e r e  
o r g a n i z e d .  M r .  K o e b i g  b e l i e v e d  m o r e  o p e r a t o r s  w o u l d  a t t e n d  i f  
m e e t i n g s  w e r e  h e l d  w i t h  t h e  L e a g u e .  M r .  R a m s e i e r  s t a t e d  t h a t  t h e  
S p r i n g  m e e t i n g s  h a d  a l w a y s  b e e n  s u p e r i o r  t o  t h e  F a l l  m e e t i n g s  a n d  
s u g g e s t e d  t h a t  t h e  a t t e n d a n c e  f a c t s  b e  o b t a i n e d .  M r .  W m .  A .  A l l e n  
w a s  o f  t h e  s a m e  o p i n i o n  a n d  s u g g e s t e d  t h a t  t h e  m e m b e r s  b e  c o n t a c t e d  
f o r  t h e i r  e x p r e s s i o n .  M r .  J o r g e n s e n  s t a t e d  t h a t  a f t e r  l i s t e n i n g  t o  t h e  
a r g u m e n t s  p r o  a n d  c o n  h e  w a s  s t i l l  o f  t h e  o p i n i o n  t h a t  i t  w o u l d  b e  b e s t
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t o  h a v e  m e e t i n g s  i n  t h e  n o r t h  a n d  s o u t h  b e c a u s e  o f  l e s s  c o s t  a n d  t r a n s 
p o r t a t i o n .  M r .  H a r o l d  F .  G r a y  s t a t e d  t h a t  o n e  o f  t h e  d u t i e s  o f  t h e  
G o v e r n i n g  B o a r d  w a s  t o  p i c k  t h e  t i m e  a n d  p l a c e  o f  t h e  m e e t i n g s  a n d  i t  
s h o u l d  t h e r e f o r e  n o t  s h i f t  i t s  r e s p o n s i b i l i t y  o n  t o  t h e  m e m b e r s h i p  r e p 
r e s e n t e d  a t  t h i s  m e e t i n g .  M r .  G r a y  m o v e d  t h a t  t h e  m o t i o n  b e f o r e  t h e  
m e e t i n g  b e  t a b l e d .  S e c o n d e d  a n d  s o  o r d e r e d .

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

P r e s i d e n t  H o s k i n s o n  a n n o u n c e d  t h a t  t h e  G o v e r n i n g  B o a r d  a t  i t s  
m e e t i n g  o n  M o n d a y  h a d  a u t h o r i z e d  t h e  P r e s i d e n t  t o  a p p o i n t  a  c o m m i t 
t e e  c a l l e d  t h e  “ E m e r g e n c y  S e w e r a g e  P r o t e c t i o n  C o m m i t t e e ”  w i t h  
p o w e r  to  a c t .  T h e  a i m  o f  t h i s  c o m m i t t e e  w a s  t o  o b t a i n  i n f o r m a t i o n  
a n d  p r e p a r e  p l a n s  f o r  t h e  s e l f - p r o t e c t i o n  a n d  m u t u a l  a i d  o f  s e w e r a g e  
w o r k s  i n  C a l i f o r n i a .  T h i s  c o m m i t t e e  w o u l d  f u n c t i o n  f o r  t h e  A s s o c i a 
t i o n  b u t  w o u l d  o f f e r  i t s  f i n d i n g s  t o  t h e  S u b - c o m m i t t e e  o n  W a t e r  S u p p l y ,  
C o m m i t t e e  o n  T r a n s p o r t a t i o n ,  H o u s i n g ,  W o r k s  a n d  F a c i l i t i e s ,  C a l i 
f o r n i a  S t a t e  C o u n c i l  o f  D e f e n s e .  P r o f e s s o r  C h a r l e s  G i l m a n  H y d e  w a s  
t e n t a t i v e l y  a p p o i n t e d  H o n o r a r y  C h a i r m a n  o f  t h i s  c o m m i t t e e  w h i c h  
w a s  d i v i d e d  i n t o  a  n o r t h e r n  a n d  s o u t h e r n  g r o u p  h e a d e d  b y  M r .  H a r o l d  
F .  G r a y  a n d  C . R .  C o m p t o n  r e s p e c t i v e l y ,  a s  v i c e - c h a i r m a n  o f  e a c h  
g r o u p .  M e m b e r s  o f  t h e  n o r t h e r n  g r o u p  w e r e  J o h n  J .  C a s e y ,  W a l t e r  
N .  F r i c k s t a d ,  E .  A .  R e i n k e ,  W m .  T .  I n g r a m ,  a n d  W .  W .  W h i t e .  M e m 
b e r s  a p p o i n t e d  t o  t h e  s o u t h e r n  g r o u p  w e r e  W m .  A .  A l l e n ,  R .  F .  G o u d y ,  
R .  D . P h e l p s ,  H .  P .  C o r t e l y o u ,  a n d  R .  T .  G a r d n e r .

M r .  W .  T .  K n o w l t o n  m o v e d  t h a t  a  r i s i n g  v o t e  o f  t h a n k s  a n d  a p 
p r e c i a t i o n  b e  g i v e n  t o  t h e  r e t i r i n g  p r e s i d e n t ,  M r .  F r e d  D .  B o w l u s .  S o  
o r d e r e d — i n  a  b i g  w a y .

P r e s i d e n t  H o s k i n s o n  a n n o u n c e d  t h a t  t h e  F e d e r a t i o n  o f  S e w a g e  
W o r k s  A s s o c i a t i o n s  w a s  h a v i n g  i t s  T h i r d  A n n u a l  C o n v e n t i o n  a t  C l e v e 
l a n d  o n  O c t o b e r  2 2  t o  24 ,  1 9 4 2 ,  a n d  t h a t  M r .  W m .  A .  A l l e n ,  o u r  r e p r e 
s e n t a t i v e  o n  t h e  F e d e r a t i o n  B o a r d  o f  C o n t r o l ,  w a s  p l a n n i n g  t o  a t t e n d .  
M r .  R a m s e i e r  r e q u e s t e d  t h a t  M r .  A l l e n  f i n d  o u t  w h e t h e r  o r  n o t  t h e  
F e d e r a t i o n  i s  p l a n n i n g  t o  p u b l i s h  m o n t h l y  J o u r n a l s  a s  o r i g i n a l l y  
p r o m i s e d  a n d  w h y  t h e y  h a d  n o t  p u b l i s h e d  s o m e  v e r y  e x c e l l e n t  p a p e r s  
w h ic h  h a d  r e c e n t l y  b e e n  p r e s e n t e d  b e f o r e  t h e  C a l i f o r n i a  S e w a g e  W o r k s  
m e e t i n g s .  M r .  R a m s e i e r  r e f e r r e d  t o  t w o  p a p e r s ,  o n e  p r e s e n t e d  b y  
H a r v e y  F .  L u d w i g  a n d  R u s s e l l  G .  L u d w i g  e n t i t l e d  “ L a b o r a t o r y  F l o c 
c u l a t i o n  o f  E a s t  B a y  S e w a g e  a n d  t h e  M e c h a n i s m  o f  F l o c c u l a t i o n  i n  
W a t e r  P u r i f i c a t i o n  a n d  S e w a g e  T r e a t m e n t  P r a c t i c e ”  a n d  t h e  o t h e r  
“ D e t e c t i o n  o f  M e t a l l i c  a n d  W a r  G a s  P o i s o n s  i n  S e w a g e ”  b y  R .  F .  
G o u d y .  T h e  p a p e r s  w e r e  n e v e r  p u b l i s h e d  i n  t h e  S e w a g e  W o r k s  
J o u r n a l  a n d  i n  h i s  o p i n i o n  t h e y  s h o u l d  h a v e  b e e n .  M r .  H a r v e y  F .  
L u d w i g  a d d e d  t h a t  i n  h i s  o p i n i o n  t h e  c r i t i c a l  r e v i e w  o f  l i t e r a t u r e  a s  
p u b l i s h e d  i n  t h e  M a r c h ,  1 9 4 2 ,  i s s u e  o f  t h e  S e w a g e  W o r k s  J o u r n a l  w a s  
n o t  c r i t i c a l  a s  i t  d i d  n o t  i n c l u d e  a n y  a r t i c l e s  p u b l i s h e d  i n  t h e  California  
Sewage W orks Journal.  D r .  R i c h a r d  D .  P o m e r o y  s u g g e s t e d  t h a t  p e r -
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l i a p s  o u r  A s s o c i a t i o n  s h o u l d  n o t  p u b l i s h  t h e s e  p a p e r s  w h i c h  w o u l d  b e  
p u b l i s h e d  i n  t h e  S e w a g e  W o r k s  J o u r n a l  h u t  c o u l d  p r i n t  a n  a b s t r a c t  
o f  t h e m .  M r .  W m .  T .  I n g r a m  s t a t e d  t h e r e  h a d  b e e n  a  l o n g - s t a n d i n g  
d i f f e r e n c e  o f  o p i n i o n  o n  t h e  m a t t e r  o f  p r i o r  p r i n t i n g  r i g h t s ,  a n d  b e c a u s e  
t h e  E d i t o r  o f  t h e  S e w a g e  W o r k s  J o u r n a l  h a s  n o t  b e e n  a b l e  t o  a d v i s e  
a u t h o r s  o r  t h e  E d i t o r  o f  o u r  J o u r n a l  i f  a n d  w h e n  p a p e r s  w i l l  b e  p u b 
l i s h e d  i t  h a s  b e e n  t h e  p o l i c y  o f  t h i s  A s s o c i a t i o n  t o  p r i n t  a l l  p a p e r s  i n  
o u r  J o u r n a l .

M r .  A l l e n  s t a t e d  t h a t  h e  w o u l d  c o n v e y  t h e  t h o u g h t s  o f  t h e  m e m b e r s  
t o  t h e  F e d e r a t i o n  a t  t h e  c o m i n g  m e e t i n g  i n  C l e v e l a n d .

T h e  m e e t i n g  w a s  a d j o u r n e d  a t  3 :22  P . M .
J a c k  H .  K i m b a l l ,  Secre ta ry

N E W  Y O R K  S T A T E  S E W A G E  W O R K S  A S S O C I A T I O N

Fifteenth Annual Meeting 

New York, N ew  York, January 21-22, 1943

T h e  F i f t e e n t h  A n n u a l  M e e t i n g  o f  t h e  N e w  Y o r k  S t a t e  S e w a g e  
W o r k s  A s s o c i a t i o n  w a s  h e l d  i n  N e w  Y o r k  C i t y  o n  J a n u a r y  2 1  a n d  22, 
1 9 4 3 ,  w i t h  h e a d q u a r t e r s  a t  t h e  H o t e l  M c A l p i n .  A b o u t  2 5 0  m e m b e r s  
a n d  g u e s t s  w e r e  r e g i s t e r e d .  T h i s  n u m b e r  w a s  s o m e w h a t  m o r e  t h a n  
w a s  a n t i c i p a t e d  b e c a u s e  o f  t h e  d i f f i c u l t i e s  o f  t r a n s p o r t a t i o n  a n d  b e c a u s e  
o f  t h e  i n c r e a s e d  w o r k  b y  m e m b e r s  o f  t h e  A s s o c i a t i o n  d u e  t o  w a r  c o n 
d i t i o n s .

G e o r g e  S y m o n s ,  C h i e f  C h e m i s t  o f  t h e  B u f f a l o  s e w a g e  t r e a t m e n t  
p l a n t ,  B u f f a l o ,  N e w  Y o r k ;  G e o r g e  W .  M o o r e ,  D i s t r i c t  S a n i t a r y  E n g i 
n e e r ,  N e w  Y o r k  S t a t e  D e p a r t m e n t  o f  H e a l t h ,  R o c h e s t e r ,  N e w  Y o r k ;  
a n d  H e r b e r t  0 .  J o h n s o n ,  S u p e r i n t e n d e n t  o f  B e l g r a v e  S e w e r  D i s t r i c t ,  
G r e a t  N e c k ,  N e w  Y o r k ,  w e r e  e l e c t e d  t o  t h e  E x e c u t i v e  C o m m i t t e e  f o r  a  
p e r i o d  o f  t h r e e  y e a r s .  E d w a r d  J .  S m i t h ,  S u p e r i n t e n d e n t  o f  S e w a g e  
T r e a t m e n t ,  N i a g a r a  F a l l s ,  N e w  Y o r k ,  w a s  e l e c t e d  P r e s i d e n t  a n d  W i l 
l i a m  H .  L a r k i n ,  D i s t r i c t  S a n i t a r y  E n g i n e e r ,  N e w  Y o r k  S t a t e  D e p a r t 
m e n t  o f  H e a l t h ,  N e w  Y o r k  C i t y ,  w a s  e l e c t e d  V i c e - P r e s i d e n t  f o r  t h e  
y e a r  o f  1 9 4 3 .  A .  S .  B e d e l l  o f  t h e  N e w  Y o r k  S t a t e  D e p a r t m e n t  o f  
H e a l t h ,  A l b a n y ,  N e w  Y o r k ,  w a s  r e a p p o i n t e d  S e c r e t a r y - T r e a s u r e r .  
J .  C .  B r i g h a m  a l s o  f r o m  t h e  H e a l t h  D e p a r t m e n t ,  A l b a n y ,  N e w  Y o r k ,  
a n d  A .  W .  E u s t a n c e ,  D i s t r i c t  S a n i t a r y  E n g i n e e r  o f  t h e  N e w  Y o r k  S t a t e  
D e p a r t m e n t  o f  H e a l t h  f r o m  G e n e v a ,  N e w  Y o r k ,  w e r e  r e a p p o i n t e d  A s 
s i s t a n t  T r e a s u r e r  a n d  A s s i s t a n t  S e c r e t a r y ,  r e s p e c t i v e l y ,  f o r  t h e  e n s u i n g  
y e a r .

T h e  p r o g r a m  w a s  a r r a n g e d  s o  t h a t  t h e  m e m b e r s  o f  t h e  S e w a g e  
W o r k s  A s s o c i a t i o n  c o u l d  a t t e n d  t h e  T h u r s d a y  s e s s i o n  o f  t h e  S a n i t a r y  
E n g i n e e r i n g  D i v i s i o n  o f  t h e  A S C E ,  a n d  l i k e w i s e ,  s o  t h a t  m e m b e r s  o f  
t h e  A S C E  c o u l d  a t t e n d  t h e  t e c h n i c a l  s e s s i o n s  o f  t h e  S e w a g e  W o r k s  
A s s o c i a t i o n  o n  F r i d a y .
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A t  t h e  g e n e r a l  b u s i n e s s  m e e t i n g  o n  F r i d a y ,  i t  w a s  n o t e d  t h a t  t h e  
A s s o c i a t i o n  n o w  h a s  a  m e m b e r s h i p  o f  6 5 5  a n d  t h a t  a t  t h e  p r e s e n t  t i m e  
t h e r e  a r e  f i v e  a c t i v e  l o c a l  s e c t i o n s  i n  t h e  s t a t e .  T h e  r e p o r t s  o f  t h e  
a c t i v i t i e s  o f  t h e s e  l o c a l  s e c t i o n s  a n d  o f  t h e  v a r i o u s  s t a n d i n g  c o m m i t t e e s  
o f  t h e  a s s o c i a t i o n  w e r e  p r e s e n t e d  a n d  d i s c u s s e d  a t  t h e  m e e t i n g .

A t  t h e  t e c h n i c a l  s e s s i o n  o n  F r i d a y  m o r n i n g ,  M r .  P a u l  H a n s e n  o f  
t h e  f i r m  o f  G r e e l e y  a n d  H a n s e n ,  r e a d  a  p a p e r  p r e p a r e d  b y  P a u l  E .  
L a n g d o n  o f  t h a t  f i r m  e n t i t l e d  “ A  S e w e r a g e  P r o j e c t  D e s i g n e d  W i t h o u t  
C r i t i c a l  M a t e r i a l s . ”  I n  t h i s  p a p e r  i t  w a s  b r o u g h t  o u t  t h a t  i t  w o u l d  
b e  p o s s i b l e  t o  b u i l d  a  s e w a g e  t r e a t m e n t  w o r k s  w i t h o u t  u s e  o f  a n y  
c r i t i c a l  m a t e r i a l s ,  b u t  s u c h  a  p r a c t i c e  w a s  n o t  u s u a l l y  p r a c t i c a l .  B e 
f o r e  1 9 0 0  m a n y  s e w a g e  t r e a t m e n t  w o r k s  w e r e  c o n s t r u c t e d  w i t h o u t  w h a t  
w e  n o w  c o n s i d e r  c r i t i c a l  m a t e r i a l s ,  a s  f o r  e x a m p l e ,  t h e  i n t e r m i t t e n t  
s a n d  f i l t e r  p l a n t .  L a t e r  d e s i g n s  p r o v i d e d  f o r  t h e  u s e  o f  m u c h  c r i t i c a l  
m a t e r i a l ;  b u t  s i n c e  t h e r e  i s  n o w  a  n e e d  o f  t h i s  m a t e r i a l  i n  t h e  a r m e d  
f o r c e s ,  i t  i s  n e c e s s a r y  t o  l i m i t  t h e  a m o u n t  n o w  u s e d  f o r  d o m e s t i c  p u r 
p o s e s .  I n  d e t e r m i n i n g  t h e  a m o u n t  o f  c r i t i c a l  m a t e r i a l  w h i c h  s h o u l d  
b e  u s e d ,  t h e  q u e s t i o n  o f  t h e  l i f e  o f  t h e  s t r u c t u r e  s h o u l d  b e  c o n s i d e r e d ;  
a n d  i f  t h e  s t r u c t u r e  i s  f o r  a  s h o r t  t i m e  o n l y ,  t h e  a m o u n t  o f  c r i t i c a l  
m a t e r i a l s  s h o u l d  b e  l e s s  t h a n  f o r  o n e  b u i l t  f o r  m o r e  p e r m a n e n t  u s e .

T h i s  p a p e r  w a s  d i s c u s s e d  b y  A .  M .  E a w n ,  C h i e f  E n g i n e e r  a n d  
G e n e r a l  M a n a g e r ,  C o u n t y  S a n i t a r y  D i s t r i c t s  o f  L o s  A n g e l e s  C o u n t y ,  
C a l i f o r n i a ,  a n d  i n  h i s  d i s c u s s i o n  h e  b r o u g h t  o u t  t h e  f a c t  t h a t  c o n s t r u c 
t i o n  w i t h o u t  t h e  u s e  o f  c r i t i c a l  m a t e r i a l s  i s  f r e q u e n t l y  n o t  e c o n o m i c a l  
a s ,  f o r  e x a m p l e ,  m u c h  h e a v i e r  w a l l s  a r e  n e e d e d  i f  d e s i g n e d  w i t h o u t  
r e i n f o r c e m e n t  t h a n  w o u l d  h e  n e e d e d  i f  r e i n f o r c i n g  w e r e  t o  b e  u s e d .  
I n  a  f u r t h e r  d i s c u s s i o n  o f  t h i s  p a p e r  C o m m a n d e r  S t a n l e y  B a r k e r  o f  
t h e  U .  S .  N a v y  r e f e r r e d  t o  a  r e c e n t  d i r e c t i v e  i s s u e d  b y  t h e  N a v y .  T h i s  
d i r e c t i v e  i n d i c a t e s  t h a t  a l t h o u g h  t h e  N a v y  d e s i r e s  t o  c o - o p e r a t e  a s  f u l l y  
a s  p o s s i b l e  w i t h  l o c a l  a n d  s t a t e  h e a l t h  a u t h o r i t i e s  i n  p r o v i d i n g  a d e q u a t e  
s e w a g e  t r e a t m e n t  f a c i l i t i e s  f o r  i t s  v a r i o u s  n e w  o r  e n l a r g e d  s h o r e  s t a 
t i o n s ,  t h e  v e r y  m i n i m u m  o f  t r e a t m e n t  a n d  o n l y  p r e s e n t  n e e d e d  c a p a c i 
t i e s  m u s t  b e  c o n s t r u c t e d  i n  o r d e r  t o  c o n s e r v e  c r i t i c a l  m a t e r i a l s  a n d  
e q u i p m e n t .

A t  t h e  l u n c h e o n  m e e t i n g ,  G e o r g e  J .  S c h r o e p f e r ,  C h i e f  E n g i n e e r  o f  
t h e  M i n n e s o t a - S t .  P a u l  S a n i t a r y  D i s t r i c t  a n d  P r e s i d e n t  o f  t h e  F e d e r a 
t i o n  o f  S e w a g e  W o r k s  A s s o c i a t i o n s ,  g a v e  a  b r i e f  r e p o r t  o n  t h e  a c t i v i t i e s  
o f  t h e  F e d e r a t i o n .  H e  a d v i s e d  t h a t  a  p o s t  w a r  p l a n n i n g  c o m m i t t e e  
h a d  b e e n  a p p o i n t e d  b y  t h e  F e d e r a t i o n  w i t h  A .  M .  P a w n  o f  L o s  A n g e l e s  
a s  C h a i r m a n .

T h e  K e n n e t h  A l l e n  M e m o r i a l  A w a r d  f o r  t h e  m o s t  m e r i t o r i o u s  p a p e r  
o f  a n  e n g i n e e r i n g  a n d  r e s e a r c h  n a t u r e  w a s  p r e s e n t e d  t o  P r o f e s s o r  
E a r l e  B .  P h e l p s  a n d  J o h n  B e v a n ,  h i s  a s s o c i a t e ,  b y  N .  L .  N u s s b a u m e r ,  
C h a i r m a n  o f  t h e  K e n n e t h  A l l e n  M e m o r i a l  C o m m i t t e e .  T h e  t i t l e  o f  t h e  
p a p e r  w i n n i n g  t h e  r e w a r d  w a s  “ A  L a b o r a t o r y  S t u d y  o f  t h e  G u g g e n 
h e i m  B i o - C h e m i c a l  P r o c e s s , ”  p u b l i s h e d  i n  t h e  J a n u a r y ,  1 9 4 2 ,  i s s u e  o f  
t h i s  J o u r n a l .  T h e  a w a r d  w a s  a c c e p t e d  b y  M r .  J o h n  B e v a n  i n  t h e  a b 
s e n c e  o f  P r o f e s s o r  P h e l p s .
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H e r b e r t  H .  W a g e n h a l s ,  P a s t  P r e s i d e n t  o f  t h e  A s s o c i a t i o n ,  w a s  
p r e s e n t e d  w i t h  a  c e r t i f i c a t e  b y  C h a r l e s  V e l z y ,  P r e s i d e n t .

C h a r l e s  R .  V e l z y ,  t h e  r e t i r i n g  P r e s i d e n t ,  w a s  p r e s e n t e d  w i t h  t h e  
g o l d  k e y  b e a r i n g  t h e  e m b l e m  o f  t h e  A s s o c i a t i o n  b y  M r .  H .  H .  W a g e n 
h a l s .

T h e  j o i n t  l u n c h e o n  w a s  f o l l o w e d  b y  a  f o r u m  l e d  b y  L i n n  H .  E n s l o w  
o n  “ T h e  I n f l u e n c e  o f  t h e  W a r  o n  S a n i t a r y  E n g i n e e r i n g . ”  P a r t i c i 
p a n t s  i n  t h i s  f o r u m  w e r e  C h a r l e s  A .  H o l m q u i s t ,  D i r e c t o r  o f  t h e  D i v i s i o n  
o f  S a n i t a t i o n  o f  t h e  N e w  Y o r k  S t a t e  D e p a r t m e n t  o f  H e a l t h ,  r e p r e s e n t 
i n g  t h e  s t a t e  e n g i n e e r ;  C h a r l e s  G i l m a n  H y d e  o f  C a l i f o r n i a ,  r e p r e s e n t 
i n g  t h e  e d u c a t o r ;  W i l l i a m  M .  P i a t t  o f  N o r t h  C a r o l i n a ,  r e p r e s e n t i n g  t h e  
d e s i g n e r ;  a n d  G e o r g e  J .  S c h r o e p f e r  o f  M i n n e s o t a ,  r e p r e s e n t i n g  t h e  
o p e r a t o r .  I n  h i s  d i s c u s s i o n ,  M r .  H o l m q u i s t  p o i n t e d  o u t  t h e  i n c r e a s e d  
a c t i v i t i e s  o f  e n g i n e e r s  i n  t h e  N e w  Y o r k  S t a t e  D e p a r t m e n t  o f  H e a l t h  
d u e  t o  w a r  a c t i v i t i e s .  H e  a l s o  p o i n t e d  o u t  t h e  s h o r t a g e  o f  e n g i n e e r s  
t r a i n e d  i n  t h i s  w o r k  a n d  t h e  f a c t  t h a t  t h e  v a r i o u s  u n i v e r s i t i e s  t h r o u g h 
o u t  t h e  c o u n t r y  w e r e  n o t  t r a i n i n g  a  s u f f i c i e n t  n u m b e r  o f  m e n  i n  t h i s  
p r o f e s s i o n  t o  f i l l  t h e  n o r m a l  n e e d s ,  n o t  t o  s p e a k  o f  t h e  w a r t i m e  n e e d s .  
P r o f e s s o r  H y d e  o f  C a l i f o r n i a  s t a t e d  t h a t  h e  e x p e c t e d  t h a t  t h e  n e e d  f o r  
s a n i t a r y  e n g i n e e r s  f o r  f o r e i g n  s e r v i c e  w o u l d  c o n t i n u e  f o r  s o m e  t i m e  
a f t e r  t h e  w a r .  H e  a l s o  h o p e s  t h a t  e n g i n e e r i n g  s c h o o l s  i n  r e v i s i n g  t h e i r  
p r o g r a m s  t o  t r a i n  s a n i t a r y  e n g i n e e r s  w i l l  p l a c e  p a r t i c u l a r  e m p h a s i s  o n  
f u n d a m e n t a l  c o u r s e s  i n  s a n i t a r y  c h e m i s t r y ,  b a c t e r i o l o g y ,  a n d  a l l i e d  
s u b j e c t s  i n  e n v i r o n m e n t a l  s a n i t a t i o n .  M r .  P i a t t  o f  N o r t h  C a r o l i n a  
p o i n t e d  o u t  t h e  a d v a n t a g e s  t o  t h e  a r m e d  f o r c e s  o f  g o o d  s a n i t a t i o n  a n d  
a d v i s e d  t h a t  t h e  p r o b l e m  o f  d i s e a s e  i n  t h e  p r e s e n t  a r m y  i s  c o n s i d e r a b l y  
l e s s  t h a n  i n  p r e v i o u s  a r m i e s  d u e  t o  i m p r o v e d  s a n i t a r y  c o n d i t i o n s .  M r .  
S c h r o e p f e r  o f  M i n n e s o t a  p o i n t e d  o u t  s o m e  o f  t h e  p r o b l e m s  o f  t h e  o p e r a 
t o r  o f  s e w a g e  t r e a t m e n t  p l a n t s .  O t h e r  p a r t i c i p a n t s  i n  t h i s  f o r u m  w e r e  
A .  M .  R a w n  o f  C a l i f o r n i a ,  C h a r l e s  R .  V e l z y  o f  B u f f a l o ,  a n d  N a t h a n  
K a s s  o f  N e w  Y o r k  C i t y .

I n  t h e  a f t e r n o o n  s e s s i o n ,  D r .  A .  J .  F i s c h e r  o f  t h e  D e v e l o p m e n t  D e 
p a r t m e n t  o f  t h e  D o r r  C o m p a n y  i n  N e w  Y o r k  C i t y ,  g a v e  a  p a p e r  e n t i t l e d  
“ V a c u u m  F l o t a t i o n  o f  S e w a g e  a n d  I n d u s t r i a l  W a s t e s . ”  T h i s  p a p e r  
w a s  d i s c u s s e d  b y  D r .  H a r r y  G e h m  o f  t h e  N e w  J e r s e y  A g r i c u l t u r a l  
E x p e r i m e n t  S t a t i o n  a n d  b y  R .  F .  C o l t a r t  o f  t h e  L i n k  B e l t  C o m p a n y .  
A  p a p e r  e n t i t l e d  “ G r e a s e  R e m o v a l  b y  F l o t a t i o n ”  w a s  p r e s e n t e d  b y  
C a p t .  R o l f  E l i a s s e n  o f  t h e  C o r p s  o f  E n g i n e e r s ,  w i t h  a  d i s c u s s i o n  b y  
M r .  W .  D o n a l d s o n  o f  N e w  Y o r k  C i t y .  T h e s e  p a p e r s  c r e a t e d  c o n s i d e r 
a b l e  i n t e r e s t  b u t  t i m e  d i d  n o t  p e r m i t  a n y  e x t e n d e d  d i s c u s s i o n  o f  t h e  
s u b j e c t .  A  p a p e r  e n t i t l e d  “ O v e r h a u l i n g  a  M e t h a n e  G a s  H o l d e r ”  w a s  
p r e s e n t e d  b y  C .  G e o r g e  A n d e r s e n  o f  R o c k v i l l e  C e n t r e ,  N e w  Y o r k .

O n  F r i d a y  e v e n i n g  t h e  m e m b e r s  o f  t h e  N Y S S W A  a n d  t h e  A S C E  
e n j o y e d  t h e  u s u a l  a n n u a l  b a n q u e t  a n d  w e r e  g r e e t e d  b y  M a j o r  E z r a  B .  
W h i t m a n ,  P r e s i d e n t  E l e c t  o f  t h e  A S C E .  G e o r g e  T .  S e a b u r y ,  E x e c u 
t i v e  S e c r e t a r y  o f  t h e  A S C E ,  a l s o  a d d r e s s e d  t h e  g r o u p ,  g i v i n g  “ S o m e  
R e m i n i s c e n c e s . ”  W i l l i a m  J .  O r c h a r d  a s  M a s t e r  o f  C e r e m o n i e s  v e r v  
g r a c i o u s l y  i n t r o d u c e d  t h e  v a r i o u s  s p e a k e r s ,  l e d  t h e  e x h i l a r a t i n g  g r o u p



Vol. 15, No. 2 PR O C EED IN G S OF LOCAL ASSOC IA TIO NS 337

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

T h e  h i g h l i g h t  o f  t h e  e n t i r e  p r o g r a m  w a s  a n  a d d r e s s  b y  A b e l  W o l -  
m a n ,  P r o f e s s o r  o f  S a n i t a r y  E n g i n e e r i n g ,  J o h n s  H o p k i n s  U n i v e r s i t y ,  
e n t i t l e d  “ T h e  S a n i t a r y  E n g i n e e r  i n  a  P o s t  W a r  W o r l d . ”  D r .  W o l m a n  
p o i n t e d  o u t  t h e  v e r y  f a v o r a b l e  p o s i t i o n  o f  t h e  s a n i t a r y  e n g i n e e r  a t  
p r e s e n t  a n d  t o  b e  e x p e c t e d  i n  t h e  f u t u r e .  H e  a l s o  p o i n t e d  o u t  t h e  n e e d  
o f  c a r e f u l  p o s t  w a r  p l a n n i n g  t o  b e  u n d e r t a k e n  a t  t h e  p r e s e n t  t i m e .  
S u c h  p o s t  w a r  p l a n n i n g  w o u l d  n o t  o n l y  b e  b e n e f i c i a l  i n  t h e  f u t u r e ,  b u t  
i t  h a s  a  t e n d e n c y  t o  i n c r e a s e  t h e  m o r a l e  a t  t h e  p r e s e n t ,  w h i c h  i s  v e r y  
i m p o r t a n t .  H e  s t a t e d  t h a t  m o s t  o f  o u r  a l l i e s ,  i n c l u d i n g  E n g l a n d  a n d  
e v e n  C h i n a ,  a r e  n o w  e n g a g e d  i n  p l a n n i n g  p o s t  w a r  p r o j e c t s .

T h e  u s u a l  S a t u r d a y  i n s p e c t i o n  t r i p  w a s  n o t  u n d e r t a k e n  t h i s  y e a r  
b e c a u s e  o f  t h e  d i f f i c u l t i e s  o f  t r a n s p o r t a t i o n .

T h e  n e x t  m e e t i n g  o f  t h e  A s s o c i a t i o n  w i l l  b e  i n  R o c h e s t e r ,  N e w  Y o r k ,  
i n  J u n e ,  1 9 4 3 .

A .  S .  B e d e l l ,  Secretary

L O C A L  A S S O C I A T I O N  M E E T I N G S
A sso c ia tio n

Central States
Federation of Sewage W orks Associa

tions 
New Jersey 
New York State 
North Carolina 
North Dakota 
Ohio Conference 
Pennsylvania

Rocky Mountain 
Texas

P lace  
Chicago, Illinois 
Chicago, Illinois

Trenton, N. J. 
Rochester, N. Y. 

Grand Forks, N. D. 
Denver, Colorado 

Mansfield, Ohio 
Harrisburg, Pa. 

(Penn H arris Hotel) 
College Station 

Texas A. &. M. College

D ate  
Oct. 21-23, 1943 
Oct. 21-23, 1943

March, 1943 
June 4-5, 1943 
Nov. 1-3, 1943 
Sept. or Oct., 1943 
June 23, 1943 
June 9, 1943

Sept., 1943 
Feb., 1943

C O R R E C T IO N
On page 125 of the January, 1943, issue of T h i s  J o u r n a l  an error was made in 

designating the second Vice-President of the New England Sewage Works Association. 
This should be Mr. F rank L. Flood of Boston and not Mr. F rank W. Van Kleeck of 
Hartford.



Federation Affairs

IM P O R T A N T  P R IO R IT IE S  C H A N G E S A N N O U N C E D

Prelim inary instructions concerning the application of the new Controlled Materials 
P lan (CM P) to sewage works priorities were announced by the W ar Production Board 
in February. The new plan becomes effective A pril 1, 1943, although orders will be filled 
until June 30 when they carry preference ratings unaccompanied by the new CMP allot
ment numbers or allotment symbols. However, orders carrying CMP allotment numbers 
or symbols will take precedence over orders carrying preference ratings of the same rank. 
A fter June 30, all orders fo r controlled and some other critical materials must carry the 
new allotment number or symbol, as may be required.

For instructions and inform ation regarding the application of CMP to maintenance, 
repair and operation supplies, obtain a copy of CMP Regulation No. 5 (February 9, 
1943) and CMP Regulation No. 3 (February 9, 1943). Changes in project procedures 
for new construction and facilities are contained in Utilities Administrative Letter of 
February 6, 1943, issued by the Power Division of W PB. The new Form  CMP—4C 
should also be studied.

Copies of the above regulations, letters, and forms may be obtained from  your 
nearest W PB Field Office or by request from  Mr. H erbert S. Marks, Acting Director, 
Power Division, W ar Production Board, Room 2085 Tem porary Building R, W ashing
ton, D. C.

W .  H. W i s e l y ,  Secre tary

T H E  S A N IT A R Y  CORPS, U. S. AR M Y

E d ito r ’s N o te :  T h e  J o u r n a l  h a s  b e e n  r e q u e s te d  b y  M a jo r  J .  J .  G ilb e r t  t o  g i v e  p u b lic i t y  

to  th e  n e e d s  o f  th e  S a n i t a r y  C o r p s  f o r  o ffice rs. C o m m is s io n s  a s  F i r s t  L i e u t e n a n t  a n d  C a p t a in  

a r e  a v a i la b le  f o r  p r o p e r ly  q u a lif ie d  m e n  w ith in  c e r t a in  a g e  lim it s .  F o r  f u r t h e r  in fo r m a t io n , 

p le a s e  w r i t e  M a jo r  G i lb e r t ,  O ffice  o f  th e  S u r g e o n  G e n e r a l, W a s h in g t o n ,  D . C .

I n  J a n u a r y ,  19 4 3 , M a jo r  G ilb e r t  fo r w a r d e d  a  l i s t  o f  S a n i t a r y  C o r p s  E n g i n e e r s  w h o  are  

m e m b e rs  o f  th e  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 , w i t h  th e  r e q u e s t  t h a t  th e  l i s t  be 

p u b lis h e d  in  S e w a g e  W o r k s  J o u r n a l . H e  s t a t e d ,  “ I  b e l ie v e  y o u  s h o u ld  in s e r t  t h e  n o te  th a t  

th is  is  a  l i s t  o f  s a n i t a r y  e n g in e e r s  o n ly  a n d  d o e s  n o t  in c lu d e  t h e  b a c t e r io lo g is t s  a n d  b io c h e m is ts  

w h o  a r e  m e m b e rs  o f  th e  F e d e r a t io n .  T h e s e  m e n  a r e  h a n d le d  b y  a n o th e r  b r a n c h  a n d  th e ir  

l is t s  a r e  r a t h e r  in c o m p le te . I  d o  n o t  b e l ie v e  t h a t  m a n y  o f  o u r  b a c t e r io lo g is t s  a n d  b io c h e m is ts  

a r e  m e m b e rs  o f  th e  F e d e r a t io n  a s  o u r  q u a lif ic a t io n s  r e q u ir e  t h a t  t h e s e  m e n  b e  t r a in e d  in  

h o s p it a l  w o r k , w h ic h  lim it s  th e  fie ld  f o r  w a t e r  a n d  s e w a g e  m e n . ’ ’

F u r t h e r , M a jo r  G ilb e r t  s ta t e s , “ Y o u  w i l l  f in d  t h a t  A r m y  P o s t  O ffice  n u m b e r s  a r e  g iv e n  

w ith  r e fe r e n c e  to  th e  o ffice rs  ( a s  o f  J a n u a r y  1 , 1 9 4 3 )  a n d  b e a r  n o  r e la t io n  to  w h e r e  t h e y  a re  

s ta t io n e d . I  w i l l  b e g in  to  b r i n g  th is  l i s t  u p  to  d a t e  a n d  y o u  m a y  w is h  to  p u b lis h  i t  in  a  fu tu r e  

is s u e  a s  a  s u p p le m e n t. ’ ’

SANITARY CORPS EN G IN EER S AVHO ARE M EM BERS OF THE 
FED ERA TIO N  OF SEWAGE WORKS ASSOCIATIONS

N am e

Adams, Major C. L. 
Agar, Capt. C. C. 
Anderson, Lt. H. A.

Balmer, Lt. R. R.

L a st C iv ilian  P osition

Sanitary District of Chicago 
N. Y. State Health Dept. 
U. S. D. A. Farm Security 

Admr.
U. S. Public Health Service 
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P resen t A ssignm ent 
(Jan u a ry  1, 1943)

Fort Custer, Mich.
Camp Rucker, Ala.
Camp A tterbury, Ind.

APO 3310, New York, N. Y
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Name
Baty, Lt. Jam es B.

Bjelajac, Lt. Vaso 

Blew, Lt. Col. M. J.

Bogost, Lt. M. S. 
Bogren, Capt. G. G. 
Bosch, Capt. H. M.

Brown, Lt. J. L.

Bryan, Lt. W. D. 
Clark, Major Lloyd K.

Clark, Major R. N.

Cleland, Major R. R. 
Connell, Capt. C. H. 
Conger, Capt. C. C. 
Edwards, Lt. S. W.

Fleet, Lt. G. A.
Foster, Capt. H. B. 
Frith, Capt. G. R.

Garland, Lt. C. F. 
Gilbert, Major Joseph J.

Goff, Lt. J. S.

Gotaas, Capt. H. B.

Hardenbergh, Col. W. A.

Hardy, Lt. W. R.
Hatch, Lt. Col. B. F.

Heiple, Lt. Loren R

Hicks, Lt. G. W. 
Hill, Lt. M. T. 
Horton, Lt. R. K. 
Iscol, Capt. G.

Karalekas, Lt. P. C. 
Keller, Capt. L. M. 
Kiker, Lt. J. E. 
King, Lt. Richard 
Kochin, Lt. M. S.

L ast C iv ilian  P osition

Queens Univ., C anada

Corps of Engineers, U. S. 
Army

N ortheast Works, Phila,

U. S. Corps of Engineers 
W eston & Sampson, Engrs. 
M inn. D ept, of H ealth

Cannon Mills Com pany

C ity of Tarboro, N. C.
N. D. S tate  H ealth Dept.

N. Y. S tate Dept, of Health

Boro of S tate  College, Pa. 
Prof., College Station, Tex. 
C ity  Engr., Clarem ont, Cal. 
Texas S tate H ealth  D ept.

N. Y. S tate Health Dept. 
Calif. S tate Dept, of Health 
Ga. D ept, of Health

Fla. S tate Board of Health 
Link-Belt. Co., Phila., Pa.

Post Util. Ofc., Camp E d
wards, Mass.

Prof., Univ. of N. C.

Public W orks M agazine

City of F ort W orth, Texas 
Burgess & Niple, Columbus, 

Ohio

Iowa S tate College

Chicago Pum p Com pany 
N. Y. S tate D ept, of H ealth 
Univ. of N orth Carolina 
N. Y. C. D ept, of Public 

Works 
Mass. D ept, of H ealth 
N. Y. S tate  H ealth  Dept. 
N. Y. S tate  H ealth Dept. 
Univ. of Connecticut 
Pa. D ept, of H ealth

P resen t A ssignm ent 
(Jan u ary  1, 1943*)

Ofc. of the Div. Engineer, 
N orth A tlantic Div., 270 
Broadway, New York, N. Y. 
AAF, Brookley Field, Ala.

Hqs. 4th Service Command, 
Post Office Building, 
A tlanta, Ga.
APO 632, Miami, Fla.
Dow Field, Bangor, Me. 
Hqs. 7th Service Command, 
15th and Dodge Streets, 
Omaha, Nebraska 
15th M alaria Control Unit, 
Cam p H arrihan,
New Orleans, La.
Camp Adair, Oregon 
Surg. Gen. Ofc., W ashing
ton, D. C.
Hqs. 1st Service Command, 
808 Com monwealth Ave., 
Boston, Mass.
APO 887, New York, N. Y. 
Carlisle Barracks, Pa. 
A FR TC , Santa Ana, Calif. 
U. S. Engr. Office, U.S.A., 
Miami, Florida 
Camp Davis, N. C.
Camp Callan, Calif.
Hqs. 8th Service Command, 
Santa Fe Bldg., Dallas, Tex. 
Camp M cCain, Miss.
Surg. Gen. Ofc., W ashing
ton, D. C.
H am pton Roads P ort of 
Em b., Newport News, Va. 
Ofc. for Emergency M gmt., 
Div. of H ealth  & Sanitation, 
W ashington, D. C.
Surg. Gen. Ofc., W ashing
ton, D. C.
Camp Swift, Texas 
Corps of Engineers, Repairs 
& Utilities Branch, 
Columbus, Ohio 
O’Reilly Genl. Hospital, 
Springfield, Missouri 
F ort Sheridan, 111.
F ort Lewis, Wash.
Ofc. for Emergency M gmt. 
Hqs. 8th Service Command

Ofc. for Emergency M gmt. 
Cam p Claiborne, La.
Hqs. 4th Service Command 
F t. Belvoir, Va.
Cam p Livingston, La.
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Name
Krell, L t. A. J. 
K rem er, L t. R. W. 
K ronbach, L t. A. J. 
Lee, C apt. D avid B. 
Leh, C apt. W illard 
Leland, L t. R. I. 
Lesher, Lt. Carl E. 
Lieber, C apt. M axim

Lose, L t. C., I l l  
M artin , L t. S. C. 
M arzec, L t. E . J. 
McKee, L t. F. J.

M illiken, L t. H. E.

Moggio, L t. W. A. 
Okun, L t. D. A.

Pierce, M ajor C. L.

Poole, C apt. B. A. 
Porter, L t. Wm. L.

Reidell, L t. A. C.
Riley, C apt. H. M. 
Ross, L t. H. M.

Roznoy, L t. L. W.

Salvato, L t. J. A. 
Sampson, Lt. J. A. 
Schade, L t. W. F.

Sherman, Lt. L. K. 
S tew art, C apt. F. D. 
Stilson, M ajor A. E.

Stowell, Lt. E. R. 
Sweeney, L t. Col. R. C. 
Torpey, Lt. W ilbur N.

Trager, C apt. L. W. 
Van Breda, Lt. A. J. 
Yogel, Lt. P. W.

W atkins, C apt. W. W. 
Weir, M ajor W. H.

W est, C apt. Leslie E. 
W hitley, C apt. F. H.

W illiamson, L t. A. E. 
W inch, L t. N . M.

W irth, Lt. H . E. 
W oodward, C apt. F. L.

Last Civilian Position
Private Engineering F irm  
Pa. D ept, of H ealth  
C ity  of M onroe, Mich.
Fla. S ta te  H ealth  D ept. 
W ar D ept., W ash., D. C. 
Illinois D ept, of H ealth  
H. K. Ferguson Co., Phila. 
N. Y. S ta te  C onservation 

Com.
N. Y. S ta te  D ept, of H ealth  
Illinois D ept, of H ealth  
Iowa D ept, of H ealth  
Wise. S ta te  H ealth  D ept.

C ity  of A uburn, N. Y.

P ia tt & Lee, Engr. Corp.
U. S. Public H ealth  Service

P anam a Canal Zone H ealth  
D ept.

Ind iana Board of H ealth  
Missouri Board of H ealth

The D orr Co., Inc.
N. Y. S ta te  D ept, of H ealth 
American Skein & E d ry  Co.

N. J . Sewerage Comm.

N. Y. D ept, of H ealth  
Iow a D ept, of H ealth  
Cleveland, Ohio

Conn. D ept, of H ealth  
Ohio D ept, of H ealth  
M orse Boulger Com pany

U. S. Corps of Engineers 
N. Y. S tate  H ealth  D ept. 
D ept, of Pub. W ks., New 

York
N. H. S tate  Board of H ealth  
C ity  of Springfield, 111.
M d. S tate  D ept, of H ealth

C ity of Oneonta, N. Y. 
Georgia H ealth  D ept.

Jo in t M eeting Sewer Comm. 
Prof. N. Y. U niversity

Fla. Board of H ealth 
Asst. C ity  Engr., Needham , 

Mass.
Wise. Board of H ealth  
M inn. H ealth  D ept.

P resen t A ssignm ent 
(J a n u a ry  1, 1943)

Pine Camp, N. Y.
F t. Lewis, W ash.
Selfridge Field, Mich. 
Cam p H aan, Calif.
F t. Eustis, Va.
Cam p Howze, Texas 
F t. Hancock, N. J.
Luke Field, Ariz.

Cam p Lee, Virginia 
Cam p R oberts, Calif.
Cam p Barkeley, Texas 
AAF, Tech. School, 
M adison, Wise.
Bom bing and G unnery 
Range, Tonopah, N evada 
Cam p Van D orn, Miss. 
Ofc. of D ivision Engr., 
N orth  A tlantic D iv., 270 
Broadw ay, New York, N. Y. 
APO 834, New Orleans, La.

Cam p Cam pbell, Ky,
Air Force Tech. School, 
Goldsboro, N. C.
C am p Young, Calif.
F o rt Bragg, N. C.
715th M ed. San. Co.,
F t. Riley, K ansas 
H am pton  Roads P ort of 
Em b., N ew port News, Va. 
F t. George G. M eade, Md. 
Cam p Robinson, Ark. 
Fitzsim ons Genl. Hosp., 
Denver, Colo.
AA FTS, A tlantic City, N. J. 
APO 3310, New York, N. Y. 
Hqs. 5th Service Command, 
F t. Hayes, Columbus, Ohio 
Cam p G ruber, Oklahoma 
APO 887, New York, N. Y. 
F o rt M onm outh, N. J.

Cam p Carrabelle, Fla.
Hqs. 8 th  Service Command 
M orris Field, Charlotte,
N. C.
Cam p W heeler, Ga.
Cam p M yles Standish, 
Mass.
F o rt Devens, Mass.
Officer T rng. School,
M iam i Beach, Fla.
Ofc. for Em ergency Mgmt. 
F o rt B rady, M ich.

H arding Field, La.
Drew Field, Fla.
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D IS C U S S IO N  O F  P A P E R  B Y  G E O R G E  J .  S C H R O E P F E R  

“ A N  A N A L Y S I S  O F  S T R E A M  P O L L U T IO N  A N D  S T R E A M  
S T A N D A R D S ”

This J o u r n a l , September, 1942, Page 1051 

By W a r r e n  J . S c ot t

Director, Bureau of Sanitary Engineering, Connecticut State Department of Health,
Hartford, Conn.

Editor’s Note:  Mr. Scott has asked Mr. Schroepfer to clarify a quotation referring to classi
fication of outdoor bathing beach water by the Connecticut State Department of Health and 
the Joint Committee on Bathing Places of the Conference of State Sanitary Engineers. Mr. 
Schroepfer wrote the following letter to Mr. Scott dated Jan. 13, 1943. Mr. Scott replied on 
Jan. 16: “ I think Mr. Schroepfer’s letter covers the situation in excellent fashion and hope 
his letter may be published.”

M IN N EA PO LIS-SA IN T PAUL SANITARY DISTRICT

January  13, 1943.
Dr. F. W. Mohlman 
910 So. Michigan Ave.
Chicago, 111.

Dear Dr. Mohlman :
I  have received a letter from Mr. W arren J . Scott, Director of the Bureau of Sani

tary Engineering of the Connecticut State Department of Health, with reference to the 
paper “ An Analysis of Stream Pollution and Stream Standards ” published in the Sep
tember, 1942, issue of the S e w a g e  W o r k s  J o u r n a l . In  his letter Mr. Scott points out 
that the classification table presented on page 1051 of this paper as it relates to the Con
necticut State Department of Health does not present a true picture of the classification 
made by that department. The classification presented in the paper contains three head
ings: (1) The Class—such as (a), (b), (c), (d ) ;  (2) The Condition—such as “ good,” 
“ doubtful,” “ poor,” and “ very poor,” and (3) The Average B. Coli  Count Allowable 
Under the Different Classifications. He points out that the condition description should 
be deleted from the compilation since that basis of classification was made as a result of 
sanitary surveys as distinguished from bacteriological tests which form the main basis 
for the classifications shown. In  his letter, however, he mentions that in a previous paper 
by him entitled “ Survey of Connecticut Shore Bathing W ate rs” (Conn. Health Bulletin 
Vol. 45, No. 12, Dec. 1931) he did state: “ Naturally Class A represents good conditions, 
as disclosed by the sanitary survey; Class D represents very poor conditions on the same 
basis; Class B might be considered to represent fa ir  to doubtful conditions; and Class C 
would include doubtful to poor conditions. The two intermediate classes are somewhat 
difficult of definition.” From Mr. Scott’s standpoint, therefore, the correlation of the 
class of water and the condition of the water as described by the terminology “ good ” to 
“ very poor ” should not have been made.

As Chairman of the Jo in t Committee on Bathing Places of the Conference of State 
Sanitary Engineers and the APHA, Mr. Scott calls attention to the following: “ The Jo in t 
Committee does recommend classification studies but points to the importance of both 
the sanitary survey data and the bacteriological analysis data without tying them up as 
was done in the tabulation listed. Furthermore, the Jo in t Committee states in its pub
lished rep o rt: ‘ I t  is perhaps reasonable to conclude that, subject to interpretation of 
analytical studies from proper angles, waters better than the lower limit (1,000 Escherichia  
coli per 100 ml.) are fairly  acceptable.’ ”

The classification shown in my paper was not one made by me, but rather was extracted 
verbatim from a source which I  considered official and reliable. I  am sorry that I  could 
not now locate the original source of this classification so that Mr. Scott could arrange
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for a similar clarification in that paper. The w riter would suggest, however, tha t anyone 
making use of this section of the paper relating to the classification of Connecticut waters 
refer to the paper by Mr. Scott previously mentioned, and a subsequent one by the same 
author entitled “ Classification of Inland and Shore W a te rs” which also appears in the 
September 1942 issue of the J o u r n a l .

While the distinction in classification, as pointed out by Mr. Sc-ott, may appear to 
some to be a rather fine point, I  would appreciate it, assuming it does not conflict with 
your usual policy, if  you could arrange to publish this statement of Mr. Scott’s position 
in a subsequent issue of the J o u r n a l .

Yours sincerely,
G e o r g e  J. S c h r o e p f e r ,

C hief  E n g in eer  and  S u p er in ten d en t

A ID  F O R  S E W A G E  W O R K S  P R I O R I T I E S

E d i to r ’s N o te :  Our President, Mr. Schroepfer, has been very active in attem pts to 
ease the priorities situation as it refers to sewage works and sewerage systems. H e has 
been to W ashington several times, in conference with Consultants Linn Enslow and Wm. 
Raisch, of the Sanitary Engineering Section of the American Society of Civil Engineers. 
When passing through Chicago from  W ashington on March 5, Mr. Schroepfer outlined 
the present status of the negotiations as follows:

The Consultants have offered for the consideration of the Governmental Division 
of the W PB, in the field of Sewerage and Sanitation, the following recommendations :

(1) That an operating section known as the “ Sewerage and Sanitation Sec
tion ” be established in the Governmental Division.

(2) That this section be charged with the supervision of all priorities matters 
relating to construction, alterations or additions, maintenance and repairs of 
sewage and wastes collection, pum ping and treatm ent facilities, garbage and 
refuse collection and disposal facilities.

(3) That the proposed new section be authorized to make recommendations 
to the Director of the Governmental Division on m atters pertaining to mainte
nance, repairs and operation covered by Order P-141- (and allied or future 
amending orders). F or new construction, alterations and additions, existing 
organizations to be utilized fo r processing, stripping, etc.

(4) I t  is suggested tha t a Section Chief of proven adm inistrative ability and 
nationally recognized in the field of sewerage and sewage treatm ent practice be 
appointed and that he he given the necessary technical assistance to carry out 
the desired objectives.

Mr. Schroepfer stated  th a t he believes the Hon. M aury Maverick, D irector of the 
Governmental Division of the W PB, and Mr. Donald Nelson, look upon this proposed 
set-up with favor, but printing deadline will not perm it us to wait to announce any 
further developments. A t any rate, we know our President is in there pitching.

P. W .  M o h l m a n



Reviews and Abstracts

T H E  M A IN T E N A N C E , O P E R A T IO N  A N D  C O N T R O L  O F  S E W A G E  
T R E A T M E N T  P L A N T S

By E. J. H a m l i n

Reprint from the Transactions of the Minutes of Proceedings of the South African Society of
Civil Engineers, 1942. 43 pp.

This paper describes methods and means used in overcoming difficulties in operation 
and maintenance of the sewage disposal plants of the city of Johannesburg, South Africa, 
during these times when many materials are unobtainable.

D e l t a  A c t i v a t e d  S l u d g e  P l a n t

When the war started in 1939 the flow at the Delta W orks was approaching the de
sign limit and it was contemplated installing further compressor capacity. Many mili
tary camps were established within the area served by the works, and many factories in 
the area more than doubled production. Thus the flow suddenly increased beyond the 
design limits.

The treatment units at this works include coarse screens, g rit channels, four circular 
hopper bottomed sedimentation tanks, and four aeration tanks, each with four channels 
165 ft. long, 10 ft. wide and 10 ft. deep and two square settling tanks with conical hopper 
bottoms. The activated sludge effluent is passed through sand filters and then on to land. 
Sludge is handled in digestion tanks and on drying beds.

With the increased load coming to the plant bulking became serious. In  the original 
design provision was made for reaeration of sludge, approximately 25 per cent of the 
aeration tank volume being available for this. The increased flow prohibited the use of 
such a large volume of tankage for this purpose and a smaller volume could not be used 
without extensive changes. Accordingly it was decided to build a separate unit for 
sludge reaeration, and to pump the return sludge from the final settling tanks, dispensing 
with the air lifts provided for this purpose. In  this way air for reaeration was avail
able without increasing compressor capacity. Provision is made for a detention period 
of 8 hours in this unit. Sludge drawn from the final settling tanks is collected in a 
dividing chamber adjacent to the pump sump. I t  is possible to divert the sludge from 
any one settling tank to the prim ary digestion tanks or to the incoming sewage. A t the 
dividing chamber any ¡^redetermined quantity may be passed to the reaeration tank. 
Following the tank reaerated sludge is passed to a conical dividing tank where the flow is 
split into four lines leading to the aeration tanks. Excess sludge is returned to the in
coming sewer. Settled mixed sludge may be passed directly to the dividing tank, thence 
to the aeration units.

The reaeration unit was placed in service December 12, 1941. S tarting on January  
7, 1942, flow through the unit was stopped a t 9 P.M. each night, the contents aerated 
throughout the night, and released to aeration channels at 7 A.M. During the night 
hours the return sludge pumps discharged directly to the conical dividing tank. The 
following table shows chemical data on the activated sludge and diffused air or primary 
effluent.

One gratifying result of the new scheme has been the almost complete elimination of 
rising sludge in the final settling tanks during the late afternoon. I t  still does occur 
occasionally, usually on Mondays and Tuesdays, but there have been weeks a t a time 
when it did not occur.

On January  2, 1942, there was a violent rain storm which resulted in much fine soil 
being carried to the plant. The activated sludge density increased overnight from 0.30 
to 1.64. On the dry basis the sludge was 70 per cent ash in contrast to the usual 30

343
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Sludge
Density

Nitrogen as: Per Cent 
Purifica

tionNitrite
P.P.M.

Nitrate
P.P.M.

1941
0.16 .015 .02 63

July .............................................................. 0.17 .008 .01 67
0.17 .009 .02 63
0.15 Nil Nil 52
0.19 .008 Trace 53
0.20 .077 .06 66
0.19 .033 .08 72

1942
0.65 .023 .18 81
0.75 .024 .20 7S
0.70 .023 .28 76
0.83 .005 .22 84

per cent. In  view of the improvement in the sludge characteristics it v a s  decided to add 
soil whenever the sludge density fell below 0.50. Soil was p u t in a small tank  fitted with 
an air diffuser and a hose connection fo r adding water continuously. I t  was calculated 
that the ratio of fine soil added per day to the total mineral m atter present in the total 
activated sludge of the plant was 1 : 60-70. No increase in the mineral m atter of the 
sludge was noted as time went on. However, the sludge density never fell below 0.5 and 
in May reached a high of 1.4. E arly  in May the addition of soil was stopped and the 
aeration tanks drained, one by one, fo r inspection and replacement, where needed, of 
diffusers. Appreciable deposits of fine soil and silt were found. A perm anent unit for 
the addition of soil is to be added a t a later date. I t  will be added to the settled mixed 
sludge prior to the reaeration tank.

Cydna S ewage D isposal W orks

A t the Cydna works the problem faced was tha t of earing fo r very high peak flows 
which overloaded the sedimentation tanks, resulting in a large amount of solids being 
carried over to the prim ary filters. I t  was suspected that this was the cause of a heavy 
infestation of filter flies on the prim ary filters.

The drainage area served by the works is in the form  of a sector of a circle with the 
plant at the center. There is no long outfall sewer from  the whole or any portion of 
the drainage area and generally the slopes of the branch and intercepting sewers are 
steep. Hence, flows from all parts of the area reach the works at about the same time. 
The peak flow lasts about an hour and is approxim ately 3x/% times the average flow.

One scheme contemplated was the construction of additional sedimentation tanks to 
give the desired period at peak flow. I t  was feared that septic conditions might be en
countered unless the flow was increased during minimum flow periods by recirculation. 
I t  was estimated that fo r successful operation the pum ps would have to be operated 
about 20 hours per day.

The other scheme contemplated the construction of a balancing tank  to receive flow 
above that which could be handled by the sedimentation ta nks. I t  was recognized that 
the storage of sewage in such a tank would lead to trouble. Three ro tary  compressors 
were available and it was decided to design the tank as a diffused a ir tank to be operated 
on the “ fill-and-draw ” method. The additions, completed early in  1941, consisted of an 
automatic weir, two small hopper-bottomed rough sedimentation tanks, aeration un it with 
a longitudinal furrow  and a water depth of 10 ft., a circulation pump, and a floating 
draw-off arm and draw-off valves.

The unit is operated as follows: A t 6 A.M. the compressors are started and the 
sludge in the furrows is churned up. The peak flow over a predeterm ined ra te  is passed
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to the roughing tanks, thence to the aeration unit. When flow starts to the aeration unit 
the circulation pump is started; it is kept running till about 5 P.M. when it is shut down 
along with the compressors. Thus an aeration period of 10 hours is provided. A fter 
aeration the effluent is decanted off by means of a floating arm and three valves fixed at 
different levels. Sludge is left in the lower 25 per cent of the tank volume. The first 
3 ft. drawn is gravitated to the filter beds and the next 3 ft. is passed around the filters 
to the humus tanks.

To insure freedom from odors a small compressor is run at intervals through the 
night. I t  has been the experience at Johannesburg that some nitrites, if  not nitrates, 
must be maintained in order to prevent odors.

A second peak flow arrives at the plant about 6-7 P.M. and when necessary it is 
contemplated giving two fillings per day.

K l i p s p r u i t  D i s p o s a l W o r k s

The sewage treated a t this works is reputed to be the strongest in the world. P rac
tically all industrial wastes are treated at this plant, and in addition the bucket contents 
from all unsewered areas. Several new features were introduced in the design of these 
works. Three of these which may be of interest are here described.

Flow Divid ing Tanlc.—In  the design of the new works at the K lipspruit Disposal 
Works various methods of distributing the flow equally between the 16 settling tanks 
were considered. The design adapted seemed to fulfill the requirements. These w ere: 
equal distribution at all flows to all settling tanks, simple and automatic in operation, 
simple to construct with low maintenance cost, and small loss of head and minimum area 
required.

The design consisted of a hopper-bottomed tank, the lower portion conical in shape 
and the upper portion developed into an octagon. In  each of the eight sides there are 
installed two 42 in. rectangular weirs which discharge into individual compartments, 
each of these in turn  connected by an 18 in. line to a settling tank. Flow to any tank 
can be shut off at the dividing tank. The tank is approximately 28 ft. deep below the 
weir crests and is 30 ft. 6 in. in diameter at the top. The sides of the hopper form an 
angle of 30° with the vertical. Sewage is fed upwards through a 48 in. diameter pipe 
on the vertical axis of the tank term inating approximately 2 ft. 10 in. below the weirs. 
The unit was designed for an average flow of 16 M.G.D. (Im p.).

Little settlement with the short retention period, about six minutes, was expected, 
though a pipe for drawing off sludge was provided. However, it was found that con
siderable matter did settle, mostly bits of paper, tea leaves, and paunch contents from the 
abattoirs. These solids formed a dense fibrous mass and caused a great deal of clogging 
in the sludge pipe. Compressed air was found to be the best medium for clearing these 
blockages and a small compressor was installed which is also used for supplying air to 
remove scum from the settling tanks.

At the Cydna Works a similar, but smaller (14 ft. diameter), dividing tank was 
subsequently provided. In  this tank the flow was directed downward. Here also a fa ir 
amount of settlement took place, though no trouble was encountered in drawing sludge. 
Turbulence at the surface was much less than that noted at the K lipspruit Works. Re
garding the drawing of sludge it should be noted that a strictly domestic sewage is 
treated at the Cydna Works.

The dividing tank for reconditioned sludge at the Delta W orks (previously men
tioned) was constructed without means for withdrawing settled solids. This tank is 7 ft. 
6 in. diameter and the inlet pipe discharges downward, with the end of the pipe about 23 
inches above the conical bottom. This design has been very successful and no settlement 
has taken place.

Device fo r  Removing Scum  f ro m  S e t t l in g  Tanks by C om pressed A ir .—N ote: A com
plete description of this device appears in T h is  J o u r n a l , 14, 897-901  (July, 1942).

The Hamlin Reversible F ilter.—The object of this filter is to serve the dual purpose 
of a humus tank and sand filter. This type of filter was first built by Mr. C. H. Hamlin,
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Sewage W orks Manager of Luton W orks, England. This design was adapted because 
it was felt desirable to pass the humus tank effluent through sand filters, and if  the two 
functions could be combined in a single structure considerable savings could be realized.

Individual units are each 26 ft. by 75 ft. in plan, with a total depth of 3 f t. 3 in. at 
the side walls. Influent is supplied through a central channel, 1 ft. 6 in. wide by 1 ft. 
6 in. deep, running the length of the bed. The top of the filtering medium is at the 
same level as the top of this channel. F iltered effluent is collected in two channels, each 
1 ft. 3 in. by 1 ft. 3 in., located adjacent to, and with their tops on a level with the 
bottom of, the inlet channel. These two lower channels are covered by 18 in. by 18 in. 
paving slabs laid with 2 in. gaps. The floor of the filter slopes 3 in. from  the side walls 
to these channels. The filtering medium is composed of four layers, with 3 in. to 6 in. 
of 3 in. stone on the bottom. On this is laid 3 in. of 1 in. stone, then 3 in. of %  in. 
stone, and then 6 in. of sand.

The units are operated with the water level 3 in. above the top of the sand. Valves 
are provided to perm it drawing down the water level to medium level, or to em pty the 
unit completely. When emptied, effluent from  an adjoining filter can be passed upward 
through the medium, lifting the humus from the top of the sand, and flushing it into the 
supply channel and thence to the sludge main. As in  the case of the Luton filters, pro
vision is made for stirring the settled humus by means of squeegees hung from  a transport 
carriage which runs in channel guides built into the walls.

Little work has been done thus fa r  on the operation of these units as upw ard flow 
filters. The construction of the new works at K lipspruit is still in progress and certain 
equipment is yet to be delivered. I t  has been impossible thus fa r  to operate the filters 
continuously and under fa ir  conditions. I t  was first thought tha t best results would be 
obtained with a fairly  coarse and evenly grained sand. Results seem to indicate, how
ever, that with such a sand the humus is carried into the medium and not readily washed 
away when the flow is reversed. In  some of the filters the coarse sand has been replaced 
by much finer material and considerable improvement noted.

The economic possibilities of the p lan t will be apparen t when it is pointed out that 
the cost of a p lant to treat one million gallons per day by means of humus tanks fol
lowed by sand filters is approxim ately £4,000 to £6,700, depending on whether earth or 
concrete walls are used for the sand filters. I f  the reversible filter proves successful and 
can trea t approxim ately the quantities possible at the Luton W orks, the above costs 
could be reduced to approxim ately £1,600.

E x p er im en ta l  F i l te rs  12 F eet  D e e p .—Extensive experiments were carried out on two 
experimental trickling filters, one 6 ft. and the other 12 ft. deep for the following pur
poses :

a. To study the effect of depth.
b. To determine the relative merits of two filtering mediums, minestone and granite.

Minestone contains a high proportion of flats and dust which is difficult to elimi
nate from commercial run stone. Granite is admittedly superior but costs ap
proximately twice as much.

c. To study the relative merits of different sizes of stone.
d. To study the economies of heating filter beds.
e. To study the economics of forced ventilation.
/. To determine the dosing rate required to provide the partia l purification neces

sary for that portion of the effluent used fo r irrigation.

The filters are 100 ft. in diameter, each divided into twelve equal sectors by brick 
on edge walls radiating from the center. A center collecting channel, sloping from  the 
center to the perimeter, is provided at the center of each sector. The Avails of the 6 ft. 
filter were built high enough to allow increasing the depth to 9 ft., and the walls may be
increased to 12 ft. The filters were dosed from  two elevated dosing tanks. The inlet
to these tanks was controlled by three identical weirs, one serving the 6 f t. filter and two 
the 12 ft. filter. Sewage was distributed to the filters by means of two specially con
structed distributors, one with six arms and the other Avith eight.
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Details of the filters were as follows:

Other Details
Sector Filtering

Medium
Filter A—6 Ft. Filter B—12 Ft.

1 1 in .- l i  in. Forced draft through perforated Forced draft through perforated
Minestone pipe 2 ft. below surface pipe 2 ft. below surface

2 l i  in.-2 in. Forced draft through perforated Forced draft through perforated
Minestone pipe 2 ft. below surface pipe 2 ft. below surface

3 1 in .- l i in. Warmed air forced through perfo Warmed air forced through perfo
Minestone rated pipes rated pipes

4 1 in .- l i in. 
Minestone

Heating coils Heating coils

5 1 in .- l i in. 
Minestone

Natural ventilation zone 3 ft. down Natural ventilation zone 6 ft. down

6 1 in .- l i  in. Two natural ventilation zones 2 ft. Two natural ventilation zones 4 ft.
Minestone and 4 ft. down and 8 ft. down

7 1 in .-li in. 
Minestone

8 l i  in.-2 in. 
Minestone

9 2 i in.-3  in. 
Minestone

10 1 in .- l i in. 
Granite

11 1 in .-li in. With topping of |  in. stone 12 in. With topping of 1 in. stone 12 in.
Minestone deep deep

12 1 in .-li in. With topping of 3 in. stone 12 in. With topping of 3 in. stone 12 in.
Minestone deep deep

The settled sewage fed to the filters and the effluent from each sector were sampled 
once a week for 24 hours, taking hourly samples. These samples were, after settling, 
tested in the laboratory for 4 hours oxygen absorption, nitrites, and nitrates.

For purposes of graphical representation the three effluent analyses were combined 
into a single figure. This was done by the following mathematical expression:

Oxidation in the effluent =  (Nitrite N X 8/7  X 3/2)
+  (Nitrate N X 8/7 X 5 /2) — (Ox. Abs. in 4 hr. — Nitrite N X 8/7)

The nitrite nitrogen figure is deducted from the oxygen absorbed figure since the 
latter includes the oxygen necessary to oxidize nitrite to nitrate, and nitrite is regarded as 
oxidation achieved and not as an im purity to be oxidized.

During the first 10 weeks the flow was held at an average of 138 gal. per cu. yd. per 
day on each filter. The flow was then increased each month, as follows:

Dee. 2, ’40 to Jan. 2, ’41, 224 gal. per eu. yd. per day
Jan. 2, ’41 to Feb. 3, ’41, 273 gal. per eu. yd. per day
Feb. 3, ’41 to Mar. 15, ’41, 303 gal. per eu. yd. per day
After March 15, ’41, 357 gal. per eu. yd. per day

In regard to the 12 ft. filter the curves showed that the sectors with natural ventila
tion zones provided the greatest purifying effect. One ventilation zone appeared to be 
better than two, although the difference between the two sectors is less with higher flows. 
Sector No. 9 (2% in. to 3 in.) showed better results than the average of sectors 1, 3, 4, 
and 7 (1 in. to I 1/) in. stone), but not as good results as sectors 2 and 8 averaged (IV2 
in. to 2 in.). Possibly too much air, with the accompanying cooling effect, is provided 
by two zones and by the coarse stone.
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About the same variations were noted with the 6 ft. filter. I t  appears tha t a 12 ft. 
filter is preferable to a 6 f t. if  proper ventilation is provided.

The following table is presented to give a better view of the relative efficiencies of 
each sector.

O x y g e n  A b s o r b e d  p e r  C u b i c Y a r d  p e r  D a y  
12 ft. Filter

D ate Sectors 
1, 3, 4, 7

Sectors 
2, 8

Sector
5

Sector
6

Sector
9

Sector
10

S ector
11

Sector
12

12/1/40 0.066 0.13 0.23 0.21 0.098 0.11 0.13 0.10
1/2/41 0.16 0.26 0.47 0.39 0.19 0.22 0.13 0.16
2/3/41 0.089 0.22 0.36 0.23 0.14 0.20 0.19 0.11
3/7/41 0.24 0.27 0.39 0.36 0.26 0.26 0.26 0.23

S t u d y  o f  F l o w  t h r o u g h  a n d  S e t t l e m e n t  o f  S e t t l e a b l e  S o l i d s i n  S e d i m e n t a t i o n

T a n k s

E x p e r im e n ts  a t D e l ta .—These tests were carried out in an upw ard flow Dortmund 
type tank 25 ft. in diameter, with vertical sides 6 ft. deep. The lower conical portion, 
with a side slope of 60° with the horizontal, provides a total depth of 29 f t. Influent 
enters through a bell-mouthed outlet facing upwards inside a 6 ft. diameter stilling well. 
The top of the bell-mouth is 8 in. below the water surface, and the stilling well extends 
9 ft. 6 in. below water level.

Samples were collected from a vertical plane at five points along different radii and 
at different depths at intervals of 1%  ft., starting  3 in. below the surface. Settleable 
solids determinations were made in Imhoff cones, allowing one-hour retention periods. 
Results were shown diagramatically by plotting the volumes of settled solids as the radii 
of circles on a cross-sectional sketch of the tank.

From  these sketches it is possible to trace approxim ate lines of flow or lines of uni
form velocity through the tank. A very gradual decrease in the size of the circles indi
cates a steady flow of practically constant velocity.

The following table shows the results of one test.

Flow
G .P .H .
(Im p.)

D ep th
Below

Surface

0 l 2 3 4 5

C u. C m . per L ite r

29,000 3 in. — Tr. Tr. Tr. Tr. Tr.
29,000 1 ft. 9 in. — 3.8 2.2 1.1 1.0 1.0
36,000 3 ft. 3 in. — 7.7 5.0 6.0 6.1 2.1
30,000 4 ft. 9 in. — 5.1 5.0 6.5 7.2 9.8
29,000 6 ft. 3 in. — 4.2 8.4 8.4 7.5 6.4
29,000 7 ft. 9 in. 17.0 6.1 8.0 5.5 6.9 —

31,000 9 ft. 3 in. 16.2 8.3 4.1 4.6 5.8 —

40,000 10 ft. 9 in. 14.5 12.0 7.8 5.0 7.0 —

22,000 12 ft. 3 in. 8.0 3.9 4.2 2.0 — —

22,000 13 ft. 9 in. 5.5 4.3 4.7 3.1 :— —

25,000 15 ft. 3 in. 13.0 8.0 6.8 7.0 — —

■—■ 16 ft. 9 in. 22.0 14.0 15.0 — — —

In  the above table point “ 0 ” is below the stilling well, approxim ately 2 ft. from 
the center of the tank, and point 5 is between the scum baffle and the weir. Desludging 
of the tank was started five minutes before the sampling at the 12 ft. 3 in. depth. (The 
volume of the tank is approxim ately 41,600 Im perial gallons, allowing about 8 ft. in the 
bottom of the cone for sludge volume.)

From a study of all results it was concluded that an improvement could be made by 
placing one or two concentric draw-off channels between the existing weir and the stilling
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well. This would increase the vertical component of flow and would prevent the strong 
radial flow found to exist at the 1 ft. 9 in. depth.

E x p er im en ts  on the N ew  P r im a ry  S e t t l in g  Tank at B ru m a .—This tank has four cone 
shaped hoppers each 21 ft. 6 in. diameter placed symmetrically about an 18 in. supply 
pipe, forming a square tank with rounded corners. The maximum water depth is 23 ft. 
7y 2 in. The stilling well is 10 ft. in diameter and extends 3 ft. 7 in. below the surface. 
The volume of the tank, excluding a sludge allowance of 6 ft. lO1/^ in. in each hopper 
is 128,142 Imp. gallons. Thus a detention period of 2.47 hours is obtained with an aver
age peak flow of 52,000 Im perial g.p.hr. This figure is high as one hour detention a t 
peak flows is usually used for design of prim ary settling tanks.

Tests similar to those at the Delta p lant were carried on, and in addition fluorescein 
dye tests and special sampling around the periphery of the tank were carried on. The 
dye tests indicated short circuiting along the horizontal axes of the tank above the in ter
penetration curves of the cones.

Samples at various depths were collected from vertical planes across the diagonal 
and along the axes of the tank. Results indicated very satisfactory flow conditions 
along the diagonals. Samples collected in the plane along the axes of the tank indicated 
that an improvement could be made by placing effluent channels along these axes above 
the interpenetration curves of the cones. This is being done in a new tank being built. 
For the purpose of inducing a more pronounced vertical flow a 14 ft. stilling well ex
tending to a depth of 5 ft. 3 in. will be provided.

T. L. H e r r i c k

SEWAGE TREATMENT FOR THE R.C.A.F. BY TRICKLING 
FILTERS

B v  G. G r a h a m  R eid 

W a te r  and  Sewage  (T o ro n to ), 80, 29 (Nov., 1942)

A design has been adopted for the R.C.A.F. which combines the merits of both the 
bio-filter and the aero-filter to some extent. The efficiency may be increased by the addi
tion of forced d raft air or by the regulation, within certain limits, of the recirculation flow.

The design follows the single stage bio-filter system with the further provision that 
the recirculated effluent may be varied, and that it may be taken off prior to or following 
the secondary settling tank, and may be discharged either into the prim ary settling tank 
or directly into the syphon chamber.

The detention period at peak flows has been set at two and three hours for the p ri
mary and secondary tanks, respectively, without the recirculated flow.

The filter has been designed for a rate of 6-9 m.g.a.d. A stone depth of 5 ft. has 
been used rather than the 3 ft. recommended for the bio-filtration system. Filters have 
been designed in duplicate so that either of them may be used for periods as an inter
mittent filter, while the other is used as a high rate filter.

T. L. H e r r i c k

OPERATING RESULTS AT THE NORTH TORONTO SEWAGE 
TREATMENT PLANT

B y  N o r m a n  G. M cD o n a l d  

W ater  and Sewage  (T o ro n to ), 80, 32 (Nov., 1942)

The North Toronto plant serves the area known as North Toronto, and some suburban 
areas. Until a few years ago the area served was strictly residential, with a great many 
persons spending the working hours downtown. In  the last few years, however, there has 
been a large industrial growth in the town of Leaside which draws workers from other 
parts of the city, so that the plant now serves a larger population.

The territory is sewered on the combined plan. The plant, activated sludge type, 
consists of mechanically cleaned bar screens, g rit chambers, prim ary settling tanks, aera
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tion tanks, final settling tanks, heated digestion tanks, and glass-covered sludge drying 
beds. A sedimentation tank for treating storm flows in excess of twice the dry  weather 
flow is also provided. The original plant, built in 1928, was designed fo r 50,000 popu
lation and a flow of 5 million Im perial gallons daily containing 167 p.p.m. suspended 
solids. The enlarged plant, placed in operation late in 1934, was designed fo r 100,000 
and a flow of 7.5 m.g.d. and 200 p.p.m. suspended solids and 200 p.p.m. 5-day B.O.D. 
Although the enlarged plant has been in operation fo r less than 8 years it is already 
loaded to about its rated capacity fo r flow and population. The B.O.D. and suspended 
solids loads are now respectively 135 and 167 per cent of the designed load. The fol
lowing table shows data relative to p lant loadings.

Y ear R esiden t
Popu la tion

Flow
M .G .D .

Suspended Solids B .O .D .

P .P .M .
P er C e n t of 

D esign 
C ap a c ity

P .P .M .
P er C en t of 

D esign 
C ap a c ity

1932 65,018 4.290 214 110 193 99
1933 68,337 4.303 195 101 192 99
1934 71,218 4.129 185 92 185 92
1935 72,911 5.029 238 79 247 82
1936 75,670 5.445 239 87 249 90
1937 79,900 6.000 218 87 243 97
1938 82,177 5.600 262 98 255 95
1939 86,122 6.025 285 115 262 105
1940 88,745 6.430 280 120 290 124
1941 92,121 6.693 310 138 280 125
1942* — 7.407 338 167 273 135

* 9 months.

The prim ary settling tanks provide a detention period of 2 hours a t rated  average 
flow. Excess activated sludge and digestion tank supernatant liquor are discharged to 
the channel ahead of the tanks.

The aeration tanks, spiral flow type, are 8 in number and have a 10.5 ft. depth of 
water. They provide a detention period of 4 %  hours at average flow and 40 per cent 
return sludge. The 5 final settling tanks provide a detention period of 3 hours and an 
overflow rate of 960 gal. per sq. ft. per day. Up to the present time it has not been 
necessary to use all of the tanks; fo r long periods only 3 have been used. The following 
table presents data on the results of operation of the aeration system.

Y ear
Air, 

C u. F t. 
per Ga!. 
(Im p.)

B .O .D . R em oved 
Lb. per 1000 

C u. F t. of A ir P er C en t 
R e tu rn  
Sludge

M ixed
L iquor
P .P .M .

P e r C en t 
R em oval

In
P lan t

In
S econdary
T re a tm e n t

Susp.
Solids B .O .D .

1932 1.05 1.52 1.15 19 3,300 76.7 82.7
1933 1.14 1.23 1.02 21 2,860 70.8 72.7
1934 1.15 1.14 1.04 22 2,672 75.5 70.9
1935 1.08 2.07 1.43 31 3,190 93.7 90.7
1936 1.15 2.02 1.60 23 2,740 96.6 94.3
1937 1.16 1.95 1.72 21 2,340 95.9 93.0
1938 1.22 1.97 1.61 19 2,410 96.6 94.1
1939 1.17 2.11 1.63 23 2,670 96.8 94.0
1940 1.10 2.50 1.94 30 2.910 97.5 94.8
1941 1.05 2.54 1.77 18 1,800 96.5 95.0
1942 1.01 2.71 2.06 20 2,420 95.2 94.3
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Digestion of waste sludge is carried on in two stages, using four tanks with a com
bined capacity of 208,000 cu. ft. fo r the first stage, and the four original tanks with a 
capacity of 104,000 cu. ft. in the second stage. The total capacity of 312,000 is based on 
3.12 cu. ft. per capita. The tanks are heated by means of hot water coils operated at a 
maximum tem perature of 120° F. Two storage tanks with a combined capacity of 104,000 
cu. ft. are also provided. The gas is used for generating steam which is utilized for heat
ing the plant, including the glass covered drying beds, and heating the digestion tanks. 
During cold weather the gas is supplemented by fuel oil.

During 1939, 1940 and 1941 the average gas production per pound of volatile solids 
removed by the p lant was 9.25 cu. ft. The production per pound of solids actually de
stroyed in the tanks was approximately 21.6 pounds. Other data on the digestion of 
sludge are shown below.

Year
Loading, Pounds 

Suspended Solids per 
C u. F t.  per M on th

D igested  Sludge 
P e r C en t V olatile

G as P roduced per D ay

C u. F t. Cu. F t. 
per C ap ita

1932 1.83 47.3 51,000 0.78
1933 1.54 56.4 61,300 0.90
1934 1.50 60.5 66,000 0.93
1935 0.97 51.7 104,900 1.44
1936 1.09 54.2 112,600 1.49
1937 1.08 51.8 109,500 1.37
1938 1.22 53.5 127,000 1.55
1939 1.45 52.0 127,000 1.48
1940 1.53 54.8 131,000 1.4S
1941 1.73 50.7 147,000 1.60
1942* 2.06 50.5 140,000 —

* 9 months.

The area of the glass covered sludge drying beds is 60,000 sq. ft., which is 0.6 sq. ft. 
per capita on the designed basis. Dried sludge is removed from the beds by hand.

With a solids removal of over 95 per cent in this plant the sludge contains so much 
extremely fine matter that it is jelly-like in character and retains the water when applied 
to the beds. Alum added at the rate of about 10 per cent of the dry solids in the di
gested sludge gives a drying rate of approximately 4 lb. of dry solids per sq. ft. per month. 
The capacity of the beds in winter is fa r  below tbat obtained in summer, and operation of 
the storage tanks has been found necessary. Fans are used to circulate the air over the 
beds.

T. L. H e r r i c k

SLUDGE DIGESTION AT YORK

B y  H. C . W h i t e h e a d  

The Surveyor, 101, 388 (November 13, 1942)

Selection of heated or unheated digestion tanks depends upon whether or not it is 
profitable to collect the gas and utilize it fo r power and heating purposes. Digestion 
can be carried out with equal success in heated or unheated tanks and the cost for both 
methods is approximately the same. In  the latter ease (unheated tanks) the tank ca
pacity is usually twice that of tanks in which the sludge is heated to 70 or 80 degrees.

At York the present power demands were not large enough to w arrant installation 
of tank heating devices.

Digestion is best carried out in 2 stages. In  the first, or prim ary stage, 90 per cent 
of the digestion takes place. The second stage is necessary to condition the sludge for
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rap id  drying in open air. In  the second stage a physical change takes place in the 
“ w ater bound ” condition of the sludge which enables the sludge to free itself quickly of 
surplus water.

K . Y. H ill

EXTENSIONS TO YORK SEWAGE DISPOSAL WORKS

B y  D o n a l d  P a r k e r  

The Surveyor,  101, 387-388 (Novem ber 13, 1942)

The original works a t York were constructed between 1890 and 1896, at which time 
the population was approxim ately 70,000 and the dry-weather flow about 2 m.g.d. All 
sewage was, and still is, collected at the main pum ping station and pumped 2 miles 
through a 27-ineh diameter cast iron pipe to the sewage treatm ent works.

A t the sewage treatm ent works lime and alum were added and the sewage then settled 
in six sedimentation tanks having a total capacity of 1,500,000 gallons. Effluent passed 
directly to the r iv e r : sludge removed was pressed and pu t upon the land.

In 1900 and 1903 two experimental bacterial beds were constructed and used con
tinuously until 1939.

In  1912 and 1914 two detritus tanks and two sedimentation tanks were added in
creasing the total sedimentation capacity to 2,500,000 gallons. Ten bacterial beds were 
also constructed, each 102 ft. in diameter and 6 ft. deep and humus tanks having a total 
capacity of 54,000 gallons. Sludge pressing was abandoned and sludge lagoons con
structed. At the pumping station mechanical screens were installed and a detritus tank 
and two sedimentation tanks each of 500,000 gallons capacity were constructed to provide 
preliminary treatm ent fo r storm water before discharging it to the river.

In  1921 and 1928 five new bacterial beds were added to the plant.
In  1936 it became apparen t that fu rther additions were required and Mr. H. C. 

Whitehead was retained to study and report on the matter. H e recommended additional 
pumping capacity, filters, and humus tanks, additional storm water tanks and sludge 
disposal by digestion instead of lagooning.

The new extensions are designed for a population of 120,000 and an estimated dry- 
weather flow of 5,280,000 gallons. The maximum quantity to be given complete treat
ment is 12,000,000 gallons per day.

The bacterial filters have been increased by a new rectangular filter 700 ft. long by 
150 ft. wide, constructed on the site of the old lagoons. The filter is 6 ft. deep. Sewage 
is applied to the filter by rope-hauled distributors.

Four additional humus tanks have been constructed. They are 65 ft. long, 60 ft. 
wide, and 4 ft. deep. Tank bottoms are sloped 6 in. to a center sludge channel. Humus 
is pumped back to the raw sewage. There are three 300 G.P.M. humus pumps.

Five prim ary and five secondary digestion tanks have been constructed, each 60 ft. 
in diameter, 22 ft. side depth, and 24 ft. center depth. Total tank capacity provides 5 
cu. ft. per capita. The tanks are of reinforced concrete and backfilled with earth to 
within 3 ft. of the top. No heating is provided now but provision is made for possible 
fu ture installation of mixing devices, heating coils, and gas collection.

Twenty-five thousand sq. yd. of sludge drying beds have been provided, equivalent 
to 0.21 sq. yd. per person. The beds are drained by 6-in. drains laid diagonally at 15 ft. 
centers. The drains are covered by 12 in. of ashes, the top 6 in. of which have been 
screened to pass through a x/ 2-in. square mesh. W ater draw-offs are provided in each 
corner of the beds and the drawn off water pumped back to the inlet to the sedimentation 
tanks.

The article does not state whether or not lime and alum treatm ent is still practiced. 
Nor does the article state that additional land was required fo r new structures.

K. Y. H ill
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PRACTICAL DIFFICULTIES OF RIVER POLLUTION 
PREVENTION

The Surveyor,  101, 407-408 (Novem ber 27, 1942)

A paper on the above subject by A. Seaton was printed in the S u rv ey o r , October 23, 
1942.* The following are excerpts from discussions of the paper by members of the In 
stitute.

Dr. H. Clay agreed with Mr. Seaton that pollution from storm water overflows was 
often due to the inadequacy of old sewerage systems to carry flows greatly in excess of 
those for which they were designed. He felt Mr. Seaton was overly optimistic on the 
beneficial effect of the Drainage of Trade Premises Act upon rivers pollution.

Mr. F. W rigley said many schemes of sewage disposal had been consummated be
cause of power given to county councils and rural district councils to help financially 
parishes within country districts. He stated that 28 out of 39 collieries in his district 
carried out coal washing: of these 17 had provided flocculation, clarification or filter 
plants. At 11 other pits settling tanks or lagoons had been provided. He paid tribute 
to Army and Air Force authorities fo r cooperation with local authorities to prevent pol
lution of rivers, streams, and ground water.

Dr. S. H. Jenkins in citing the Royal Commission standard of dilution of eight vol
umes of river water to one of effluent said that most rivers could provide this dilution. 
I t  would, however, be difficult and costly for many works in industrial areas to produce 
effluents which would not create a B.O.D. in the rivers of more than 4 parts per million. 
He also mentioned the difficulty in providing adequate storm water treatment and gave 
one example of an effluent from storm water tanks equal in size to nine hours’ dry weather 
flow, as having 88 p.p.m. suspended matter, 65 p.p.m oxygen absorbed and 117 p.p.m. bio
chemical oxygen demand.

Mr. John Hurley said that much effective action against stream pollution under the 
Drainage of Trade Premises Act was lost due to the fact that prescriptive rights of dis
charge (by a trader) were retained under the Act and that corrective legislation should 
be introduced after the war. Except for oil pollution, he felt the country had gone 
through the first three years of the war without very serious river pollution.

Mr. C. B. 0. Jones described a method of ridding scrubber water of sulfuretted 
hydrogen before discharge to a stream. Three hours’ aeration with compressed air at 
2 lb. per sq. in. pressure removed 32.4 of 32.5 p.p.m. of hydrogen sulfide and made pos
sible the reuse of the effluent fo r scrubber work. He also stated that in a few cases in
volving cyanide wastes, almost complete precipitation of ferro-cyanide was obtained by 
the addition of ferrous sulfate. In  discussing disposition of metal cuttings, he cited 
the regulation of the Ministry of Supply that they be ground and freed of oil. The 
cuttings in one case were freed of oil by spraying with live steam while in a rotating cy
linder set at an angle. The oily emulsion drained to a sump into which 1 lb. of salt to 
each 40 gal. of material was added and mixed with a steam blast. A fter settlement for 
12 hours the oil was drawn off and used as fuel with coal slack. The water was dis
charged to a sewer.

Mr. W. Fitzpatrick said that one square yard of sludge drying bed area per five 
persons was inadequate. He suggested that 2 square yards per person would be nearer 
the figure.

Mr. S. McNicholas endorsed Mr. F itzpatrick’s remarks regarding sludge drying bed
area.

K. Y. H ill

* A bstract published in Se w a g e  W o r k s  J o u r n a l , 15, 161 (Jan u ary , 1943L
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SEWAGE PURIFICATION SERVICES IN RELATION TO 
NATIONAL POST-WAR PLANNING

The S urveyor  101, 417-418 (Decem ber 4, 1942)

The Institu te of Sewage Purification have considered the above subject and prepared 
a memorandum fo r submission to the M inister of W orks and Planning, the M inister of 
Health, the Minister of Agriculture and Fisheries and others concerned with sewage 
purification and rivers conservancy. The following items are abstracted from  the memo
randum.

L ack  o f  Co-opera tion  between A uthori t ie s .— The Institu te  believes tha t lack of co
operation between authorities is responsible for inefficiencies, uneconomical conditions, 
and perhaps some poorly operated sewage treatm ent plants. Lack of co-operation is 
responsible for the existence of many small plants, some of them being so small that 
economical operation is impracticable. There has also been unnecessary multiplication 
of works due to lack of co-operation between authorities. Many local authorities regard 
expenditures for sewage disposal as a necessary evil and money fo r this service is 
grudgingly appropriated. In  such cases results may be poor and will nullify the good 
results secured by other authorities. Smaller undertakings may not' be able to afford 
competent operators.

A greater measure of co-ordination with other public services is desirable, such as 
those dealing with surface water drainage, industrial undertakings and trade wastes, 
Rivers Conservancy and Fishery Boards.

Many authorities have special problems which are beyond their own resources to 
solve; such problems could more readily be solved by an organization. Promotion of the 
use of sewage sludge as fertilizer could be handled more readily than it now is by greater 
organization.

P lanning  on a R egional Basis.— The Institu te believes tha t the service of sewage 
disposal can be handled efficiently and economically by planning on a regional basis. It 
believes that in the fu ture the township should cease to be the unit of area fo r adminis
trative control, and that the unit should preferably be the natural drainage area of a 
river or a m ajor tribu tary  of a river.

The interest of sewage purification authorities and water suppliers are mutual. The 
cost of either service should not be needlessly increased by the failure of any other service 
to carry out its work efficiently.

Under the Drainage of Trade Premises A ct the trader has the right to discharge 
trade effluent into the sewers. In  some cases this might work hardships on the ratepayers 
which could be avoided by co-operation with the sewage authority. Trade effluents may 
also contain constituents of commercial value or it might be possible to trea t them 
cheaper at a sewage works than on the trade premises. Jo in t committees of trade or
ganizations and sewage purification authorities could aid in such m atters.

There is need fo r co-operation with river conservancy authorities to fix suitable 
standards for sewage effluents to meet the requirements of the river and the use to which 
the water will be put.

The Institute suggests the desirability of putting  discharge of storm water also under 
the jurisdiction of regional sewage authorities.

W o r k s  Design, Construction  and Operation .— The Institu te  states its belief tha t the 
design, construction and operation of all publicly owned sewage treatm ent works should 
be under the direction of regional authorities who in tu rn  would be responsible to the 
appropriate rivers conservancy authority. Such regional authorities should be possessed 
of full powers for the shaping of local policy and the execution of works, subject only 
to general direction by a central authority.

The regional authority should also be responsible fo r design and construction of 
intercepting sewers and control of trade wastes discharged to public sewers.

A d v a n ta g es  o f  Regionaliza tion.— The following paragraphs are quoted verbatum 
from the Institu te’s memorandum.
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“ (a) The regional authority would be able to draw up a long-term program or 
work; and to employ a competent staff of trained personnel, capable of administering 
the service on a wide and comprehensive basis.
(b) There would be closer co-operation between those responsible for design and 
those responsible for operation.
(c) Small plants would be supervised as adequately and effectually as large ones, 
and the wider experience of the staff would enable these smaller works to be made 
to function to the best advantage.
(d) The position which now often obtains whereby the good work of one authority 
in the purification of its sewage is nullified by the failure of its neighbor to carry 
out its obligations would be avoided.
(e) Variations in the cost of sewage treatm ent would tend to be evened out.
(f) Similar regulations for the admission of industrial wastes to sewers would pre
vail over a wide area, and any advantage associated with large sewerage schemes, 
such as the balancing effect on flows, and the equalization of industrial wastes, could 
be utilized.
(g) A comprehensive policy in regard to research could be laid down and carried 
out by the regional authorities, in collaboration with the central authority.
(h) The work of the rivers conservancy authority would be facilitated in tha t it 
would deal with fewer sewage purification authorities.
(i) There would be close co-operation with other water users, and the costly promo
tion of, and opposition to, Parliam entary Bills would be very largely eliminated.
(j) Regionalization would materially assist in the utilization of sludge for agricul
ture by making practicable the setting up of a centralized marketing and distributing 

n o il organization.”
y K. V. H ill

i! sere

DISSOLVED OXYGEN RECORDINGS WITH THE DROPPING 
rate MERCURY ELECTRODE
area d-

B y  R o b e r t S. In g o l s

Industrial and Engineering Chemistry (Anal.  E d . ) ,  14, 3, 256-258 (M arch 15, 1942)
hersQK

The instrument used in these experiments employs a simple potentiometer circuit 
with a sensitive, suspension, m irror galvanometer to measure the current flow in the 
dropping mercury electrode circuit. A light beam impinging on the mirror is reflected 

Smite to a photoelectric cell. The current from the photoelectric cell is amplified and then re
corded at minute intervals with a recording thread galvanometer. The electrodes con
sist of a calomel half cell reference electrode and the dropping mercury electrode. V ari
ations in dissolved oxygen produce changes in the current flow. Studies with this 

is #  apparatus demonstrated that the shape of the vessel containing the aerated sludge
use tof1- mixture largely determines the efficiency of the gas used for aeration. The effect upon

dissolved oxygen of the addition of different quantities of the same food to activated 
U alsoi® sludge indicates that when more food is added there is no effect upon the dissolved oxygen

unless or until the enzyme capacity is large enough to handle the increased load, 
diefttf': Dissolved oxygen level variations in the aeration tanks of an activated sludge plant
i0rksi; were studied by placing the electrodes at various points in tanks. Charts showing the
jnsible to - recorded values are presented. Five references.
[jepoŝ  P a u l  D. H a n e y

instr# 

ted ̂
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PHOSPHINE AND SLUDGE DIGESTION

B y  W i l l e m  R u d o l f s  a n d  G l e n n  W. St a h l  

In du s tr ia l  and  Engineer ing  Chemistry,  34, 8, 982-984 (August, 1942)

A survey of the literature indicated that the production of phosphine (P H 3) and the 
spontaneously inflammable hydrogen hemipliosphide (P IT ), through the bacterial re
duction of phosphorous compounds is an open question. Production of such phosphorus 
compounds in digesters is of practical, as well as theoretical, interest since their presence 
might explain several digester explosions. The possible production of phosphine dur
ing digestion was studied by the addition of various phosphorus compounds to digesting 
sludge mixtures. In  every case a qualitative test fo r phosphine in the sludge gas was 
obtained, but this could not be confirmed by quantitative methods. The report that 
digester gas may contain 0.06 per cent phosphine was not confirmed.

Based on the assumption that phosphine was actually present, the authors conclude 
that 0.0001 per eent is probably the upper limit of the phosphine content of digester gas.

Thirteen references.
P a u l  D. H a n e y

UTILIZATION OF PICKLE LIQUOR

B y  P. J. V a n  A n t w e r p e n  

In d u s tr ia l  and E ngineer ing  Chemistry ,  34, 10, 1138-1141 (October, 1942)

Increased steel production has intensified the ever present problem of the disposal of 
waste pickle liquor. I f  no positive program  fo r dealing with this waste is developed 
serious damage may result in many streams. Although most of the acid load in the 
rivers is derived from coal mine drainage, pickle liquor contributes a significant portion 
of the total. Experiments have been conducted on the treatm ent of pickle liquor fo r the 
recovery of substances suitable for building material. This material, known as Ferron, 
is now being manufactured on a limited commercial scale a t one steel plant. About 25 
tons of pickle liquor are processed each day at this plant. The F erron  process involves 
addition of a filler and then neutralization of the pickle liquor with lime followed by 
filtration or pressing of the precipitated iron (principally ferrous) hydroxide, calcium 
sulfate and filler.

The process is varied according to the product desired. The waste from  the Ferron 
p lant itself is said to be satisfactory for disposal into streams or sewers. The pH  is high 
(about 11) and all iron and other heavy metals have been precipitated.

A plant capable of treating 25 tons per day of pickle liquor costs $40,000 per year. 
This corresponds to about $4.50 per ton of pickle liquor or about $9.00 per ton of Ferron 
produced. A ton of Ferron represents about 500 gallons of pickle liquor.

P a u l  D. H a n e y

EFFECT OF RIVER MUD DEPOSITS ON DETERMINATION OF 
B.O.D. OF SUPERNATANT LIQUOR

B y  W. A l l a n  M o o r e a n d  C. C. E u c h h o f t  

In d u s tr ia l  and Engineer ing  Chemistry,  14, 933 (Dec., 1942)

During an investigation of the Illinois River, Ruchhoft and Moore noted tha t the 
B.O.D. results varied widely a t certain points depending on whether the initial D.O. was 
calculated or actually determined. The values obtained by actual determination ranged 
from 60 per cent to 30 per cent lower than those obtained by calculation of the initial
D.O. This they attributed to the presence of river mud and noted that the discrepancy
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was lower at points a t which the mud had become more stabilized. Table I  shows B.O.D. 
results obtained at two points on the river approxim ately eleven miles apart.

T a b l e  I.—Discrepancy in B.O.D. Remits Obtained by Two Different Methods on Illinois Waterway

S tation  1 S ta tio n  2

A verage A verage Average Average
D eterm ined C alcu la ted D ete rm ined

In itia! In itia l In itia l In itia l

11.9® 2*2.0® 7 .3 4 10.4*

* 13 r e s u l t s .  4 6  r e s u l t s .

Further experiments using fresh domestic sewage which had been allowed to stand 
under anaerobic conditions fo r varying periods of time indicated that the mere existence 
of anaerobic- conditions in diluted sewage is not an im portant factor contributing to the 
B.O.D. discrepancies found on the Illinois Biver. The results were obtained (1) by calcu
lations of the initial D.O. from  the D.O. content of the dilution water and per c-ent con
centration of sewage and (2) by direct determination using the W inkler method after 
vigorous aeration of the properly diluted sample. Except in the case of the 48 hour 
sample of undiluted sewage, the results cheeked well within the limits of error.

The effect of mud deposits on the B.O.D. of the supernatant was next determined.
The results indicated that a well stabilized mud, that is one having a low B.O.D. value, 

had little or no effect on the B.O.D. of the supernatant. However with strong muds 
(high B.O.D.) discrepancies were found which increased with the length of time the 
sample was anaerobic. The magnitude of these discrepancies increased in mixtures of 
weak supernatant and strong mud.

In  the anaerobic decomposition of river muds, compounds are formed, some of which 
have high reducing values. Experiments designed to correlate, if  possible, the oxidation- 
reduetion potential of the supernatant liquor and D.O. values as determined by the 
Winkler method indicated the discrepancies noted could not be accounted for on the basis 
of the oxidation-reduetion potential developed in the supernatant liquor.

On the basis of these experiments it was concluded that in the determination of the 
B.O.D. of river water containing quantities of unstabilized or slightly stabilized organic 
matter, the initial D.O. of the inc-ubated sample should be calculated and not actually 
determined by the W inkler method. This procedure gives the B.O.D. of the liquor plus 
the oxygen demand of the products of decomposition of the river mud which have dif
fused into the supernatant.

The experiments indicated that the decomposition products of an anaerobic river mud 
which diffuse into an anaerobic supernatant undergo rapid  c-hemieal oxidation when the 
supernatant was aerated. They also indicated tha t the B.O.D. of an anaerobic river sample 
obtained after initial determination of D.O. is the B.O.D. of the supernatant water only. 
The discrepancy between results obtained by the two methods represents the oxygen 
requirement contribution of the river mud deposit which was satisfied upon re-aeration of 
the anaerobic supernatant. The two methods used simultaneously would indicate sections 
of a polluted stream in which slightly stabilized mud deposits contribute to the total 
B.O.D.

E. H ubw i t z



Federation of Sewage Works Associations

O F F I C E R S  O F  M E M B E R  A S S O C I A T I O N S

A rizon a Sew age  and W a ter W o rk s  A ssociation

P r e s id e n t : H erbert Idle, Globe 
F ir s t  V ice -P res id e n t : P rof. E. S. Borquist, Tucson 
Second) V ice -P res iden t:  George W. Marx, Phoenix 
S e c re ta ry -T re a su rer : Richard Bennett, Phoenix 
Director ,  B oard  o f  C ontro l:  P. J . M artin, Tucson

C aliforn ia S ew age  W o rk s A ssociation

P re s id en t:  Carl M. Hoskinson, Sacramento 
F ir s t  V ic e -P res id e n t : Richard D. Pomeroy, Pasadena 
Second V ic e -P res id e n t : F rank  S. Currie, San Bernardino 
S ecre ta ry -T re a su rer : Jack H . Kimball, Santa Ana 
Director ,  B o a rd  o f  C ontro l:  Wm. A. Allen, Pasadena

Central S tates Sew age  W o rk s A ssociation  •

P res id en t:  K. L. Mick, Minneapolis 
F ir s t  V ice -P res id e n t : Don E. Bloodgood, Indianapolis 
Second V ice -P res id e n t : Dr. W. D. Hatfield, Decatur 
T h ird  V ice -P res id e n t : E. J . Beatty, Neenah-Menasha 
S e c re ta ry -T re a su rer : J . C. Mackin, Madison 
Director ,  B oard  o f  C ontro l:  B. A. Poole, Indianapolis

D akota W ater and S ew age W o rk s Conference

N o r t h  D a k o t a  S e c t i o n

P r e s id e n t : Joe Morrissey, Jamestown
V ice -P res id e n t : Dave MacDonald, Bismarck
S e c re ta ry -T re a su rer : K. C. Lauster, Bismarck
Direc tor ,  B o a rd  o f  C ontro l:  W. W. Towne, Cleveland Heights, Ohio

S o u t h  D a k o t a  S e c t i o n

P res id en t:  H. M. Pierce, Huron 
V ice -P res id e n t : Thomas Newell, Brookings 
S ecre ta ry -T re a su rer : E. R. Mathews, Pierre
Direc tor ,  B oard  o f  C ontrol:  W. W. Towne, Cleveland Heights, Ohio

F ed era l S ew age R esearch  A ssociation

P res id en t:  M. L. LeBosquet, J r ., Cincinnati 
V ice -P res id e n t : P. D. McNamee, Blue Plains, D. C.
S e c re ta ry -T re a su rer : F rank  E. DeMartini, W ashington, D. C.
Direc tor ,  B o a rd  o f  C ontro l:  J . K . Hoskins, W ashington, D. C.

F lo rid a  S ew age  W o rk s  A ssociation

P re s id en t:  Leland F. Drew, Clearwater
V ice -P res id e n t : Charles E. Fiveash, F t. Lauderdale
S e c re ta ry -T re a su rer : J . R. Hoy, Jacksonville
Direc tor ,  B oard  o f  C ontro l:  Joe Williamson, J r .,  Daytona Beach
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G eorgia W ater and Sew age A ssociation

P res id en t:  W. H . Weaver, Decatur 
F ir s t  V ice -P res id en t : T. A. Jones, F o rt Valley 
Second V ice -P res id en t : H . Grady Wylds, Augusta 
S e c re ta ry -T rea su rer: V. P. Enloe, A tlanta.
Director,  B oard  o f  C ontrol:  V. P . Enloe, A tlanta

Io w a  W astes D isposal A ssociation  
(1942)

P res id en t:  T. R. Lovell, F o rt Dodge 
V ice -P res id en t : Paul W infrey, Des Moines 
Secre ta ry -T re a su rer : Lindon J . Murphy, Ames 
Direc tor, B o a rd  o f  C ontrol:  A. H. Wieters, Des Moines

K an sas W ater and Sew age W orks A ssociation

P res id en t:  W. 0 . Myers, Ottawa
V ice -P res id en ts : J . P. Morris, Council Grove; V. E. Hoagland, Beloit; H. H. Kan- 

steiner, Leavenworth; Wesley Cochran, Winfield 
S e c re ta ry -T rea su rer: Paul D. Haney, Lawrence 
Director, Boardi o f  C ontro l:  Paul D. Haney, Lawrence

T h e M ary lan d -D elaw are W ater and Sew erage A ssociation

P res id en t:  R. A. Norris, Sykesville 
F irs t  V ice -P res id en t : R. V. Stewart, Edgewood 
Second V ice -P res id en t : E. C. Cromwell, Colgate 
Secre ta ry -T rea su rer: J . H. Schilpp, Baltimore 
Director, B oard  o f  C ontrol:  A. L. Genter, Baltimore

M ichigan  Sew age W orks A ssociation

P residen t:  George F . Wyllie, Lansing 
V ice-Pres iden t: Clarence Stielstra, Midland 
Secre tary-T reasurer: R. J .  Smith, Lansing 
Director, B oard  o f  C ontrol:  N. G. Damoose, Battle Creek

M issouri W ater and Sew erage Conference

Chairman:  E. E. Wolfe, Weldon Springs 
Vice-Chairman:  Roger Higgins, Hannibal 
S ecre tary-T reasurer: W arren Kramer, Jefferson City 
Director, B oard  o f  C ontrol:  W. Q. Kehr, Jefferson City

N ew  E n glan d  Sew age W o rk s A ssociation

Presiden t:  Roscoe H. Suttie, New Haven 
F irs t  V ice -Pres iden t: Joseph A. Muldoon, Bridgeport 
Second V ice-Pres ident:  F rank  L. Flood, Boston 
Secre tary-T reasurer: LeRoy W. Van Kleeck, H artford  
Director, B oard o f  Control:  J . H. Brooks, J r .,  Worcester

N ew  Je rse y  Sew age W orks A ssociation

Presiden t:  Henry Van Der Vleit, Maywood
Vice-Pres idents: John Collom, Bordentown; Louis J . Fontenelli, Garwood
Secre tary:  John R. Downes, Plainfield
Treasurer:  E. P. Molitor, Springfield
Director, B oard of Control:  E. P. Molitor, Springfield.
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N ew  Y o rk  S tate  Sew ag e  W o rk s A ssociation

P re s id en t:  Edw ard J . Smith, N iagara Falls
V ice -P res id e n t : W. H. Larkin, New York City
S e c re ta r y -T re a su r er : A. S. Bedell, Albany
A ss is ta n t  T reasurer:  J . C. Brigham, Albany
A ss is ta n t  S e c re ta r y :  A. W. Eustance, Geneva
Direc tor ,  B o a rd  o f  C ontro l:  C. G. Anderson, Rockville Centre

N orth  C arolina Sew age  W o rk s A ssociation

Chairm an:  W. H. Hall, Durham 
Vice-C hairm an:  J . R. Purser, J r .,  Charlotte 
S e c re ta ry -T re a su rer : R. S. Phillips, Durham 
Direc tor ,  B o a rd  o f  C ontro l:  H. G. Baity, Chapel H ill

Ohio Sew age W o rk s Conference Group

Chairm an:  A. H. Niles, Toledo 
Vice-C hairm an:  R. F . Snyder, Massillon 
Secre ta ry -T re a su rer : J . R. Turner, Mansfield 
Direc tor ,  B o a rd  o f  C ontro l:  C. D. McGuire, Columbus

O klahom a W ater and Sew age Conference

P res id en t:  L. H. Scott, Oklahoma City
V ice -P res id e n t : H . M. Frye, P ryor
Secre ta ry -T re a su rer : H . J . Darcey, Oklahoma City
Direc tor ,  B oard  o f  C ontro l:  M. B. Cunningham, Oklahoma City

Pacific N orth w est Sew age W o rk s A ssociation

P re s id en t:  R. E. Koon, Portland
F ir s t  V ice -P res id e n t : Max Campbell, Seattle
Second V ice -P res id e n t : C. V. Signor, Grants Pass
S e c re ta ry :  F red Merryfield, Corvallis
Director ,  B o a rd  o f  C ontro l:  C. D. Forsbeck, Tacoma

P en n sy lvan ia  S ew age  W o rk s A ssociation

P re s id en t:  E. B. Swineheart, Pottstown 
F irs t  V ice -P res id e n t : Theo. S. Bogardus, Berea, Ohio 
S ecre ta ry -T re a su rer : Bernard S. Bush, W ilkes-Barre 
Director,  B o a rd  o f  C ontro l:  H. E. Moses, H arrisburg

R o c k y  M ountain  Sew age W o rk s A ssociation

P re s id en t:  Angus Slee, Longmont 
V ice -P res id e n t : F rank  C. H ill, Montrose 
S e c re ta ry -T re a su rer : Dana E. K epner, Denver 
Director,  B o a rd  o f  C ontro l:  L. 0 . Williams, Cheyenne

Sew age D ivision , T e x a s  Section. S. W . W . A .

P re s id en t:  M. J . Salmon, Commerce 
F ir s t  V ice -P res id e n t : Roy Matthews, Albany 
Second V ice -P res id e n t : W. F . Hicks, Paris 
Third  V ice -P res iden t:  W. N. Joiner, San Marcos 
F ourth  V ic e -P res id e n t : Joe B. W inston, San Benito 
S e c r e ta r y : Y. M. Ehlers, Austin
A ss is ta n t  S e c re ta ry -T re a su rer : Mrs. E arl H . Goodwin, Austin 
D irec tor ,  B oard  o f  C ontro l:  W. S. Mahlie, F t. W orth
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S an itary  E n gin eerin g  D ivision  of the A rgentin e Society  of En gin eers 
(A rgen tin a) 

(1942)

P res id en t:  Ricardo Luppi
S e c re ta ry :  Carlos Santos Rossell, Buenos Aires
Director,  B oard  o f  C ontro l:  E. B. Besselievre, Los Angeles

T h e C anadian Institute on Sew age and Sanitation

P res id en t:  B. F . Lamson, St. Catharines 
V ice -P res id en t: R. H. Parsons, Peterborough 
Secre ta ry -T re a su rer : A. E. Berry, Toronto 
Direc tor ,  B o a rd  o f  Contro l:  A. E. Berry, Toronto

T h e Institute of Sew age Purification  (E n g lan d )

P residen t:  Wm. T. Lockett, Isleworth, Middlesex 
V ice -P res id en t: John T. Thompson, Leeds
S e cre ta ry -T rea su rer: W. F . Freeborn, Hampton-on-Thames, Middlesex 
Director,  B oard  o f  C ontro l:  W. F. Freeborn, Hampton-on-Thames, Middlesex

T h e Institute of San itary  E n gin eers (E n g lan d )

P res id en t:  D. M. Watson, Gerrards Cross, Bucks.
A cting  S e c re ta ry :  Mrs. E. M. Kerry, Westminster
Director, Board) o f  C ontro l:  D. M. W atson, Gerrards Cross, Bucks.



Members of the Federation and Sub
scribers to the Journal as of 

December 31, 1942
H O N O R A R Y  M E M B E R S

Bedell, Arthur S. (1942), Div. of Sanitation, Emerson, Charles A. (1941), Havens & Emer-
State Dept, of Health, Albany, N. Y. son, Woolworth Bldg., New York, N. Y.

Bugbee, Julius W. (1942), Supt., Sew. Disp. Pearse, Langdon (1942), Chicago San. Dist.,
Wks., 25 New York Ave., Providence, R. I .  910 S. Michigan Ave., Chicago, 111.

A S S O C I A T E  M E M B E R S
Activated Alum Corporation, 516 N. Charles 

St., Baltimore, Md.
Aluminum Co. of America, 2100 Gulf Bldg., 

Pittsburgh, Pa.
American Brass Co., Waterbury, Conn.
American Cast Iron Pipe Co., Birmingham, 

Ala.
American City Magazine, 470 Fourth Ave., 

New York, N. Y.
American Well Works, Aurora, 111.
Armeo Drainage Products Assn., Middletown, 

Ohio.
Builders Iron Foundry, P. O. Box 1342, Provi

dence, R. I.
Cambridge Instrument Co., 3732 Grand Cen

tral Terminal, New York, N. Y.
Carson-Cadillae Corporation, 1221 Pinson St., 

Birmingham, Ala.
Carter, Ralph B., Co., 53 Park Place, New 

York, N. Y.
Chain Belt Company, Milwaukee, Wis.
Chapman Yalve Manufacturing Co., 203 Hamp

shire St., Indian Orchard, Mass.
Chicago Pump Company, 2300 Wolfram St., 

Chicago, 111.
Dorr Co., Inc., 570 Lexington Ave., New York, 

N. Y.
Dow Chemical Co., Midland, Mich.
Electro Rust-Proofing Co., 1026 Wayne, Day

ton, Ohio.
Engineering News-Record, 330 W. 42nd St., 

New York, N. Y.
Flexible Sewer-Rod Equipment Co., 9059 

Venice Blvd., Los Angeles, Calif.
Foxboro Company, Neponset Ave., Foxboro, 

Mass.
General Chemical Co., 105 W. Madison St., 

Chicago; 111.
General Electric Co., 1 River Road, Sche

nectady, N. Y.

Glamorgan Pipe & Foundry Co., Lynchburg, 
Va.

Gruendler Crusher & Pulverizer Co., 2915 N.
Market St., St. Louis, Mo.

Homelite Corporation, Port Chester, N . Y. 
Infileo, 325 W. 25th Place, Chicago, 111. 
Jeffrey Manufacturing Co., Columbus, Ohio. 
Johns-Manville Corporation, 22 E. 40th St., 

New York, N. Y.
Lakeside Engineering Corp., 222 W. Adams 

St., Chicago, 111.
Limestone Products Corp. of America, New

ton, N. J.
Link-Belt Company, 2045 W. Hunting Park 

Ave., Philadelphia, Pa.
Lock Joint Pipe Co., Ampere, N. J.
Ludlow Valve Mfg. Co., P. O. Drawer 388, 

Troy, N. Y.
Lynchburg Foundry Company, Lynchburg, Va. 
Mathieson Alkali Works, Inc., 60 E. 42nd St., 

New York, N. Y.
Monsanto Chemical Company, Merrimac Di

vision, Everett Station, Boston, Mass. 
Mueller Company, 512 W. Cerro Gordo St., 

Decatur, 111.
National Water Main Cleaning Co., 30 Church 

St., New York, N. Y. '
Nichols Engineering & Research Corp., 60 

Wall Tower, New York, N. Y.
Pacific Flush Tank Co., 4241 Ravenswood 

Ave., Chicago, 111.
Pennsylvania Salt Mfg. Co., 1000 Widener 

Bldg., Philadelphia, Pa.
Pittsburgh-Des Moines Co., Neville Island 

Branch, Pittsburgh, Pa.
Pittsburgh Equitable Meter Co., 400 N. Lex

ington Ave., Pittsburgh, Pa.
Proportioneers Incorporated, 9 Codding St., 

Providence, R. I.
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Public Works Magazine, 310 E. 45th St., New 
York, N. Y.

Quigley Company, Inc., 56 W. 45th St., New 
York, N. Y.

Royer Foundry & Machine Co., 158 Pringle 
St., Kingston, Pa.

Sewage Works Engineering, 24 W. 40th St., 
New York, N. Y.

Simplex Valve & Meter Co., 68th & Upland 
Sts., Philadelphia, Pa.

Smith Manufacturing Co., A. P., East Orange, 
N. J.

United States Pipe & Foundry Co., Burling
ton, N. J.

Vapor Recovery Systems Co., 30 Church St., 
New York, N. Y.

Wailes Dove-Hermiston Corp., Westfield, N. J.
Wallace & Tiernan Co., Inc., Newark, N. J.
Water Works & Sewerage, 155 E. 44th St., 

New York, N. Y.
Wood, R. D., Co., 400 Chestnut Street, Phila

delphia, Pa.
Worthington Pump & Machinery, Corp., H ar

rison, N. J.
Yeomans Bros. Co., 1433 Dayton St., Chicago, 

111.

M E M B E R S  O F  F E D E R A T I O N

A rizona Sew age and W ater W orks A ssociation

Mr. Richard Bennett, Secrctary-Treasurer, City Water Dept., Phoenix, Ariz.

Bejcek, Otto, 34 W. Cambridge St., Phoenix, 
Ariz.

Borquist, E. S., Head-Dept. of Civil Engr., 
Univ. of Ariz., Tucson, Ariz.

Burch, Lloyd, c/o Orthopedic Hospital, 1400 
St. Flower St., Los Angeles, Calif.

Carollo, John A., Ileadman-Furgeson Co., 
Homebuilders Bldg., Phoenix, Ariz.

Cook, John O., Sanitary Inspector, U. S. Dept, 
of Interior, Grand Canyon N a t’l Park, 
Grand Canyon, Ariz.

Cunningham, John J., Clerk, Bd. of Super
visors, County Court House, Kingman, Ariz.

Cushing, Robert, 948 Ash Ave., Tempe, Ariz.
Daley, E. W., City Manager, Tempe, Ariz.
Fowler, James Henry, Rt. 1, Box 871, Tucson, 

Ariz.
Gilbert, A. J., Water Service Foreman, So. 

Pacific R. R., Tucson, Ariz.

Jones, A. N., Clarkdale Water Wks., Clark- 
dale, Ariz.

Ladlow, John, Box 1784, Phoenix, Ariz.
Martin, Phil J., City Water Dept., Tucson, 

Ariz.
Marx, Geo. W., State San. Engr., State Bd. of 

Health, Phoenix, Ariz.
Mathis, Alice, Engineering Dept., City Hall, 

Phoenix, Ariz.
Miller, Alden W., 1833 N. 13th Ave., Phoenix, 

Ariz.
Prendergast, John W., Box 736, A jo, Ariz.
Roberts, A. L., City Water Dept., Box 723, 

Globe, Ariz.
Roberts, F. C., Jr., 5645 Cherry St., Kansas 

City, Mo.
Travaini, Dario, 3rd FI., City Hall, Phoenix, 

Ariz.
Yost, Harold W., Yost Engr. Co., Heard Bldg., 

Phoenix, Ariz.

C aliforn ia Sew age W orks A ssociation

Mr. Jack H. Kimball, Secretary-Treasurer, Orange County Health Dept., 
Box 355, Santa Ana, Calif.

Adams, W. K., City Engr., City Hall, Redding, 
Calif.

Albers, J. C., City Engr., 120 N. Howard St., 
Public Service Bldg., Glendale, Calif. 

Aldrich, Lloyd, City Engr., Room 600, City 
Hall, Los Angeles, Calif.

Allen, Wm. A., City Hall, Pasadena, Calif. 
Anaya, Marvin, San. Engr. Designer, 367 City 

Hall, San Francisco, Calif.

Arnold, G. E., Regional San. Engr., U. S. Pub
lic Health Ser., 477 Colon Ave., San Fran
cisco, Calif.

Avis, R. L ., San Engr., 5501 7th Ave., Sacra
mento, Calif.

Bacon, Vinton, 862 W. 41st St., Los Angeles, 
Calif.

Baker, Geo. E., City Engr., Dir. of Pub. Serv
ice, Rm. 502, City Hall, Long Beaeli, Calif.
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Banks, Harvey O., 803 State Bldg., Los An
geles, Calif.

Banta, A. Perry, Capt., Box 1167, Mobile, Ala.
Bardoff, Julian L., Engr. Aid, 3022 Encinal 

Ave., Alameda, Calif.
Bargman, R. D., San. Research Chemist, Rm. 

708, City Hall, Los Angeles, Calif.
Barnard, Archer F., Partner— Leeds, Hill, 

Barnard & Jewett, 601 W. 5th St. (Suite 
No. 1000), Los Angeles, Calif.

Batty, Frederic A., Supt. of Sewers, 231 S. 
Cliffwood Ave., Los Angeles, Calif.

Baugh, Charles, Chemist, 222 S. Broadway, 
Redondo Beach, Calif.

Belt, Elmer B., Owner, Squires Belt Material 
Co., 153 12th St., Box 1097, San Diego, 
Calif.

Benas, Benjamin, Richmond Sunset Sew. 
Treatment Pit., 4545 Lincoln Way, San 
Francisco, Calif.

Bennett, S. G., e/o City Hall, Santa Paula, 
Calif.

Berlin, A. Martin, Engr., American Crystal 
Sugar Co., Clarksburg, Calif.

Bishop, Frank M., Supt., Sewage Disp., 534 
Dayman St., Long Beach, Calif.

Bishop, H. N., City Engr., P. O. Box 333, 
Sunnyvale, Calif.

Bowen, M. R., 205 N. Greenleaf St., Whittier, 
Calif.

Bowlus, Fred D., 110 S. Broadway, 4th FI., 
Los Angeles, Calif.

Boyle, J. R. Lester, City Engr., 505 Forest 
Ave., Laguna Beach, Calif.

Brown, Kenneth W., P. O. Box 1150, San 
Jose, Calif.

Brown, Reuben F., Asst. Supt. of Server 
Maintenance, City of Los Angeles, 1220 
Colorado Blvd., Los Angeles, Calif.

Burnson, Blair I., Asst. San. Engr., East Bay 
Municipality Dist., 512 16th St., Oakland, 
Calif.

Byxbee, I.  F., Con. Engr., City of Palo Alto, 
347 Alma St., Palo Alto, Calif.

Cary, Edmund S., P. O. Box 111, Stockton, 
Calif.

Casey, John J., City Hall, City Engr., San 
Francisco, Calif.

Castello, W. O., Supt. of Sewer Dept., City 
Hall, Sacramento, Calif.

Castro, A. J., Jr., 724 Benton St., Santa Clara, 
Calif.

Ceriat, Eugene, Construction Engr., 1220 S. 
Lake St., Los Angeles, Calif.

Chanlett, Emil T., 816 Oregon Bldg., Port
land, Ore.

Chapman, Clarke, Controller, City of Covina, 
City Hall, Covina, Calif.

Cliutter, W. H., Secy-Mgr., Jourdan Concrete 
& Pipe Co., P. O. Box 152, Fresno, Calif.

Clark, John A., Lt.., 2644 Dwight Way, Berke
ley, Calif.

Clark, J. C., Chief Opr., Huntington Beach 
Pit., 518 11th St., Huntington Beach, Calif.

Cobleigh, Wm., Dist. Foreman, Sewer Mainte
nance, 724 W. 49th Place, Los Angeles, 
Calif.

Collins, A. Preston, Civil Engr., Sanitation 
Div., Los Angeles Co. Engrs. Office, 700 
Union League Bldg., Los Angeles, Calif.

Compton, C. R., 110 S. Broadway, 4th FL, 
Los Angeles, Calif.

Cook, Lawrence H., Box 696, Menlo Park, 
Calif.

Cook, Max E., 100 Bush St., San Francisco, 
Calif.

Cooley, E. C., 625 Market St., Rm. 1414, San 
Francisco, Calif.

Corrac, Joseph, Supt. of Pumping Plants, 854 
31st Ave., San Francisco, Calif.

Cortelyou, H. P., Engr.-Director, Bur. of 
Maintenance & San., City of Los Angeles, 
Room 700, City Hall, Los Angeles, Calif.

Crane, H. R., Salesman, 9059 Venice Blvd., 
Los Angeles, Calif.

Creears, T. H., 1824 S. Hope St., Los Angeles, 
Calif.

Currie, Frank S., Con. Engr., 219 Andreson 
Blvd., San Bernardino, Calif.

Davey, I I .  W., Plant Mechanic, Bakersfield 
Treatment Pit., 1021 Q. St., Bakersfield, 
Calif.

Davids, E. M., Vice-Pres., Gladding, McBean 
Co., 2901 Los Feliz Blvd., Los Angeles, 
Calif.

Davidson, J. F., Davidson & Fulmor, Civil 
Engrs., 3646 7th St., Riverside, Calif.

De Leon, Gregorio, Chief Engr., Metropolitan 
Water Distr., 176 Arroeeros, Manila, P. I.

De Martini, Frank E., Past Asst. San. Engr., 
U. S. Public Health Ser., Washington, D. C.

Deming, P. II. ,  Owner, The Deming Co., 817 
Yale St., Los Angeles, Calif.

Derby, Ray L., Dept, of Water & Power, 3669 
Terminal Annex, Los Angeles, Calif.

Dewante, Randolph H., 1st Lt., Sanitary 
Corps, Sta. Hosp., Sheppard Field, Texas.

Dommes, Sid F., Jr., 1st Lt., Sanitary Corps, 
Surgeons Office, H. N. C. A., F t. Douglas, 
Utah.

Duncan, R oland F ., Assoc. San. E ngr., U tili
ties Dept., Camp R oberts, Calif.
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Dunstan, Gilbert H., Asst. Prof. San. Engr., 
Univ. of Alabama, Box 1996, University, 
Ala.

Early, Fred J., Jr., Early Engr. Corp., Inc., 
369 Pine St., San Francisco, Calif.

Eastman, T. F., 701 City Hall, Engr. Dept., 
Oakland, Calif.

Egan, J. H., c/o Crane Co., 321 E. Third St., 
Los Angeles, Calif.

Ellinger, Morris, Engr., Box 338, Lake Arrow
head, Calif.

Faecinia, Frank, Opr. South Pit., Stockton, 
427 S. Harrison St., Stockton, Calif.

Farrar, J. H., Chief Opr., City Hall, Ontario, 
Calif.

Fitch, T. A., 826 Yale St., Los Angeles, Calif.
Foreman, Merle S., Bacteriologist-Chemist, 

State Dept, of Health, 15 Schattuck Sq., 
Berkeley, Calif.

Foster, Herbert B., Jr., Station Hospital, 
Camp Callan, San Diego, Calif.

Foster, Wm. Floyd, Engr. Sewer & Storm 
Drain Design, 7th FI., 333 W. 2nd St., Los 
Angeles, Calif.

Fraschina, Keeno, Asst. Supt. & Technician, 
Richmond Sunset Sew. Treatment Pit., 4545 
Lincoln Way, San Francisco, Calif.

Fraters, E. W., Calif. Corrugated Culvert Co., 
7th & Parker Sts., Berkeley, Calif.

Frick, A. L., Jr., 2311 E. 8th St., Los An
geles, Calif.

Frickstad, Walter N., 803 City Hall, Oakland, 
Calif.

Froehde, F. C., City Engr. & Supt. of Sts., 
City Hall, Pomona, Calif.

Gardner, R. T., Wallace & Tiernan, 2311 E. 
8th St., Los Angeles, Calif.

Gilkey, A. E., Opr., Sew. Treatment Pit., 332 
Pleasant St., Roseville, Calif.

Gillespie, C. G., 15 Sliattuck Sq., Berkeley, 
Calif.

Gladding, Charles, Pres., Gladding Bros. Mfg. 
Co., Third & Keyes Sts., San Jose, Calif.

Goodridge, Harry, City Engr., City Hall, 
Berkeley, Calif.

Goudey, R. F., Water & Power Dept., Box 
3669 Terminal Annex, Los Angeles, Calif.

Grant, A. J., Asst. Opr., 621 Thalia St., La
guna Beach, Calif.

Gray, Harold F., Sanitary & Hydraulic Engr., 
2540 Benvenue Ave., Berkeley, Calif.

Gregory Sanitary & Municipal Reference L i
brary, John H., City Hall, Columbus, Ohio.

Gregory, Ted R., Chief Engr., Flotation Sys
tems, Inc., 1112 Wellington Ave., Pasadena, 
Calif.

Gruss, A. W., Agent, The American Brass 
Co., 235 Montgomery St., San Francisco, 
Calif.

Gwin, Thomas, Supt., Treatment Pit., Box 49, 
Represa, Calif.

Hanapel, A. H., City Engr., Corona, Calif.
Hapgood, E. P., City Hall, Anaheim, Calif.
Harmon, Judson A., 703 State Bldg., Los An

geles, Calif.
Harrison, John B., Lt., Ordnance Dept., U. S. 

Army, 505 Central Ave., Palo Alto, Calif.
Hilton, Elton M., Capt., G. E. U. S. Army, 

CSU 1928, Camp Roberts, Calif.
Hitchner, A. H., Engr., Oliver United Filters, 

Inc., 2900 Glascock St., Oakland, Calif.
Hommon, I I .  B., U. S. Pub. Health Service, 

1223 Flood Bldg., San Francisco, Calif.
Horton, F. C., Opr., Terminal Island, W. 118th 

Place, Los Angeles, Calif.
Hoskinson, Carl M., Chief Engr., Water Wks., 

112 City Hall, Sacramento, Calif.
Howell, Eugene M., Lt., 107 W. Stadium 

Drive, Stockton, Calif.
Huebner, Ludwig, Opr., Pola Alto Sew. Treat

ment Pit., Palo Alto, Calif.
Hurst, Howard M., Acting Director, Div. of 

Public Health Engr. & Sanitation, State 
Dept, of Health, 130 State Capitol, Salt 
Lake City, Utah.

Huth, Norman A., City Engr., City Hall, 
Visalia, Calif.

Hyde, Charles Gilman, Prof. in San. Engr., 
Univ. of California, Berkeley, Calif.

Ingram, Wm. T., P.A. San. Engr. (R) PHS, 
9th Regional Off. Civilian Defense, 1355 
Market St., San Francisco, Calif.

Jeffrey, H. H., City Hall, Rm. I l l ,  Sacra
mento, Calif.

Jenks, Harry N., Con. San. Engr., 345 Ma
drono Ave., Palo Alto, Calif.

Jewell, H. W., Chief Engr., Pacific Clay Prod
ucts, 306 W. Ave. 26, Los Angeles, Calif.

Johnson, Verner C., 128 N. Greenwood St., 
Montebello, Calif.

Jones, Wayland, Supt., North Disposal Pit., 
Rt. 2, Box 182, Stockton, Calif.

Jorgenson, H. W.,. Assoc. San. Engr., U. S. 
Engr. Off., 4133 Main St., Riverside, Calif.

Keirn, Kenneth A., Div. Mgr., Wallace & 
Tiernan Sales Corp., 171 2nd St., San Fran
cisco, Calif.

Kelly, Earl M., Lt. Commander, U. S. N., 
1014 S. Orange Grove Ave., Los Angeles, 
Calif.

Kempkey, A., Cons. Engr., 1218 Hobart Bldg., 
San Francisco, Calif.
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Kennedy, C. C., Atlas Bldg., 604 Mission St., 
San Francisco, Calif.

Kennedy, D. R., Supt., Pipe Lines Div., 502 
City Hall, Long Beach, Calif.

Kennedy, R. R., 604 Mission St., San Fran
cisco, Calif.

Kimball, Jack H., San. Engr., Orange County 
Health Dept., Box 355, Santa Ana, Calif.

Kinsman, Frederick, 725 Walnut St., Bur
lingame, Calif.

Kivari, A. M., Pacific Coast Mgr., The Dorr 
Co., Inc., 811 W. 7th St., 301 Signal Oil 
Bldg., Los Angeles, Calif.

Kjellberg, G., Supt. of Sewers, 4411 Roubi- 
doux, Riverside, Calif.

Knapton, Wm., Post Plumber, McClellan 
Field, Box 173, Auburn, Calif.

Knoedler, H. A., Inertol Co., 64 S. Park, San 
Francisco, Calif.

Knowlton, W. T., Con. Engr., 1632 S. Van 
Ness Ave., Los Angeles, Calif.

Koebig, A. H., Jr., Koebig & Koebig, Con. 
Engrs., 458 S. Spring St., Los Angeles, 
Calif.

Kolb, Fred W., 598 Monadnock Bldg., San 
Francisco, Calif.

Krause, Ray, Asst. Supt., P. O. Box 325, 
Chino, Calif.

Kressly, Paul E., Con. Engr., City Hall, 
Azusa, Calif.

Kyte, W. O., Comm. Engr., General Electric 
Co., 212 N. Vigues, Los Angeles, Calif.

Langelier, W. F., Prof. San. Engr., 213 Engr. 
Materials Lab., Univ. of Calif., Berkeley, 
Calif.

Lee, Charles H., Cons. Hydraulic Engr., 58 
Sutter St., San Francisco, Calif.

Leggett, John T., Sewer Engr., 2729 W. 73rd 
St., Los Angeles, Calif.

Lemcke, Ewald M., Maintenance Engr., Orange 
County Joint Outfall Sewer, City Hall, Ana
heim, Calif.

Little, T. V., Engr., Box 211, Shafter, Calif.
Livingstone, Bard, Supt. Water Dept., City 

Hall, San Bernardino, Calif.
Long, Frank V., Pres., Vapor Recovery Sys

tems Co., 2820 N. Alameda St., Compton, 
Calif.

Los Angeles Phblic Lib., Municipal Reference 
Lib., 300 City Hall, Los Angeles, Calif.

Los Angeles Public Lib., Serials Div., 530 S. 
Hope St., Los Angeles, Calif.

Lowther, Burton, Con. Engr., 710 Colorado 
Bldg., Denver, Colo.

Ludwig, Harvey F., 1222 Evelyn St., Berke
ley, Calif.

Ludwig, Russell G., 1014 S. Harbor View, 
San Pedro, Calif.

Luebbers, Ralph H., Lt., Sanitary Corps, Sta
tion Hospital, Camp San Luis Obispo, 
Calif.

Luippold, G. T., Luippold Engr., Sales Co., 
1930 W. Olympic, Los Angeles, Calif.

Macabee, Lloyd C., Con. Engr., 156 Univer
sity Ave., Palo Alto, Calif.

Maga, John A., Jr., San. Engr., Div. of Fish 
& Game, Ferry Bldg., San Francisco, Calif.

May, Harold L., Asst. Supt., Water & Sewer 
Div., Palo Alto, Calif.

McBride, J. L., City Engr., 201 City Hall, 
Santa Ana, Calif.

McDuell, John W., Sales Engr., 5330 Aldama 
St., Los Angeles, Calif.

McKeen, Wm. H., Chief Opr. Engr., Camp 
San Luis Obispo, Rt. 1, Box 330, San Luis 
Obispo, Calif.

McKinlay, Daniel, Sales Agt., Infilto Co., 611 
Howard St., San Francisco, Calif.

McMillan, Donald C., City Mgr., P. O. Box 
99, Ventura, Calif.

McMorrow, Bernard J., San. Engr. & Health 
Officer, Island of Hawaii, P. O. Box 916, 
Hilo, Hawaii.

Mechler, Louis W., Camarillo State Hospital, 
Camarillo, Ventura Co., Calif.

Medbery, H. Christopher, Purification Engr., 
Water Dept., San Francisco, Millbrae, Calif.

Meyer, Louis P. H., Inspector of Police, San 
Francisco Police Dept., Rm. 401 Hall of 
Justice, Washington & Kearny Sts., San 
Francisco, Calif.

Miick, Fred E., Engr., Link Belt Co., 361 S. 
Anderson St., Los Angeles, Calif.

Minner, Donald T., Pvt., 909tli QMC, 8th Det., 
U. S. Army, Gardner Field, Calif.

Molitor, Paul, Supt. Madison Chatham Sew
age Treatment Pit., 4 Willow St., Chatham, 
N. J.

Morris, Arval, Sales Engr., Sterling Electric 
Motors, Inc., Telegraph Rd. and Atlantic 
Blvd., Los Angeles, Calif.

Munson, Laura A., Mrs., 746 E. Gorham St., 
Madison, Wise.

Nasi, Kaarlo W., Asst. San. Engr., U. S. Pub. 
Health Ser., Plague Suppression Measures 
Lab., 14th Ave. & Lake, San Francisco, 
Calif.

Norfleet, Clark T., Pacific Clay Products, 306 
W. Avenue 26, Los Angeles, Calif.

Nugent, Lee M., Rt. Box 56, Manteca, Calif.
O ’Connell, Wm. J., Wallace & Tiernan, 137 

Castilian Way, San Mateo, Calif.
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Ogle, Harry B., Sales Mgr., Yalley Cone. Pipe 
& Products Co., P. O. Box 402, Chico, Calif.

O ’Neill, Ralph W., Civil Engr., 520 Avenue L, 
Boulder City, Nev.

Ongerth, H. J., Jr., San. Engr., Calif. State 
Bd. of Health, 1911B-Berryman, Berkeley, 
Calif.

Page, Ronald C., 50 Charles St., Ascotvale 
W-2, Victoria, Australia.

Painter, Carl E., Water Wks. Equipt. Co., 149 
W. Second South, Salt Lake City, "Utah.

Palmer, Harold K., Rm. 400, 110 S. Broad
way, Los Angeles, Calif.

Parks, G. A., Asst. Engr., City of L. A., 1924 
Lemon Ave., S. Pasadena, Calif.

Peirson, Henry C., Sales Engr., Gladding, Me- 
Bean & Co., 521 S. Parish Place, Burbank, 
Calif.

Petersen, A. H., Opr., 425 Daisy Ave., Lodi, 
Calif.

Phelps, B. D., Asst. City Engr., Rm. 266, Civic 
Center, San Diego, Calif.

Phelps, Tracy I., Asst. Engr., San. & Storm 
Drain Div., Office of L. A. Co. Engr., 716 
Union League Bldg., 2nd & H ill Sts., Los 
Angeles, Calif.

Pickett, Arthur G., 700 Union League Bldg., 
2nd & H ill Sts., Los Angeles, Calif.

Pierce, C. L., 1628 Wayne St., S. Pasadena, 
Calif.

Pomeroy, Richard, Montgomery & Pomeroy, 
117 E. Colorado St., Pasadena, Calif.

Popp, W. L., City Engr., City Hall, San Jose, 
Calif.

Porter, H., Asst. City Engr., Civic Center, San 
Mateo, Calif.

Post, Fred W., Sew. Pit. Mgr., Rt. 3, Box 433, 
Lodi, Calif.

Potter, Robt. A., Sr. Engr., Gardner Field 
Sew. Disp. Pit., Box 344, Fellows, Calif.

Pratt, Jack W., 1475 Santa Inez Way, Sacra
mento, Calif.

Ramseier, Roy E., San. Engr., S. Pacific Div., 
U. S. Engr. Dept., San Francisco, 2813 
Parker St., Berkeley, Calif.

Rantsma, W. F., City Hall, Fresno, Calif.
Rawn, A. M., Los Angeles Co. Sanitation 

Dists., 110 S. Broadway, 4tli FI., Los An
geles, Calif.

Reeves, C. F., Dist. Mgr., DeLaval Steam 
Turbine Co., 410 Rialto Bldg., San Fran
cisco, Calif.

Reidell, Alfred G., Field Engr., Dorr Co., Inc., 
811 W. 7tli St., Los Angeles, Calif.

Reinke, Edward A., State Dept, of Pub. 
Health, 15 Shattuck Sq., Berkeley, Calif.

Reynolds, Leon B., Rm. 275 Engr. Bldg., 
Stanford University, Calif.

Ribal, Raymond Robt., 3889 Lyman Rd., Oak
land, Calif.

Riffe, Norman T., San. Engr., City of Rich
mond, 105 Parkside Dr., Berkeley, Calif.

Roberts, W. C., 604 Atlas Bldg., Director, 
Pacific Engr. Lab., San Francisco, Calif.

Rowntree, Bernard, Asst. Secy., Sewage Treat
ment Wks., Carmel San. Dist., P. O. Box 
83, Carmel, Calif.

Rudolf, R. L ., Sew. & Water Treatment Pit. 
Opr., Sonoma State Home, P. O. Box 211, 
Eldridge, Calif.

Sanchis, Joseph M., Div. of San. Engr., Dept, 
of Water & Power, 207 S. Broadway, Los 
Angeles, Calif.

Sauer, Victor W., 701 City Hall, Oakland, 
Calif.

Sehnieder, P., Pacific Fdy. Co., 3100 19th St., 
San Francisco, Calif.

Schuck, H. W., Supt., Water & Sewer Pit., 
City Hall, Burlingame, Calif.

Segel, A., Civil Engr., 817 Mattei Bldg., 
Fresno, Calif.

Senseman, Wm. B., Pacific Coast Mgr., Com
bustion Engr. Co., 406 S. Main St., Los An
geles, Calif.

Shaw, Paul R., c/o Fish & Game Comm., Ferry 
Bldg., San Francisco, Calif.

Shearer, A. B., San. Dist. No. 1 Marin, 11 
Library Place, San Anselmo, Calif.

Shelton, M. J., 1935 Goldfield St., San Diego, 
Calif.

Shook, I I .  E., Dow Chem. Co., 10th FI., 310 
Sansome St., San Francisco, Calif.

Siegel, John A., Asst. City Engr., Newport 
Beach, 718 Jasmine Ave., Corona Del Mar, 
Calif.

Silberbauer, Walter R., Inspector, Campbell 
San. Dist., Box 614, Campbell, Calif.

Skinner, John F., 1610 Idlewood Rd., Glen
dale, Calif.

Skinner, W. V., Supt. Water & Sewer Dept., 
Box 22, City Hall, Escondido, Calif.

Smith, Alva J., Con. Engr., 810 Boylston St., 
Pasadena, Calif.

Smith, Chester A., Burns & McDonnell, Con. 
Engrs., 107 W. Linwood Ave., Kansas City, 
Mo.

Smith, Frank E., Opr. Santa Ana, 1100 E. 
Broadway, Anaheim, Calif.

Smith, I I .  G., Eng. of Sewer Design, City of 
Los Angeles, 745 City Hall, Los Angeles, 
Calif.
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Smith, J. F., Sales Mgr., Great Western Div., 
Dow Chem. Co., 10th FI., No. 310 Sansome 
St., San Francisco, Calif.

Soroker, Sam, Dist. Foreman Sewer, 4900 
Meridian St., Los Angeles, Calif.

Sotter, R. R., Chief Opr. Engr., 4545 Lincoln 
Way, Richmond Sunset Sewage Treatment 
Pit., San Francisco, Calif.

Souther, Fred L., 4580 Edgeware Rd., San 
Diego, Calif.

Sperbeck, Geo. E., City Engr., City of Ala
meda, City Hall, Alameda, Calif.

Stevenson, Ralph A., 641 Gibbons St., Los 
Angeles, Calif.

Stewart, Morgan E., Contra Costa Co., Health 
Dept., 1534 Willow St., Martinez, Calif.

Stites, H. I., City Engr., 272 N. Olive Ave., 
Burbank, Calif.

Stowell, E. Ralph, Rt. 1, Box 224, Hughson, 
Calif.

Strangard, Edw. L., Opr., Disp. Pit. e/o Pub
lic Wks., Dept. U. S. Naval A ir Station, 
Alameda, Calif.

Stuart, Archer B., City Engr., P. O. Box 21, 
Healdsburg, Calif.

Stunkard, C. R., San. Engr., Salt Lake Dis. 
Engrs. Off., U. S. Engrs., 32 Exchange 
Place, Salt Lake City, Utah.

Talbot, F. D., Con. Engr., 804 Forum Bldg., 
Sacramento, Calif.

Thews, Vernon W., Opr., Terminal Island 
Sew. Pit., City of Los Angeles, 2300 S. 
Pacific Ave., San Pedro, Calif.

Thoits, Edw. D., Junior Engr., Koebig & 
Koebig, 529 S. E l Molino Ave., Pasadena, 
Calif.

Thomas, Franklin, Prof. of Civil Engr., Calif. 
Inst, of Technology, Pasadena, Calif.

Tillotson, John, Supt. of Sewers, City Hall, 
Tracy, Calif.

Towers, Charles, Warden, Pollution Detail 
State Div. of Fish & Game, 1308 W. 55 St., 
Los Angeles, Calif.

Trotter, Roy M., Asst. San. Engr., 1551 
Sonoma Ave., Berkeley, Calif.

Ullrich, C. J., Con. Engr., 422 Ness Bldg., 
Salt Lake City, Utah.

Univ. of Calif., Div. of Serials & Exchanges, 
Berkeley, Calif.

Univ. of Southern Calif. Lib., Univ. Park, 
Los Angeles, Calif.

Updegraff, W. R., Western City Magazine, 
458 S. Spring St., Los Angeles, Calif.

Vaughan,. E. A., P. O. Box 57, Lompoc, Calif.
Vensans, H . C., Director, City & County of 

San Francisco, Dept, of Pub. Wks., Rm. 
260, City Hall, San Francisco, Calif.

Waggoner, E. R., 306 W. Ave., 26, Los An
geles, Calif.

Walker, Walter J., Opr., Sew. Treatment Pit., 
409 Railroad Ave., Deeoto, Calif.

Walters, Grover L., 123 W. Wilshire Ave., 
Fullerton, Calif.

Webb, Rollin D., Opr., Sew. Disp., Camp 
Elliott, San Diego, Calif.

Welch, J. C., City Marshall, City Hall, Ojai, 
Calif.

White, Geo. C., Dist. Engr., Wallace & Tier- 
nan, 171 Second St., San Francisco, Calif.

White, R. E., Con. Engr., 2617 20th St., 
Bakersfield, Calif.

White, W. W., State San. Engr., 25 Fordonia 
Bldg., Reno, Nev.

Wilkins, Geo. F., Technical Service Engr., 
Gen. Chem. Co., P. O. Box 98, El Segundo, 
Calif.

Wintersgill, A. T., 306 W. Ave. 26, Los An
geles, Calif.

Woodward, R. D., Chief Opr. & Mechanic, 
463 Myrtle St., Laguna Beach, Calif.

Wyatt, Bradley W., Supt., c/o N. Clark & 
Sons, 401 Pacific Ave., Alameda, Calif.

Yoder, M. Carleton, Grad. San. Engr. Student, 
610 S. E l Dorado St., San Mateo, Calif.

Zuckweiler, G. C., Chief Div. of Sanitation, 
County Health Dept., Civic Center Bldg., 
San Diego, Calif.

C entral S tates Sew age  W o rk s  A ssociation

Mr. John C. Maekin, Secretary-Treasurer, c/o Nine Springs Sewage Treatment Plant,
Rt. 4, Madison, Wisconsin

Abplanalp, C. C., Wallace & Tiernan Co., 809 
W. Washington Blvd.-, Chicago, 111.

Adams, Chas. L., Major, U. S. Army, 3 Ellie 
Wood Ave., University of Virginia, Char- 
lotteville, Va.

Algonquin, Village of, McHenry County, A l
gonquin, HI.

Anderson, Geo. II., Annex Bldg., Herrin, 111. 
Anderson, Herbert A., 2637 N. Cramer, Mil

waukee, Wise.
Anderson, Norval E., Engr. of Treat. Pit. 

Design, San. Dist. of Chicago, 910 S. Michi
gan Ave., Chicago, 111.
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Anti, John C., 1141 8th Ave., So., So. St. 
Paul, Minn.

Arbogast, Joseph, 117 N. Ellsworth St., 
Naperville, 111.

Arford, Wm., 2310 Roosevelt Ave., New 
Castle, Ind.

Ashdown, W. L., Supt. Sew. Treatment Pit., 
Bloom Twp. San. Dist., Chicago Heights, 
111.

Babbitt, H. E., San. Engr., 204 Engr. Hall, 
Univ. of Illinois, Urbana, 111.

Backmeyer, David, 1520 W. 4th St., Marion, 
Ind.

Baetz, C. C., Box 51, Appleton, Wise.
Baillie, E. P., 1st Lt., Camp Callan, Calif.
Baker, C. M., 1 W. Main St., Madison, Wise.
Barnett, G. R., 519 Comm. Bank Bldg., Peoria, 

111.

Barringer, Paul, Goreville, 111.
Bass, Frederic, Civil Engr., 515 6th St., S.E., 

Minneapolis, Minn.
Baylis, John R., 1643 E. 86th St., Chicago, 111.
Beatty, E. J., Neenah-Menasha Sewerage 

Comm., Menasha, Wise.
Beaudoin, Robt. E., 3424 Arden Ave., Holly

wood, 111.
Beck, A. .1., 215 Southcote Rd., Riverside, 111.
Bejelajac, Vaso, 1st Lt. (Sn. C.), Brookley 

Field, Mobile, Ala.
Bender, Dwight O., 932 N. Hawthorne Lane, 

Indianapolis, Ind.
Berry, George A., Rt. 2, Box 440, Indianapolis, 

Ind.
Bers, G. D., Chicago Pump Co., 2336 Wolfram 

St., Chicago, 111.
Besozzi, Leo, 314 Hammond Bldg., Hammond, 

Ind.
Bessert, J. Ervin, 138 Conde St., West Chi

cago, 111.
Birdsall, L. I., Gen. Chem. Co., 105 W. Madi

son St., Chicago, 111.
Birkeness, O. T., Section 7, 809 W. Washing

ton Blvd., Chicago, 111.
Black, Hayse, The Engineering Bd., Water 

Supply Section, Ft. Belvoir, Va.
Black & Veatch, 4706 Broadway Bldg., Kan

sas City, Mo.
Bloodgood, Donald E., R. F. D. 3, Box 976 H, 

Indianapolis, Ind.
Boeke, Harley C., Capt., U. S. Army, M.D.R.P.- 

M.R.T.C., Camp Barkeley, Texas.
Bogema, Marvin, Rt. No. 2, Forrest Home 

Dr., Ithaca, N. T.
Bogost, Meyer S., 932 N. Hawthorne Lane, 

Rantoul, 111.
Boley, Arthur L., Asst. City Engr., City Hall, 

Sheboygan, Wise.

Borcliardt, Jack A., Hydraulic & San. Lab., 
Univ. of Wise., Madison, Wise.

Bosch, Herbert M., Major, Morris Apt. Hotel, 
18th & Dodge, Omaha, Nebr.

Botkin, Gilbert E., Jr., 1026 W. 11th St., An
derson, Ind.

Bradney, Leland, Engineer’s Office, Sioux 
Falls, S. Dak.

Bragg, Robt. E., 5859 N. New Jersey St., 
Indianapolis, Ind.

Bragstad, R. E., City Hall, Sioux Falls, S. 
Dak.

Brock, H. P., P. O. Box 296, Peru, 111.
Brody, James, 417 Melrose Ave., Glen Ellyn, 

111.

Brower, James, 3021 N. 36th St., Milwaukee, 
Wise.

Brown, Geo. L., City Hall, Austin, Minn.
Bruden, C. O., 21 E. Gorham St., Madison, 

Wise.
Brunner, Paul L., 1229 Swinney Ave., Ft. 

Wayne, Ind.
Bryant, Ward T., 514 N. Almond St., Car- 

bondale, 111.
Burgeson, J. II., Assoc. Engr., Utilities Of

fice, Camp Claiborne, Alexandria, La.
Burrin, Thomas J., 115 E. York St., Rock

ville, Ind.
Bushee, Ralph J., 6 No. Michigan Ave., Chi

cago, 111.
Caldwell, David II., 1907 Gouldin Rd., Oak

land, Calif.
Caldwell, I I .  L., 803 W. College Ave., Jack

sonville, 111.
Callen, Loy A., 1148 N. Mayfield Ave., Chi

cago, 111.
Calvert, C. K., Box 855, Indianapolis, Ind.
Campbell, Harry M., 2801 Hereford St., St. 

Louis, Mo.
Cardwell, Edw. C., 1121 Rutledge St., Madi

son, Wise.
Carey, Wm. N., Col. C.E., Chief Engr., Fed

eral Works Agency, Rm. 6002, N. Interior 
Bldg., Washington, D. C.

Carpenter, Carl B., San. Dist. of Hammond, 
5135 Columbia Ave., Hammond, Ind.

Caster, Arthur, 321 E. 51st St., Indianapolis, 
Ind.

Cheadle, Wilford G., 4224 42nd Ave., S., 
Minneapolis, Minn.

Clarke, Samuel M., Cons. Engr., 6 N. Michi
gan Ave., Chicago, 111.

Clore, L. B., City Hall, Crawfordsville, Ind.
Cole, Chas. W., 220 W. LaSalle Ave., South 

Bend, Ind.
Combs, H. F., 2425 S. Trumbull Ave.. Haw

thorne Sta., Chicago, 111.
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Consoer, Arthur W., Consoer, Townsend & 
Quinlan, 205 W. Waeker Dr., Chicago, 111.

Cornilsen, C. K., Works Opr., Bloom Twp. 
San. Dist., P. O. Bos 1, Chicago Heights, 
111.

Corrington, Kingsley, Chemist, 310 W. Mul
berry St., Normal, 111.

Cottingham, W. P., City Hall, Gary, Ind.
Cotton, Harry E., Armco Culvert Mfgs. Assn., 

Middletown, Ohio.
Coventry, F. L., 1117 S. 14tli, Mattoon, 111.
Craig, Clifford, 310 Humiston St., Pontiac, 111.
Crask, Rex, Bd. of Pub. Wks., Greeneastle, 

Ind.
Cropsey, W. H., City Engr., S. St. Paul, Minn.
Cushman, S. P., 1256 Eleanor Ave., St. Paul, 

Minn.
Czechovitz, Emil, 617 Second Ave., S., S. St. 

Paul, Minn.
Davidson, Philip, Raymond Pulverizer Div., 

Combustion Engr., Co., 1319 N. Branch St., 
Chicago, 111.

Davis, F. R., Jr., 201 N. Wells St., Chicago, 
111.

Dawson, Norman, 104 S. Taylor Ave., Oak 
Park, 111.

Day, L. A., 4456 Floriss Place, St. Louis, Mo.
DeBerard, W. W., 402 City Hall, Chicago, 111.
DeBrun, John W., Jr., Resident Engr., Taylor - 

ville, 111.
Decker, Walter G., Supt. of Pub. Wks., 

Lawrenceburg, Ind.
Deckert, Christ, 602 S. 6th St., Delavan, Wise.
DeLeuw, C. E., 20 N. Waeker Dr., Chicago, 

111.
DePoy, A. G., 117 6th Ave., S., S. St. Paul, 

Minn.
Depp, David, Pub. Health Sanitarian, City 

Hall, Madison, Ind.
Deucliler, Walter E., 63 S. LaSalle St., 

Aurora, 111.
Dick, Robt., 267 Columbia Ave., Elmhurst, 111.
Dietrich, Paul, 649 Crystal Lake Ave., Crystal 

Lake, 111.
Dietz, Jess C., 1046 Cherry Ave., Tucson, Ariz.
Dietz, John, Plant Opr., Mundelein, 111.
Domke, L. C., Waukegan Water Wks. No. 2, 

Waukegan, 111.
Domogalla, Bernhard, Dr., City Bd. of Health, 

110 N. Hamilton St., Madison, Wise.
Donohue, Jerry, P. O. Box 489, Sheboygan, 

Wise.
Downer, Wm. J., Dept, of Pub. Health, 

Springfield, 111.
Doyle, Wm. H., P. O. Box 270, Wisconsin 

Rapids, Wise.
Drake, James A., 1102 N. 5th, Austin, Minn.

Dreier, D. E., Div. of San. Engr., State Dept, 
of Pub. Health, Springfield, 111.

Dundas, Wm. A., Chicago San. Distr., 910 S. 
Michigan Ave., Chicago, 111.

Dunmire, E. H., Principal Materials Engr., 
Ninth Naval Distr., 175 W. Jackson Ave., 
Chicago, 111.

Duvall, Arndt J., 1391 Fairmount Ave., St. 
Paul, Minn.

Elgin, San. Distr. of, Box 92, Elgin, 111.
Ellis, Albert, Indiana State Farm, Green 

Castle, Ind.
Epler, J. E., Danville San. Dist., Danville, 111.
Erickson, Carl V., 521 Gunderson Ave., Oak 

Park, 111.
Evans, R. W., Versailles, Ind.
Everson, R. B., Everson Mfg. Co., 214 W. 

Huron St., Chicago, 111.
Farnsworth, Geo. L., Jr., e/o Ralph Allen, 

Delavan, 111.
Fassnacht, Geo. G., San. Engr. St. Bd. of 

Health, 1098 W. Michigan St., Indianapolis, 
Ind.

Feltz, Fred C., Supt. Sew. Treatment Pit., 
Box 261, West McHenry, HI.

Ferebee, James L., Box 2079, Milwaukee, 
Wise.

Finch, Lewis S., 276 Century Bldg., Indianapo
lis, Ind.

Finch, R. M., 416 Flour Exchange, Minneapo
lis, Minn.

Fisher, Wayne E., 2212 South A. St., Ehvood, 
Ind.

Fitzgibbons, F. C., Libertyville, 111.
Flatt, Truman L., Springfield Sanitary Dist., 

Springfield, 111.
Ford, Robt., Engr., Centerville, Ind.
Forsberg, Ole, 2719 Third Ave., E., Hibbing, 

Minn.
Fotli, Herbert I., 225 Columbus Bldg., Green 

Bay, Wise.
Frazier, R. W., City Hall-Sewerage Comm., 

Oshkosh, Wise.
Freeland, B. H., Supt. of Utilities, Bluffton, 

Ind.
Fulmer, Frank E., c/o Greeley & Hansen, 6 N. 

Michigan Ave., Chicago, 111.
Gail, A. L., 1015 St. Johns Ave., Highland 

Park, 111.
Gelston, W. R., 415 Hampshire St., Quincy, 

111.
Gerard, F. A., Asst. Civil Engr., Chicago San. 

Dist., 242 Columbia Ave., Park Ridge, 111.
Giesey, J. K., Civil & San. Engr., 2121 Glen- 

wood Ave., Toledo, Ohio.
Gifford, J. B., Chemist, Sew. Disp. Pit., 1125 

Maple St., Michigan City, Ind.
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Gilercst, R. V., Carlyle, 111.
Golly, M. R., 1st Lt., Gunnery Dept., Field 

Artillery School Staff (F.A.S. Staff), Ft. 
Sill, Okla.

Goodman, Arnold II. ,  363 Downing Rd., River
side, 111.

Gordon, Arthur, 7743 N. Hermitage Ave., 
Rogers Park Sta., Chicago, 111.

Grabbe Construction Co., H. A., 500 Belle St., 
Alton, 111.

Grantham, G. R., Dept, of Civil Engr., Univ. 
of Connecticut, Storrs, Conn.

Greek, Edw. B., Opr., 26 E. Fourth St., Hins
dale, 111.

Greeley, Samuel A., 6 N. Michigan Ave., Chi
cago, 111.

Greendale, Village of, Greendale, Wise.
Gross, Carl D., Engr., State Dept, of Health, 

Springfield, 111.
Grosshans, Edw. W., 826 2nd St., Baraboo, 

Wise.
Hager, Fred, Opr., 123 North Ave., Barring

ton, 111.
Hagestad, Herman T., Con. Engr., 513 E. Elm 

St., River Falls, Wise.
Ilalff, Albert H., 4345 Normandy, Dallas, 

Texas.
Hall, Howell C., 216 E. Blvd., Marion, 111.
Hall, S. P., 335 McKinley Ave., Eau Claire, 

Wise.
Hammond Bd. of San. Comm., Anne Charles, 

Secy., Hammond, Ind.
Hansen, Paul, 6 N. Michigan Ave., Chicago, 

111.
Hardman, Thomas T., 211 S. Center St., Terre 

Haute, Ind.
Harmeson, D. K., San. Engr., Div. of San. 

Engr., Dept, of Pub. Health, Springfield, 
111.

Harmon, Jacob A., Con. Engr., 1106 Jefferson 
Bldg., Peoria, 111.

Harper, Charles E., City Light & Water Pit., 
N. 5th St., Goshen, Ind.

Harris, Geo. C., Sew. Treatment Wks., Arling
ton Hts., 111.

Harris, T. R., Pres., Engr., Service Corp., 
Decatur Club Bldg., Rm. 106, Decatur, 111.

Harrison, Martin C., Rt. 3, Waltonville, 111.
Hartman, B. J., Engr., 608 N. 8tli St., She

boygan, Wise.
Hartman, Byron K., 300 W. Pershing Rd., 

Chicago, 111.
Hartung, N. E., 627 Seminary St., Richland 

Center, Wise.
Hasfurther, Wm. A., War Dept., Pine Bluff 

Arsenal, Pine Bluff, Ark.

Hatfield, W. D., Decatur San. Dist., Decatur, 
111.

Hauer, Gerald, 542 S. Third St., Middleport, 
Ohio.

Hay, Julian A., 525 Virginia St., Gary, Ind.
Hay, T. T., 21 St. & Grand Ave., Racine, Wise.
Heider, Robt. W., 1098 W. Michigan Ave., 

Indianapolis, Ind.
Heiple, Loren R., 1st Lt., Sanitary Corps, Off. 

of the Post Engr., O ’Reilly Gen. Hosp., 
Springfield, Mo.

Heisig, Henry M., Sewerage Comm., Box 2079, 
Milwaukee, Wise.

Henn, Donald E., 514 S. 4th St., DeKalb, 111.
Herrick, T. L., 717 N. Washington St., Park 

Ridge, 111.
Herzig, S. B., Renville, Minn.
Hicks, Geo. W., 1st Lt., Sanitary Corps, Sta. 

Hosp., Ft. Sheridan, 111.
Hill, K. V., Greeley & Hansen, 6 N. Michigan 

Ave., Chicago, 111.
Holderby, J. M., 412 8th St., Neenah, Wise.
Holderman, John S., 491 N. Union, Kankakee, 

111.
Holt, Clayton M., 2400 Oliver Bldg., Pitts

burgh, Pa.
Holway, O. C., 209 E. Seventh St., Superior, 

Wise.
Ilonens, R. W., 503 5th Ave., Sterling, 111.
Hoot, Ralph A., Sew. Treatment Wks., Ft. 

Wayne, Ind.
Howe, W. A., Illinois Ordnance Pit., Carbon- 

dale, 111.
Howland, W. E., Assoc. Prof., Civil Engr., 

Purdue Univ., W. Lafayette, Ind.
Howson, L. R., Alvord, Burdick & Howson, 

Suite 1401, 20 N. Wacker Dr., Chicago, 111.
Hromada, Frank M., U. S. Southwestern Re

formatory, El Reno, Okla.
Hudson, LaVerne D., State Health Dept., Div. 

of San. Engr., Springfield, 111.
Hunt, L. W., Supt., Box 403, Galesburg, 111.
Hupp, John E., Jr., 720 Weller Ave., La 

Porte, Ind.
Hurd, Clias. II., 333 N. Pennsylvania St., In 

dianapolis, Ind.
Hurd, Edwin C., San. Engr., 5821 Washing

ton Blvd., Indianapolis, Ind.
Hurwitz, Emanuel, 5013 N. Francisco Ave., 

Chicago, 111.
Hussong, Ernest W., 520 Christy St., Marion, 

Ind.
Hutchins, W ill A., Freeport, 111.
III. Dept, of Pub. Health, Div. of San. Engr., 

Sixth FI., North Wing, State House, Spring
field, 111.
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Indiana State Bd. of Health, Bur. of San. 
Engr., A tt: B. A. Poole, Chief Engr., 1098 
W. Michigan Ave., Indianapolis, Ind.

Infilco, 325 W. 25th Place, Chicago, 111.
Jackson, James A., 48 W. 33rd St., Indian

apolis, Ind.
Jeup, Bernard H., 1098 W. Michigan St., In 

dianapolis, Ind.
Johnson, Arthur N., 944 24 St., Moline, 111.
Johnson, Floyd E., 471 Barrett St., Elgin, 111.
Johnson, R. J., Dept, of Health, 203 City 

Hall, Peoria, 111.
Jonas, Milton R., 5496 Cornell Ave., Chieago, 

111.
Kafka, John, Sew. Treatment Pit., Clinton- 

ville, Wise.
Kearney, John J., 3136 Maple Ave., Berwyn, 

111.

King, Henry R., 1214 Central St., Evanston, 
111.

King, Richard, Lt., San. Corps, Station Hos
pital, Ft. Belvoir, Ya.

Kingsbury, Harold N., Dist. Health Off., 
Vaughn Library Bldg., Ashland, Wise.

Kingston, Paul, Pub. Health Engr., Minn. 
Dept, of Health, City Hall, Rochester, 
Minn.

Kirchoffer, W. G., Vroman Block, Madison, 
Wise.

Kirn, Matt, Sewage Treatment Pit., Dahringer 
Rd., Waukegan, 111.

Klein, J. A., Supt. of Treatment Pit., She
boygan, Wise.

Kleiser, Paul J., Asst. San. Engr., 424 N. 
2nd St., Clarksville, Tenn.

Knechtges, O., 1110 Vilas Ave., Madison, 
Wise.

Koch, Phillip L., 3423 Viburnum Dr., Shore- 
wood Hills, Madison, Wise.

Korfmacher, John A., Box 431, Stonington, 
111.

Kramer, Harry P., 512 N. Prairie, Joliet, 111.
Kraus, L. S., Chief Chemist, 510 Albany, 

Peoria, 111.
Kuhner, Frank G., P. O. Box 871, Muncie, 

Ind.
Kulin, Harvey J., 4039 College Ave., Indian

apolis, Ind.
Lakeside Engr., Corp., 222 W. Adams St., 

Chicago, 111.
Lamb, Miles, Supt., City Hall, Belvidere, 111.
Lang, Lloyd, 420 Main St., Kimberly, Wise.
Langdon, L. E., 4241 Ravenswood Ave., Chi

cago, 111.
Langdon, Paul E., Rm. 1700, 6 N. Michigan 

Ave., Chicago, 111.

Langwell, Louie, 305 W. Market St., Salem, 
Ind.

Larsen, Stanley J., c/o Minn.-St. Paul San. 
Dist., P. O. Box 3598, St. Paul, Minn.

Larson, C. C., Springfield Sanitary Dist., 
Springfield, 111.

Larson, Keith D., S. St. Paul Sew. Treatment 
Pit., S. St. Paul, Minn.

Larson, L. L., 1705 Kentucky Ave., Ft. 
Wayne, Ind.

Lautz, Harold L., Box 269, Rhinelander, Wise.
Lee, Oliver, 102 N. 4th St., Mt. Horeb, Wise.
Leland, Benn J., San. Engr., 737 S. Wolcott, 

Chicago, 111.
Leland, Raymond I., Lt., Station Hospital, 

Ft. Sill, Okla.
Lentfoehr, Charles E., Plant Opr., 228 Allen 

St., Mayville, Wise.
Lessig, D. H., 110% E. Center St., Warsaw, 

Ind.
Lewis, R. K., 5009 Park Ave., Indianapolis, 

Ind.
Lind, A. Carlton, Chain Belt Co., 1600 W. 

Bruce St., Milwaukee, Wise.
Linderman, Irving E., Engr., Ind. State 

Board of Health, 1098 W. Michigan St., 
Indianapolis, Ind.

Link Belt Co., 300 W. Pershing Rd., Chicago, 
111.

Loeman, A. Hamilton, 4536 Zenith S., Min
neapolis, Minn.

Long, H. Maynard, Hillsboro, HI.
Lovett, Frank W., 300 W. Pershing Rd., Chi

cago, 111.
Lubratovich, M. D., 840 Grandview Ave., Du

luth, Minn.
Lueck, Bernard F., 540 E.S. River St., Apple

ton, Wise.
Lustig, Joseph, City Engr. Janesville, Wise.
Lux, Kathleen F., 1915 E. Riverside Dr., In 

dianapolis, Ind.
McAnlis, Chauneey R., City Engr., Dept, of 

Pub. Wks., Ft. Wayne, Ind.
McCall, R. G., State Health Dept., Charleston, 

West Va.
McClenahan, W. J., 910 S. Michigan Ave., 

Chicago, HI.
McClure, Ernest, Galva, 111.
MeGurk, Sam R., Jr., San. Engr., Indiana 

State Bd. of Health, 1098 W. Michigan, 
Indianapolis, Ind.

Mcllvaine, Wm. D., Jr., Electrical Engr., 
Minn.-St. Paul San. Distr., Box 3598, St. 
Paul, Minn.

M cIntyre, Jo h n  C., San. E ngr., Sew. T rea t
m ent P it., Cedar R apids, Iowa.
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McKee, Frank J., 1110 Harrison St., Madison, 
Wise.

Mabbs, John W., Mabbs Hyd. Packing Co., 
431 S. Dearborn St., Chicago, 111.

MacDonald, J. C., Opr., Sew. Pit., Brazil, Ind.
Maekin, John C., Nine Springs Sew. Treat

ment Wks., Rt. 4, Madison, Wise.
Madison, James W., Plainfield, 111.
Mallory, E. B., 85 Zabriskie St., Hackensack, 

N. J.
Manteufel, Lawrence A., 1045 St. Austin Ave., 

Wausau, Wise.
Martens, L. P., 715 Central Ave., Wilmette, 

111.
Martin, Geo. C., 314 N. Oneida St., Green 

Bay, Wise.
Martin, Sylvan C., 1st Lt., San. Corps, c/o 

Station Hospital, Camp Roberts, Calif.
Mason, Clarence A., City Hall, Hammond, 

Ind.
Mathews, L. R., Three Rivers Filtration Pit., 

Ft. Wayne, Ind.
Mathews, W. W., P. O. Box 388, Gary, Ind.
Mattheis, Clarence, 209 Spring St., Anna, 111.
Merz, I I.  Spencer, 3227 W. Gate Parkway, 

Rockford, 111.
Mick, K. L., Chief Chemist, Minn.-St. Paul 

San. Dist., P. 0. Box 3598, St. Paul, Minn.
Mickle, Chas. T., 804 N. 7th Ave., LaGrange, 

1 1 1 .
Milinowski, Arthur S., 1411 Pioneer Bldg., 

St. Paul, Minn.
Miller, L. A., 712 E. Main St., Streator, 111.
Miller, Lester, 1098 W. Michigan St., In 

dianapolis, Ind.
Milling, Martin A., 3931 Lomond Ave., In- 

dianopolis, Ind.
Minneapolis-St. Paul San. Dist., Box 3598, St. 

Paul, Minn.
Mohlman, F. W., Dr., 910 S. Michigan Ave., 

Chicago, 111.
Moore, Herbert, 904 S. Layton Blvd., M il

waukee, Wise.
Moore, R. B., 1456 N. Delaware St., In 

dianapolis, Ind.
Morgan, Philip F., 356 N. York St., Elm

hurst, 111.
Morkert, Kenneth, 54 S. Williams St., Frank

fort, Ind.
Muegge, O. J., Em. 462, State Off. Bldg., 

Madison, Wise.
Myers, Harry L., 8152 Merrill Ave., S. Chi

cago Sta., Chicago, 111.
Nauer, Louis A., Jr., 357 18th Ave., South, 

S. St. Paul, Minn.
Neiman, W. T., Cons. Engr., 10 W. Douglas 

St., Freeport, 111.

Nelle, Richard S., Capt., 2255 McArthur Blvd., 
Springfield, 111.

Nicholas, Forrest A., 7236 McCook Ave., Ham
mond, Ind.

Nichols, M. Starr, Chemist, Wise. State Lab. 
of Hygiene, Madison, Wise.

Nickel, Jack B., Gen. Delivery, Glendale, 
Ohio

Niemi, Arthur G., 220 W. Howard St., Hib- 
bing, Minn.

Niles, Thomas M., San. Engr., 6 N. Michigan 
Ave., Chicago, 111.

Nordell, Carl H., Coloma, Mich.
Norris, Harold E., 286 E. 3rd St., Peru, Ind.
Obma, Chester A., U. S. Corps of Engr., Re

pairs & Utilities Branch, Farm Credit Bldg., 
Omaha, Nebr.

Okun, Daniel A., 42 Livingston St., Brooklyn, 
N. Y.

Olson, Frank W., 16 S. Mallory Ave., Batavia, 
111.

O'Mara, Richard, Mechanical Engr., c/o 
Western Precipitation Corp., 1016 W. 9th 
St., Los Angeles, Calif.

Pacific Flush Tank Co., 4241 Ravenswood 
Ave., Chicago, 111.

Palmer, John R., 1321 Monroe St., Evanston, 
111.

Pearse, Langdon, Chicago San. Dist., 910 S. 
Michigan Ave., Chicago, 111. (Honorary)

Peirce, W. A., Racine Water Dept., City Hall, 
Racine, Wise.

Peterson, Ivan C., 130 N. Wells St., Chicago, 
111.

Peterson, Mvhren C., Dist. Pub. Health Engr., 
Box 308, Bemidji, Minn.

Peterson, R. W., 126th St. & Cottage Grove 
Ave., Chicago, 111.

Pfeiler, L. F., 14430 S. Michigan, Riverdale 
Sta., Chicago, 111.

Pierce, Geo. O., Asst. Prof. of Pub. Health 
Engr., Univ. of Minn., Rm. 112, Millard 
Hall, Minneapolis, Minn.

Plummer, Raymond Benton, 620 N. Galena, 
Dixon, 111.

Poole, B. A., Engr., 4735 Sunset Blvd., In 
dianapolis, Ind.

Quinn, Joseph L., Jr., 1098 W. Michigan St., 
Indianapolis, Ind.

Raeek, L., Jr., Sauk City, Wise.
Rankin, R. S., Engr., The Dorr Co., Inc., 

570 Lexington Ave., New York, N. Y.
Reed, Paul W., 724 Walnut St., Ft. Wayne, 

Ind.
Rees, N. B., P. O. Box 242, Bloomington, 111.
Rein, L. E., Pacific Flush Tank Co., 4241 E. 

Ravenswood Ave., Chicago, 111.
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Reybold, D. C., Engr., The Dorr Co., 221 N. 
LaSalle St., Chicago, 111.

Richards, P. W., c/o Post Utilities Office, 
Camp Blanding, Fla.

Richgruber, Martin, 420 E. Oak St., Sparta, 
Wise.

Richman, W. F., I l l  E. 8th St., Winona, Minn.
Richter, Paul O., I l l  W. Washington St., 

Rm. 548, Chicago, 111.
Riedesel, Henry A., Spring Creek Rd., Rock

ford, 111.
Riedesel, P. W., Dept, of Health Bldg., Univ. 

of Minn. Campus, Minneapolis, Minn.
Roab, F. H., Mgr., Water & Light Dept., 

Columbus, Wise.
Roahrig, Henry L., 823 N. Gray St., In 

dianapolis, Ind.
Robins, Maurice L., Minn.-St. Paul San. Dist., 

P. O. Box 3598, St. Paul, Minn.
Roe, Frank C., The Carborundum Co., N i

agara Falls, N. Y.
Rogers, Harvey G., Major, 2901 -44 Ave., S., 

Minneapolis, Minn.
Rogers, W. F., Supt., Downers Grove San. 

Distr., Downers Grove, 111.
Rohlich, Gerald A., Dept, of Civil Engr., 

Penn. State College, State College, Penna.
Romaine, Burr, 237 Vincent St., Fond du 

Lac, Wise.
Rosemeyer, Alfred, Box 155, Red Bud, 111.
Ross, Herman M., 1st Lt., San. Corps, 715th 

Medical Sanitary Corps, Ft. Riley, Kan.
Ross, W. E., Supt., 221 S. 21st St., Richmond, 

Ind.
Rowen, R. W., Viee-Pres., Nichols Engr. & 

Research Corp., 60 Wall Tower, New York, 
N. Y.

Ruble, E. H., Duluth Health Dept., 409 City 
Hall, Duluth, Minn.

Ruchhoft, C. C., U. S. P. H. S., E. 3rd & Kil- 
gour Sts., Cincinnati, Ohio.

Rudgal, I I .  T., Supt., 6530 Sheridan Rd.,
Kenosha, Wise.

Ryan, Joseph P., 7746 Coles Ave., Chicago, 
111.

Sager, John C., San. Engr., Minn.-St. Paul 
San. Dist., Box 3598, St. Paul, Minn.

Sakellariau, Evans N., 4033 W. End Ave.,
Chicago, 111.

Sanders, M. D., Res. Chemist, Swift Co.,
Chem. Lab., Union Stock Yards, Chicago, 
111.

Saunders, E. F., 350 Ga.rrity Rd., San An
tonio, Tex.

Savage, Wm. T., Jr., 3254 S. Michigan Ave., 
Chicago, 111.

Seheidt, Burton A., 1700 W. 91st Place, Chi
cago, 111.

Schier, Lester C., 206 W. Saveland Ave., M il
waukee, Wise.

Schlenz, H. E., Pacific Flush Tank Co., 4241 
Ravenswood Ave., Chicago, 111.

Schlueter, Wm. II. ,  903 N. Water St., Water
town, Wise.

Schneller, M. P., Sales Engr., Aurora Pump 
Co., 319 Be Vier Place, Aurora, 111.

Schriner, P. J., Chemist, 382 S. Lincoln, 
Kankakee, 111.

Schroeder, A. W., 220 N. Gifford St., Elgin, 
111.

Schroepfer, Geo. J., Box 3598, St. Paul, Minn.
Schwartz, Oswald, Street Commissioner, Ce- 

derburg, Wise.
Schwob, Carl E., Off. of Civilian Defense, 8th 

Civilian Defense Region, 1101 Majestic 
Bldg., San Antonio, Tex.

Scott, Clifton A., The American Well Works, 
Aurora, 111.

Scott, Ralph, 629 Mendota Court, Madison, 
Wise.

Scott, Roger J., 3522 Jackson Blvd., Chicago, 
111.

Shipman, R. H., State Dept, of Health, County 
Court House, Mankato, Minn.

Sidwell, Clarence G., Chemist, Box 18, Ur- 
bana, 111.

Slagle, Elmer C., Rm. 115, Court House, Du
luth, Minn.

Sleeger, Warren II., P. O. Box 3598, St. Paul, 
Minn.

Smith, J. Irwin, 1503 Vine St., Harvey, 111.
Smith, Ralph A., 1100 N. Dearborn Park

way, Chicago, 111.
Smith, R. Trumbull, 9818 N.E. Mason St., 

Portland, Ore.
Snow, Donald L., 619 Mendota Ct., Madison, 

Wise.
Somers, Verne, 219 N. Third St., Stevens 

Point, Wise.
Sorrel, W. H., 223 S. Washington, Knights- 

town, Ind.
Spaeder, Harold J., Capt., 100th CA(AA), 

Sault Ste. Marie, Mich.
Sperry, Walter, A., P. O. Box 241, Aurora, 111.
Spiegel, Milton, 985 Spruce St., Winnetka, 

111.
Spurgeon, Ralph, 124 Cavin St., Ligonier, 

Ind.
Spuslock, R., 776 Tenn St., Gary, Ind.
Stauff, Paul V., Park Hotel, Eveleth, Minn.
Steffen, A. J., San. Engr., Dist. No. 2, Elk- 

horn, Wise.
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Steffics, Arnold M., 821 Fairmount Ave., St. 
Paul, Minn.

Steindorf, R. T., Chain Belt Co., 20 N. Wacker 
Dr., Chicago, 111.

Storey, Ben M., 2240 Edgecombe Rd., St. 
Paul, Minn.

Stutz, C. N., 314 Unity Bldg., Bloomington, 
111..

Sund, Gustrom, Plant Opr., Altoona, Wise.
Surine, Oakley W., 108 E. Lemon St., Duluth, 

Minn.
Suter, Max, 405 W. Elm St., Urbana, 111.
Swope, Gladys, Sew. Treatment Wks., Dali- 

ringer Rd., Waukegan, 111.
Tapleshay, John A., 4102 Harwood Rd., South 

Euclid, Ohio.
Tapping, C. H., 7718 Cornell Ave., Chicago, 

111.
Tempest, W. F., Portland Cement Assoc., 33 

W. Grand Blvd., Chicago, HI.
Thalheimer, Marce E., Pearl St., Batesville, 

Ind.
Thayer, Paul M., 3933 N. Prospect Ave., M il

waukee, Wise.
Tholin, A. L., 6701 Oconto Ave., Chicago, 111.
Thomas, Ariel A., 2420 S. Eighth St., Spring- 

held, 111.
Todd, J. A., 214 E. 2nd St., Kewanee, 111.
Tomek, A. O., 926 17th St., S. Arlington, Ya.
Townsend, Darwin W., 2219 E. Belleview 

Place, Milwaukee, Wise.
Travis, Frank D., Inertol Co., Inc., 437 Or

leans St., Chicago, 111.
Troemper, A. Paul, San. Engr., Dept, of Pub. 

Health, Div. of San. Engr., Springfield, 111.
Trulander, Wm. M., 1316 7tli St., S., Minne

apolis, Minn.
Turpin, U. F., 2518 Ridgeway Ave., Evanston, 

111.
Van Breda, A. J., Asst. San. Engr., State 

Dept, of Pub. Health, Div. of San Engr., 
Springfield, 111.

Van Praag, Alex., Jr., 447 Standard Office 
Bldg., Decatur, 111.

Veatch, F. M., Jr., Wm. Beaumont Gen. Hos
pital, El Paso, Tex.

Wagner, E. G., Div. of Sanitation, Minn. 
Dept, of Health, Minneapolis, Minn.

Wahlstrom, Carl A., 419 N. 23rd St., La- 
Crosse, Wise.

Walbridge, Thornton, Lake Bluff, 111.
Walker, Donald, 735 Grand Ave., Aurora, 111.
Walker, Vernon L., State Dept, of Pub. 

Health, Div. San. Engr., Springfield, 111.
Walton, Graham, Instructor, Hydr. & San. 

Engr., Univ. of Wise., Madison, Wis.
Ward, C. N., 550 State St., Madison, Wise.

Ward, Oscar, 1400 S. Cedar St., Marshfield, 
Wise.

Wardwell, T. M., City Mgr., Rhinelander, 
Wise.

Warrick, L. F., Rm. 458, State Off. Bldg., 
Madison, Wise.

Watters, T. G., 824 E. Washington St., 
Hoopeston, 111.

Weeber, W. Keith, City Hall, E. Peoria, 111.
Weigle, John, 2421 Dewey St., Murphysboro, 

111.
Wells, E. Roy, Civil Engr., Court House, Ge

neva, 111.
West, A. W., 2621 Van Ilise Ave., Madison, 

Wise.
Wheeler, C. E., Jr., 11127 Homewood Ave., 

Chicago, 111.
White, Paul R., 505 Alameda Ave., Muncie, 

Ind.
Whittaker, H. A., Chief San. Engr., State 

Dept, of Health, Univ. Campus, Minne
apolis, Minn.

Wiegert, Lester O., c/o Mrs. J. E. Lenoir, 
407 Delaware Ave., McComb, Miss.

Willett, C. K., Engr., City N a t’l Bank Bldg., 
Dixon, 111.

Williams, Clyde E., 2180 Hollywood Place, 
South Bend, 111.

Williams, Leon, 2140 Central Grove Ave., 
Toledo, Ohio.

Wilson, Harry L., 3634 47th Ave., S., Minne
apolis, Minn.

Wilson, John, 702 N. 19th Ave., E., Duluth, 
Minn.

Wilson, R. D., Cons. Engr., Christie Clinic 
Bldg., Champaign, 111.

Wirth, Harvey, 1st Lt., Harding Field Sta. 
Medical Detachment, Baton Rouge, La.

Wisely, F. E., 5049 Oleatha Ave., St. Louis, 
Mo.

Wisely, W. H., Mgr., Urbana & Champaign 
San. Dist., Box 18, Urbana, 111.

Wisniewski, Tlieo., Rm. 458, State Off. Bldg., 
Madison, Wise.

Wittenborn, E. L., State Health Dept., Spring
field, 111.

Woltmann, J. J., Con. Engr., 314 Unity Bldg., 
Bloomington, 111.

Yeager, Bert T., City Hall, Engineer’s Off., 
Sioux Falls, S. Dak.

Yeomans Bros. Co., 1433 Dayton St., Chi
cago, 111.

Zehm, Ansel R., 131 6th Ave., S., S. St. Paul, 
Minn.

Zeldenrust, Albert T., Post Engr., Ft. Wm. 
Henry Harrison, Mont.

Zurbuch, N. F., Dime Bank Bldg., Fort 
Wayne, Ind.
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Dakota Water and Sewage Works Conference

(N O RTH  DAKOTA SECTION)

Mr. K. C. Lauster, Secretary-Treasurer, c/o State Dept, of Health, Bismarck, North Dak.

Bavone, A. L., San. Engr., City-County Health 
Unit, Minot, N. Dak.

Clark, L. K., 1st Lt., Sn. C., c/o Office of the 
Surgeon General, War Dept., Washington,
D. 0.

Gilbertson, W. E., 605 Volunteer Bldg., A t
lanta, Ga.

Lauster, K. C., State Dept, of Health, Bis
marck, N. Dak.

Lindsten, H. C., 301 Hamilton Bldg., Winni
peg, Manitoba, Can.

Pearson, E. J., City Bacteriologist, Minot, 
N. Dak.

Hanson, H. G., State Dept, of Health, Bis- p i F  w  1413 g gt N  Farg0 N . Dak. 
marck N. Dak. ’ ’ ’ 6 ’

Kleven, John, Sew. Wks. Supt., Grand Forks, 
N. Dak.

Tarbell, Park, City Engr., Fargo, N. Dak. 
Veigel, L. W., City Engr., Dickinson, N. Dak.

(So u t h  D a k o t a  S e c t i o n )

Buck, W. H., College of Engr., S. Dak. State 
College, Brookings, S. Dak.

Colahan, J. G., Supt. of Water Wks., Aber
deen, S. Dak.

Holst, J. S., Supt. Sew. Wks., Mitchell, S. 
Dak.

Mather, Edw. K., Dakota Engr. Co., 309 
Western Bldg., Mitchell, S. Dak.

Mathews, E. R., San. Engr., State Bd. of 
Health, Pierre, S. Dak.

Mitchell, Robt. D., e/o Malcolm Pirnie, 25 W. 
43rd St., New York, N. Y.

Morris, Lee, Water & Sewer Supt., Custer, 
S. Dak.

Mursehel, Jacob, Supt. Water & Sew., Web
ster, S. Dak.

Poston, R. F., 428 San Antonio St., Santa Fe, 
N. Mex.

Price, Chas. R., Supt. Sew. Treatment Pit., 
Box 590, Rapid City, S. Dak.

Reed, Ralph, Asst. City Engr., Watertown, 
S. Dak.

Robinson, J. C., M ilk Sanitation Engr., State 
Bd. of Health, Pierre, S. Dak.

Schroeder, W. L., Water & Sewer Commis
sioner, Miller, S. Dak.

Sorbel, J. L., Pierre, S. Dak.
Spieker, Roy G., e/o State Bd. of Health, 

Pierre, S. Dak.
Spies, Kenneth H., Asst., 2039 N.E. Everett, 

Portland, Ore.
Stapf, R. J., State Bd. of Health, Pierre, 

S. Dak.
Towne, W. Waldo, 1530 Rydalmount Rd., 

Cleveland Hts., Ohio.

Federal Sewage Research Association
Mr. R. S. Smith, Secretary-Treasurer, U. S. P. H. S., E. Third & Kilgour Sts.,

Cincinnati, Ohio

Berry, C. Radford, 1215 N. Second St., Har
risburg, Penna.

Butterfield, C. T., U. S. P. H. S., Third & 
Kilgour St., Cincinnati, Ohio

Blew, M. J., Lt. Col., Sn. C., Surgeon’s O f
fice, 4th Corps Area H.Q., Post Office Bldg., 
Atlanta, Ga.

Carlson, H. R., Rm. 1223, Flood Bldg., San 
Francisco, Calif.

Carnahan, Chas. T., Lt., U. S. N. R., Marine 
Barracks, Mumford Point, New River, N. 
Car.

Dopmeyer, A. L., U. S. Public Health Ser., 
1223 Flood Bldg., San Francisco, Calif.

Ettinger, M. B., U. S. Pub. Health Ser., East 
Third & Kilgour Sts., Cincinnati, Ohio

Fisher, Lawrence M., U. S. P. H. S., Rm. 855, 
U. S. Customs House, Chicago, 111.

Freeman, A. B., Asst. Pub. Health Engr., 
1223 Flood Bldg., San Francisco, Calif.

Fuchs, Abraham W., U. S. Public Health 
Ser., 2000 Massachusetts Ave., N.W., Wash
ington, D. C.

Fuhrman, Ralph E., Sew. Treatment Pit., 
Blue Plains, D. C.

Garthem, E. C., U. S. P. H. S., Sub-Treasury 
Bldg., Wall, Pine & Nassau Sts., New York, 
N. Y.
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Gordon, J. B., Rm. No. 309, Dist. Bldg., 
Washington, D. C.

Hommon, H. B., The Dist. Engr., U. S. Pub
lic Health Ser., 1223 Flood Bldg., San 
Francisco, Calif.

Hopkins, Omar C., U. S. P. H. S., 603 B. M.
A. Bldg., Kansas City, Mo.

Hoskins, J. K., U. S. Public, Health Ser., 2000 
Massachusetts Ave., N.W., Washington,
D. C.

Jones, S. Leary, Health & Sanitation Section, 
Tenn. Valley Authority, Wilson Dam, Ala. 

Kachmar, John F., 979 Neptune, Akron, Ohio. 
Kehr, Robt. W., U. S. Public Health Ser., 

Third & Kilgour Sts., Cincinnati, Ohio. 
Kochtitzky, O. W., House No. 154, Hiawassee 

Dam, N. Car.
Lamoureux, V. B., 617 Colorado Bldg., Den

ver, Colo.
Le Bosquet, M. L., U. S. Pub. Health Ser.,

E. Third & Kilgour Sts., Cincinnati, Ohio. 
LeVan, J. H., U. S. Public Health Ser., Engr.

Liaison Officer, 4th Corps Area, Post Office 
Bldg., Atlanta, Ga.

Linders, Edw., Gordon Hotel, 916 16th St., 
N.W., Washington, D. C.

McCallum, G. E., Off. of Civilian Defense, Du 
Pont Circle Bldg., Washington, D. C. 

McNamee, Paul D., Sew. Treatment Pit., Blue 
Plains, D. C.

MaeKenzie, Vernon G., U. S. Public Health 
Ser., 2000 Massachusetts Ave., N.W., Wash
ington, D. C.

Maier, F. J., U. S. P. H. S., Sub-Treasury 
Bldg., Wall, Pine & Nassau Sts., New York, 
N. Y.

Middleton, Francis M., Jr., Rapides Health 
Unit, Alexandria, La.

Miller, A. P., U. S. Public Health Ser., Sub- 
Treasury Bldg., Wall, Pine & Nassau Sts., 
New York, N. Y.

Moore, W. A., Chemist, U. S. Public Health 
Ser., 3rd & Kilgour Sts., Cincinnati, Ohio.

Moss, F. J., U. S. Public Health Ser., Smith- 
Young Tower, San Antonio, Texas.

Nesheim, Arnold, 924 Elm St., Salt Lake 
City, Utah.

Norris, Francis I., Jr. Chemist, U. S. Public 
Health Ser., E. Third & Kilgour Sts., Cin
cinnati, Ohio.

Old, H. N., U. S. P. H. S., 2000 Massachusetts 
Ave., N.W., Washington, D. C.

Palange, Ralph C., U. S. Public Health Ser., 
605 Volunteer Bldg., Atlanta, Ga.

Ruchhoft, C. C., Prin. Chemist, U. S. P. H. S.,
E. Third & Kilgour Sts., Cincinnati, Ohio.

Scott, Guy R., Sanitation Section, Tenn. Val
ley Authority, Wilson Dam, Ala.

Shaw, Frank R., U. S. Public Health Ser., Na
tional Inst, of Health, Bethesda, Md.

Smith, Russell S., U. S. Pub. Health Ser., E. 
Third & Kilgour Sts., Cincinnati, Ohio.

Solander,. Arvo A., Lt., Surgeon’s Off., Camp 
Robinson, Ark.

Streeter, H. W., E. Third & Kilgour Sts., Cin
cinnati, Ohio.

Tarbett, R. E., Off. of Civilian Defense, Du
Pont Circle Bldg., Washington, D. C.

Theriault, E. J., U. S. Public Health Ser., 
N a t’l Inst, of Health, Bethesda, Md.

Walker, Wm. W., Dr., U. S. Pub. Health Ser.,
P. O. Box 626, Marietta, Ohio.

Weibel, S. R., U. S. Pub. Health Ser., E. 3rd
& Kilgour Sts., Cincinnati, Ohio.

Wiley, John S., 1307 Pere Marquette Bldg., 
New Orleans, La.

Woodward, R. L., U. S. Pub. Health Ser., 605 
Volunteer Bldg., Atlanta, Ga.

Wright, Chas. T., Interstate San. Dist. No. 6, 
San Juan, P. R.

Yaffe, C. D., U. S. Public Health Ser., c/o 
Tenn. Dept, of Pub. Health, Nashville, 
Tenn.

F lo rid a  Sew age W orks A ssociation

Mr. J. R. Hoy, Secretary-Treasurer, 404 Hildebrandt Bldg., Jacksonville, Fla.

Allen, Edw. H., 2611 Forbes St., Jackson
ville, Fla.

Black, A. P., Dr., Prof. of Agricultural Chem
istry, Univ. of Fla., Gainesville, Fla.

Brennan, Ralph F., Supt. Water Wks., Day
tona Beach, Fla.

Catlett, G. F., 1309 Avondale Ave., Jackson
ville, Fla.

Connell, Maurice H., Con. Engr., 816 L an g 
ford  Bldg., Miami, F la.

Cowden, Burney B., Asst. Engr., Bur. of San. 
Engr. State Bd. of Health, Jacksonville, 
Fla.

DeWolf, A. B., Mech. Engr., Dept, of Water 
& Sewers, City of Miami, Dade Co. Court 
House, Miami, Fla.

Dodd, C. K. S., Con. Engr., Sarasota, Fla. 
Drew, Leland F., Supt. Sew. Disp. Plant, 1010 

Seminole St., Clearwater, Fla.
Eidsness, F red  A., Asst. San. E ngr., F la.

S ta te  Bd. of H ealth , Jacksonville, F la.
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Ferguson, Gerald, U. S. P. H. S., State Bd. of 
Health, Jacksonville, Fla.

Fiveash, Chas. E., Supt. of Plants, City of Ft. 
Lauderdale, P. O. Box 1113, Ft. Lauder
dale, Fla.

Garland, C. F., Lt., San Corps, Station Hos
pital, Camp McCain, Grenada, Miss.

Gilbert, J. Niles, 176 Carter Ave., S.E., A t
lanta, Ga.

Gillespie, Wylie W., e/o Smith & Gillespie, 
Engrs., P. O. Box 466, Panama City, Fla.

Goicoecliea, Prof. Leandro de, Escuela de 
Ingenieros Y  Arquiteetos, Universidad de la 
Habana, Habana, Cuba.

Hoy, J. R., Dist. Mgr., Wallace & Tiernan 
Co., Inc., 404 Hildebrandt Bldg., Jackson
ville, Fla.

James, Norman S., Supervisor San. Dept., 
Fla. State Hospital, Chattahoochee, Fla.

Jenson, Theodore, Senior Engr., U. S. Engrs.,
P. O. Box 294, Jacksonville, Fla.

Keller, S. K., Gen. Supt., Pinellas Co. Water 
System, Clearwater, Fla.

Lambert, Carl F., U tility Engr. & Consultant, 
810 Biseayne Bldg., Miami, Fla.

Lee, David B., Station Hospital, Camp Haan, 
Calif.

Merritt, W ill D., 4137 McGirts Blvd., Jack
sonville, Fla.

Michaels, A. P., Con. Engr., P. O. Box 974, 
Orlando, Fla.

G eorgia W ater and

Mr. T. T. Gunter, Secretary-Treasurer, c/o

Anderson, Wendell D., 526 First N a t’l Bank 
Bldg., Atlanta, Ga.

Bailey, W m , Supt. Water Wks., Palmetto, Ga.
deJarnette, N. M., Dir. Water Lab., State Bd. 

of Health, State Capitol, Atlanta, Ga.
Edge, L. C., Supt., Disp. Pit., City Hall, A t

lanta, Ga.
Edmond, H. P., City Engr., Valdosta, Ga.
Enloe, V. P., Supt., R. F. D. No. 5, Atlanta, 

Ga.
Frith, G. R., Ga. Dept, of Health, 245 State 

Off. Bldg., Atlanta, Ga.
Gran, John E., Dr., School of Chemistry, Univ. 

of Ala., University, Ala.
Hansell, Wm. A., Asst. Chief Const. & Engr. 

of Sewers, City Hall, Atlanta, Ga.
Hansell, Wm. A., Jr., San. Engr., Health 

Dept., Griffin, Ga.
Houston, W. J., Sales Engr., 175 Spring St., 

S.W., Atlanta, Ga.

Miles, Henry J., College of Engr., Univ. of 
S. Calif., Los Angeles, Calif.

Miller, John B., Acting Director, Bureau of 
San. Engr., State Bd. of Health, Jackson
ville, Fla.

Newman, Alfred C., City Mgr., Leesburg, Fla.
Pizie, Stuart G., Sales Engr., Chicago Pump 

Co., 223 S.W. 31st Rd., Miami, Fla.
Richheimer, Chas. E., Con. Engr., G. A. Young- 

berg & Assoc., 727 Lynch Bldg., Jackson
ville, Fla.

Ruge, J. Herman, Assoc. Engr., U. S. Engr. 
Dept., San Jose, Jacksonville, Fla.

Ruggles, M. H., 5608 Manning Ave., W. Palm 
Beach, Fla.

Smith, David B., Lt., Gen. Delivery, Southern 
Pines, N. C.

Sweeney, J. Stanley, Supt. Sew. Treatment, 
City Hall, Pensacola, Fla.

Vickery, John W., Chief Opr., Mun. Sew. 
Treatment Wks., Ft. Lauderdale, Fla.

Wakefield, J. W., Asst. Engr., Bur. of San. 
Engr., State Bd. of Health, Jacksonville, 
Fla.

Weirick, Chas. M., Opr., Sew. Disp. Pit., Ft. 
Lauderdale, Fla.

Wells, S. W., 1st Lt., Sanitary Corps, 700 
Mississippi Ave., Greenwood, Miss.

Williamson, A. E., Lt., Rm. 3624, Commerce 
Bldg., Washington, D. C.

Williamson, Joe, Jr., Con. Engr., 415 S. Pal
metto Ave., Daytona Beach, Fla.

Sew age  A ssociation

Water Filtration Plant, Atlanta, Georgia

Humphries, J. T., Edgewood, Columbus, Ga.
Hurst, D. II. ,  Disp. Pit. Opr., Tifton, Ga.
Jacobs, J. R., 2249 Central Ave., Augusta, Ga.
Jacobs, L. L., Supt. Utilities, 3001 Gadsden 

St., Columbia, S. C.
Jones, T. A., Supt. Light & Water Dept., Ft. 

Valley, Ga.
Lenert, Louva G., State Dept, of Pub. Health, 

Atlanta, Ga.
Lowe, Thomas M., Prof., Head Prof. Dept, of 

Civil Engr., Ala. Polytechnic Inst., Auburn, 
Ala.

Mutzberg, F. A., Chief Engr., Fort Bragg, 
N. C.

Newton, G. D., American Bemberg Corp., 
Elizabethtown, Tenn.

Simonton, Lewis, Filtration Supt., Griffin 
Water Wks., Griffin, Ga.

Smith, W. Austin, Smith & Gillespie, P. O. 
Box 1048, Jacksonville, Fla.
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Striger, R. M., Feemster & Striger, 109 S.
Spring St., Tupelo, Miss.

Taylor, F. W., Branch Mgr., Chain Belt Co., 
601 Mortgage Guarantee Bldg., Atlanta, 
Ga.

Weaver, W. H., Supt. Water Wks., Decatur, 
Ga.

Weir, Paul, Supt. Filtration, Atlanta Water 
Wks., 1194 Hemphill Ave., Atlanta, Ga. 

Weir, W. H., 945 Rupley Dr., N.E., Atlanta, 
Ga.

Whelehel, H. E., Supt. Filter Plant, College 
Park, Ga.

Iow a W astes D isposal A ssociation

Mr. L. J. Murphy, Secretary-Treasurer, c/o Iowa State College, Ames, Iowa

Ahrens, G. C., 2115 S. 61 St., Omaha, Neb.
Alden, Town of, c/o G. F. Bigelow, Clerk, 

Alden, Iowa.
Ames, City of, c/o Charles Alexander, Supt. 

of Water Wks. & Sew. Wks., Ames, Iowa.
Barklage, O. F., Sales Engr., 235 Grain Ex

change Bldg., Omaha, Neb.
Bartow, Edw., Prof., Chemistry Bldg., State 

Univ. of Iowa, Iowa City, Iowa.
Bond, Richard C., Pub. Health Engr., Div., 

State Dept, of Health, Des Moines, Iowa.
Buell, Walter E., Buell & Winter Engr., Co., 

Insurance Exchange Bldg., Sioux City, 
Iowa.

Clear Lake, City of, e/o James A. Buck, Opr. 
Sew. Wks., Clear Lake, Iowa.

Currie, C. II., Pres., Currie Engr. Co., Web
ster City, Iowa.

Dawson, F. M., Dean of College of Engr., 
State Univ. of Iowa, Iowm. City, Iowa.

Des Moines, City of, c/o Paul Winfrey, Supt., 
Mun. Sew. Wks., Dos Moines, Iowa.

Fort Dodge, City of, e/o John Pray, City 
Hall, Fort Dodge, Iowa.

Green, Howard R., 208-210 Bever Bldg., 
Cedar Rapids, Iowa.

Hall, M. G., Hall Engineering Co., Centerville, 
Iowa.

Holtkamp, Leo, Sewage Plant Opr., Webster 
City, Iowa.

Humboldt, City of, e/o H. H. Anderson, Supt. 
of Sewage Wks., Humboldt, Iowa.

Klippel, Floyd, City Mgr., 321 Stevens St., 
Iowa Falls, Iowa.

Lawlor, J. P., Gen. Filter Co., Ames, Iowa.
Lovell, Theodore R., Sew. Treatment Pit., 

Marshalltown, Iowa.
Miller, Robt. G., Supt. Sew. Pit., 807 Fourth 

Ave., Vinton, Iow'a.
Mott, Robt. D., Supt. Sew. Wks., Iowa City, 

Iowa.
Mullinex, Chas. D., Pub. Health Div., State 

Health Dept., Des Moines, Iowa.

Murphy, Lindon J., 102 Service Bldg., Iowa 
State College, Ames, Iowa.

Nemmers, W. P., Nemmers & Clark, Cons. 
Engrs., Hubbell Bldg., Des Moines, Iowa.

Newell, Town of, c/o Frank W. Wilter, Supt. 
Sew. Wks., Newell, Iowa.

Newton, City of, c/o H. J. Lammers, City 
Clerk, Newton, Iowa.

North English, Town of, c/o R. S. Ferris, 
City Clerk, North English, Iowa.

Osage, City of, c/o Richard Coonradt, Supt. 
of Sew. Wks., Osage, Iowa.

Reinert, Lester, Tekemah, Neb.
Richey, C. E., Dist. Pub. Health Office, Cen

terville, Iowa.
Russell, Don B., City Engr., Oskaloosa, Iowa.
Sampson, J. A., Delta, Iowa.
Schenk, E. E., Con. Engr., Waterloo, Iowa.
Schliekelman, R. J., San. Engr., Dist. Health 

Ser. No. 11, Council Bluffs, Iow'a.
Schrack, Bert, Supt., Sew. Wks., Oelwein, 

Iowa.
Smith, Chas. E., Supt. of Utilities, Winterset, 

Iowa.
Spragg, H. J., Supt., Iowa Great Lakes Sew. 

Wks., Box 187, Arnolds Park, Iow'a.
Stanley, C. W., Stanley Engr. Co., Central 

State Bank Bldg., Muscatine, Iowa.
Strelow, J. L., 1616 Jersey Ridge, Davenport, 

Iowa.
Toledo, City of, c/o Ed. Stewart, City Engr., 

Toledo, Iowa.
Waterman, Earle L., Prof. of San. Engr., 

State Univ. of Iowa, Iowa City, Iowa.
Whisler, Ben A., Civil Engr., Dept., Iowa 

State College, Ames, Iowa.
Wieters, A. H., Director, Pub. Health Engr. 

Div., State Dept, of Health, Des Moines, 
Iowa.

Wilson, C. T., 620 W. Third St., Waterloo, 
Iowa.

Woolley, B. C., City Engr., Le Mars, Iowa.
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K a n sa s  W ater and S ew age  W o rk s A ssociation

Mr. Paul D. Haney, Secretary-Treasurer, 1745 Louisiana Street, Lawrence, Kansas

Ahring, A. A., Chanute, Kans.
Boyce, Earnest, 2415 E. St., N.W., Apt. 206, 

Washington, D. C.
Grisham, Chas., Water Pit., E l Dorado, Kans. 
Haney, Paul D., Chief Engr., 1745 Louisiana 

St., Lawrence, Kans.
Harr, Neal, City Engr., McPherson, Kans. 
Heinrickson, J. J., 3707 Madison, Kansas 

City, Mo.
Kaler, P. E., 1522 W. 16th, Topeka, Kans. 
Keller, Perry, City Engr., Liberal, Kans. 
Oliver, Willis, Water Supt., Madison, Kans. 
Reeves, R. B., City Engr., Chanute, Kans. 
Rogers, Milford E., Mun. Water Pit., Wichita, 

Kans.

Spaeth, Julius, Box 746, Salina, Kans.
Staley, H. H., Con. Engr., 416 Woodlawn, 

Topeka, Kans.
Strang, J. A., 426 Board of Trade Bldg., 

Kansas City, Mo.
Sulentic, S. A., 327 New England Bldg., 

Topeka, Kans.
Yeateh, F. M., 4706 Broadway, Kansas City, 

Mo.
Wilson, Murray A., Wilson & Co., Engrs., 

P. O. Box 518, 215 W. Ash St., Salina, 
Kans.

Young, Lewis A., Office of the Coordinator of 
Inter-American Affairs, Washington, D. C.

M arylan d -D elaw are  W ater and Sew erage  A ssociation

Mr. J. H. Schilpp, Secretary-Treasurer, State Dept, of Health, 2411 N. Charles St.,
Baltimore, Maryland

Armeling, Geo. K., 4031 Bonner Rd., Balti
more, Md.

Bingley, W. McLean, 87 Sheridan Dr., N.E., 
Atlanta, Ga.

Ellsworth, Wm. M., Jr., Chemist, 1373 Rit- 
tenhouse St., N.W., Washington, D. C.

Euler, Louis M., San. Engr., 5704 41st Ave., 
Hyattsville, Md.

Finck, G. E., Bur. of Sewers, 312 Mun. Bldg., 
Baltimore, Md.

Funk, John B., City Engr., Brunswick, Md.
Genter, Albert L., Wyman Park Apts., Balti

more, Md.
Geyer, John C., Latrobe Hall, Johns Hopkins 

Univ., Homewood, Baltimore, Md.
Hall, Harry R., Prince Georges Garden E203, 

Hyattsville, Md.
Hodek, James J., 713 N. Rose St., Baltimore, 

Md.
Keefer, C. E., 1918 Mt. Royal Terrace, Balti

more, Md.
Kenney, Norman D., Assoc. Engr., 1304 St. 

Paul St., Baltimore, Md.

Kratz, Herman, 4200 Connecticut Ave., Balti
more, Md.

Maryland State Dept, of Health, Bur. of San. 
Engr., 2411 N. Charles St., Baltimore, Md.

Munroe, W. C., Old High School Bldg., Green 
St., Annapolis, Md.

Owings, Noble L., 4507 Oliver St., Riverdale, 
Md.

Powell, S. T., Professional Bldg., 303 N. 
Charles St., Baltimore, Md.

Regester, Robt. T., Cons. San. Engr., Balti
more Life Bldg., Baltimore, Md.

Sklarevski, Rimma, 226 E. University Park
way, Baltimore, Md.

Smith, Paul L., 5404 Tramore Rd., Balti
more, Md.

Whitman, Requardt & Smith, 1304 St. Paul 
St., Baltimore, Md.

Wolman, Abel, Prof. of San. Engr., Johns 
Hopkins Univ., Latrobe Hall, Homewood, 
Baltimore, Md.

M ich igan  Sew age  W o rk s A ssociation

Mr. R. J. Smith, Secretary-Treasurer, Michigan Dept, of Health, State Office Bldg.,
Lansing, Michigan

Adams, Milton P., State Office Bldg., Lansing, 
Mich.

Anderson, R. A., Supt. Sew. T rea tm en t P it.,
Muskegon H ts., Mich.

Arnold, Everett W., 8818 Morley, Detroit, 
Mich.

Beukema, Robt., Zeeland, Mich.
Blessing, O. D., The Dow Chemical Co., Mid

land, Mich.
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Bower, Stanley, Supt. of Sewage Treatment, 
Ypsilanti, Mich.

Bowers, T. C., 202 E. Ganson St., Jackson, 
Mich.

Boyd, J. W., 442 Grant St., Grand Haven, 
Mich.

Brown, C. U., Box 208, Cass City, Mich.
Bulthuis, Herbert, City Hall, Holland, Mich.
Burley, Fred H., 9300 W. Jefferson, Detroit, 

Mich.
Butler, Emmet, Box 81, Milford, Mich.
Cameron, A. B., 217 Stewart Ave., Jackson, 

Mich.
Cary, Wm. H., 717 Arbor, Ann Arbor, Mich.
Chamier, Albert, 9300 W. Jefferson, Detroit, 

Mich.
Clark, M. S., 1853 E. Beardsley, Elkhart, Ind.
Corson, H. C., City Engr., Birmingham, Mich.
Crooks, Howard, Bd. of Pub. Wks., Menomi

nee, Mich.
Damoose, N. G., 35 Greenwood Ave., Battle 

Creek, Mich.
DeHooghe, Bernard A., 212 S. 6th St., Glad

stone, Mich.
De Lano, Huntley, 222 Sheridan, Fremont, 

Mich.
Demorest, S. L., 216 E. Cherry St., Mason, 

Mich.
Dodge, H. P., 420 Madison, Dixon, 111.
Dorr, Fred, P. O. Box 17, Royal Oak, Mich.
Dowd, Ira, 1813 Belle Ave., Flint, Mich.
Doyle, Thomas J., 274 E. Boulevard North, 

Pontiac, Mich.
Durand, Edwin M., 724 Ethel Ave., S.E., 

Grand Rapids, Mich.
Eekelcamp, Joseph, 227 River St., Spring 

Lake, Mich.
Ehlers, Ralph B., 1011 E. Park Dr., Midland, 

Mich.
Eldridge, E. F., Eng. Exp. Sta., Mich. State 

College, E. Lansing, Mich.
Filkins, D. A., Sparta, Mich.
Fishbeck, Kenneth, 2117 W. St. Joseph, Lan

sing, Mich.
Forton, R. G., 319 Barlow, Traverse City, 

Mich.
Foster, Richard G., Mich. Dept, of Health, 

Lansing, Mich.
Francis, Geo. W., Francis Engr. Co., Eddy 

Bldg., Saginaw, Mich.
Gentsch, Edw., 3119 Harrison, Detroit, Mich.
Gibbings, Frank B., 5060 Cass St., Utica, 

Mich.
Goodrich, Fletcher, Hudson, Mich.
Graham, James E., Betrien Springs, Mich.
Graser, Wm., 10622 Beaconsfield, Detroit, 

Mich.

Green, R. A., 511 N. Elm Ave., Jackson, Mich.
Gustafson, Ivar, 310 N. Harrison St., Luding- 

ton, Mich.
Habermelil, C. A., 14521 Strathmoor, Detroit, 

Mich.
Hauer, Gerald, General Chem. Co., 105 W. 

Madison St., Chicago, 111.
Hawken, Dalton, Rochester, Mich.
Hayward, Homer J., c/o Mrs. Clara Seherger, 

106 E. F ifth  St., Delphos, Ohio.
Ileeg, H. H., 403 Jewett St., Howell, Mich.
Hicks, Cyril, Richmond, Mich.
Ilubbell, Geo. E., 2640 Buhl Bldg., Detroit, 

Mich.
Hundt, Edw. L., 2265 Conger Bay Dr., R. R. 

No. 3, Mt. Clemens, Mich.
Hunt, H. S., Fargo Engr. Co., Jackson, Mich.
Jackson, R. B., 527 W. Ganson St., Jackson, 

Mich.
Jackson, T. L., St. Ignace, Mich.
Jennings, L. R., 509 E. Mason St., Owosso, 

Mich.
Jones, Frank, 802 W. Genesee, Lansing, Mich.
Kammerling, Lane, 194 E. 7th St., Holland, 

Mich.
Kelley, R. E., 119 S. Maple St., Sturgis, Mich.
Klang, Marvin F., 13879 Eastwood, Detroit, 

Mich.
Klann, Martin C., City Hall, Bay City, Mich.
Klippel, R. M., 3875 Lakew'ood Ave., Detroit, 

Mich.
Knapp, Glenn, Opr., Sew. Treatment Pit., 

Allegan, Mich.
Kronbach,. Allan, Lt.., 236 N. Grotiot St., Mt. 

Clemens, Mich.
Kunze, Albert T., 797 Central Ave., Wyan

dotte, Mich.
Laberteaux, Kenneth, City Engr., Hastings, 

Mich.
La Due, Clias. J., 302 Pine St., Clio, Mich.
Leemaster, J. F., 1036 Lansing Ave., Jackson, 

Mich.
Leonhard, Harold M., 2333 W. Jefferson, 

Trenton, Mich.
McFarlane, W. D., 14365 Marlowe Ave., De

troit, Mich.
McGrath, C. P., 116 Clinton St., Mt. Clemens, 

Mich.
McKenna, Harold R., 520 E. Third St., Flint, 

Mich.
McRae, John C., Sew. Treatment Pit. Opr., 

Caro State Hospital, Caro, Mich.
Mailman, W. L., Dept, of Bacteriology, Mich. 

State College, E. Lansing, Mich.
Malloy, Howard, San. Engr., Post Utilities, 

Camp Rucker, Ozark, Ala.
Marshall, J. C., Charlevoix, Mich.
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May, D. C., Ayres, Lewis, Norris & May, 
Wolverine Bldg., Ann Arbor, Mich.

Mogelnicki, Stanley J., R. F. D. No. 4, Posey- 
ville Rd., Midland, Mich.

Montgomery, J. Robt., Disp. Pit. Opr., c/o 
Caro State Hospital, Caro, Mich.

Morrill, A. B., 13563 Birwood Ave., Detroit, 
Mich.

Mudgett, C. T., Sew. Treatment Wks., Muske
gon, Mich.

Musgrove, Robt., 701 Alger St., S.E., Madi
son Sq. Sta., Grand Rapids, Mich.

Norgaard, John, 931 S. 18tli St., Arlington, 
Va.

Nusbaum, I., 2697 Glendale, Detroit, Mich.
Oeming, L. F., c/o Mich. Stream Control 

Comm., Lansing, Mich.
Olir, Milo F., Box 509, Morehead City, N. C.
Olson, Herbert A., 127 Grand View, Ann 

Arbor, Mich.
Orton, J. W., 18920 Sorrento, Detroit, Mich.
Palmer, C. L., 1409 Baldwin Ave., Detroit, 

Mich.
Patriarche, John M., 316 Elizabeth St., E. 

Lansing, Mich.
Pierce, W. E., Whitehall, Mich.
Pomeroy, Clarence, Hartford, Mich.
Potts, Harry G., Pennsylvania Salt Co., Wyan

dotte, Mich.
Raymond, N. I., 610 Pine St., Owosso, Mich.
Reedy, Timothy D., Supt., Sew. Treatment 

Pit., 2422 Miller Rd., Flint, Mich.
Ritter, Bruce, Lake Odessa, Mich.
Rumsey, James R., 1325 36th St., S.E., Grand 

Rapids, Mich.

Scales, J. J., 445 Rosewood Ave., E. Lansing, 
Mich.

Sehoeninger, C. J., 14587 Prevost, Detroit, 
Mich.

Shephard, W. F., Mich. Dept, of Health, 
Lansing, Mich.

Smith, Harold L., 525 Center, Alma, Mich.
Smith, Robt. J., Mich. Dept, of Health, Lan

sing, Mich.
Smith, S. H., Supt. Bd. of Pub. W’ks., South 

Haven, Mich.
Smith, Walter E., Wallace & Tiernan Co., Inc., 

415 Brainard St., Detroit, Mich.
Snedeker, L. LaVerne, Sew. Treatment Pit., 

Adrian, Mich.
Stegeman, Paul, Water Dept., Midland, Mich.
Stielstra, Clarence, 505 E. Filer, Ludington, 

Mich.
Theroux, Frank R., Civil Engr. School, Mich. 

State College, E. Lansing, Mich.
Townsend, Tlieo. H., City Mgr., St. Johns, 

Mich.
Venn, Frank, Pentwater, Mich.
Vermette, F. L., 274 E. Blvd., N., Pontiac, 

Mich.
Weeber, Earl R., c/o Hamilton & Weeber, 

Houseman Bldg., Grand Rapids, Mich.
Williams, W. B., Williams & Works, County 

Bldg., Grand Rapids, Mich.
Witcher, C. Preston, Sew. Treatment Pit., Ann 

Arbor, Mich.
Wyllie, Geo. F., 1625 Sunset Ave., Lansing, 

Mich.

M issouri W ater and S ew erage Conference

Mr. Warren Kramer, Secretary-Treasvrer, State Board of Health, 200 Monroe Street,
Jefferson City, Missouri

Bridges, F. B., Supt. Sew. & Water Wks., 
Kalioka, Mo.

Carl, Chas. E., Pub. Health Engr., Jackson 
Co. Health Dept., Independence, Mo.

Fuller, H. L., 420 E. 73rd Terrace, Kansas 
City, Mo.

Haskins, Chas. A., Con. Engr., Finance Bldg., 
Kansas City, Mo.

Kehr, Wm. Q., Pub. Health Engr., 723 
Houehin St., Jefferson City, Mo.

Lindell, O. V., Dorr Co., 6315 Brookside Plaza, 
Kansas City, Mo.

Loelkes, Geo. L., Supt., Sew. Treatment Pit., 
Springfield, Mo.

Russell, Geo., Mun. & San. Engr., 7025 Etzel 
Ave., University City, Mo.

St. Louis County Hospital, Clayton, Mo.
St. Louis Pub. Lib., Olive & 14th Sts., St. 

Louis, Mo.

N e w  E n g lan d  Sew age  W o rk s A ssociation

Mr. LeRoy W. Van Kleeek, Secretary-Treasurer, State Dept, of Health, State Office Bldg.,
Hartford, Conn.

Abrams, Milton F., Wailes-Dove-Hermiston Albertson, John G., 663 Orchard St., Oradell, 
Corp., 17 Battery Place, New York, N. Y . N. J.
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Allen, Herbert B., Sew. Treatment Pit., Fitch
burg, Mass.

Baird, Chas. O., Jr., Northeastern Univ., 316 
Huntington Ave., Boston, Mass.

Baldwin, C. W., Syntron Co., 230 Congress St., 
Boston, Mass.

Balmer, Robert R., Jr., 74 Washington St., 
Marblehead, Mass.

Barbour, Frank A., Con. Engr., 1120 Tremont 
Bldg., Boston, Mass.

Bauer, Henry W., Supt., 181 Ridge Rd., Mid
dletown, Conn.

Benford, Wm. R., 17 Observatory Ave., N. 
Providence, R. I.

Bogren, Geo. G., 55 W. Plain St., Cochituate, 
Mass.

Bond, Philip E., 189 High St., Holyoke, Mass.
Bowler, Edmond Wesley, Prof., Univ. of New 

Hampshire, Durham, N. H.
Bradlee, Warren R., 222 Riverside Dr., New 

York, N. Y.
Brigham, Harold L., Water & Sewer Comm., 

Malboro, Mass.
Britton, Benj. A., Jr., Heeker Ave., Noroton 

Ilts., Conn.
Brooks, John H., Jr., E. Worcester St., Wor

cester, Mass.
Brown, Edw. S., Jr., Thayer School of Civil 

Engr., Hanover, N. H.
Brown, Walter H., Jr., Supt. Sew. Treatment 

Wks., City Hall, Cranston, R. I.
Brule, Abundius A., 157 Chestnut St., Central 

Falls, R. I.
Buck, Robinson D., 650 Main St., Hartford, 

Conn.
Bugbee, Julius W., Supt., Sew. Disp. Wks., 25 

New York Ave., Providence, R. I .  (Honor- 
ary).

Bugbee, Raymond C., 17 Monument St., Gro
ton, Conn.

Burden, Harry P., Assoc. Prof., Tufts Col
lege, Medford, Mass.

Burden, Robt. P., 17 Latin Way, Tufts Col
lege, Medford, Mass.

Burdoin, Allen J., 85 Washington St., Welles
ley Hill, Mass.

Burr, R. S., American Brass Co., Waterbury, 
Conn.

Burrell, Robt., Opr., 39 Howard St., West 
Haven, Conn.

Camp, Thomas R., Assoc. Prof., Mass. Inst, 
of Tech., Cambridge, Mass.

Capwell, Walter, Disp. & Incinerator Pit., 
Irumbull St., New London, Conn.

Carpenter, Howard F., 25 New York Ave., 
Providence, R, I.

Carson, Caryl C., Box 1139, Hartford, Conn.

Cary, Willis E., 5 Chesterfield Rd., Worcester, 
Mass.

Casey, Albert E., 16 Pine St., Stoneliam, 
Mass.

Cerny, Paul J., 441 Lexington Ave., New 
York, N. Y.

Chase, E. Sherman, Metcalf & Eddy, 1300 
Statler Bldg., Boston, Mass.

Chisholm, Henry, R. F. D. 125, Mansfield, 
Mass.

Clark, H. W., Con. Engr., 89 Broad St., Bos
ton, Mass.

Clarke, V. B., Box 583, Ansonia, Conn.
Cobb, Edwin B., 65 Channing Rd., Belmont, 

Mass.
Coburn, S. E., 1300 Statler Bldg., Boston, 

Mass.
Cohn, Morris M., 1101 Lexington Ave., Sche

nectady, N. Y.
Coltart, Rodney F., Link Belt Co., 2045 W. 

Hunting Park Ave., Philadelphia, Penna.
Cook, Horace J., Sewer Supt., 268 Court St., 

Auburn, Maine.
Copeland, Wm. R., Rm. 317, State Off. Bldg., 

Hartford, Conn.
Copley, Chas. H., 49 Bedford Ave., Hamden, 

Conn.
Corbett, Walter E., 84 E. Main St., Milford, 

Mass.
Coy, Arthur H., Water & Sewer Dept., Wes

terly, R. I.
Craemer, Geo. II., Opr., Municipal Bldg., 

Hartford, Conn.
Damon, Nelson A., #34 Spring St., Amherst, 

Mass.
Damon, Wayne F., 161 West St., Leominster, 

Mass.
Darby, Geo. M., c/o Dorr Co., Westport, 

Conn.
Dion, Clarence K., Post Road, Westerly, R. I.
Disario, G. M., Fed. Engr., Ave. Los Pinos, 

2D La Florida, Caracas, Venezuela, S. 
Amer.

Doman, Joseph, Div. of Highway & Sewers, 
Rm. No. 7, Town Hall, Greenwich, Conn.

Donnini, Frank L., 19 Mitchell St., New Brit
ain, Conn.

Drew, Samuel T., Apartado No. 14, Guatemala 
City, Guatemala, C. A.

Dudley, Richard E., Rm. 410, City Hall, 
Springfield, Mass.

Dyer, Samuel, Memorial Bldg., Framingham 
Mass.

Eddy, Harrison P., Jr., 1300 Statler Bldg., 
Boston, Mass.

Ehlers, Ralph B., Dow Chem. Co., Midland, 
Mich.
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Elliot, Wm. H., Jr., Innis, Speiden & Co., 41 
Commercial Wharf, Boston, Mass.

Ellsworth, Samuel M., Con. Engr., 6 Beacon 
St., Boston, Mass.

Fair, Gordon M., Prof., 7 Scott St., Cam
bridge, Mass.

Fales, Almon L., c/o Metcalf & Eddy, Statler 
Bldg., Boston,-Mass.

Fenn, Ernest G., Fairfield State Hospital, 
Newtown, Conn.

Ferris, James E., Electro Bleaching Gas Co., 
60 E. 42nd St., New York City

Fleming, Paul V., 1272 Massachusetts Ave., 
North Adams, Mass.

Flood, Frank L., c/o Metcalf & Eddy, Statler 
Bldg., Boston, Mass.

Foote, Kenneth E., 87 Fort Hale Ed., New 
Haven, Conn.

Gibbs, Frederick S., Wallace & Tiernan Co., 
Inc., 346-A Newbury St., Boston, Mass.

Gilcreas, F. Wellington, Div. of Laboratories & 
Res., New Scotland Ave., Albany, N. Y.

Giles, J. Henry L., State Dept, of Health, 
State Office Bldg., Hartford, Conn.

Gisborne, Frank E., Opr., Arcadia Ed., Old 
Greenwich, Conn.

Gladue, Donat J., 210 High St., Bristol, R. I.
Goff, James S., Sewer Supt., P. O. Box 298, 

Hyannis, Mass.
Graemiger, Joseph A., 7 Earl St., West War

wick, E. I .
Graham, James Edw., Boulevard Sew. Treat

ment Pit., 17 Sea St., JSTew Haven, Conn.
Greeley, Richard F., Old Bridge St., Buz

zard’s Bay, Mass.
Greenleaf, John W., Jr., Yanee St., Laurin- 

burg, N. Car.
Griffin, Guy E., Capt., Federal Engr., 502 

School St., Belmont, Mass.
Hanrath, Wm. J., Sew. Pumping Sta., Pitts

field, Mass.
Hanson, Geo. I., Boston Post Road, Marlboro, 

Mass.
Harper, M. J., Merco Nordstrom Valve Co., 

50 Church St., New York, N. Y.
Highberger, W. W., 445 Gramatan Ave., Mt. 

Vernon, N. Y.
Hiller, Paul W., Innis Speiden & Co., 117 

Liberty St., New York, N. Y.
Holmes, Harry E., Mass. State Dept, of 

Health, 511-A State House, Boston, Mass.
Holmes, Kenneth H., Municipal Bldg., New 

London, Conn.
Holmgren, Richard F., Chief Engr., Water 

Resources Bd., Concord, N. H.

Horgan, John J., 53 Park Place, New York, 
N. Y.

Horne, Ralph W., 11 Beacon St., Boston, 
Mass.

Houser, Geo. C., 220 Clyde St., Brookline, 
Mass.

Jackson, J. Frederick, Con. Engr., 36 Cannon 
St., Hamden, Conn.

Jenckes, J. Franklin, Jr., Fields Point Mfg. 
Corp., Providence, R. I.

Johnson, Eskil C., Div. of San. Engr., 335 
State Office Bldg., Providence, R. I .

Joy, C. Fred, Jr., 50 Meredith Circle, Milton, 
Mass.

Kappe, Stanley E., 5230 Massachusetts Ave., 
N.W., Washington, D. C.

Karalekas, Peter C., State Engr., 34 Rose- 
dale St., Dorchester, Mass.

Kelsey, Walter, Sarven Court, Tarrytown, 
N. Y.

Kunsch, Walter, 25 E. Pearl St., Danbury, 
Conn.

Lamb, Clarence F., Waterman Engr. Co., 86 
Weybosset St., Providence, R. I.

Langford, Leonard L., 441 Lexington Ave., 
New York, N. Y.

Lannon, Wm., 21 Bridge St., Putnam, Conn.
Lanphear, Roy S., Worcester Sew. Treatment 

Pit., P. O. Office Sta. C., Worcester, Mass.
Lehr, Eugene L., 15 Summit St., Manchester, 

Conn.
Locke, Edw. A., 21 Forster St., Hartford, 

Conn.
Lockwood, Bronson E., Mun. Engr., Water

town Fire Dist., Watertown, Conn.
McCarthy, Joseph A., Lawrence Exp. Sta., 4 

Island St., Lawrence, Mass.
McDonald, John, 67 Hartford Terrace, 

Springfield, Mass.
McKee, Jack E., Capt., C. E., 2147 S. 18th

E., j3alt Lake City, Utah.
McMahon, Walter A., 76 Brookside Ave., Tor- 

rington, Conn.
Maguire, Chas., 1515 Turks Head Bldg., 

Providence, R. I .
Mannheim, Robt., Mathieson Alkali Wks., 

Inc., 911 Hospital Trust Bldg., Providence, 
R. I.

Mariner, W. S., 225 Dedham St., Dover, Mass.
Martzell, Paul C., 60 Mead Ave., Port Ches

ter, N. Y.
Masselli, Joseph Wm., Hall Lab. of Chem

istry, Wesleyan Univ., Middletown, Conn.
Merrill, Walter E., Maj., War Dept., Div. 

Engr., P. O. Box 4541, Miami, Fla.
Mitchell, Burton F., P. O. Box 147, Foxboro, 

Mass.
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Moore, Edw. W., Dr., 7A Pierce Hall, Harvard 
Univ., Cambridge, Mass.

Morgan, Edw. F., Jr., Supt. of Pub. Wks., 
Hudson, Mass.

Morgenroth, Fritz, 131 Washington St., 
Brighton, Mass.

Muldoon, Joseph A., 849 Hancock Ave., 
Bridgeport, Conn.

Naylor, Win., Supt., Water & Sewers, May
nard, Mass.

Newlands, James A., Pres., Henry Souther 
Engr. Co., 11 Laurel St., Hartford, Conn.

Nicoli, Frank A., 56 Howard St., Springfield, 
Mass.

Palmer, Benj. M., 114 Thayer Bldg., Nor
wich, Conn.

Perry, Earl E., City Hall, Worcester, Mass.
Pool, Chas. L., Dept, of Pub. Wks., Naval 

Opr. Base, Norfolk, Ya.
Pratt, Gilbert H., 350 Newbury St., Boston, 

Mass.
Proudman, Chester F., New Canaan Sew. 

Disp. Pit., New Canaan, Conn.
Puffer, Stephen P., Town Hall, Amherst, 

Mass.
Petrie, Wm. P., Supt., Sew. Disp. Pit., Nor

walk, Conn.
Eaisch, Wm., 227 Fulton St., New York, N. Y.
Eeed, Leon H., P. O. Box 81, Pittsfield, Mass.
Eichardson, Chas. G., Builders Iron Fdy., 

Providence, E. I.
Eichardson, Chas. S., Claremont Water & 

Sewer Dept., 7 Sullivan St., Claremont, 
N. H.

Eobb, Chas. G., Engr. Dept., Mun. Bldg., 
Hartford, Conn.

Eogers, John A., Opr., 6 Central Ave., M il
ford, Conn.

Eyckman, Seymour J., Dept, of Civil Engr., 
Wingate Hall, Univ. of Maine, Orono, Me.

Sanderson, W. W., State Dept, of Health, 
Div. of Laboratories & Bes., New Scotland 
Ave., Albany, N. Y.

Sawyer, Eobt. W., Jr., 25 W. 43rd St., New 
York, N. Y.

Scott, Warren J., 34 Garfield Eoad, West 
Hartford, Conn.

Shea, Walter, J., 327 State Off. Bldg., Provi
dence, E. I .

Shepperd, Frederick, 24 W. 40th St., New 
York, N. Y.

Sherman, Leslie K., 747 Mountain Eoad, West 
Hartford, Conn.

Snell, J. E., Dr., 364 Lebanon, Melrose, Mass.
Snow, Willis J., State Engr., State Water 

Comm., State Off. Bldg., Hartford, Conn.

Stearns, Donald E., c/o Fay, Spofford & 
Thorndike, Engrs., 11 Beacon St., Boston, 
Mass.

Sterling, Clarence I., Office of Coordinator of 
Inter-American Affairs, 3624 Commerce 
Dept. Bldg., Washington, D. C.

Stock, Mitchell B., P. O. Box 804, Bridge
port, Conn.

Suttie, E. II., Prof., Dept, of Civil Engr., 
Yale Univ., New Haven, Conn.

Szymansld, John E., New Britain Treatment 
Pit., New Britain, Conn.

Tarlton, Ellis Alvord, Lake Ave., E. F. D. 
No. 1, Danbury, Conn.

Thompson, E. H., 1308 Elm St., Stratford, 
Conn.

Thompson, Eobt. B., Dorr Co., Inc., West
port, Conn.

Tierney, Lawrence J. J., 518 Eice Bldg., 10 
High St., Boston, Mass.

Träger, Leonard W., N. H. State Bd. of 
Health, Concord, N. H.

Tuttle, Leon E., Mun. Engr., Town Hall, 
Stamford, Conn.

Van Atta, John W., Ealph B. Carter Pump 
Co., 53 Park Place, New York, N. Y.

Van Kleeck, LeEoy W., State Dept, of Health, 
State Off. Bldg., Hartford, Conn.

Vivier, Harvey, Sew. Treatment Pit., Ludlow, 
Mass.

Wadhams, S. H., State Water Comm., State 
Off. Bldg., Hartford, Conn.

Walker, Philip B., 18 Summit St., Whitins- 
ville, Mass.

Welsh, Wm. J., Lenox, Mass.
Wentworth, John P., 1300 Statler Bldg., Bos

ton, Mass.
Weston, Arthur D., Eoom 511, State House, 

Boston, Mass.
Weston, E. S., Con. Engr., 14 Beacon St., 

Boston, Mass.
Whipple, Melville C., Prof., 112 Pierce Hall, 

Cambridge, Mass.
Whitlock, Henry C., City Hall, Waterbury, 

Conn.
Wiggin, David C., Jr., 773 Farmington Ave., 

West Hartford, Conn.
Winch, Norman M., Lt., Post Sanitary Of

ficer, San Corps, Ft. Brady, Sault Ste. 
Marie, Mich.

Woodward, Wm. H., 159 Sumner Ave., Spring
field, Mass.

Worthington, Erastus, Insurance Bldg., Ded
ham, Mass.

Wright, Edw., State Engr., Mass. State Dept, 
of Health, 511—A State House, Boston, 
Mass.
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N ew  Je rs e y  S ew age  A ssociation

Mr. John R. Downes, Secretary, P. O. Box 11, Dunellen, New Jersey

Brunstein, Maurice, Lab. Technician, 311 City 
Hall Annex, Atlantic City, N . J.

Cenicola, Samuel, Sew. Pit. Opr., 209 Huyler 
St., S. Hackensack, N. J.

Ealsey & Bestoff, Inc., 22 East Fortieth St., 
New York, N. Y.

Graul, Leroy H., Sew. Pit. Opr., 4310 Hudson 
Ave., Wildwood, N. J.

Holtje, Ralph II., State Health Dept. Em
ployee, Ribson Ave., R. F. D. 3, Trenton, 
N. J.

Kaplan, Bernard, State Health Dept. Em
ployee, Lovett Ave. & Orchard Road, Little 
Silver, N. J.

Le Chard, Joseph H., San. Engr., 2812 Fair
mont Ave., Atlantic City, N. J.

Molitor, Edw. P., Sew. Plant Opr., 327 Morris 
Ave., Springfield, N. J.

Reiners, A. H., Sales Rep., Chloroben Corp., 
225 Mercer St., Jersey City, N. J.

Shaw, Robt. S., State Health Dept. Employee, 
246 Hawthorne Ave., Princeton, N. J.

Terhune, A. S., Sew. Pit. Opr., 64 Glenwood 
Place, East Orange, N. J.

Van De Vliet, Henry, Sew. Pit. Opr., 522 
Bergen Ave., Maywood, N . J.

N ew  Je rs e y  S ew age  Conference

Mr. R. C. Smith, Secretary, 29 High Street, Glen Ridge, New Jersey

Adams, J. K., Sew. Disp. Pit., Tenafly, N. J.
Atkinson, Asher, City Engr., City Hall, New 

Brunswick, N. J.
Bonacei, L. N., Research Corp., Bound Brook, 

N. J.
Boreiszo, J., 39 Clay St., Milltown, N. J.
Burack, W. D., 90 Sycamore Ave., Living

ston, N. J.
Cameron, Geo., 1905 Kuehule Ave., Venice 

Park, Atlantic City, N. J.
Chamberlin, Noel S., Wallace & Tiernan, 

Newark, N. J.
Cleary, Edw. J., Old Quarry Road, Upper 

Montclair, N. J.
Corson, B. I., Camden Co. Vocational School, 

Merchantville, N. J.
Cowles, M. W., Hackensack Water Co., Dept. 

Filtration & Sanitation, New Milford, N. J.
Decker, E. P., City Hall, Newark, N. J.
Evans, F. M., Boro Engr., Glen Rock, N. J.
Falk, Lloyd R., 57 S. Walnut St., E. Orange, 

N. J.
Farrant, James, 443 E. 29th St., Paterson, 

N. J.
Fontenelli, Louis, 109 Winslow Place, Gar

wood, N. J.
Franzozo, Anthony, Manville Sew. Wks., Man

ville, N. J.
Gadomski, Albert J., 709 Parker St., Perth 

Amboy, N. J.
Gehm, Harry Willard, Ag. Exp. Sta., New 

Brunswick, N. J.
Gibbons, M. M., P. O. Box 162, Rahway, N. J.
Griffin, A. E., Tech. Ser. Div., Wallace & 

Tiernan, Newark, N. J.

Harley, Frank E., Fair Lawn Redburn Trust 
Co. Bldg., Fair Lawn, N . J.

Heukelekian, H., Dr., Short Course Bldg., Ag. 
Exp. Sta., New Brunswick, N . J.

Kachorsky, M. S., Manville Sew. Wks., Man
ville, N. J.

Ingols, Robt., Dr., Fairmount Ave., Hacken
sack, N. J.

Killam, E. T., 142 Maiden Lane, New York, 
N. Y.

Küpper, C. J., Con. Engr., 15 Stelton Road, 
New Market, N. J.

Langton, Bernard, 107 W. College St., Long
view, Texas.

Lehmann, Arthur F., 134 Cedar Ave., Hacken
sack, N. J.

Lendall, Harry N., Prof., Dept, of Mun. and 
San. Engr., Rutgers Univ., New Brunswick, 
N. J.

Logan, Robt. P., 835 Madison Ave., Eliza
beth, N. J.

Long, James C., Box 82, N. J. State Hospital, 
Greystone Park, N . J.

McLaughlin, John, 157 Harrison St., Bloom
field, N. J.

McMenamin, C. B., 307 Melrose Ave., Bound 
Brook, N. J.

Mallalieu, W. C., P. O. Box 384, Boonton, 
N. J.

Ocean City Sewer Ser. Co., Ocean City, N. J.
Orchard, W. J., Sales Mgr., Wallace & Tier

nan Co., Newark, N. J.
Pope, Lester, 2025 Genesee St., Trenton, N. J.
Porges, Ralph, U. S. P. I I .  S., 41 Exchange 

Place, Atlanta, Ga.
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Radcliffe, Jack C., 535 Trotters Ave., Eliza
beth, N. J.

Ridenour, G. M., Dr., Assoc. Resident Lecturer, 
School of Pub. Health, Univ. of Mich., Ann 
Arbor, Mich.

Rudolfs, Willem, Dr., Short Course Bldg., Ag. 
Exp. Sta., New Brunswick, N. J.

Seid, Sol, 58 Suydam St., New Brunswick, 
N. J.

Setter, Lloyd R., Dr., 50-18 217 St., Bayside, 
N. J.

Seydel, Herman, 135 ITalladay St., Jersey 
City, N. J.

Simmerman, John S., 215 Wildwood Ave., 
Pitman, N. J.

Smith, R. C., 24 High St., Glen Ridge, N. J. 
Trubnick, Eugene, Anheuser-Busch, Inc., Old 

Bridge, N. J.
West, Leslie E., 105 Mill Road, Irvington, 

N. J.
Wittwer, Norman C., R. F. D. No. 2, Box 286, 

Trenton, N. J.

N ew  Y o rk  State Sew age W o rk s A ssociation

Mr. A. S. Bedell, Secretary, c/o State Dept, of Health, Albany, New York

Abbott, W. D., 161 E. Quaker St., Orchard 
Park, N. Y.

Abrams, M. F., 17 Battery Place, New York, 
N. Y.

Aeryns, Albert N., 716 Greenwood Ave., 
Brooklyn, N. Y.

Agar, Chas. C., 210 Delaware Ave., Delmar, 
N. Y.

Agostinelli, Anthony J., Pit. Opr., 38 Holden 
St., Charlotte Sta., Rochester, N. Y.

Albertson, J. G., 663 Orchard St., Oradell, 
N. J.

Albrecht, Robt. H., Supt. of Pub. Wks., Ham
ilton, N. Y.

Aldrich, E. II., c/o Reeves Newson, 500 Fifth  
Ave., New York, N. Y.

Allen, A. F., State Dept, of Health, State Off. 
Bldg., Albany, N. Y.

Alsdorf, Wm. R., 845 14th St., La Porte, Ind.
Andersen, C. George, 66 Sherman Ave., Rock

ville Centre, N. Y.
Anderson, Arthur W., Apt. 6 Y, 2 Grace 

Court, Brooklyn, New York, N. Y.
Andres, Wm. II., Gowanda State Hospital, 

Collins, N. Y.
Andrews, Harry S., 601 Oneida St., Fulton, 

N. Y.
Armstrong, Frank W., 13 Hubble St., Bath, 

N. Y.
Artese, Philip, 23 River Ave., Monmouth 

Beach, N. J.
Ashe, John R., 22 Homan Bldg., Hempstead, 

L. I., N. Y.
Bachmann, Frank, 110 56 71st Ave., Forest 

Hills, L. I., N. Y.
Badger, Irvin S., 742 Ostrom Ave., Syracuse, 

N. Y.
Baker, Roy, 70 S. Bayles Ave., Fort Wash

ington, N. Y.
Bardet, Paul E., Jam aica Disp. P it., 150th

Ave. & 132nd St., S. Ozone P ark , N. Y.

Barker, Stanley, T., Lt. Comdr., C. E. C., 
U. S. N. R., Rm. 2436, Navy Bldg., Wash
ington, D. C.

Barnhill, Kenneth G., 547 Riverside Dr., New 
York, N. Y.

Barron, James L., 42 Laurel Lane, Roslyn 
Hts., L. I., N. Y.

Bates, R. D., State Dept, of Health, 65 Court 
St., Buffalo, N. Y.

Bedell, A. S., Div. of Sanitation, State Dept, 
of Health, Albany, N. Y. (Honorary).

Bell, E. Arthur, Box 41, Essex Fells, N. J.
Benjamin, L. F., 17 Erie Blvd., Canajoharie, 

N. Y.
Bernhardt, Carl J., P. O. Box 707, Jamestown, 

N. Y.
Berton, Chas. J., 9008 76tli St., Woodliaven, 

N. Y.
Besselievre, Edmund B., c/o Dorr Co., Inc., 

811 W. 7th Ave., Los Angeles, Calif.
Best, Robt. B., 71 Maple St., Great Neck, 

N. Y.
Bevaequa, Joseph, 1340 Ridge Road, E. 

Rochester, N. Y.
Bevan, John G., Guggenheim Bros., 3771 

Tenth Ave., New York, N. Y.
Bidwell, Milton H., 70 Stevens St., Oceanside, 

N. Y.
Biele, F. J., 184 Nassau Ave., Huntington, 

N. Y.
Binger, Walter D., Commr. of Borough Wks., 

Mun. Bldg., New York, N. Y.
Blinder, Jacob W., Woodbridge, N. Y.
Blood, Lloyd, City Hall, Rome, N. Y.
Bogert, C. L., 30 Church St., New York, N. Y.
Boni, Anthony, 5 Washington Ave., Schenec

tady Rd., Albany, N. Y.
Boriss, M. E., 1st Lt., c/o Post Engr., Ft. 

Benning, Ga.
Bowe, Thomas F., 110 W illiam  St., New York,

N. Y.
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Boyce, Ralph E., 555 Rugby Road, Brooklyn, 
N. Y.

Boyd, Geo. E., c/o Wailes Dove-Herxniston 
Corp., 17 Battery Place, New York, N. Y.

Bradley, John L., 140 W. Main St., Goshen, 
N. Y.

Bradner, B. E., 240 Halstead Ave., Harrison, 
N. Y.

Brallier, Paul S., P. O. Box 616, Niagara 
Falls, N. Y.

Brigham, John C., State Dept, of Health, 
State Off. Bldg., Albany, N. Y.

Brigham, John C., Jr., 192 Claremont Ave., 
Montclair, N. J.

Brower, J. Singleton, 39 Center St., Wood- 
mere, L. I., N. Y.

Brown, James M., Jr., 6 Henry St., Pearl 
River, N. Y.

Brumbaugh, W. V., N a t’l Lime Assn., 927 
15th St., N.W., Washington, D. C.

Buck, Geo. II., 1900 F. St., N.W., Washington,
D. C.

Burgess, Harold, 212 5th Ave., N., Troy, N. Y.
Cadwell, Ivan W., 50 Pearl St., Buffalo, N. Y.
Cahill, Wm. J., Jr., 44 Broad St., Ilaver- 

straw, N. Y.
Caird, James M., Cannon Bldg., Troy, N. Y.
Capen, Chas. H., Jr., 8 Florence Place, West 

Orange, N. J.
Carmichael, David W., 82 Personette Ave., 

Yerona, N. J.
Carpenter, Geo. D., 903 E. State St., Ithaca, 

N. Y.
Carpenter, Harry C., 218 Wisner Ave., Mid

dletown, N. Y.
Carpenter, Wm. T., 125 Worth St., New York, 

N. Y.
Carter Co., Ralph B., A tt: J. W. Van Atta, 

53 Park Place, New York, N. Y.
Cary, F. Arthur, 185 N. Marin St., Fairport, 

N. Y.
Cerny, Paul J., 441 Lexington Ave., Em. 1102, 

New York, N. Y.
Chamberlain, L. H., c/o American Well Wks., 

165 Broadway, New York, N. Y.
Chamberlain, Wm. T., 115 Henry St., Brook

lyn, N. Y.
Chase, E. Sherman, Metcalf & Eddy, 1300 

Statler Bldg., Boston, Mass.
Chisholm, Colin B., Bird Island Sew. Treat

ment Wks., Buffalo, N. Y.
Cipriano, Anthony G., 691 7th St., Buffalo, 

N. Y.
Clark, A rthur T., 22 E. 40th St., New York,

N. Y.

Clark, Robt. N., Lt., Off. Corps Area Surgeon, 
Hdqtrs. 1st Corps Area, Army Base, Bos
ton, Mass.

Clift, M. A., Nichols Eng. & Res. Corp., 60 
Wall Tower, New York, N. Y.

Coates, John J., c/o Sheppard T. Powell, 
Chem. Engr., 330 N. Charles St., Balti
more, Md.

Cochrane,. John C., 1740 Military Rd., Buf
falo, N. Y.

Cohn, Morris M., 1101 Lexington Ave., Sche
nectady, N. Y.

Colbert, David, 2553 Hubbard St., Brooklyn, 
N. Y.

Cole, E. Shaw, 21 Erwin Park Rd., Monelair, 
N. J.

Collyer, Joseph C., Rm. 2100, Mun. Bldg., 
New York, N. Y.

Colquhoun, Colin, 101 Southard Ave., Rock
ville Centre, N. Y.

Cook, Rodney, Quoque, N. Y.
Copeland, Wm. R., State Off. Bldg., Hartford, 

Conn.
Cordell, Miss Mona, 3420 83rd St., Jackson 

Hts., L. I., N. Y.
Costello, John J., 631 Perine St., Elmira, N. Y.
Cottrell, H. S., 117 Liberty St., New York, 

N. Y.
Cowles, M. Warren, Hackensack Water Co., 

New Milford, N. J.
Cox, C. R., State Dept, of Health, Albany, 

N. Y.
Crawford, H. V., Gen. Electric Co., Sche

nectady, N. Y.
Cullison, Eugene F., 1 Cooks Lane, Highland 

Falls, N. Y.
D ’Aleo, A. R., c/o Lehman Sewer Pipe Co., 

Inc., 32 Court St., Brooklyn, N. Y.
Dappert, Anselmo F., 64 Winnie Rd., Delmar, 

N. Y.
Davis, Clarence A., E. I .  Du Pont De Nemours 

& Co., Station B, Buffalo, N. Y.
Davis, Walter S., 686 Myrtle Ave., Albany, 

N. Y.
Dayton, Alfred E., 273 Murray St., Newark, 

N. Y.
Dawson, Arthur, 736 Main St., Greenport, 

L. I., N. Y.
DeBrito, F. Saturnino, Jr., Caixo Postal 1631, 

Rio de Janeiro, Brazil, S. America.
De Groat, Frank N., Birchwood Ave., Nyack, 

N. Y.
DeMunn, E. M., Main St., Genesee, N. Y.
Denise, Wm. D., 486 Denise Rd., Rochester, 

N. Y.
Dent, Harry, 37 Spruce St., Great Neck, N. Y.
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Devendorf, Earl, State Dept, of Health, Al
bany, N. Y.

Dilles, Paul F., Canal St. Sew. Pit., Canal & 
West Sts., New York, N. Y.

Dobson, Wm. T., 4851 Grand Central Ter
minal, New York, N. Y.

Dobstaff, Robt., Jr., 4867 Seneca St., Ebe- 
nezer, N. Y.

Dobstaff, Robt. W., Sr., 135 Aurora Ave., 
Gardenville, N. Y.

Doman, Joseph, Div. of Highways & Sewers, 
Rm. No. 7, Town Hall, Greenwich, Conn.

Donaldson, Wellington, 125 Worth St., Dept, 
of Pub. Wks., New York, N. Y.

Downes, John R., Supt. Joint Sew. Treatment 
Wks., Bound Brook, N. J.

Dresselt, Edw. L., 7 North St., Cobleskill, 
N. Y.

Drexel, Frederick, 6266 60th Dr., Maspeth, 
L. I., N. Y.

Driscoll, Timothy J., 217 Benziger Ave., New 
Brighton, N. Y.

Duane, John M., St. & Sewer Commissioner, 
Miuoa, N. Y.

Dufficy, Frank J., 4300 Martha Ave., Bronx, 
N. Y.

Dyckman, Warren W., Mun, Bldg., Rm. 2142, 
New York, N. Y.

Eager, Vernon, 60 Dewey Ave., Buffalo, N. Y.
Edighoffer, Albert, 27 Parkwood Ave., Ken- 

more, N. Y.
Edinger, Harry F., 110 Prince St., Kingston, 

N. Y.
Edwards, Gail P., Wards Island Sew. Treat

ment Pit., Wards Island, N. Y.
Edwards, Wm. L ., Gowanda State Hospital, 

Gowanda, N. Y.
Eglof, Warren K., Dr., Niagara Univ., 

Niagara University, N. Y.
Ehle, Virgil, Grand St., Gloversville, N. Y.
Eich, Henry F., c/o Mrs. B. Samuel, 4205 S. 

23rd St., S. Omaha, Nebr.
Eliassen, Rolf, Assoc. Prof., N. Y. University, 

University Hts., N. Y.
Enslow, L. H., 155 E. 44th St., New York, 

N. Y.
Epstein, Harold, Rm. 1038, City Hall, Buf

falo, N. Y.
Erickson, W. J., State Dept, of Health, 217 

Lark St., Albany, N. Y.
Eustance, Arthur W., State Dept, of Health, 

Geneva Gen. Hosp., Geneva, N. Y.
Eustance, Harry W., 159 Rock Beach Rd., 

Rochester, N. Y.
Faber, H arry  A., 50 E. 41st St., New York,

N. Y.

Fair, Gordon M., Prof., 7 Scott St., Cam
bridge, Mass.

Farrell, Michael, 222 Mason St., Canandaigue, 
N. Y.

Fawls, James F., 2132 Mapes Ave., Bronx, 
New York, N. Y.

Fenger, J. W., 24 Idlewood Place, Hamburg, 
N. Y.

Fenton, John V., Professional Bldg., Lyn- 
brook, N. Y.

Ferris, J. E., Niagara Alkali Co., 60 E. 42nd 
St., New York, N. Y.

Field, W. T., Watertown, N. Y.
Findlay, Arthur, 292 Herkimer St., Buffalo, 

N. Y.
Fischer, Dr. Anthony J., c/o The Dorr Co., 

Inc., 570 Lexington Ave., New York, N. Y.
Fitzgerald, J. A., 271 Main St., Hudson Falls, 

N. Y.
FitzSimons, Richard II., 225 Raymond St., 

Rockville Centre, N. Y.
Five, Helge, 7 N. Ravine, Great Neck, N. Y.
Fleet, Gerald A., Lt., Station Hosp., Camp 

Davis, N. C.
Foley, Wm. M., Schenectady Co. Home, 

Hetcheltown Rd., Schenectady, N. Y.
Forbes, Albert F., Box 285, Watkins Glen, 

N. Y.
Fort, Edwin J., Huntington, L. I., N. Y.
Fortenbaugh, J. Warren, 155 Hamlin Rd., 

Buffalo, N. Y.
Frazier, Leonard II., 206 Catherine St., Scotia, 

N. Y.
Fuller, N. M., 106 Highland Pkwy., Olean, 

N. Y.
Gard, Chas. M., College of Engr., New York 

Univ., University Hts., New York, N. Y.
Gardner, Geo. W., San. Engr. Navy Sect., 

U. S. N. Oper. Base, Argentia, Newfound
land.

Gates, Justin F., 31 S. Main St., Port Henry, 
N. Y.

Gavett, Weston, 973 Kenyon Ave., Plainfield, 
N. J.

Gelbke, Arthur W., 226 Keats Ave., Elizabeth, 
N. J.

Gere, Wm. S., 117 James St., Syracuse, N. Y.
Gilereas, F. Wellington, Div. of Laboratories, 

State Dept, of Health, Albany, N. Y.
Gill, J. Francis, Commissioner of Wks., West 

Oneida St., Oswego, N. Y.
Gilman, Floyd, 19 S. Ave., Manchester, N. Y.
Glace, I .  M., c/o R. H. Hunt Co., Paris, Tenn.
Glynn, Wm. J., Frazier St., Brockport, N. Y.
Goldsmith, Philip, Coll. of Eng., San. Lab., 

N. Y. U., Univ. Hts., New York, N. Y.
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Goodenough, Prank H., 30 Wayne Ave., White 
Plains, N. Y.

Gorman, Richard C., Jr., 44 Genesee St., Hor
net], N. Y.

Gould, Richard H., 125 Worth St., New York, 
N. Y.

Greig, John M. M., 30 Church St., New York, 
N. Y.

Grelick, David, 100 Van Cortlandt Park, S., 
New York, N. Y.

Griffin, P. T., Box 408, Beaufort, S. C.
Grover, Robt. H., 18 Princeton St., Williston 

Park, L. I., N. Y.
Gyatt, W. P., 169 Milnor Ave., Syracuse, N. Y.
Haberer, John C., State Dept, of Health, 34 

South St., Middletown, N. Y.
Haemmerlein, Victor E., Village Hall, E. 

Aurora, N. Y.
Hale, Arnold H., 365 Linden Rd., Rt. No. 1, 

Brighton, N. Y.
Hall, Prank H., 181 Elderberry Rd., Mineola, 

N. Y.
Hall, Prederic B., 36 State St., Albany, N. Y.
Halloek, Emerson C., 6 Northview Place, 

White Plains, N. Y.
Halpin, John, 18 Park Ave., Port Washing

ton, N. Y.
Hamm, Wm. C., 9 Locust Ave., Port Washing

ton, N. Y.
Hammond, F. G., 1 Park Place, Canton, N. Y.
Hanson, John R., 9 Douglas Ave., Babylon, 

N. Y.
Hardenbergli, W. A., 310 E. 45th St., New 

York, N. Y.
Harding, J. C., Comm, of Pub. Wks., Co. Off. 

Bldg., White Plains, N. Y.
Hardy, C. Asa, 115 N. 14th St., Olean, N. Y.
Harrison, Edw. P., 2450 N. Broad St., Phila

delphia, Pa.
Hart, Chas. G., c/o Onondaga Pub. Wks. 

Comm., 109 Court House, Syracuse, N. Y.
Harvey, Carl, 4819 S. Paul Blvd., Rochester, 

N. Y.
Ilastie, James, 236 E. Shore Rd., Great Neck, 

L. I., N. Y.
Hawley, Arthur A., 25 7th St., Woodlawn, 

Lackawanna, N. Y.
Hayes, John A., S. St. Extension, Warwick, 

N. Y.
Hazen, Richard, c/o Malcolm Pirnie, 25 W. 

43rd St., New York, N. Y.
Hedgepeth, L. L., Penna. Salt Co., 1000 

Widener Bldg., Philadelphia, Pa.
Hedges, Horace P., 72 S. Bayles Ave., Port 

Washington, L. I., N. Y.
Henderson, Chas. P., 10 School St., Port 

Washington, N. Y.

Hendon, H. II. ,  216 Court House, Birming
ham, Ala.

Henel, Wm. P., 47 Spooner St., Hugenot, 
L. I., N. Y.

Herberger, Arthur Henry, 40 Stowe Ave., 
Baldwin L. I., N. Y.

Hess, Seth G., Interstate San. Com., 60 Hud
son St., New York, N. Y.

Heubi, Thomas, 45 Washington Ave., Fre- 
donia, N. Y.

Hickey, Wm., Piermont, N. Y.
Higgins, Wm. J., 118 W. 84th St., New York, 

N. Y.
Highberger, W. W., 445 Gramatan Ave., 

Mt. Vernon, N. Y.
Hill, G. Everett, 15 Bell St., Orange, N. J.
Hiller, Paul W., Innis, Speiden & Co., 117 

Liberty St., New York, N. Y.
Hirsehel, Leslie, 226-15 139th Ave., Laurel- 

ton, L. I., N. Y.
Iloag, Clarence C., 36 E. Wright Ave., Water

loo, N. Y.
Hoey, John B., 477 Middle Neck Rd., Great 

Neck, N. Y.
Hogan, James W. T., 83-33 247 St., Queens, 

New York, N. Y.
Hogan, Wm. J., 574 Willow Ave., Cedarhurst, 

L. I., N. Y.
Holland, Frank H., 312 Archer St., Freeport, 

N. Y.
Holloway, Prank M., Vapor Recovery Systems 

Co., 30 Church St., Suite 2214, New York, 
N. Y.

Holmes, Glenn D., 615 Starrett-Syracuse Bldg., 
Syracuse, N. Y.

Holmquist, Chas. A., State Dept, of Health, 
Albany, N. Y.

Ilonigman, Elkono G., 125 Worth St., Rm. 
823, New York, N. Y.

Hopkins, L. S. R., 76 William St., New York, 
N. Y.

Hopper, Allen O., 217 East Ave., Rochester, 
N. Y.

Horgan, John J., 53 Park Place, New York, 
N. Y.

Horn, A. John, Denton Hills, Huntington, 
N. Y.

Hotchkiss, H. T., Jr., Supervising Chemist, 
Mun. Bldg., Larchmont, N. Y.

Howson, J. T., 116 Elm St., Westfield, N. Y.
Hoyt, Clinton W., Webster Rd., Orchard Park, 

N. Y.
Huber, Harold, 5214 Broadway, Lancaster, 

N. Y.
Hulak, S. M., 2639 Garfield St., N.W., Wash

ington, D. C.
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Hults, Wm. S., Jr., 54 Irma Ave., Port Wash
ington, N. V.

Hurst, Wm. O., Millbrook, N. Y.
Hutcheson, H. D., 604 Colton Ave., Newark, 

N. Y.
Iscol, Geo., 125 Worth St., Rm. 816, New 

York, N. Y.
Jablon, Fred M., P. O. 493, Great Neck, N. Y.
Jarlinski, Thaddeus T., 2110 Ferry Ave., 

Niagara Falls, N. Y.
Jeffries, Ernest W., Plant Opr., 912 W. Main 

St., Riverhead, N. Y.
Jerge, Ray, 607 Iroquoit Bldg., Buffalo, N. Y.
Johnson, Clement, 3 Water St., Rockville 

Centre, N. Y.
Johnson, Herbert O., 10 Broadway, Great 

Neck, N. Y.
Johnson, John W., 65 Tillinghast Place, Buf

falo, N. Y.
Jones, Daniel, 324 North Ave., New Rochelle, 

N. Y.
Jones, E. M., Sales Engr., Simplex Valve & 

Meter Co., 68th & Upland Sts., Philadel
phia, Pa.

Jordan, Harry E., Secy., American Water 
Wks. Assn., 22 E. 40th St., Rm. 2601, New 
York, N. Y.

Jost, Chas. F., 112 E. 19th St., New York, 
N. Y.

Kappe, S. E., 5230 Massachusetts Ave., N.W., 
Washington, D. C.

Karsa, Wm. O., 66 Walnut St., Lackawanna, 
N. Y.

Kass, Nathan I., 167 Beaumont St., Brooklyn, 
N. Y.

Kassay, Albert E., 29 Gordon Ave., N. Tarry- 
town, N. Y.

Keeler, J. Harold, 795 Lake St., White Plains, 
N. Y.

Kelleher, Joseph A., 157-24 27tli Ave., Flush
ing, L. I., N. Y.

Keller, Jacob, East Ave., Shortsville, N. Y.
Keller, Lyndon M., Lt., Box 637, Oakdale, 

La.
Kellogg, Clarence E., 3 Barone Ave., Mt. 

Morris, N. Y.
Kelly, Clarence, 403 Westminster Rd., Cedar- 

hurst, N. Y.
Kelsey, Walter, Sarven Court, Tarrytown, 

N. Y.
Kemp, Harold A., 1721 N. Huntington St., 

Arlington, Va.
Keteham, Joseph M., Gilbert St., Northport, 

N. Y.
Kibler, H arry  J., 1180 E llico tt Creek Rd.,

Tonawanda, N . Y.

Kidd, Carl W., 65 Franklin St., Dansville, 
N. Y.

Kieffer, Joseph D., 519 Robineau Rd., Syra
cuse, N. Y.

Kiker, John E., Jr., N. Y. State Dept, of 
Health, 35 Market St., Poughkeepsie, N. Y.

Kileawley, Edw. J., Rensselaer Polytechnic 
Inst., Troy, N. Y.

Kin, Stephen R., 114 Ruhland Ave., Buffalo, 
N. Y.

Kirsner, Chas., 125 Spruce St., Cedarhurst, 
L. I., N. Y.

Kivell, Wayne A., c/o The Dorr Co., Inc., 570 
Lexington Ave., New York, N. Y.

Klegerman, M. H., 50 Church St., New York, 
N. Y.

Klemme, Wm. W., 259 Delaware Ave., Buffalo, 
N. Y.

Klinck, Frank, 408 Westminster Rd., Cedar
hurst, L. I., N. Y.

Koplowitz, Sol, Marshville, N. C.
Krell, A. J., Lt., Sanitary Corps, Sta. Hosp., 

Pine Camp, N. Y.
Kreuter, Clarence, 116 E. William St., Water

loo, N. Y.
Kriegel, Paul O., Box 214, Attica, N. Y.
Kulberg, Abraham J., 125 Worth St., Rm. 

823, New York, N. Y.
Lacy, Ilbert O., 16 Spruce St., Lockport, N. Y.
Langford, Leonard L., 441 Lexington Ave., 

New York, N. Y.
Larkin, Donald G., 101 Garden St., Pough

keepsie, N. Y.
Larkin, W. H., N. Y. State Dept, of Health, 

80 Centre St., New York, N. Y.
Larsen, Ernest A., 34 Grove St., Geneva, N. Y.
Laughlin, Wm. G., 270 Madison Ave., New 

York, N. Y.
LaValley, Edw. C., 101 Lake Rd., Ithaca, 

N. Y.
Laverty, Francis J., Capt., 356th Headquar

ters, Army Air Base, Topeka, Kans.
Lawrence, John, 43 Columbia St., Liberty, 

N. Y.
Ledford, Geo. L., 8943 Joliet Ave., Niagara 

Falls, N. Y.
Lewis, John V., 54 Court St., Rochester, N. Y.
Lieber, Maxim, San. Off. Sta. Hosp., Luke 

Field, Ariz.
Liebman, Henry, 135 W. 79th St., New 

York, N. Y.
Lippelt, Hans B., 9428 78th St., Ozone Park, 

N. Y.
Loomis, Harry E., 1112 Teall Ave., Syracuse, 

N. Y.
Lose, Chas., Capt., S tation  Hosp., 1326 S.U.,

Camp Lee, Va.
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Losee, James B., 25 Eosehill Ave., Tarrytown, 
N. Y.

Lowe, Walter M., Supt. of Sewers, Lakewood, 
N. Y.

Lozier, Wm. S., 10 Gibbs St., Bocliester, N. Y.
Lusk, Chas. W., 7 Elmbrook Dr., Pittsford, 

N. Y.
Luther, L. L., 46 N. Ocean Dr., Preeport, 

N. Y.
Lynch, Daniel E., Jr., 810 Ocean Ave., Brook

lyn, N. Y.
Lynch, James T., 86 Genesee St., Auburn, 

N. Y.
Lyons, Wm., 295 Lyndale Ave., Kenmore, 

N. Y.
MaeCallum, C., 12 Beid Ave., Port Washing

ton, L. I., N. Y.
MaeCallum, Percy C., 31 Colony St., West 

Hempstead, N. Y.
McCarthy, Justin J., 69 School St., Arlington, 

Mass.
McCarthy, Wm. P., 112 McAllister Ave., Syra

cuse, N. Y.
McDonald, Boland G., 112 Woodbine Ave., E. 

Bochester, N. Y.
McDonnell, Geo. H., 1st Lt., San. Corps, Sta. 

Hosp., Camp Blanding, Fla.
MeKeeman, Edwin C., 123 New York Ave., 

Preeport, L. I., N. Y.
McLean, Clement, Iola Sanitarium, Bochester, 

N. Y.
Macauley, J. W., c/o Lehman Sewer Pipe Co., 

Inc., 32 Court St., Brooklyn, N. Y.
MacCrea, J. M., 153 Oakland St., Syracuse, 

N. Y.
Mack, Prank, 228 Washington St., Franklin 

Square, L. I., N. Y.
Magee, Geo. W., Hudson Biver State Hosp., 

Poughkeepsie, N. Y.
Malcolm, W. L., Cornell Univ., Ithaca, N. Y.
Mallory, Edw. B., 169 E. Clinton Ave., Tena- 

fly, N. J.
Mann, Alfred H., I l l  N. 18th St., Olean, 

N. Y.
Mann, Uhl, 6 Samson St., Cortland, N. Y.
Marchon, Seigmund S., 120 Shepherd St., 

Bockville Centre, N. Y.
Marshall, E. A., 167 Lafayette Ave., Geneva, 

N. Y.
Marshall, Leslie, 43 Dietz St., Hempstead, 

N. Y.
Marshall, W. B., 2314 E. Wyoming Place, 

Apt. E, Milwaukee, Wise.
Martin, A. E., 35 Mang Ave., Kenmore, N. Y.
Martin, Alexander G., 36 Kinsy Ave., Ken

more, N. Y.

Martin, Edw. J., Jr., 24 S. Washington St., 
Tarrytown, N. Y.

Marx, Prank, Highland, N . Y.
Mathers, Geo., 112 Boosevelt Ave., Garden 

City, N. Y.
Meeker, Herbert J., Mgr. Sew. Div., Worth

ington Pump & Machy Corp., Harrison, 
N. J.

Meiers, Walter W., 195-10 42nd Ave., Flush
ing, N. Y.

Mendelsohn, I.  W., Capt., C. E., Dept. Engr., 
Pt. Worth Quartermaster Depot, Ft. Worth, 
Texas.

Meron, L. A., City Hall, Glenns Falls, N. Y.
Mesner, Elmer C., 60 Concord Dr., Williams- 

ville, N. Y.
Michaels, John, Bur. of Sewers, Borough Hall, 

Kew Gardens, N. Y.
Miller, Fred M., 9 Maple Ave., Glen Cove, 

N. Y.
Miller, Wallace T., Mun. Bldg., Ossining, 

N. Y.
Milliken, Harold E., Plant Opr., 101 Swift 

St., Auburn, N. Y.
Mitchell, Louis, College of Applied Science, 

Syracuse Univ., Syracuse, N. Y.
Monsell, Harry M., 525 First St., Greenport, 

N. Y.
Montanari, Francis W., 411 Herald Bldg., 

Syracuse, N. Y.
Moor, Alex, 202 Dellwood Boad, Eggerstville, 

N. Y.
Moore, Geo. W., 26 Culver Parkway, Boehes- 

ter, N. Y.
Morey, Burrows, 3130 Wisconsin, N. W., 

Washington, D. C.
Mowbray, Geo. A., 31 Hobart Ave., Port 

Chester, N. Y.
Mower, Stanley E., 518 University Blk., Syra

cuse, N. Y.
Munding, Miss Germaine G., 51 Morton St., 

New York, N. Y.
Murphy, Beginald A., Willard, N. Y .
Netto, J. P. De Lemos, Caixa Postal 3244, 

Bio de Janeiro, Brazil, S. America.
Nevitt, I .  H., 1091 Eastern Ave., Toronto, 

Ont., Can.
Newsom, Beeves, 500 F ifth  Ave., New York, 

N. Y.
Nichols, Arthur E., 56 Clark St., Yonkers, 

N. Y.
Nicholson, C. P., 93 Pierce Ave., Hamburg, 

N. Y.
Nielsen, A. F., 120 Broadway, New York, N. Y.
Nugent, Harold F., Exchange St., Alden, N. Y.
Nussbaumer, Newell L., 327 Franklin St., 

Buffalo, N. Y.
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Nussberger, Fred, 44 14th Ed., Broad Channel, 
N. Y.

O ’Brien, Earl F., 3613 Midland Ave., Syra
cuse, N . Y.

Ockershausen, Biehard W., Tech. Ser. Div., 
Gen. Chem. Co., Edgewater, N. J.

O ’Connor, Wm. F., Jr., 37 Boosevelt St., 
Yonkers, N. Y.

O ’Dell, W. H., 30 W. Main St., Webster, 
N. Y.

Ogden, H. N., Prof., 416 Hanshaw Bd., Ithaca, 
N. Y.

O ’Hara, Franklin, 75 Stowe St., Lowville, 
N. Y.

Okun, Abraham H., 4 Lakewood Ave., Monti- 
cello, N. Y.

Okun, W. H., 125 Worth St., New York, N. Y.
0  ’Leary, Wm. A., 2728 Hendrick Hudson 

Parkway, Apt. B-66, Bronx, N. Y.
Orchard, W. J., Sales Mgr., Wallace & Tier- 

nan Co., Inc., Newark, N. J.
O’Toole, Matthew, 307 Bobert St., Canastota, 

N. Y.
Pallo, Peter E., Hackensack Water Co., New 

Milford, N. J.
Patterson, Boy E., 61 Sprague Bd., Scarsdale, 

N. Y.
Paul, Lewis G., B. F. D. No. 3, Hamburg, 

N. Y.
Pawlak, John S., Plant Opr., 129 Pleasant 

Pkwy., Cheektowaga, N. Y.
Peek, Lawrence J., Box 387, Delmar, N. Y.
Perrine, J. Franklin, Borough Hall, Kew Gar

dens, N. Y.
Perroni, Joseph, 73-12 194th St., Flushing, 

L. I., N. Y.
Peterson, Earl L., P. O. Box 111, Talladega, 

Ala.
Peyton, James T., 12 Tompkins Place, Hemp

stead, N. Y.
Phelps, E. B., Prof., 630 W. 168th St., New 

York, N. Y.
Phillips, H. N., 140 St. Andrews Lane, Glen 

Cove, N. Y.
Pieezonka, Thaddeus, 84 Elkhart St., Lacka

wanna, N. Y.
Pincus, Sol, 225 W. 86th St., New York, N. Y.
Pinkney, Glenn E., 40 South Ave., Webster, 

N. Y.
Pitkin, Ward H., 70 Bay Dr. Harbour Green, 

Massapequa, N. Y.
Pohl, C. A., Dr., 39 Cartland St., New York, 

N. Y.
Pollock, John M., 28 Amherst Bd., Port Wash

ington, N. Y.
Porter, Wm., 55 Hnion St., B allston Spa,

N. Y.

Potts, Clyde, 30 Church St., New York, N. Y.
Powell, A. E., Dr., Köppers Bes. Corp., Hop

per Bldg., Pittsburgh, Pa.
Powers, Leo, Pine Crest Farm, B. F. D. Bay- 

shore, N. Y.
Provost, Andrew J., Jr., Darien, Conn.
Purdie, David J., 20 Vesev St., Bm. 904, New 

York, N. Y.
Quaely, Martin F., Guggenheim Bros., 202nd 

St., and 10th Ave., New York, N. Y.
Raiscli, Wm., 227 Fulton St., New York, N. Y.
Bath, Henry M., 35-36 76th St., Jackson Hts., 

New York, N. Y.
Begelsen, Alfred E., 3114 Rawlins Ave., New 

York, N. Y.
Behler, Joseph E., Pub. Wks. Off., Navy Yard, 

Philadelphia, Pa.
Beisert, Michael J., 488 Oakland Ave., Cedar- 

hurst, L. I., N. Y.
Remson, John, 31 St. John’s Place, Free

port, N. Y.
Requardt, G. J., 1304 St. Paul St., Baltimore, 

Md.
Bibner, Morris, Mt. Prospect Lab., 355 Park 

Place, Brooklyn, N. Y.
Bice, Lawrence G., 908 College Ave., Niagara 

Falls, N. Y.
Bice, Lawrence H., 2405 Marion Ave., New 

York, N. Y.
Bickard, Grover E., 130 E. St., Oneonta, N. Y.
Riddick, Thomas M., 369 E. 149th St., New 

York, N. Y.
Biedel, John C., 505 Macon St., Brooklyn, 

N. Y.
Riis-Carstensen, Erik, 1040 Delaware Ave., 

Buffalo, N. Y.
Roberts, C. R., Dr. 524 W. 57th St., New York, 

N. Y.
Roberts, Jack, 515 Dorlands Ave., Toronto, 

Ont., Can.
Robinson, Geo. L., 4851 Grand Central Termi

nal, New York, N. Y.
Bocco, John, 20 Queen St., Freeport, N. Y.
Bock, Harold F., State Dept, of Health, 16 

Dietz St., Oneonta, N. Y.
Roe, Frank C., Carborundum Co., e/o Porous 

Products & Lab. Ware Dept., Niagara Falls, 
N. Y.

Rogers, Allan H., 110 Seventh St., Garden 
City, N. Y.

Byan, J. Samuel, 99 Olean St., Bolivar, N. Y.
Byan, Wm. A., 18 Bidge Bd., W., Rochester, 

N. Y.
Saetre, Leif, Box 484, Great Neck, N. Y.
Sage, Howard D., 192 S. Main St., Mechanie- 

ville, N. Y.
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Salle, Anthony, 81 Buffalo Ave., Long Beach, 
N. T .

Salvato, Joseph, Lt., San. Corps, Sta. Hosp., 
Indiantown Gap Mil. Res., Pa.

Sammis, L. A., P. O. Box 96, E. Northport, 
L. I., N. Y.

Samson, Channel, 176 Midland Ave., Kenmore, 
N. Y.

Sanborn, J. P., 30 Church St., New York, 
N. Y.

Sanderson, Wallace W., State Dept, of Health, 
Div. of Labs. & Res., New Scotland Ave., 
Albany, N. Y.

Savage, Edw., 120 Broadway, New York, N. Y.
Saville, Thorndike, Prof., Hyd. & San. Engr., 

Box 65, New York Univ., University Hts., 
N. Y.

Sawyer, Dr. Clair N., 2010 University Ave., 
Madison, Wise.

Schaefer, Edw. .J., 111-21 125th St., Ozone 
Park, N. Y.

Schreiner, W. R., c/o Dr. Burke Diefendorf, 
412 Rogers Bldg., Glen Falls, N. Y.

Schulenberg, F. L., 3635 Genesse St., Cheek- 
towaga, N. Y.

Schwartz, Louis, 396 E. 3rd St., Brooklyn, 
N. Y.

Scott, Rossiter S., 112 Park Ave., New York, 
N. Y.

Scott, Walter M., 145 S. Third Ave., Mt. Ver
non, N . Y.

Scovill, John R., 138 Forest Ave., Pearl River, 
N. Y.

Searls, Glenn, Pine Grove Ave., Rochester, 
N. Y.

Seifert, Wm. P., 77 Highview Ave., Tuckahoe, 
N. Y.

Shapiro, Robt., 159-07 Fourteenth Ave., Beeeh- 
hurst, L. I., New York, N. Y.

Sheppard, Frederick, 24 W. 40th St., New 
York, N. Y.

Shockley, Homer G., 7004 Colonial Rd.„
Brooklyn, N. Y.

Sickler, Archie H., 52 Dellwood Rd., Eggerts- 
ville, N. Y.

Sigworth, E. A., 48 Minell Place, Teaneek, 
N. J.

Simon, Samuel S., 125 Worth St., Rm. 816, 
New York, N. Y.

Simpson, R. W., P. O. Box 433, Biloxi, Miss.
Simson, Paul W., State Dept, of Health, 35 

Market St., Poughkeepsie, N. Y.
Skinner, J. F., 3333 W. 4th St., Los Angeles, 

Calif.
Slough, John, 55 S. Highland Ave., Wellsville, 

N. Y.

Smith, Benjamin L., Rm. 808, 11 N. Pearl St., 
Albany, N. Y.

Smith, E. A. Cappelen, 120 Broadway, New 
York, N. Y.

Smith, Edw. J., 1112 Ferry Ave., Niagara 
Falls, N. Y.

Smith, Frank J., American Wells Wks., 165 
Broadway, New York, N. Y.

Smith, Harold, 143 N. Long Beach Rd., Rock
ville Centre, N. Y.

Smith, L. R., 4 Pine St., Canton, N. Y.
Smith, Willard R., 15 Hollywood Ave., Glovers- 

ville, N. Y.
Snow, Willis J., State Engr., State Water 

Comm., State Off. Bldg., Hartford, Conn.
Snyder, N. S., 692 Ellicott Sq., Buffalo, N. Y.
Solomon, G. R., 257 Broadway, Troy, N. Y.
Sowdon, Wm. K., 342 Madison Ave., New 

York, N. Y.
Sparr, A. E., 4825 40th St., Sunnyside, L. I., 

N. Y.
Speirs, Geo. W., 115-91 223rd St., St. Albans, 

N. Y.
Spry, Fred J., Lincoln Hall, Cornell Univ., 

Ithaca, N. Y.
Stache, Paul, Box 339, Kings Park, L. I., 

N. Y.
Stalbird, James A., State Engr., Paul Smith 

Bldg., Saranac Lake, N . Y.
Stanley, Wm. E., c/o A. S. Bedell, State Dept, 

of Health, Albany, N. Y.
Steacy, John J., 2 Park Place, Cobleskill, 

N. Y.
Steffensen, S. W., 125 Worth St., Rm. 821, 

New York, N. Y.
Steiner, S. K., 79 Madison Ave., New York, 

N. Y.
Stepanek, Chas. H. B., 506 E. 19th St., New 

York, N. Y.
Stepsis, John S., Central Islip State Hosp., 

Central Islip, L. I., N. Y.
Sterns, Edw. A., 301 Pleasant Ave., Ham

burg, N. Y.
Stevenson, Albert H., U. S. Pub. Health Ser., 

Sub-Treasury Bldg., Pine & Wall Sts., New 
York, N. Y.

Stewart, W. H., P. O. Box 767, Syracuse, N. Y.
Stilson, Alden E., 216 E. 45th St., New York, 

N. Y.
Straub, Conrad P., 299 Myrtle Ave., Irvington, 

N. J.
Strong, Bruce F., 1111 Washington St., Olean, 

N. Y.
Strowbridge, John C., Supt. of Water & Sew

ers, Dundee, N. Y.
Studebaker, Leo, 1020 Whirlpool St., Niagara 

Falls, N. Y.
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Sutherland, Henry M., 132 Leonard Ave., 
Freeport, N. Y.

Svenson, Sven H., 957 E. Ferry St., Buffalo, 
N. Y.

Swanz, Howard G., 29 Woodlawn Ave., Buffalo, 
N. Y.

Sweeney, R. C., Lt. Col., c/o School of M ili
tary Govt., Univ. of Va., Charlotteville, Va.

Swenholt, John, Canning Co., Chemist, 40 
Franklin St., Rochester, N. Y.

Sylvester, Win. L., 336 Kenmore Rd., Douglas- 
ton, N. Y.

Symons, Dr. G. E., Buffalo Sewer Authority, 
Bird Island Lab., Buffalo, N. Y.

Taggart, Robt. S., 268 Guy Park Ave., Ams
terdam, N. Y.

Tallamy, Bertram Dailey, 5488 Main St., Wil- 
liamsville, N. Y.

Tamer, Paul, Hackensack Water Co., New 
Milford, N. J.

Tapman, Walter P., 3756 80th St., Jackson 
Hts., N. Y.

Tark, Rep., Link Belt Co., Philadelphia, Pa.
Taylor, Henry W., 11 Park Place, New York, 

N. Y.
Taylor, Warren G., Prof., 38 Union Ave., 

Schenectady, N. Y.
Terhoeven, G. E., 76 Naval St., Buffalo, N. Y.
Tetzlaff, Frank, 4606 Walsh St., Chevy Chase, 

Md.
Thamasett, Otto E., J. N. Adams Memorial 

Hosp., Perrysburg, N. Y.
Thayer, Reginald H ., 21 Morsemere Place, 

Yonkers, N. Y.
Thomas, Howard S., 25 Exchange St., Roches

ter, N. Y.
Thomson, F. N., 403 18 Pearl St., Utica, N. Y.
Thomson, J. B. F., 322 Main St., Huntington, 

N. Y.
Timmers, Walter W., State Dept, of Pub. 

Wks., Div. of Engr., State Off. Bldg., A l
bany, N. Y.

Tolman, S. L., c/o Jeffrey Mfg. Co., Columbus, 
Ohio.

Tomm, La Vern M., 62 Adams St., Tona- 
wanda, N. Y.

Tornow, Wm. H., 313 Pleasant Ave., Ham
burg, N. Y.

Torpey, Wilbur H., 58 Rossiter, Yonkers, N. Y.
Trimble, Earle J., Mun. Bldg., Morgan St., 

Ilion, N. Y.
Trotti, Patrick J., 155 Depeyster St., N. Tarry - 

town, N. Y.
Tuthill, Leon H., 220 Roanoke Ave., River- 

head, N. Y.
Ulip, Anthony, 42 St. M arks Ave., F reeport,

N. Y.

Upton, Frank W., 604 Wolcott Ave., Beacon, 
N. Y.

Urban, Robt. C., 138—46 Northern Blvd., 
Flushing, N. Y.

Van Denburg, J. W., c/o Dept, of Pub. Wks., 
125 Worth St., New York, N. Y.

Vanderlip, Arthur N., Prof., Conn. State Col
lege, Storrs, Conn.

Van Deusen, E. J., 21 Pearl St., Malone, N. Y.
Van Wyck, Geo. W., 134 Main St., Nyack, 

N. Y.
Velz, C. J 41 Villard Ave., Hastings-on- 

Hudson, N. Y.
Velzy, Chas. R., 113 Covington Rd., Buffalo, 

N. Y.
VerDow, Wm. H., 269 Murray St., Newark, 

N. Y.
Vickers, Thomas A., Comstock, N. Y.
Voigt, Richard C., 1060 Military Rd., Ken

more, N. Y.
Voorhis, Chester E., 253 Sunrise Highway, 

Rockville Centre, N. Y.
Vredenburg, Edw. L., 20 Van Orden Ave., 

Spring Valley, N. Y.
Vrooman, Morrell, 21-23 N. Main St., Glovers- 

ville, N. Y.
Wagenhals, H. H., Herald Bldg., Syracuse, 

N. Y.
Wagner, Edw. P., 55 W. 42nd St., New York, 

N. Y.
Walker, Chas. L., 201 Fairmont Ave., Ithaca, 

N. Y.
Wannenwetsch, T. A., 414 Pleasant Ave., 

Hamburg, N. Y.
Ward, Geo. C., 118 Depot Place, S. Nyack, 

N. Y.
Wardle, J. McClure, Dept, of Pub. Wks., 

Hudson, N. Y.
Ware, Howard, Union, N. Y.
Warren, Geo. D., Cor. Broad & Church St., 

Lyons, N. Y.
Washburn, Howard C., E. Main St., Sliort- 

ville, N. Y.
Watkins, Wm. W., 22 Elm St., Oneonta, N. Y.
Watson, Carl H., 19 Barstow Rd., Great Neck, 

N. Y.
Watson, H. D., c/o Matliieson Alkali Wks. 

Inc., 60 E. 42nd St., New York, N. Y.
Wecliter, Wm. H., 1436 Clay St., Bronx, N. Y.
Weisler, Leonard, Dr., 21 S. Fitzliugh St., 

Rochester, N. Y.
Welch, Geo. C., Plant Opr., 235 W. Main St., 

Riverhead, N. Y.
Welker, Leland A., 323 Liberty St., Penn Yan, 

N. Y.
Welsch, W . Frederick, 25 Fairw ay, Hem p

stead, N. Y.
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Westergaard, Viggio, Dept, of Pub. Wks., 
125 Worth St., New York, N. Y.

Wetherell, Joseph H., Niagara Alkali Co., 60
E. 42nd St., New York, N. Y.

Wheeler, Robt. C., 36 State St., Albany, N. Y.
Whitley, F. H., 1st Lt., San Corps, MacDill 

Field, Tampa, Fla.
Whitlock, Ernest W., c/o Malcolm Pirnie, 25 

W. 43rd St., New York, N. Y.
Williams, R. L., c/o Guggenheim Bros. Lab., 

202nd St. & 10th Ave., New York, N. Y.
Williamson, Lee H., e/o R. D. Wood Co., 400 

Chestnut St., Philadelphia, Pa.
Winsfield, Wilmer M., 916 Draper Ave., Sche

nectady, N. Y.
Wing, F. K., City Engr., Bin. 501 City Hall, 

Buffalo, N. Y.
Winne, Geo., 144 Maple Ave., Altamont, N. Y.

Woese, Carl F., 1001 Burnet Ave., Syracuse, 
N. Y.

Wood, Herbert M., 117 W.' Sunrise Highway, 
Freeport, N. Y.

Woodhull, Chas. R., 37 North St., Newburgh, 
N. Y.

Wright, Chilton A., 99 Livingston St., Brook
lyn, N. Y.

Wyckoff, Chas. R., 790 Riverside Dr., New 
York, N. Y.

Young, Alden W., 285 Osborn Ave., Riverhead, 
N. Y.

Zack, Samuel I., e/o Filtration Equipt. Corp., 
10 E. 40tli St., New York, N. Y.

Zollner, Frederick D., 35 State St., Batavia, 
N. Y.

Zuppinger, Wm., Blasdell, N. Y.

N orth  C arolina S ew age  W o rk s A ssociation

Mr. R. S. Phillips, Secretary-Treasurer, P. O. Box 1170, Durham, North Carolina

Abernethy, P. L., Water Dept., Hickory, 
N. C.

Adkins, W. W., Supt. of Plants, Water Dept., 
Asheboro, N. C.

American Enka Corp., Mr. B. W. Crutchfield, 
Enka, N. C.

Baity, H . G., Prof., Engr., Univ. of N. C., 
Chapel Hill, N. C.

Berk, Morton, Chemist, 205 Marshall Rd., 
Fayetteville, N. C.

Bunker, F. L., P. O. Box 1122, Chicago Pump 
Co., Charlotte, N. C.

Clapp, Milton, Jr., 237 Tranquil Ave., Char
lotte, N. C.

Coleman, Robt. F., Hotel Touraine, Brooklyn, 
N. Y.

Davis, H. F., Dist. Mgr., 1902 Pinewood 
Circle, Charlotte, N. C.

Davis, P. D., Assoc. Engr., W. M. Piatt 
Constr. Engr., Durham, N. C.

Durham Water Dept., D. McGregor Williams, 
Durham, N. C.

Franklin, W. M., Box 3162, Dilwortli Sta., 
Charlotte, N. C.

Gotaas, Harold B., Div. of Health & San., Off. 
of Coordinator of Inter-American Affairs, 
Dept, of Commerce Bldg., Washington, 
D.C.

Hall, W. H., Engr. Dept., Duke Univ., College 
Sta., Durham, N. C.

Henderlite, J. H., Post Utilities, Fort Bragg, 
N. C.

Heyward, T. C., Mech. & Elec. Engr., 1408 
Independent Bldg., Charlotte, N. C.

Kellogg, James W., Bact. & Chemist, State 
Lab. of Hygiene, Raleigh, N. C.

LeClere, Arthur B., Sales Engr., T. C. Hey- 
wood, 1408 Independence Bldg., Charlotte, 
N. C.

Luther, Robt., W., Plant Supt., Pub. Utility 
Comm., Box 56, Elizabeth City, N. C.

Malone, J. R., Chemist, Durham Water Dept., 
1312 N. Gregson St., Durham, N. C.

Michael, A. M., Supt. Water & Sewers, 
Mebane, N. C.

Moggio, Wm. A., 1st Lt., Camp Yan Dorn, 
Box 1013, McComb, Miss.

Moore, Geo. S., Supt. Water & Light Dept., 
Albermarle, N. C.

Nance, E. L., Erwin Creek Pit., Charlotte, 
N. C.

Olsen, W. C., Con. Engr., Raleigh, N. C.
Perkins, J. L., High Point, N. C.
Phillips, R. S., Water Dept., P. O. Box 1170, 

Durham, N. C.
Piatt, Wm. M., Con. Engr., I l l  Corcoran St., 

Durham, N. C.
Purser, John R., Jr., Treas., J. R. Purser 

Sales Eng. Inc., Suite 816, Independence 
Bldg., Charlotte, N. C.

Rawlins, Geo. S., Con. Engr., J. N. Pease & 
Co., Johnston Bldg., Charlotte, N. C.

Redding, Harry P., Eng. Durham Water Dept., 
Glenn Apts., No. 9, Durham, N. C.

Starling, Chas., Field Engr., Infileo, Inc., 301 
Hillside Ave., Charlotte, N . C.
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Swab, Bernal II., San. Engr., 406 Raleigb B. Vest, W. E., Supt. Water Wks., Charlotte,
& L. Bldg., Raleigh, N. C. N. C.

Swartz, Martin, Supt. Water & Light Comm., Warrenton Water Co., Moore, J. C., Supt., 
Greenville, N. C. Water Dept., Warrenton, N. C.

True, Albert O., San. Engr., Proximity Mfg. Wooten, M. Frank, Jr., Con. Engr., 1004
Co., Denim Branch, Greensboro, N . C. Latta Arcade, Charlotte, N. C.

Ohio S ew age W o rk s Conference Group

Mr. W. D. Sheets, Secretary-Treasurer, 240 Binns Blvd., Columbus, Ohio

Backherms, A. B., 3438 Sherel Circle, Cincin
nati, Ohio.

Bailey, J. W., 617 N. Main St., Bowling Green, 
Ohio.

Barnes, Geo. E., Prof., Case School of Applied 
Science, Cleveland, Ohio.

Barnes, L. B., 127 Meeker St., Bowling Green, 
Ohio.

Barstow, E. D., Barstow & LeFeber, Inc., 31 
N. Summit St., Akron, Ohio.

Barton, Ben H., 207 Locust St., Findlay, 
Ohio.

Bartow, Leslie W., Sewer Engr., City Hall, 
Portland, Ore.

Bauer, Carl, 317 W. Fulton St., Celina, Ohio.
Beck, Paul V., 3598 Raymont Blvd., Cleve

land, Ohio.
Behnke, Geo. C., 400 E. College St., Oberlin, 

Ohio.
Blanchard, H. C., R. F. D. No. 1, Medina, 

Ohio.
Bokerman, Harold, 415 Marshall St., Wau- 

seon, Ohio.
Bowman, W. Robt., 213 George St., Findlay, 

Ohio.
Bradford, Herbert N., P. O. Box 126, Van- 

dalia, Ohio.
Braidech, Dr. Mathew M., 100 E. 207th St., 

Euclid, Ohio.
Britt, C. E., 505 S. Maple St., Bowling Green, 

Ohio.
Browne, Floyd G., Box 27, Marion, Ohio.
Bryant, C. T., Supt., 102 E. First St., Spring

field, Ohio.
Burger, A. A., 1140 Leader Bldg., Cleveland, 

Ohio.
Calkins, Lyle W., Chemist, Sew. Treatment 

Wks., Bay View Park, Toledo, Ohio.
Craun, J. M., 355 Hippodrome Annex, Cleve

land, Ohio.
Collier, James R., 1194 Gulf Rd., Elyria, 

Ohio.
Decker, C. D., I l l  E. Maple St., Bryon, Ohio.
Dixon, G. Gale, 37 Carpenter Lane, German

town, Philadelphia, Pa.
Eagle, Geo. H., State Dept, of Health, Co

lumbus, Ohio.

Edwards, R. E., 514% Tusc. Ave., W., Bar
berton, Ohio.

Ellms, J. W., 1310 W. 112th St., Cleveland, 
Ohio.

Fischer, F. P., Wallace & Tiernan Co., 811 
Perry-Payne Bldg., Cleveland, Ohio.

Finkbeiner, Carleton S., 725 Nicholas Bldg., 
Toledo, Ohio.

Flower, G. E., 4720 Morningside Dr., Cleve
land, Ohio.

Frick, Edw. J., 1309 Plymouth Rd., Cleve
land, Ohio.

Fuller, Raymond II., 568 E. Broad St., Co
lumbus, Ohio.

Gerdel, W. C., c/o City Hall, North Section, 
Cleveland, Ohio.

Gray, D. M., Louisville Cement Co., Louisville,
Ky-

Growdon, Howard- C., 2804 Sherman Rd., 
Portsmouth, Ohio.

Hagerty, L. T., Sew. Disp. Pit., Bedford, 
Ohio.

Hall, G. Albro, State Dept, of Health, Co
lumbus, Ohio.

Harroun, F. E., 550 Barwell St., Akron, Ohio.
Hauck, Chas. F., House EE212, Apco, Ohio.
Havens, Wm. L., 1140 Leader Bldg., Cleve

land, Ohio.
Heffelfinger, D. D., City Hall, Alliance, Ohio.
Hoover, C. B., 252 E. 17th Ave., Columbus, 

Ohio.
Huffman, Lloyd C., 1966 Burbank Dr., Day

ton, Ohio.
Hull, F. J., Box 887, Ashtabula, Ohio.
Irwin, Forrest, 742 E. Mound St., Columbus, 

Ohio.
Jones, Frank Woodbury, 1140 Leader Bldg., 

Cleveland, Ohio.
Keirns, Orval D., Bellville, Ohio.
Keller, Dwight, 411 Oakwood Ave., Lancaster, 

Ohio.
Kline, H. S., 37 Pointview Ave., Dayton, 

Ohio.
Knox, W. H., Asst. Engr., 130 Webster Park 

Ave., Columbus, Ohio.
Kroone, T. H., 319 Plymouth Bldg., Cleveland, 

Ohio.
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Kussmaul, T. C., 568 E. Broad St., Columbus, 
Ohio.

LaRue, Luther, 501 Municipal Bldg., Akron, 
Ohio.

Lautensclilager, Herbert, 1115 Perry St., Orr- 
ville, Ohio.

Lawrence, E. A., 538 Rowlands Bldg., Co
lumbus, Ohio.

Leacli, Walter L., 1140 Leader Bldg., Cleve
land, Ohio.

Leist, Ervin P., 109 Seyfert Ave., Circleville, 
Ohio.

Leonard, Walter E., 102 Spring St., Willard, 
Ohio.

Lesher, Carl, 1085 Homewood Dr., Lakewood, 
Ohio.

Lower, J. R., Chemist-in-Charge, Bueyrus 
Water Wks., Bueyrus, Ohio.

Luehtenberg, R. O., 256 N. Ardmore Rd., Co
lumbus, Ohio.

MacDowell, R. F., 401 Chester-Twelfth Bldg., 
Cleveland, Ohio.

McDill, Bruce M., 721 Jefferson St., Tupelo, 
Miss.

McGuire, C. D., 448 Clinton St., Columbus, 
Ohio.

McIntyre, Frank J., 58 Olentangy St., Co
lumbus, Ohio.

McNeal, Leonard, 197 S.. Oak St., London, 
Ohio.

MacLachlan, Angus, 1740 E. 12th St., Cleve
land, Ohio.

Monroe, S. G., U. S. Pub. Health Ser., 1604 
Smith-Young Tower, San Antonio, Texas.

Morehouse, W. W., Dir. of Water Dept., 3rd 
Floor Municipal Bldg., Dayton, Ohio.

Nelson, Frederick G., c/o The Dorr Co., Inc., 
221 N. LaSalle St., Chicago, 111.

Niles, A. H., Supt., Sew. Treatment Wks., 
Bay View Park, Toledo, Ohio.

O ’Flaherty, Fred, Dr., Director, Dept, of 
Leather Res., Univ. of Cincinnati, Cincin
nati, Ohio.

Palocsay, Frank S.., Box 270, Walnut Ridge, 
Ark.

Pease, Maxfield, 4614 Prospect Ave., Cleve
land, Ohio.

Pettit, Chas., Malvern, Ohio.
Pierron, L. L ., 209 Walker St., Greenville, 

Ohio.
Pollex, Elmer, Foreman, Div. of Sew. Disp., 

e/o Sew. Treatment Wks., Bay View Park, 
Toledo, Ohio.

Powers, E. C., 20 N. 5th St., Columbus, Ohio.

Rauseher, Forrest L., 904 W. Greene St., 
Piqua, Ohio.

Roth, R. F., 116 W. Spring St., Oxford, Ohio.
Ruck, Franklin, Engr., Water Softener & Sew. 

Disp. Pits., R. R. No. 3, Troy, Ohio.
Rue, Robt., 64 N. Wright Ave., Osborn, Ohio.
Rupp, Daniel H., Water Dept., City Hall, 

Topeka, Kans.
Sargent, Edw. C., 2376 Northland Ave., Lake

wood, Ohio.
Schade, Willard F., 1st Lt., San Corps, Head

quarters, Fitzsimons Gen. Hosp., Denver, 
Colo.

Sehaetzle, T. C., 502 Mun. Bldg., Akron, Ohio.
Schoepfle, O. F., 908 Vine St., Sandusky, 

Ohio.
Scott, R. D., 1650 Essex Rd., Columbus, Ohio.
Sheets, W. D., 568 E. Broad St., Columbus, 

Ohio.
Singer, Oscar C., Lucas Co. Dist. Bd. of 

Health, 902 Adams St., Toledo, Ohio.
Slade, Chas. S., Franklin Co. San. Engr. Dept., 

Court House, Columbus, Ohio.
Smith, A. H., 2140 Ashland Ave., Toledo, 

Ohio.
Smith, E. E., Water & Sewage, Lima, Ohio.
Snyder, R. F., 1717 Milton Ave., N.E., Mas

sillon, Ohio.
Specht, James E., 1115 Perry St., Orrville, 

Ohio.
Stepleton, Harold A., 606 Toledo Trust Bldg., 

Toledo, Ohio.
Stewart, F. D., 2899 Neil Ave., Columbus, 

Ohio.
Straker, M. L., Box 65, Versailles, Ohio.
Tatlock, M. W., 2600 Salem Ave., Dayton, 

Ohio.
Tentschert, Francis F., e/o M. L. Miller, Con. 

Engr., 312 Tyler Bldg., Louisville, Ky.
Tolies, Frank C., 1140 Leader Bldg., Cleve

land, Ohio.
Turner, J. R., 136 Rae Ave., Mansfield, Ohio.
Uhlmann, Paul A., 2525 N. High St., Colum

bus, Ohio.
Walker, C. C., 1826 W. 1st Ave., Columbus, 

Ohio.
Wenger, J. H., 83 E. Broadway, Westerville, 

Ohio.
Wertz, Leroy F., Town Hall, Lebanon, Ohio.
Wirts, J. J., Easterly Sew. Treatment Wks., 

14101 Lake Shore Dr., Cleveland, Ohio.
Wittmer, Earl F., P. O. Box 27, Marion, Ohio.
Young, F. D., 3695 Daleford Rd., Cleveland, 

Ohio.
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O klahom a W ater and Sew age Conference

Mr. H. J. Darcey, Secretary-Treasurer, State Dept, of Health, Oklahoma City, Okla.

Dareey, H. J., c/o State Dept, of Health, 
Oklahoma City, Okla.

Herman, Frank, 1913 NW. 21st St., Okla
homa City, Okla.

Stapley, Edw. R., 27 College Circle, Stillwater, 
Okla.

Taylor, Frank S., Filtration Engr., 2809 NW.
17th St., Oklahoma City, Okla.

Van Gelder, J. M., Wallace & Tiernan Co., 
Inc., Dist. Sales Off., 828 Braniff Bldg., 
Third and Robinson Sts., Oklahoma City, 
Okla.

P acific  N orth w est Sew age W o rk s A ssociation

Mr. Fred Merryfield, Secretary-Treasurer, Civil Engr. Dept., Oregon State College,
Corvallis, Oregon

Baker, Stanley, L., 1218 E. 89th St., Seattle, 
Wash.

Bamford, J. H., Water Supt., Dayton, Wash.
Barney, J. W., City Mgr., Hillsboro, Ore.
Bow, Wilson F., Dist. Engr., Dept, of Health, 

Div. of Pub. Health Engr., Smith Tower, 
Seattle, Wash.

Briggs, Raymond J., Con. Engr., 210 Noble 
Bldg., Boise, Idaho.

Buchecker, A. I., Prin. Asst. City Engr., City 
of Spokane, 725 Chelan Ave., Spokane, 
Wash.

Campbell, Maxwellton S., 1412 Smith Tower, 
Seattle, Wash.

Casad, C. A., City Engr. & W. W. Supt., City 
Hall, Bremerton, Wash.

Charlton, David, Dr., 2340 S.W. Jefferson St., 
Portland, Ore.

Chase, H. W., Water Supt., Colfax, Wash.
Clare, H. C., Sau. Engr., Dept, of Pub. Health, 

Boise, Idaho.
Corey, R. H., Con. Engr., 909 Bedell Bldg., 

Portland, Ore.
Cotta, Maurice L., Assoc. San. Engr., Farm 

Sec. Admin. 1305 Terminal Sales Bldg., 
Portland, Ore.

Crow, Harry B., Sewer Supt., 240 5th Ave., W., 
Kirkland, Wash.

Cunningham, John W., 1112 Spalding Bldg., 
Portland, Ore.

Davis, G. Jr., Prin. Opr. Engr., Utilities—War 
Dept., 1108 N. 21st St., Boise, Idaho.

DeMoss, Samuel, Engr., War Dept., United 
States Engr. Off., Seattle, Wash.

Dodson, Roy E., Jr., 806 Oregon Bldg., Port
land, Ore.

Erickson, Frederick, San. Engr., Pierce Co. 
Health Dept., 101 East Rd., Tacoma, Wash.

Forsbeck, C. D., City Engr., Dept, of Pub. 
Wks., Tacoma, Wash.

Fowler, H. D., P. O. Box 3084, Seattle, Wash.
Gearhart, John C., c/o Stevens & Koon, 1203 

Spalding Bldg., Portland, Ore.

Gearhart, J. N., City Engr., City Hall, Co- 
quille, Ore.

Gooch, E. W., City Engr., 210 Lottie St., Bel
lingham, Wash.

Goodnight, V. L., City Engr., 445 N. 13th, 
Corvallis, Ore.

Green, Alvin, San. Engr., Dept, of Health, 
Tacoma, Wash.

Green, Carl E., 414 Spalding Bldg., Portland, 
Ore.

Hall, G. D., Engr., 416 A. W. Larson Bldg., 
Yakima, Wash.

Hallam, G. E., Water Supt., City of Orofino, 
Idaho.

Hamilton, R. F., Major, E. 844 18th St., 
Spokane, Wash.

Hammond, Geo. R., Off. Engr. King Co., Co. 
City Bldg., Seattle, Wash.

Harding, Robt. G., Con. Engr., 606 Utah Sav
ings & Trust Bldg., Salt Lake City, Utah.

Harstad, Howard T., San. Engr., Pierce Co., 
Health Dept., 505 Courthouse, Tacoma, 
Wash.

Heiss, Edw., Dist. Engr., Wallace & Tiernan 
Sales Corp., 917 Terminal Sales Bldg., 
Seattle, Wash.

Hill, W. R., Parker & H ill, Civil & Con. 
Engrs., 2021 Smith Tower, Seattle, Wash.

Holter, A. L., Assoc. Engr., Co. City Bldg., 
Seattle, Wash.

Howard, C. M., Concrete Pipe & Products 
Ass’n, 4319 Stoneway, Seattle, Wash.

Hoydar, Albert L., Water & Sew. Supt., 24 
Naches, Selah, Wash.

Hughes, W. P., City Water Supt., Lewiston, 
Idaho.

Ingalls, James, Sew. Pit. Supt., 612 Empire, 
Couer d ’Alene, Idaho.

Irwin, G. M., City Engr. & Water Comm., City 
Engrs. Off., Victoria, B. C., Can.

Jensen, Emil C., 526 Hutton Bldg., Spokane, 
Wash.

Koon, Ray E., Spalding Bldg., Portland, Ore.
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Kretsehmar, G. G., Dr., Walla Walla College, 
College Place, Wash.

Leaver, R. E., Jr., 526 Hutton Bldg., Dist. 
Engr., Spokane, Wash.

Lindgren, C. R., M.C., Co. Health Officer, 
Lane Co. Health Dept., Court House, Eu
gene, Ore.

Lovejoy, W. L., City Engr. & Water Supt., 
Hoquiam, Wash.

McLean, R. P., Supt. Water Dept., Walla 
Walla, Wash.

McCleary, E. L., Supt., Silverton Water 
Comm., Silverton, Ore.

Malony, W. L., 414 Symons Bldg., Spokane, 
Wash.

Mathews, Prank E., P. O. Box 487, Ellen- 
burg, Wash.

Merryfield, Pred, Civil Engr. Dept., Oregon 
State College, Corvallis, Ore.

Morrow, Ben, 209 City Hall, Portland, Ore.
Nelson, Ben O., City Engr., City Hall, Pull

man, Wash.
Pierron, Wm. Sr., City Hall, San. Inspector, 

Bellingham, Wash.
Rice, Archie H., Asst. Engr., State Bd. of 

Health, 816 Oregon Bldg., Portland, Ore.
Shera, Bryan, Eng. for the Pa. Salt Mfg. Co., 

Tacoma, Wash.
Shirley, Donald L., Mgr., Link Belt Co., 1637 

N.W. 14th Ave., Portland, Ore.
Signor, C. V., Water Supt., Grants Pass, Ore.
Smith, Harvey J., City Engr., City Hall, Mos

cow, Idaho.
Smith, Wendell H., Box 224, Idaho Falls, 

Idaho.

Smithson, Thomas, Con. Engr., 1934 N.E. 
Dekum, Portland, Ore.

Snyder, M. K., Prof., Civil Engr. Dept., 
Washington State College, Pullman, Wash.

Stockman, L. R., Con. Engr., Box 635, Baker, 
Ore.

Stockman, R. L., Dist. Engr., Div. of Pub. 
Health Engr., Wash. State Dept, of Health, 
Smith Tower, Seattle, Wash.

Sylliassen, M. O., 986 Dexter-Horton Bldg., 
Seattle, Wash.

Thiel, James A., Supt. of Streets & Sewers, 
210 Lottie St., Bellingham, Wash.

Thompson, H. Loren, Asst. Prof. of Civil 
Engr., Northwestern Tech. Inst., Evanston, 
111.

Turner, E. S., W. S. Turner & Co., Pacific 
Bldg., Portland, Ore.

Tyler, R. G., Prof., Dept, of Civil Engr., 
Univ. of Washington, Seattle, Wash.

Van Horn, R. B., Prof., Executive Head, Dept, 
of Civil Engr., Univ. of Washington, 
Seattle, Wash.

Vognild, R. O., Hooker Electro-Chemical Co., 
Tacoma, Wash.

Volpp, A. G., Water Supt., Box 114 William- 
ette, West Linn, Ore.

Ward, Paul, Asst. State San. Engr., Div. of 
Pub. Health, Boise, Idaho.

Warner, E. L., Mgr., Harrison Pipe Co., Ta
coma, Wash.

Williams, Chas. H., City Engr., 826 Percival 
St., Olympia, Wash.

Williams, T. Ross, Co. Sanitarian, Linn Co. 
Health Dept., Albany, Ore.

P en n sy lvan ia  Sew age W o rk s A ssociation

Mr. Bernard S. Bush, Seeretary-Treasurer, Penna. Dept, of Health, Kirby Health Center,
Wilkes-Barre, Penna.

Alexander, J. D., City Councilman, City Bldg., 
New Castle, Pa.

Allen, James H., Engr., Interstate Comm., 
Delaware River Basin, 581 Broad St., Sta. 
Bldg., Philadelphia, Pa.

Allison, T. H., Plumber, Tresslers Orphans 
Home, Loysville, Pa.

Armstrong, Paul A., 915 Porter St., Easton, 
Pa.

Bailey, S. C., Danville State Hosp., Danville, 
Pa.

Bainbridge, David W., 208 Yeakel Ave., Chest
nut H ill, Philadelphia, Pa.

Barney, John J., Sew. Treatment Wks., By- 
berry, Philadelphia, Pa.

Barrick, M. J., Dist. Engr., Dept, of Health, 
138 E. Third St., Williamsport, Pa.

Baum, H . J., City Engr., 3205 Broad Ave., 
Altoona, Pa.

Beamesderfer, Jas., Chief Opr., Lebanon Sew. 
Treatment Pit., 613 N. 8th St., Lebanon, 
Pa.

Beaumont, I I .  M., 480 Martin St., Roxborough, 
Pa.

Beckett, R. C., State San. Engr., State Bd. of 
Health, Dover, Del.

Benckert, Chas. A., Borough Engr. & Mgr., 
Sew. Disp. Pit., 17 Belvidere St., Nazareth, 
Pa.

Binkley, Alvin G., Rep., Mt. Penn, Borough of, 
2054 Fairview St., Mt. Penn, Reading, Pa.

Boardman, John, San. & Hyd. Engr., 426 W al
nut St., Philadelphia, Pa.
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Boardman, Wm. Hunter, Jr., Civil, Hyd. & 
San. Engr., 426 Walnut St., Philadelphia,

.P a.
Bogardus, Theodore S., 141 Murphy St., Berea, 

Ohio.
Bolenius, Robt. M., Chemist, 561 S. Queen 

St., Lancaster, Pa.
Brown, Glenn V., Dr., 312 E. Main St., 

Meehanicsburg, Pa.
Brumbaugh, W. Vernon, N a t’l Lime A ss’n, 

927 15th St., N.W., Washington, D. C.
Buckley, Thomas, Phila. Bur. of Engr., Sur

veys & Zoning, 1103 City Hall Annex, Phila
delphia, Pa.

Bush, Bernard S., Asst. Engr., Pa. Dept, of 
Health, Kirby Health Center, Wilkes-Barre, 
Pa.

Campbell, John, The Chester Engrs., Con. 
Engrs., 210 E. Parkway, Pittsburgh, Pa.

Carpenter, J. C., Civil Engr., Gannett, East
man & Fleming, Inc., Harrisburg, Pa.

Chase, E. Sherman, Metcalf & Eddy, Statler 
Bldg., Boston, Mass.

Cleland, R. R., 222 Hartswiek Ave., State Col
lege, Pa.

Clouser, L. H., Tenn. Valley Authority, Rm. 
615 Union Bldg., Knoxville, Tenn.

Corddry, W. H., Gannett, Eastman & Flem
ing, Inc., Harrisburg, Pa.

Craig, Robt. H., Con. Engr., Chamber of Com
merce Bldg., Harrisburg, Pa.

Daniels, F. E., Chief, 2115 N. Second St., 
Harrisburg, Pa.

Darby, W. A., 570 Lexington Ave., New York, 
N. Y.

Dawson, Thomas T., Harwood Beebe Co., 
Montgomery Bldg., Spartansburg, S. C.

Diefendorf, Fred G., Supt., P. O. Box 1533, 
Erie, Pa.

Dodson, R. A., Rep., White Haven Sanatorium, 
White Haven, Pa.

Douglass, R. M., Civil Engr., 912 Columbia 
Bank Bldg., Pittsburgh, Pa.

Durr, John J., Jr., Box 83, Bartley, N. J.
Eastburn, W. H., Rep., Mathieson Alkali Wks., 

Inc., Widener Bldg., Philadelphia, Pa.
Edgerley, Edw., 343 N. West End Ave., Lan

caster, Pa.
Elias, Geo. A., Pa. Dept, of Health, Suite 303, 

Keystone Bldg., Philadelphia, Pa.
Emerson, C. A., Havens & Emerson, Wool- 

worth Bldg., New York, N. Y. (Honorary).
Emigh, Wm. C., Coatesville, Pa.
Evans, David A., San. Disp. Engr., c/o P. O. 

Box 862, Reading, Pa.
Flanagan, Joseph E., Jr., N a t’l Inst, of 

Health, Bethesda, Md.

Fleming, M. C., Engr., Hardinge Co., Inc., 
York, Pa.

Foster, Norman, Con. Engr., Damon & Foster, 
Chester Pike & High St., Sharon Hill, Pa.

Freeburn, H. M., Chief Engr., Phila. Sub
urban Water Co., 1251 Montgomery Ave., 
Wynnewood, Pa.

Freund, J. P., Vice-Pres. & Plant Engr., 
Wyomissing Valley Disp. Co., P. O. Box 
940, Reading, Pa.

Friel, F. S., 1520 Locust St., Philadelphia, Pa.
Gidley, H. K., c/o State Health Dept., Charles

ton, W. Va.
Gilbert, J. J., San. Engr., 201 Wheatsheaf 

Lane, Abington, Pa.
Gill, Paul, 725 Chestnut St., Indiana, Pa.
Glace, I. M., Jr., Asst. Engr., 1225 Towns 

Ave., Charlotte, N. C.
Glace, I. M., Con. Engr., 20 S. 22nd St., Har

risburg, Pa.
Goff, Wm. A., Broad St. Sta. Bldg., 16th & 

Pa. Blvd., Suite No. 1411, Philadelphia, Pa.
Graeenin, Sylvester, 923 Dorr Ave., Farrell, 

Pa.
Grossart, L. J. H., 816 Chew St., Allentown, 

Pa.
Haddock, Fred R., Chief Engr., Roberts Filter 

Mfg. Co., Darby, Pa.
Hart, W. B., Supt., Gas, Acid & Drainage 

Dept., 3144 Passyunk Ave., Philadelphia, 
Pa.

Hartzell, E. F., Supt., Palmerton Disp. Co., 
Palmerton, Pa.

Haseltine, T. R., 210 E. Parkway, Pittsburgh, 
Pa.

Haworth, J. Victor, Borough Secy., Moylan, 
Rose Valley, Pa.

Haydock, Chas., Con. Engr., 311 Commercial 
Trust Bldg., Philadelphia, Pa.

Hedgepeth, L. L., Res. Chemist, Pa. Salt Mfg. 
Co., 1000 Widener Bldg., Philadelphia, Pa.

Herr, H. N., 114 Java Ave., Hershey, Pa.
Hess, Daniel J., Jr., San. Engr., 2508 Na

poleon Ave., Apt. J., New Orleans, La.
Hewitt, A. C., Chief Engr., American Lime & 

Stone Co., Bellefonte, Pa.
Hibschman, Chas. A., Supt., Ambler Borough, 

Ambler, Pa.
Hill, Tlieo. C., Hill & Hill, Engrs., North East, 

Pa.
Hoak, Richard B., Mellon Inst, of Indus. Res., 

Pittsburgh, Pa.
Hodge, W. W., Dept, of Chem. Engr., West 

Virginia Univ., Morgantown, W. Va.
Hoeflich, G. C., 619 Saude Ave., Essington, 

Pa.
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Hoff, Clarence W., Asst. Supt. of San. Drain
age, Lower Merion Twp., 75 E. Lancaster 
Ave., Ardmore, Pa.

Hoffert, J. R., Pa. Dept, of Health, Harris
burg, Pa.

Hutton, H. S., Wallace & Tiernan Co., Inc., 
Newark, N. J.

Johnson, Earle P., Flannery Bldg., Pittsburgh, 
Pa.

Johnson, H. B., Sewer Supt., Media, Pa.
Jones, Everett M., Sales Mgr., Simplex Valve 

& Meter Co., 68th & Upland Sts., Philadel
phia, Pa.

Jones, Frank Woodbury, Havens & Emerson, 
Cleveland, Ohio.

Kappe, S. E., 5230 Massachusetts Ave., Wash
ington, D. C.

Keefer, R. K., Supt., Sew. Treatment Pit., 
339 South St., Clarion, Pa.

Kinsel, Harry L., 6 Holland St., Newton, 
Mass.

Kochin, Milton S., 1st Lt., San. Corps, Sani
tation Officer, Station Hosp., Camp Living
ston, La.

Kremer, Robt. W., Pa. Dept, of Health, First 
N a t’l Bank Bldg., Greensburg, Pa.

Krum, Harry J., Jr., Chemist, Pa. Dept, of 
Health, 608 Crawford Co. Trust Bldg., 
Meadville, Pa.

Kurtz, Harold I., Supt., Sew. Treatment Pit., 
P. O. Box 924, Butler, Pa.

Lang, Wm. H., San. Engr., R. D. No. 1, 
Denbigh, Va.

Langford, L. L., Eastern Sales Mgr., Pacific 
Flush Tank Co., 441 Lexington Ave., New 
York, N. Y.

Leh, Willard, Lt., Station Hosp., Ft. Eustis, 
Va.

Leimbach, Harry, Opr., Sew. Treatment Pit., 
235 Greenwich St., Kutztown, Pa.

Lesher, Carl E., Jr., 1085 Homewood Dr., 
Lakewood, Ohio.

Long, Geo. S., 99th & Atlantic Ave., Virginia 
Beach, Va.

Lutz, Howland C., U. S. Pub. Health Ser., 
1307 Pere Marquette Bldg., New Orleans, 
La.

McAdoo & Allen Welting Co., S. Hellertown 
Ave., Quakertown, Pa.

Mallory, E. B., Director, Res. Labs., Lancaster 
Iron Wks., Inc., 85 Zabriskie St., Hacken
sack, N. J.

Mansfield, M. G., Rep., 1312 Park Bldg., Fifth  
Ave. & Smithfield St., Pittsburgh, Pa.

Matter, L. D., 2536 Lexington St., Harris
burg, Pa.

Mebus, Geo. B., Con. Engr., 112 S. Easton Rd., 
Glenside, Pa.

Merkel, Paul P., 1528 N. 11th St., Reading, 
Pa.

Miller, J. John, Lt., Auburn Gardens, 201 Old 
Glebe Rd., Apt. B, Alexandria, Va.

Miller, Roy, Treatment Pit. Opr., 1640 Lin
coln Ave., Northampton, Pa.

Milligan, Francis B., 2314 Walnut St., Camp 
Hill, Pa.

Moore, Chas. A., Opr., Sew. Disp. Pit., 450 
Green St., Royersford, Pa.

Morris, Paul J., Sew. Treatment Pit., 319 S. 
6th St., Reading, Pa.

Moses, H. E., 1522 N. Second St., Harrisburg, 
Pa.

Mowrey, J. Hase, Rep., Chambersburg, Boro 
of, Pub. Utilities, Chambersburg, Pa.

Mowry, Robt., Dist. Engr., Wallace & Tiernan 
Co., Inc., 1505 Race St., Philadelphia, Pa.

Murdock, Wm., San. Engr., 3984 Drexel Rd., 
Pittsburgh, Pa.

New Eastern State Penitentiary, Richard B. 
Paul, Sew. Opr., Graterford, Pa.

Nugent, Franklin J., 10 N. Greenwood St., 
New Castle, Pa.

O ’Donnell, R., 119 S. Atherton St., State Col
lege, Pa.

Olewiler, Grant M., Asst. Supt. of Health & 
Drainage, 75 E. Lancaster Ave., Ardmore, 
Pa.

Otterson, H. A., Rep., Warren State Hosp., 
Warren, Pa.

Palmer, I. Charles, City-County Bldg., Rm. 
423, Bur. of Sewers, Pittsburgh, Pa.

Payrow, Harry G., Rep., Asst. Prof. San. 
Engr., Dept, of Civil Engr., Lehigh Univ., 
Bethlehem, Pa.

Phillips, Roy L., City Engr., Meadville, Pa.
Pintar, Geo., Supv., Sew. Disp., 410 Staunton 

St., Farrell, Pa.
Ralston, Wilmer R., Sew. Opr., 214 William 

St., Downingtown, Pa.
Reese, Marshall, Rep., Buck Hill Falls Co., 

Buck Hill Falls, Pa.
Reilly, John J., Con. Engr., 500 Newrose 

Bldg., Main & Spring Sts., Pittston, Pa.
Reuning, Howard T., Engr. Dept., Elk Tan

ning Co., Montmorenei Rd., Ridgway, Pa.
Rhoads, Edw. J., Supt. Sew. Treatment Pit., 

City of Lancaster, 531 Chester St., Lan
caster, Pa.

Rice, John M., Con. Engr., 2502 Grant Bldg., 
Pittsburgh, Pa.

Ricker, W. H., Jr., Dept, of Civil Engr., 523 
W. Beaver Ave., State College, Pa.
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Roetman, Edmond T., San. Engr., American 
Viscose Corp., Marcus Hook, Pa.

Rosengarten, W. E., Twp. Engr., 75 E. Lan
caster Ave., Ardmore, Pa.

Schaut, Geo. G., 1308 W. Ontario St., Phila
delphia, Pa.

Scheffer, Louis K., 1013 Green St., Harris
burg, Pa.

Schwartz, H. L., Eastern Dist. Rep., The 
American Well Wks., Inc., 515 Commercial 
Trust Bldg., Philadelphia, Pa.

Searight, Geo. P., Borough Mgr., Carlisle, Pa.
Seltzer, J. M., Elkins Tannery, Elkins, W. Va.
Shank, J. J., Wayne Labs., 17 E. Main St., 

Waynesboro, Pa.
Sheen, Robt. T., 7711 Orchard Way, Chestnut 

Hill, Pa.
Shertzer, J. H., City Engr., Lancaster Pa.
Siebert, Christian L., Exec. Engr., San. Water 

Bd., Pa. Dept, of Health, Harrisburg, Pa.
Smith, Marvin L., Asst. San. Engr., Pa. Dept, 

of Health, Kirby Health Center, Wilkes- 
Barre, Pa.

Smith, Merlin D., Sew. Pit. Opr., Laurelton 
State Village, Laurelton, Pa.

Snelsire, Wm., Rep., Pa. Salt Mfg. Co., 641 
Hnion Trust Bldg., Pittsburgh, Pa.

Spear, Wm. B., Sew. Disp. Pit., R. D. No. 7, 
Chambersburg, Pa.

Speiden, H. W., Dept, of Civil Engr., W. Va. 
Univ., Morgantown, W. Va.

Stewart, H. M., 35th & Allegheny Ave., Phila
delphia, Pa.

Stiles, Morrison, Supt., Radnor-Haverford 
Sew. Treatment Pit., Glendale Ed., R. F. D. 
No. 1, Newtown Sq., Pa.

Susa, Stephen A., Supv. of Sew. Pit., 306 
Hamilton Ave., Farrell, Pa.

Swineliart, Eugene B., Chief Opr., Pottstown 
Boro Sew. Disp. Pit., 1133 S. St., Potts
town, Pa.

Tark, M. B., Rep., Link Belt Co., Philadel
phia, Pa.

Thorn, Wm. J., Branch Mgr., Innis, Speiden 
& Co., 401 N. Broad St., Philadelphia, Pa.

Trebler, H. A., Chem. Engr., 1403 Eutaw 
Place, Baltimore, Md.

Trescott, Boyd, 115 Edge Hill Rd., Abington, 
Pa.

Turner, Homer G., Res. Engr., State College, 
Pa.

Tygert, C. B., Rep., Wallace & Tiernan Co., 
Inc., 208 Jackson Ave., Rutherford, N. J.

Umbenhauer, E. J., 1815 Rosaria St., Laredo, 
Texas.

Van Atta, J. W., Vice-Pres., Ralph B. Carter 
Co., 53 Park Place, New York, N. Y.

Wagner, Edwin B., Downingtown, Pa.
Walker, Elton D., Dept, of Engr., Penna 

State College, State College, Pa.
Weacliter, Horace, Rep., Boro of Lansdale, 

110 Courtland St., Lansdale, Pa.
Weisel, W. O., City Engr., Supt. of Pub. Wks., 

Borough Hall, Doylestown, Pa.
Welsford, H. R., Pa. Dept, of Health, Suite 

303 Keystone Bldg., Philadelphia, Pa.
Wertz, C. F., P. O. Box 4821, Miami, Fla.
Weston, Roy F., 3144 Passyunk Ave., Phila

delphia, Pa.
Whitby, Steven, Chicago Pump Co., 2019 Rit- 

tenhouse Sq., Philadelphia, Pa.
Whitcomb, Leon R., 408 West Ave., Jenkin- 

town, Pa.
Williams, A. C., Twp. Engr., Haverford Twp., 

Upper Darby Post Office, Oakmont, Pa.
Williams, James C., Opr., Sew. Treatment Pit., 

Danville State Hosp., Danville, Pa.
Wirt, R. M., San. Engr., Court House, Ar

lington, Va.
Woodward, John D., Chief Opr. & Chemist, 

Conshohocken Sew. Treatment Pit., Con- 
sliohoeken, Pa.

Yenchko, John, Asst. San. Engr., Pa. Dept, 
of Health, Kirby Health Center, Wilkes- 
Barre, Pa.

Yerkes, Milton R., Engr., Radnor Twp., 
Wayne, Pa.

Young, C. H., Dist. Engr., Pa. Dept, of 
Health, 608-09 Crawford Co. Trust Bldg., 
Meadville, Pa.

Young, Norman C., Borough Mgr., Borough 
Hall, Phoenixville, Pa.

R ocky M ountain  S ew age W ork s A ssociation

Mr. Dana E. Kepner, Secretary, 1921 Blake Street, Denver, Colorado

Amend, J. E., Water & Sewer Supt., City 
Hall, Brighton, Colo.

Brownson, Bruce, City Mgr., City Hall, Grand 
Junction, Colo.

Cedarberg, C. R., 1420 Dahlia, Denver, Colo.

Coberly, Carroll H., Con. Engr., 1441 Welton 
St., Denver, Colo.

Coy, Burgis, City Engr., City Hall, Ft. Col
lins, Colo.
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Davis, Chas. A., City San. Engr., City & Co. 
Bldg., Denver, Colo.

Donnell, Geo. M., Con. Engr., Worland, Wyo.
Fosner, L. E., Dr., Mayor, Evasion, Wyo.
Fox, Paul S., State San. Engr., New Mexico 

Bur. of Health, Box 711, Santa Fe, N. Mex.
Franks, John T., Farm Credit Bldg., R. & U. 

Service Command, Omaha, Nebr.
Freeman, W. B., Lock Joint Pipe Co., 1716 

Calif. St., Denver, Colo.
Goldenberg, Chas. N., Con. Engr., 558 Michi

gan Ave., Mobile, Ala.
Gross, Dwight D., Chief Engr., Bd. of Water 

Commissioners, City & Co. Bldg., Denver, 
Colo.

Heaslit, Walter, Water & Sewer Supt., Arvada, 
Colo.

Hill, Frank C., Water & Sewer Supt., City 
Hall, Montrose, Colo.

Holden, E. G., 1317 P St., Fresno, Calif.
Howe, Ben V., State San. Engr., Argonaut 

Hotel, Denver, Colo.

Jenks, Glen, Sew. Plant Supt., 150 W. Heald 
St., Sheridan, Wyo.

Kepner, Dana E., 1921 Blake St., Denver, 
Colo.

McClintock, H. C., City Mgr., Boulder, Colo.
Osborn, L. C., 910% W. 3rd St., Grand Island, 

Nebr.
Reybold, E. C., Secy., 1009 17tli St., Denver, 

Colo.
Schirk, J. M., Marshall Apts., Casper, Wyo.
Sclimit, J. M., City Engr., City Hall, Lewis

ton, Mont.
Slee, Angus E., City Engr., City Hall, Long

mont, Colo.
Streeter, Robt. L., Civil Engr., Gillette, Wyo.
Yeatch, F. M., Con. Engr., 4706 Broadway, 

Kansas City, Mo.
Watson, Henry G., City Engr., 102 City & 

Co. Bldg., Cheyenne, Wyo.
Williams, L. O., Jr., State San. Engr., State 

House, Cheyenne, Wyo.

S ew age D iv is io n — T ex a s S ection , S. W . W . A.

Mr. V. M. Elders, Secretary-Treasurer, State Dept, of Health, Austin, Texas

Becker, Philip G., Jr., 1009 Orange St., Ft. 
Worth, Texas.

Berg, E. J. M., Rt. 7, Box 219, San Antonio, 
Texas.

Connell, C. H., Dr., Medical Field Service 
School, Carlisle Barracks, Pa.

Dickson, D. B., Supt. & Chemist, Water Puri
fication Pit., Wichita Falls, Texas.

Dixon, R. M., City Water Dept., Dallas, Texas.
Gauntt, W. C., 918 Avenue G, Galveston, 

Texas.
Heiland, H. R. F., 130 W. Rosewood, San An

tonio, Texas.
Koch & Fowler, Engrs., 701-2 Great N a t’l 

Life Bldg., Dallas, Texas.
Mahlie, W. S., Chemist in Charge of Water & 

Sew. Purification, Ft. Worth, Texas.
Menefee, James H., 2928 Broadway, Galves

ton, Texas.
Moor, W. C., Chemist in Charge of Sew. Pit., 

Armour & Co., Stock Yds. Sta., Ft. Worth, 
Texas.

Newland, Stewart H., Dist. Engr., Wallace & 
Tiernan Co., Inc., P. O. Box 1458, Abilene, 
Texas.

Oliver, J. C., Lt., Headquarters, M. R. T. C., 
San. Technicians School, Camp Barkeley, 
Texas.

Paessler, Alfred H., Supt. Sew. Treatment 
Pit., City of Austin, Austin, Texas.

Pearl, Emanuel H., Lt., 2529 Park Row, 
Dallas, Texas.

Puckhaber, Fred H., Dist. Sales Off., Wallace 
& Tiernan Co., Inc., 1120 Liberty Bank 
Bldg., Dallas, Texas.

Schouten, Ernest W., 828 Braniff Bldg.,
Third & Robinsons Sts., Oklahoma City, 
Okla.

Weiss, R. H., Engr., Texas State Dept, of 
Health, 1512 South St., Kerrville, Texas.

Welch, W. H., 1620 N. Fannin Ave., Tyler, 
Texas.

Winder, Norman G., Co. Health Dept., Co. 
Court House, Dallas, Texas.

T h e C anadian In stitu te  on S ew a g e  and S an ita tion

Dr. A. E. Berry, Secretary-Treasurer, Sanitary Engineering Div., Ontario Dept, of Health,
Toronto, Ontario, Canada

Anderson, C. S., Engr., Tisdale Twp., S.
Porcupine, Ontario, Canada.

Armstrong, C. G. R., Con. Engr,, Bartlet 
Bldg., Windsor, Ontario, Canada.

Baird, E. M., Twp. Engr., 11 Avalon Blvd., 
Scarborough, Ontario, Canada.

Baty, J. Bernard, Dept, of Civil Engr., 
Queen’s Univ., Kingston, Ontario, Canada.
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Berry, A. E., Dir., San. Engr. Div., Ontario 
Dept, of Health, 235 Gainsboro Rd., To
ronto, Ontario, Canada.

Brakenridge, Chas., City Engr., City Hall, 
Vancouver, B. C., Canada.

Brerton, W. P., City Engr., c/o Greater Win
nipeg San. Dist., 223 James Ave., Winnipeg, 
Manitoba, Canada.

Browne, E. G., Engr., Teck Twp., Kirkland 
Lake, Ontario, Canada.

Brownridge, P. B., Town Clerk, Cornwall, 
Ontario, Canada.

Burn, G. A. H., Asst. San. Engr., Ontario 
Dept, of Health, Parliament Bldg., To
ronto, Ontario, Canada.

Burnett, A. H., Supt., Union Sewerage Comm., 
Town Hall, Mimico, Ontario, Canada.

Chisholm, D. M., Sales Mgr., Norton Co. of 
Canada, Ltd., Hamilton, Ontario, Canada.

Cleveland, E. A., Chairman Vancouver & Dists. 
Joint Sew. & Drainage Bd., Bekins Bldg., 
Vancouver, B. C., Canada.

Collins, W. H., Sewer Engr., City of Hamil
ton, 16 Senator Ave., Hamilton, Canada.

Conant, F. M., Engr., Link Belt Ltd., 791 
Eastern Ave., Toronto, Ontario, Canada.

Coulson, C. L., City Engr., Welland, Ontario, 
Canada.

Cousineau, A., Supt., Engr. Div. of San., 
Dept, of Health, City Hall Annex, Montreal, 
P. Q., Canada.

Cyr, Rene, Asst. Chief Engr., Ministry of 
Health, 89 E. Notre Dame St., Montreal, 
Quebec, Canada.

Darling, E. H., Con. Engr., 513 Pigott Bldg., 
Hamilton, Ontario, Canada.

Deslauriers, Alfred Joseph, City Hall, 1 18th 
Ave., Lachine, Quebec, Canada.

Doughan, Lee D., Jr., Sales Engr., Dorr Co., 
Inc., 80 Richmond St., W., Toronto, Ontario, 
Canada.

Durrant, W. K. F., Chief Opr., Sew. Disp. 
Wks., P. 0. Box 43, Moose Jaw, Saskatche
wan, Canada.

Edgecombe, G. H., Dist. Engr., Dept, of Pen
sions & N at’l Health, Box 296, St. John, 
New Brunswick, Canada.

Elnor, Geo. E., City Foreman, City Warehouse, 
North Bay, Ontario, Canada.

Ferguson, G. H., Chief Engr., Dept, of Pen
sions & N at’l Health, Daly Bldg., Ottawa, 
Ontario, Canada.

Francis Hankin & Co., Ltd., 2028 Union Ave., 
Montreal, Canada.

Fraser, Chas. E., Fraser Brace, Ltd., 107 Craig 
St., W., Montreal, Quebec, Canada.
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French, R. Del., Prof. of Highway & Mun. 
Engr., McGill Univ., Montreal, Quebec, 
Canada.

Garrett, R. W., City Engr., City Hall, London, 
Ontario, Canada.

Gibbons, E. V., Chief Chemist, Sternson Labs., 
Brantford, Ontario, Canada.

Gibeau, H. A., Asst. Chief City Engr., 5618 
Phillips Ave., Montreal, Quebec, Canada.

Goodwin, S. E., Ont. Dist. Mgr., Chas. War- 
noek & Co., Ltd., Harbor Comm. Bldg., To
ronto, Ontario, Canada.

Hanenberg, A. L., Supv. Spring Valley Sew. 
Treatment Pit., 94 Fairview Ave., Kitchener, 
Ontario, Canada.

Harris, R. C., Commissioner of Wks., City Hall, 
Toronto, 2, Canada.

Hobson, N. C., Box 10, Montreal, Canada.
Howard, N. J., Dir., Filtration Pit. Lab., 410 

Lake Shore Rd., Centre Island, Toronto, 
Ontario, Canada.

Howe, J. P., Town Engr., Pembroke, Ontario, 
Canada.

Hubei, J. H., Chem. Engr., Development Dept., 
Canadian Industries Ltd., P. O. Box 10, 
Montreal, P. Q., Canada.

Jack, D., City Engr., City Hall, Kingston, On
tario, Canada.

Jack, Grant R., Commissioner of Wks., Twp. 
of East York, 787 Coxwell Ave., Toronto, 
Ontario, Canada.

Jacklin, T. W., Advtg. Dir. & Editorial Con
sultant, Engr. & Contract Record, 347 Ade
laide St., W., Toronto, Ontario, Canada.

Jardine, M. E., Town Clerk, Hespeler, On
tario, Canada.

Kinney, J. B., Mgr., Wallace & Tiernan Co., 
Ltd., 345 Sorauren Ave., Toronto, Ontario, 
Canada.

Lafreniere, Theo. J., Provincial San. Engr., 
Bur. of Health of Quebec, 89 East, Notre 
Dame, Montreal, Quebec, Canada.

Lamb, Chas., Chairman, Bd. of Wks., 159 
Lindsay St., S., Lindsay, Ontario, Canada.

Lamson, B. F., City Engr., St. Catharines, 
Ontario, Canada.

Lawson, W. S., Chief Engr., Dept, of Justice, 
Confederation Bldgs., Ottawa, Ontario, 
Canada.

Lea, W. S., Con. Engr., 1226 University St., 
Montreal, P. Q., Canada.

Ley, Chas. H., Sales Engr., Dominion Wheel & 
Foundries Ltd., 171 Eastern Ave., To
ronto Ontario, Canada.

Lloyd, G. H., Can. Locomotive Co., 610 Fed
eral Bldg., Toronto, Ontario, Canada.
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Longlais, Zachie, Coil. Engr., 105 Mountain 
Hill, Quebec, Canada.

MacLaren, J. F., Con. Engr., 1130 Bay St., 
Toronto, Ontario, Canada.

MacLean, J. D., Town Engr., Box 433, Tim
mins, Ontario, Canada.

McArthur, Franklin, Twp. Engr., Etobicoke 
Twp., Etobicoke Twp. Hall, Islington, On
tario, Canada.

McCannel, D. A. R., City Engr., City Hall, 
Regina, Saskatchewan, Canada.

McDonald, N. G., Con. Engr., 1130 Bay St., 
Toronto, Ontario, Canada.

McFaul, W. L., City Engr., Hamilton, Ontario, 
Canada.

McKay, R. Donald, San. Engr., Dept, of Pub. 
Health, Halifax, Nova Scotia, Canada.

McManamna, T. L., Viee-Pres., Internat’l 
Water Supply Co., 373 Wortley Rd., Lon
don, Ontario, Canada.

MeNiece, L. G., Town Engr., Orillia, Ontario, 
Canada.

McWilliams, D. B., Mgr., Dresser Mfg. Co., 
Ltd., 60 Front St., W. Toronto, Ontario, 
Canada.

Marsh, H. M., Vice-President, W. J. Westa- 
way Co., Ltd., Hamilton, Ontario, Canada.

Menzies, D. B., Prov. San. Engr., 218 Admin
istration Bldg., Edmonton, Alberta, Canada.

Miller, W. C., City Engr., 67 Gladstone St., 
St. Thomas, Ontario, Canada.

Mills, S. W., 105 Glengrove Ave., Toronto, 
Ontario, Canada.

Montreal, City of, Pub. Wks. Dept., City Hall, 
Montreal, Quebec, Canada.

Morin, A., Town Engr., 407 Blvd., Melancon, 
St. Jerome, P. Q., Canada.

Morrissette, Romeo, 15 rue Longval, Cap de la 
Madeleine, P. Q., Canada.

Mott, C. A., City Engr., Belleville, Ontario, 
Canada.

Nicklin, H. S., City Engr., City Hall, Guelph, 
Ontario, Canada.

Oke, Ernest E. W., Mgr. and Engr., Pub. 
Utilities Comm., Cochrane, Ontario, Canada.

Parsons, R. H., City Engr., 133 Simeoe St., 
Peterborough, Ontario, Canada.

Phelps, Geo., Engr. of Sewers, Dept, of Wks., 
City Hall, Toronto, Ontario, Canada.

Plamondon, Sarto, 103 Pere Marquette St., 
Quebec City, P. Q., Canada.

Pringle, H. L., Mgr., Pub. Utilities Comm., 
Whitby, Ontario, Canada.

Redfern, W. B., Con. Engr., Excelsior Life 
Bldg., 36 Toronto St., Toronto, Ontario, 
Canada.

Riehl, W. H., City Engr., City Hall, Stratford, 
Ontario, Canada.

Roberton, L. T., Sew. Disp. Engr., 565 William 
St., London, Ontario, Canada.

Robinson, B., Dist. Mgr., Hardinge Co., Inc., 
Rm. 305, 200 Bay St., Toronto, Ontario, 
Canada.

Robinson, G. G., Pres., Concrete Pipe Ltd., 402 
Harbour Bldg., Toronto, Ontario, Canada.

Robinson, I. F., Contractor for Removal of 
Sludge, 28 Langarth St., London, Ontario, 
Canada.

Rogers, M. W., Mgr. Public Utilities Comm., 
Carleton Place, Ontario, Canada.

Rumble, Geo. B., e/o Wks. & Bldgs., Direc
torate, Royal Canadian Air Force, Jackson 
Bldg., Ottawa, Ontario, Canada.

Russell, J. P., “ Water & Sewage,”  341 
Church St., Toronto, Ontario, Canada.

Scheak, H. M., 75 Rosedale Hts., Toronto, On
tario, Canada.

Scott, W. M., Chairman of Comm., Greater 
Winnipeg San. Dist., 185 King St., Winni
peg, Canada.

Shook, H. R., Asst. Sales Mgr., N a t’l Sewer 
Pipe Co., 44 Victoria St., Toronto, Ontario, 
Canada.

Shupe, S., City Engr., City Hall, Kitchener, 
Ontario, Canada.

Spellman, W. A., Engr. Teck Twp., Stayner, 
Ontario, Canada.

Storrie, Wm., Con. Engr., 1130 Bay St., To
ronto, Ontario, Canada.

Sturegon, R. G., Town Engr., Port Elgin, On
tario, Canada.

Sutcliffe, H. W., Sutcliffe Co. Ltd., New Lis- 
keard, Ontario, Canada.

Symes, C. B., City Engr., Ft. William, On
tario, Canada.

Ternent, A., Commissioner of Wks., 83 De For
est Rd., Swansea, Ontario, Canada.

Thomas, A. H. R., Supt. Pub. Utilities Comm., 
874 Lake Shore Rd., New Toronto, Ontario, 
Canada.

Waddell, W. H., City Engr., Owen Sound, 
Ontario, Canada.

Watmough, W. W., Supt. Chemist, Depew 
Disp. Pit., 61 Erie Ave., Hamilton, Ontario, 
Canada.

Williamson, R. C., Tech. Service, Canadian In
dustries Ltd., House, Montreal, Quebec, 
Canada. (P. O. Box 10.)

Withington, C., Sales Mgr., Canada Vitrified 
Products Ltd., St. Thomas, Ontario, Canada.

Wood, J. R., Asst. City Engr., City Hall, Cal
gary, Alberta, Canada.
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Mr. J. H. Garner, Secretary, 28 Aberford Road, Wakefield, Yorks., England

Allen, F. W., Hacken Sew. Wks., Great Lever, 
Bolton, Lancs., England.

Artist, L. J., 2, Warren Ave., Portobello, 
Wakefield, Yorks., England.

Balfour, D. & Sons, 45 S. St., Durham, Eng
land.

Barraclough, D. H., Sew. Wks., Denton, 
Lancs., England.

Bell, H. D., Sew. Wks., Burton Grange, Lund 
Wood, Barnsley, Yorks., England.

Bennett, W. W., Tame & Rea Drainage Bd., 
Rookery Park, Erdington, Birmingham, 
England.

Beswick, G., Sew. Wks., Slacks Valley, Mid
dleton Junction, Lanes., England.

Bolton, J. F., Ames Crosta Mills & Co., Ltd., 
Moss Iron Wks., Heywood, Lancs., England.

Calvert, A., 43 Station Rd., Darnall, Sheffield, 
9, Yorks., England.

Campbell, J. L., Willow Holme Sew. Wks., 
Carlisle, England.

Christian, J. A., 84, Preston Old Rd., Freckle- 
ton, Preston, Lancs., England.

Clements, G. S., 51 The Drive, Bexley, Kent, 
England.

Clifford, W., “ Maycroft, ”  Stourbridge Rd., 
Wombourn, Wolverhampton, England.

Covill, R. W., 31 Pine Ave., Gravesend, Kent, 
England.

Drummond, A. II., Sew. Wks., Hook Rd., Ep
som, Surrey, England.

Edmondson, J. H., Sew. Wks., Wincobank, 
Sheffield, England.

Elsdon, G. D., Dr., Lancashire Rivers Rd., 50 
Mosley St., Manchester, England.

Etheridge, W., 37 Baginton Rd., Coventry, 
England.

Evans, S. C., Sew. Disp. & Refuse Destructor 
Wks., Windmill Rd., Luton, Beds., England.

Finch, J., Sew. Wks., Aldwarke, Parkgate, 
Rotherham, England.

Flowers, E., Balby Sew. Wks., Woodfield Rd., 
Doncaster, Yorks., England.

Fowler, G. J., Mackay’s Gardens Annexe, 
Graemes Rd., Cathedral P. O., Madras, 
India.

Freeborn, W. F., 34 Cardinal’s Walk, Hamp- 
ton-on-Thames, Middlesex, England.

Furphy, H. G., c/o Scott & Furphy, City Mu 
tual Bldgs., 465 Collins St., Melbourne, 
Victoria, C. 1, Australia.

Garner, J. H., Brynfield, 28 Aberford Rd., 
Wakefield, Yorkshire, England.

Gibbs, R. C., c/o Dorr-Oliver Co., Ltd., Abford 
House, Wilton Rd. (Victoria) London, S.W. 
1, England.

Gillard, J. E., Sew. Wks., Leamington, War
wickshire, England.

Goldthorpe, H. H., Deighton, Huddersfield, 
England.

Hambleton, F. T., Outfall Wks., Prestbury Nr. 
Macclesfield, Cheshire, England.

Hamlin, C. H., Sew. Wks., Windmill Rd., 
Luton, Beds., England.

Hardy, J. S., Rods Mill, Morley, Yorks., Eng
land.

Harris, J., Riverside Wks., Rainham, Essex, 
England.

Hodgson, E., Irrigation Farm, Harrington 
Rd., S. Norwood, London, S.E., 25, England.

Hodgson, H. J. N., 22 Brae Rd., Adelaide, S. 
Australia.

Holroyd, A., Chemist, Degenham Urban Dist. 
Council, Riverside Sew. Wks., Rainham, Es
sex, England.

Houlihan, J. E., 4 Strongbow Rd., Eltham, 
London, S.E. 9, England.

Howarth, J. P., Sew. Disp. Wks., Longford 
Rd., Cannock, Staffs., England.

Hoyle, W. II., “ Dilkusha,”  47, Victoria Rd., 
Topsham Nr. Exeter, Devons., England.

Hunter, A., Sew. Dept., City Chambers, 50 
John St., Glasgow, Scotland.

Hurley, J., Sew. Wks., Tettenhall, Wolver
hampton, England.

Jennings, A., Sew. Wks., Sefton Lane, Mag- 
hull, Nr. Liverpool, England.

Jepson, C., Sew. Wks., Davyhulme, Man
chester, England.

Jones, C. B. O., City of Coventry Chem. Lab., 
Whitley, Coventry, England.

Kershaw, Arnold, Chippenham Lane, Slough, 
Bucks., England.

Klein, L., Davyhulme Sew. Wks., Urmston, 
Manchester, England.

Lamb, P., Sew. Disp. Wks., Bromwich Rd., 
Worcester, England.

Lea, J. E., Lea Recorder Co. Ltd., Cornbrook 
Park Rd., Manchester 15, England.

Leigh, H. G., 28, West Leigh Rd., Blackburn, 
Lancs., England.

Lockett, W. T., W. Middlesex Main Drainage 
Wks., Oak Lane, Isleworth, Middlesex, Eng
land.

Lovett, M., W. Riding Rivers Bd., 71 Nortli- 
gate, Wakefield, England.
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Lumb, C., Sew. Dept. Salterhebble, Halifax, 
England.

MeNicholas, J., Brockhurst House, Bescot 
Crescent, Walsall, Staffs., England.

Makepeace, W. H., Sewer Engineer’s Off., 
Leek Rd., Stoke-on-Trent, England.

Miller, A. S., Sew. Wks., Manor Farm, Read
ing, Berks., England.

Modak, B. L., Rao Bahadur, Yeshoda Dham, 
Post Deccan, Bymkhana, Poona 4, India.

Modak, N. V., City Engr., Bombay Munici
pality, Bombay, India.

Monk, H. E., Co. Lab., Co. Bldgs., Worcester, 
England.

Moore, R. L., Brighouse Sew. Wks., Cooper 
Bridge, Mirfield, Yorks., England.

Mountfort, L. F., ‘ 1 Claverings, ”  Montagu 
Rd., Edmonton, London, N. 9, England.

Mumford, Mrs. G., e/o Activated Sludge, Ltd., 
96 Victoria St., London, S.W. 1, England.

Nixon, J., 29, Central Ave., Fartown, Hud
dersfield, Yorks., England.

Pledger, A., Granta, Carnels Head, Wolseley 
Rd., Plymouth, Devon., England.

Poole, S. B., 11 Clive Ave., Dales Lane, 
Whitefield, Manchester, England.

Reynoldson, T. B., Sew. Wks., Deighton, Hud
dersfield, Yorks., England.

Scott, W., Sew. Wks., Bury, Lancs., England.
Sidle, R. S., H.M. Office of Wks., Abell House, 

John Islip St., Westminster, London, S.W. 
1, England.

Smith, G. C., Sew. Wks., Campbell Rd., Swin- 
ton, Manchester, England.

Snook, W. F. A., Bretons Farm, Rainham Rd., 
Rainham, Essex, England.

Stanbridge, H. H., Sew. Wks., Hook Rd., 
Epsom, Surrey, England.

Staynes, E. H., Sew. Wks., Mitchell Laithes, 
Dewsbury, England.

Stone, A. R., Stoke Farm, Stoke Bardolpli, 
Nottingham, England.

Taylor, H., Stalybridge & Dukinfield, Joint 
Sew. Wks., Bradley Hirst, Dukinfield, Ches., 
England.

Thatcher, H. D., Lismore, 17 Foley Rd., 
Strettly, Birmingham, England.

Thomas, A., 23 Woodfield Ave., Gravesend, 
Kent, England.

Thompson, J. T., c/o Sewerage Engr’s. Dept., 
Civil Hall, Leeds 1, England.

Thornhill, S., Sew. Wks., Newbridge Lane, 
Old Whittington, Chesterfield, Derbyshire, 
England.

Townend, C. B., Modgen Wks., Isleworth, Mid
dlesex, England.

Ward, A. R., Sew. Wks., Heathside Farm, 
Cheadle Heath, Stockport, England.

Watson, W., Dockfield, Shipley, Yorks., Eng
land.

Weir, E. McG., 61 Colne Rd., Burnley, Lancs., 
England.

Wishart, J. M., Gen. Mgr., Rivers Dept., 
Town Hall, Manchester, England.

Wontner-Smith, H., Sew. Wks., Esholt Hall, 
Nr. Shipley, Yorks., England.

T h e In stitu tion  of S an itary  E n g in eers— E n glan d

Mrs. E. M. Kerry, Acting Secretary, 118 Victoria Street, Westminster, S.W. 1, England

Alford, John S., 13 Victoria St., Westminster, 
S.W. 1, London, England.

Armstrong, J. D., c/o Inst, of San. Engrs., 
118 Victoria St., Westminster, S.W. 1, Lon
don, England.

Ashby, E. Hamilton, 1 Mitre Court Bldg., 
Inner Temple, London, E.C. 4, England.

Aslamidis, A., 25 Woodland Terrace, Charlton, 
S.E. 7, England.

Balsom, E. V., 100, Victoria St., London, S.W. 
1, England.

Barclay, W. G., 71 Wensleydale Rd., Hamp
ton, “ Carlisle,”  Middlesex, England.

Blizard, W. E., 25 Victoria St., S.W. 1, Lon
don, England.

Brassey-Edwards, S., c/o Messrs. Ames Crosta 
Mills & Co., Ltd., Abbey House, Victoria 
St., London, S.W. 1, England.

Brown, W. Fillingham, Claxton, Copthorne 
Rd., Rickmansworth, Herts., England.

Clark, H. W., The Vicarage, Sturton-Le- 
Steeple, Retford, Nottinghamshire, England.

Collard, A. E., 24 St. Mary’s Rd., Ealing, 
London, W. 5, England.

Coombs, E. P., 2 Victoria Ave., Fincley, Lon
don, N. 3, England.

Cotterell, G. T., A. P. I. Cotterell & Son, 54, 
Victoria St., Westminster, London, S.W. 1, 
England.

Easdale, W. C., 32 Grove Gardens, Tedding- 
ton, Middlesex, England.

Ely, E. H., 14 Spenser Rd., Herne Hill, Lon
don, S.E. 24, England.

Faulkner, T. G., 41 Wantgate Rd., Didcot, 
Berkshire, England.
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Gregory, L. L., Corp. Sew. Wks., Salisbury, 
Wiltshire, England.

Haworth, W. D., 23 Collomore Ave., London, 
S.W. 18, England.

Ilesford, L., “ Dorian,”  Scalford Rd., Melton 
Mowbray, Leicestershire, England.

Hodges, H. E. W., 67 Longlands Park 
Crescent, Sidcup, Kent, England.

Moore, F. Owen, 484 Upper Richmond Rd., 
Barnes, S.W. 15, England.

Murray, A. E., Barnfleld, Blyth Rd., Bromley, 
Kent, England.

Porteous, W. K., 6 Netherton Rd., St. Mar
garets, Twickenham, Middlesex, England.

Sciver, A., 28 Victoria St., London, S.W. 1, 
England.

Streeter, S. H., Capt., “ Santasu,”  Warren 
Rd., Guildford, Surrey, England.

Summers, M. W., “ Arran”  Broom Way, Oat- 
lands Park, Weybridge, England.

Taylor, Godfrey, Artillery House, Artillery 
Row, Westminster, S.W. 1, England.

Watson, David M., “ Beechlawn,”  Gerrards 
Cross, Bucks., England.

Westwood, H. W., 176 Station Rd., Wylde 
Green, Birmingham, England.

White, R. H., 46 Heliers Ave., Hounslow, 
Middlesex, England.

Williams, G. Bransby, Killay House, Kew- 
hurst Ave., Cooden, Bexhill-on-Sea, England.
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NON-ASSOCIATION SUBSCRIBERS TO SEWAGE 
WORKS JOURNAL IN THE UNITED STATES 

AS OF DECEMBER 31, 1942

Alabama

State Board of Health, Bureau of Sanita
tion, 519 Dexter Ave., Montgomery, Ala.

Tennessee Coal, Iron & R. R. Co., c/o Mr. 
A. Clinton Decker, Sanitary Engineer, 
716 Brown-Marx Bldg., Birmingham, Ala.

University of Alabama, Main Library, Uni
versity, Ala.

Wells, R. E., Enterprise, Ala.

Arkansas

Arkansas State Board of Health, Little 
Rock, Ark.

Commanding Officer, The, Medical Replace
ment Training Center, Camp Joseph T. 
Robinson, Ark.

University of Arkansas, General Library, 
Fayetteville, Ark.

California

Commanding Officer, Laboratory, Ninth 
Service Command, Presidio of Monterey, 
Calif.

Stanford University Library, Stanford Uni
versity, Calif.

Terzich, Irving M., P. O. Box 58, Sonora, 
Calif.

The Commanding Officer, Letterman Gen
eral Hospital, Presidio of San Francisco, 
Calif.

The Surgeon, Headquarters United States 
Army Forces, APO 958, c/o Postmaster, 
San Francisco, Calif.

Twining Laboratories, The, P. O. Box 1472, 
Fresno, Calif.

Colorado

University of Colorado, Library, Boulder, 
Colo.

Connecticut

Bridgeport Public Library, 925 Broad St., 
Bridgeport, Conn.

General Medical Library, Sterling Hall of 
Medicine, 333 Cedar St., New Haven, 
Conn.

State Department of Health, 165 Capitol 
Ave., Hartford, Conn.

Wesleyan University, Library, Middletown, 
Conn.

Delaware

Du Pont Company, E. I., Inc., Technical 
Library, 3151 Du Pont Building, Wil
mington, Del.

District o f Columbia

George Washington University Library, 
2023 G St., N.W., Washington, D. C.

Knox, G. E., Research & Records Civ., Room 
3450, Bureau of Yards & Docks, Navy 
Bldg., Washington, D. C.

Sanborn, N. H., National Canners Associa
tion, 1739 H. St., N.W., Washington,
D. C.

Schweizer, Albert Chas., Principal Planning 
Technician, Urban Section, Executive Of
fice of the President, National Resources 
Planning Bd., Washington, D. C.

Scientific Library, Patent Office, Commerce 
Bldg., Washington, D. C.

Surgeon General, U. S. Army, Room 1040 A, 
1818 H St., N.W., Washington, D. C.

The Director, Army Medical School, Army 
Medical Center, Washington, D. C.

U. S. Dept, of Agriculture, Library, Wash
ington, D. C.

Florida

Commanding Officer, U. S. Naval Air Sta
tion, Public Works Dept., Miami, Fla.

Morison, T. A., Supt., Riddle Aeronautical 
Institute, Dorr Field, Arcadia, Fla.

State Board of Health, Library, Jackson
ville, Fla.

University of Florida, University Library, 
Gainesville, Fla.

AVard Engr. Co., 302 Hildebrandt Bldg., 
Jacksonville, Fla.

Georgia

Georgia Dept, of Public Health, Room 149, 
State Capitol, Atlanta, Ga.

Office of the Quartermaster, For Post Engr 
Fort Benning, Ga.
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for Post

The Commanding General, Fourth Service 
Command, A tt’n: The Chief, Medical 
Branch, Post Office Bldg., Atlanta, Ga.

The Commanding Officer, Laboratory, Fourth 
Service Command, Fort McPherson, Ga.

U. S. Engineer Office, Room 1001, Atlanta 
National Bldg., Atlanta, Ga.

Wiedeman and Singleton, Inc., Box 1878, 
Atlanta, Ga.

Idaho

Library, University of Idaho, Moscow, 
Idaho.

Illinois

American Cyanamid & Chemical Corp., 
Joliet, 111.

Chase, C. W., c/o Chicago Pump Co., 2300 
Wolfram St., Chicago, 111.

Chicago Public Library, 78 E. Washington 
St., Chicago, 111.

Clay Products Association, 111 W. Wash
ington St., Chicago, 111.

Commanding Officer, Medical Dept., Re
placement Center, Camp Grant, 111.

Conquest, Victor, Chemical Research Dept., 
Armour and Company, Union Stock 
Yards, Chicago, 111.

E. I. Du Pont De Nemours & Co., A tt’n: 
W. H. Attwill, Water Supvr., Joliet, 111.

Greater Peoria Sanitary & Sewage Dis
posal District, Ft. of Darst St., Peoria, 
111.

Illinois Institute of Technology, Library, 
3300 Federal St., Chicago, Ul.

John Crerar Library, 86 Randolph St., Chi
cago, Ul.

Klein, Joseph J., c/o Chicago Pump Co., 
2336 W. Wolfram St., Chicago, 111.

Northwestern University Library, Evans
ton, HI.

Public Works of West Chicago, A tt’n: F. 
E. Schaeht, Supt., West Chicago, Du- 
Page County, 111.

Rantoul Sewage Treatment Plant, Rantoul, 
Ul.

Raymond Pulverizer Division, Combustion 
Engineering Co., Inc., Att: Mr. C. W. 
Gordon, 1319 N. Branch St., Chicago, 111.

Standard Brands, Inc., Pekin Manufactur
ing Branch, Box 311, Pekin, 111.

State Water Survey, Dept, of Registration, 
57 Chemistry Bldg., Urbana, 111.

Stigler, Pat H., 406 N. High St., Paris, 111.
The Commanding General, Sixth Service 

Command, A tt’n: The Chief, Medical

Branch, U. S. Post Office Bldg., Chicago, 
111.

The Commanding Officer, Laboratory, Sixth 
Service Command, Fort Sheridan, HI.

Trethaway, R. S., 4716 Beacon St., Chicago, 
HI.

University of Illinois, Library, Periodical 
Dept., Urbana, 111.

Urbana & Champaign San. District, P. O. 
Box 18, Urbana, 111.

Virginia Sewage Treatment Plant, A tt’n: 
A. A. Grafhardt, Virginia, 111.

White, Roy, Supt., Box 228, Macomb, 111.

Indiana

Commanding Officer, Laboratory, Fifth 
Service Command, Fort Benjamin Harri
son, Ind.

Graver Tank & Mfg. Co., Inc., East Chi
cago, Ind.

Indiana University Library, Bloomington, 
Ind.

Public Library, 5th Ave. at Adams St., 
Gary, Ind.

Purdue University Library, Lafayette, Ind.
Rose Polytechnic Institute, Terre Haute, 

Ind.
Sanitary District of Gary, Gary, Ind.
Sewage Treatment Works, City of Ander

son, Moss Island Road, Anderson, Ind.
Standard Oil Co., Research Dept. Library, 

Whiting, Ind.

Iowa

Iowa State College Library, Ames, Iowa.
State University of Iowa Library, Library 

Annex, Iowa City, Iowa.

Kansas

University of Kansas Library, Periodical 
Dept., Lawrence, Kans.

Kentucky

Brockman, Geo. F., 119 W. St. Catherine 
St., Louisville, Ky.

City Water Works, Danville, Ky.
Engineer’s Office, Municipal Bldg., Lexing

ton, Ky.
Medical Officer in Charge, U. S. Public 

Health Service Hospital, Lexington, Ky.
State Dept, of Health, 620 S. 3rd St., 

Louisville, Ky.
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Louisiana

Bates, Walter EL, Associate Sanitary En
gineer, Office of Camp Utilities Officer, 
Camp Polk, La.

Dept, of Civil Engineering, Southwestern 
Louisiana Institute, Lafayette, La.

Funderburg, James M., 1028 Kirkman St., 
Lake Charles, La.

Howard-Filton Memorial Library, Audubon 
Place & Freret, New Orleans, La.

Library, Louisiana State Bd. of Health, 203 
Civil District Court Bldg., New Orleans, 
La.

Louisiana State University, Library, Uni
versity, La.

Office of Director, U. S. Public Health 
Service Dist. No. 4, 1307 Pere Marquette 
Bldg., New Orleans, La.

Stephens Memorial Library, Southwestern 
Louisiana Institute, Lafayette, La.

Voorhies, L. H., 3000-A Dalrymple Dr., 
Baton Rouge, La.

Maryland

Crawford, William, 1347 Crofton Road, Bal
timore, Maryland.

Library, Johns Hopkins University, Balti
more, Md.

State Dept, of Health, Chemical Lab., 103 
Gay St., Cambridge, Md.

University of Maryland, Library, College 
Park, Md.

Welch Medical Library, The William, 1900 
E. Monument St., Baltimore, Md.

Massachusetts

Berrigen, Thomas A., 108 High Rock Lane, 
Westwood, Mass.

Harvard Engineering School, 209 Pierce 
Hall, Cambridge, Mass.

Lawson, Herbert J., Supt., Street and Sewer 
Dept., Leominister, Mass.

Mass. Dept, of Public Health, Room 541, 
State House, Boston, Mass.

Mass. Inst, of Technology, Library, Cam
bridge A, Mass.

The Commanding Officer, Laboratory, First 
Service Command, 281 South St., Jamaica 
Plains, Boston, Mass.

The Commanding General, First Service 
Command, Att ’n : The Chief, Medical 
Branch, 808 Commonwealth Ave., Boston, 
Mass.

Tufts College Library, Tufts College 57, 
Mass.

Worcester Polytechnic Institute, Worcestei, 
Mass., A tt: Miss Emily M. Haynes, Li
brarian.

Michigan
Detroit Public Library, Woodward & Kirby 

Aves., Detroit, Mich.
Dow Chemical Company, Library, Midland, 

Mich.
Ford Motor Company Library, Engineering 

Laboratory, Dearborn, Mich.
Michigan College of Mining & Technology 

Library, Houghton, Mich.
Michigan Dept, of Health, Library, Bureau 

of Edue., Lansing, Mich.
Souder, B. N., 1st Lt., San. Corps, Army Air 

Forces Training School, Grand Rapids, 
Mich.

University of Michigan, General Library, 
Ann Arbor, Mich.

Minnesota

Minnesota Dept, of Health, Division of 
Sanitation, University of Minnesota 
Campus, Minneapolis, Minn.

University of Minnesota Library, Minneapo
lis, Minn.

Missouri

Brouillette, Carl V., 121 S. Leonard St., 
Liberty, Missouri.

District Director, U. S. Public Health Serv
ice, District 7, 603 B. M. A. Bldg., Kan
sas City, Mo.

K. C. Public Library, Periodical Dept., 9th 
& Locust Sts., Kansas City, Mo.

Mykland, Gunnar, Director, Federal Public 
Housing, 1700 Dierks Bldg., Kansas City, 
Mo.

Remington Arms Company, Inc., Lake City 
Ordnance Plant, Independence, Mo.

University of Missouri, Engineering Li
brary, Columbia, Mo.

University of Missouri, Library, School of 
Mines and Metallurgy, Rolla, Mo.

Montana

Montana State College Library, Bozeman, 
Mont.

State Board of Health, Capitol Bldg., 
Helena, Mont.

N  cbraslca

Cudahy Packing Co., The, Laboratory, 
South Side Station, Omaha, Nebr.
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Henningson Engineering Co., Inc., 626 
Standard Oil Bldg., Omaha, Nebr.

State Dept, of Health, State House, Lin
coln, Nebr.

The Commanding General, Seventh Service 
Command, A tt’n: The Chief, Medical 
Branch, Federal Bldg., 15th & Dodge 
Sts., Omaha, Nebr.

The Commanding Officer, Laboratory, Sev
enth Service Command, Fort Omaha, 
Nebr.

University of Nebraska, Library, Station 
A, Lincoln, Nebr.

New Jersey

Bakelite Corporation, River Road, Bound 
Brook, N. J.

Cole, E. J., Librarian, Caleo Chemical Com
pany, Inc., Bound Brook, N. J.

General Aniline Works, Engineering Dept., 
Grasselli, N. J.

Kozma, Albert B., 43 Barrows Ave., Ruther
ford, N. J.

Librarian, E. I. DuPont de Nemours & Co., 
Inc., Parlin, N. J.

Library, Agricultural Experiment Station, 
New Brunswick, N. J.

Library, Newark College of Engineering & 
Newark Technical School, 367 High St., 
Newark, N. J.

Oleri, Frank J., 119 64th St., West New 
York, N. J.

Schaeffer, Urban L., Sewers—Public Works, 
City Hall, Newark, N. J.

Schweitzer, Peter J., Spotswood, N. J.
State Department of Health, Att: The Di

rector of Health, Trenton, N. J.
Wailes Dove-Hermiston Corp., Westfield, 

N. J., Att: W. H. T. Thornhill, Vice- 
Pres.

New York

American Bureau for Medical Aid to China, 
1790 Broadway, New York, N. Y.

Buffalo Sewer Authority, Laboratory, Bird 
Island Pier, Ft. W. Ferry St., G. E. 
Symons, Chief Chemist, Buffalo, N. Y.

Chlorine Institute, Inc., The, 50 E. 41st St., 
New York, N. Y.

College of Physicians & Surgeons, Library, 
630 W. 168th St., Columbia University, 
New York, N. Y.

Columbia University Library, Columbia 
University, South Hall, New York, N. Y.

Cornell University Library, A tt’n: Mr.
Otto Kinkeldey, Librarian, Ithaca, N. Y.

De Long, C. R., 50 Broadway, New York, 
N. Y.

Div. of Sewers, Room 532 County Office 
Bldg., White Plains, N. Y.

Elder, A. L., Dr., War Production Board, 
Washington, D. C.

Fryer, Walter, Jr., 470 51st St., Brooklyn, 
N. Y.

General Chemical Co., P. O. Box 149, Long 
Island City, N. Y.

Gordon, Fred F., 1200 Park Ave., Rochester, 
N. Y.

Greenawalt, John E., 349 Pondfield Rd., 
Bronxville, N. Y.

Hooker Electrochemical Co., e/o Library, 
Niagara Falls, N. Y.

Libr. Cardinal Hayes Library, Manhattan 
College, Spuyten Duyvil Pkway, Bronx, 
N. Y.

Mathieson Alkali Works, Inc., Niagara 
Falls, N. Y.

National Aniline & Chemical Co., Library, 
Buffalo, N. Y.

New York Public Library, Municipal Ref
erence Branch, 2230 Municipal Bldg., 
New York, N. Y.

New York State Library, Albany, N. Y.
New York University, Library, University 

Heights, N. Y.
Phimister, Albert, 95 Cabrini Blvd., New 

York, N. Y.
Pratt, J. B., Jr., c/o II. J. Baker & Bros., 

271 Madison Ave., New York, N. Y.
Queens Borough Public Library, Periodical 

Dept., 89-14 Parsons Blvd., Jamaica, 
N. Y.

Simmons, Wm. H., Mt. Kisco Laboratory, 
28 South St., Mt. Kisco, N. Y.

Société de Chimie Industrielle, c/o G. E. 
Stechert & Co., 31 East 10th St., New 
York, N. Y.

Solvay Process Co., The, Librarian, Syra
cuse, N. Y.

Stechert & Co., G. E., For: Chemistry, 31
E. 10th St., New York, N. Y.

The Commanding General, Second Service 
Command, Att ’n : The Chief, Medical 
Branch, Governors Island, N. Y.

The Commanding Officer, Laboratory, Sec
ond Service Command, 90 Church St., 
New Y’ork, N. Y.

The Surgeon, Headquarters United States 
Army Forces, APO 834, c/o Postmaster, 
New York, N. Y.

Zeigler, Frederick C., 95 Stratford Ave., 
White Plains, N. Y.
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North Carolina

Duke University Library, Duke Station, 
Durham, N. 0.

Kress, A. G., Sewage Disposal, Marine Base, 
New River, N. C.

North Carolina State College, D. H. Hill 
Library, Raleigh, N. C.

North Dakota

Armour and Company, W. Fargo, N. Dak., 
Att: Subscription Dept. University of
North Dakota, Library, University Sta
tion, Grand Forks, N. Dak.

Ohio

Bricker, C. R., 574 Belmont St., N.E., War
ren, Ohio.

Burgess & Niple, 568 East Broad St., Co
lumbus, Ohio.

Cleveland Public Library, Serials Dept., 325 
Superior Ave., Cleveland, Ohio.

Henry, Thomas B., c/o H. P. Jones & Co., 
2nd National Bank Bldg., Toledo, Ohio.

McVay, Farrell, 118 E. Pearl St., Findlay, 
Ohio.

Medical Officer in Charge, U. S. Public 
Health Service, Stream Pollution Investi
gations, Third & Kilgour Sts., Cincinnati, 
Ohio.

Municipal Reference Bureau, Rm. 244, City 
Hall, Cincinnati, Ohio.

Ohio State University, Library, Columbus, 
Ohio.

Ohio University Library, Athens, Ohio.
Public Library, Cincinnati, Ohio.
The Commanding General, Fifth Service 

Command, Att ’n : The Chief, Medical
Branch, Fort Hayes, Columbus, Ohio.

Oklahoma

Cecil, Lawrence K., 732 Kennedy Bldg., 
Tulsa, Okla.

Library, Oklahoma A. & M. College, Still
water, Okla.

Oregon

Library Assn. of Portland, 801 S.W. 10th 
Ave., Portland, Ore.

Oregon State Agricultural College, Library, 
Corvallis, Ore.

Pennsylvania

Atlantic Refining Co., The, Att: Mr. W. B. 
Hart, P. O. Box 8138, Philadelphia, Pa.

Carnqgie Library, Bucknell University, Lew- 
isburg, Pa.

Carnegie Library of Pittsburgh, Periodical 
Rm., 4400 Forbes St., Pittsburgh, Pa.

Heinz Company, H. J., 1062 Progress St., 
N.S., Pittsburgh, Pa., A tt: Engineering 
Dept.

Ilunn, Wm. R., 1939 Forest Ave., Morton, 
Pa.

Koppers United Co. (Butadiene D iv.), Rm. 
803 Park Bldg., Pittsburgh, Pa.

Olson, H. M., 171 Longue Vue Drive, Mt. 
Lebanon, Pittsburgh, Pa.

School of Engineering Reading Room, The 
Pennsylvania State College, 110 Main 
Engineering Bldg., State College, Pa.

Sharpies Specialty Co., The, Att: Mr. C. M. 
Ambler, 23rd & Westmoreland Sts., Phila
delphia, Pa.

The Librarian, Medical Field Service School 
Lib., Carlisle Barracks, Pa.

Phode Island

Brown University Library, Providence, 
R. I.

South Carolina

Blackwelder, C. D., Box 1615, Greenville, 
S. C.

Chapman, F. W., Supt., Commissioners of 
Public Works, Greenwood, S. C.

Clemson College Library, Miss Cornelia Gra
ham, Libr., Clemson, S. C.

Fry, E. D., Supt., P. O. Box 1416, Green
ville, S. C.

Library, University of South Carolina, Co
lumbia, S. C.

South DaTcota

Huron, City of, Huron, S. Dak.
Morrell & Co., John, A tt’n: Superintendent, 

Sioux Falls, S. Dak.
South Dakota State College Library, Att:

H. Dean Stallings, Agricultural & Me
chanics Arts, Brookings, S. Dak.

Tennessee

Briley, Harold, U. S, Engineers Office, 
Memphis, Tenn.

Department of Public Health, Division of 
Sanitary Engineering, 420 6 th Ave., N., 
Nashville, Tenn.

DuPont de Nemours & Co., E. I., O. H. 
62507, Old Hickory, Tenn.

t
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Gen. Storeroom, Area J, P. O. 11912, For 
Chem. Lab., Milan, Tenn.

Tennessee Valley Authority, Technical Li
brary Branch, Chattanooga, Tenn.

Vanderbilt University Library, Nashville, 
Tenn.

Texas

Blattler, Paul X., Capt., San. C., Station 
Hospital, Camp Bowie, Brownwood, 
Texas.

Christenson, C. W., Supvr. Sewage Treat
ment Plant, City of El Paso, El Paso, 
Texas.

Commanding Officer, Medical Dept. Re
placement Center, Camp Barkeley, Texas.

Commanding Officer, Laboratory, Eighth 
Service Command, Fort Sam Houston, 
Texas.

Dallas County Health Dept., J. M. Pickard, 
M.D., Court House, Dallas, Texas.

Division of Industrial Hygiene & Chemical 
Laboratories, State Board of Health, 
Austin, Texas, Att: Dr. Carl A. Nau, 
Director.

Freeport Sulphur Co., Att: Mr. J. B.
Chatelain, Freeport, Texas.

Freese and Nichols, 407-410 Capps Bldg., 
Fort Worth, Texas.

Municipal & Sanitary Engr. Dept., Texas 
A. and M. College, College Station, Texas.

Myers & Noyes, Consulting Civil Engrs., 
2204—8 Tower Petroleum Bldg., Dallas, 
Texas.

Operator, Sewer Disposal Plant, City Hall, 
Corpus Christi, Texas.

Parkhill, G. W., 702 Main St., Lubbock, 
Texas.

Post Engineer, The, c/o Post Engr. Ware
house No. 10, Camp Swift, .Texas.

Southwestern Laboratories, Box 737, San 
Antonio, Texas.

Sub-District No. 4, U. S. Public Health 
Service, 1604 Smith Young Tower, San 
Antonio, Texas.

Surgeon, The, Eighth Corps Area, Fort 
Sam Houston, Texas.

Texas State Dept, of Health, Bureau of 
Sanitary Engineering, Austin, Texas.

The Commanding General, Eighth Service 
Command, Att ’n : The Chief, Medical 
Branch, Santa Fe Building, Dallas, Texas.

University of Texas, Library, Serials Ac
quisition, Austin, Texas.

U. S. Engineer Office, 604 Santa Fe Build
ing, Galveston, Texas.

Young, Harold C., Sanitation Chemist, 2411 
Durham St., Brownwood, Texas.

Zeller, P. J. A., Research Associate, Engi
neering Experiment Station, A. & M. Col
lege, College Station, Texas.

Utah

The Commanding General, Ninth Service 
Command, Att ’n : The Chief, Medical 
Branch, Fort Douglas, Utah.

Virginia

Bailey, J. Kenneth, Sanitary Engr., 73 
Jackson Ave., Langley View, Hampton, 
Va.

Blankenship, Reginald L., Dept, of Public 
Wks., Bureau of Sewers & Structures, 217 
Governor St., Richmond, Va.

Commanding Officer, Medical Dept. Replace
ment Center, Camp Pickett, Va.

Corbalis, James J., Jr., Sanitation Officer, 
Fairfax County Health Dept., Fairfax, 
Va.

Feild, James W., Civil Engineer, 3314 Ala
bama Ave., Alexandria, Va.

Patton, H. M., 1735 N. Troy St., Arling
ton, Va.

Phipps & Bird, Inc., Richmond, Va.
State Health Department, Bureau of San. 

Eng., 713 State Office Bldg., Richmond, 
Va.

Wiley & Wilson, 906-910 Peoples Bank 
Bldg., Lynchburg, Va.

Washington

Barber, W. R., Central Technical Dept., 
Crown Zellerbaeh Corp., Camas, Wash.

The Commanding General, Northwest Serv
ice Command, c/o Postmaster, Seattle, 
Wash.

Commanding Officer, Laboratory, Ninth 
Service Command, Fort Lewis, Wash.

Municipal Reference Branch Library, 508 A 
County City Bldg., Seattle, Wash.

State College of Washington Library, c/o 
W. W. Foote, Librarian, Pullman, Wash.

U. S. Engineer Office, 300 O’Shea Bldg., 
5th & Pine Sts., Seattle, Wash.

West Virginia

Bruce, Kyle L., Supt., Sanitary Board of 
Bluefield, Bluefleld, W. Va.

West Virginia University Library, Morgan
town, W. Va.
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Wisconsin

Burger, Arnold, Plant Operator, 1315 11th 
St., Menomonie, Wise.

Marathon Paper Mills Co., Rothschild, 
Wise.

Municipal Reference Library, Milwaukee 
Public Library, Milwaukee, Wise.

University of Wisconsin, Library, Madison, 
Wise.

Canal Zone

The Surgeon, Panama Canal Dept., Quarry 
Heights, Canal Zone.

Utilities Section, Division Engineer, Corozal, 
Canal Zone.

Cuba

Martinez, Sergio S., Calle H, No. 354, 
Vedado, Habana, Cuba.

Roig, J. M. Yaldes, Sr., Sanitary Engineer, 
Ave de Belgiea No. 258, Habana, Cuba.

Santana, Rogelio A., Bruno Zayas, 114, 
Vibora, Habana, Cuba.

Sociedad Cubana, De Ingenieros, Avenida 
De Belgiea, No. 258, Habana, Cuba.

Vallee, Antonio Ing., Apartado No. 1442, 
Habana, Cuba.

Puerto Pico
The Surgeon, Puerto Rican Dept., San 

Juan, P. R.

Territory o f Kaivaii

Commanding Officer, Dept. Lab., Dept. 
Surgeon’s Office, Ft. Shafter, T. H.

Director (S. W. Tay) Bureau of Sanita
tion, Board of Health, Honolulu, T. H.

The Surgeon, Station Hospital, Schofield 
Barracks, T. H.

Tucker, Belden S., c/o Bishop Trust Com
pany, Honolulu, T. H.

Woo, Francis H., 1253 16th Ave., Honolulu, 
T. H.

F ore ign  N o n -A sso cia tio n  S ub scribers to  S ew a g e  W o rk s Journal 
as of D ecem ber 31, 1942

Afghanistan

Ministry of Public Works, Kabul, Afghani
stan.

Africa

Bateman, Edward L., P. O. Box 1671, 
Johannesburg, S. Africa.

Bio-Chemist, The, Town Engineers Dept., 
Municipal Office, P. O. Box 145, Germis- 
ton, Transvaal, S. Africa.

City Engineer, City Hall, Durban, Natal, 
S. Africa.

City Engineer, P. 0 . Box 1049, Johannes
burg, S. Africa.

Griffin, J. D., P .0. Box 2155, Johannes
burg, S. Africa.

Maskew-Miller, Ltd., 29 Adderley St., Cape 
Town, S. Africa.

Medical Officer of Health, The, P. O. Box 
1049, Johannesburg, S. Africa.

Secretary for Public Works, The, Depart
mental Reference—P. W. D. 2/167, New 
Government Offices, Vermulen St., Pre
toria, S. Africa.

Van Schaiks Bookstore, P. O. Box 724, 
Libri Bldg., Church St., Pretoria, S. 
Africa.

Australia

Anderson, V. G., Collins House, 360 Collins 
St., Melbourne, C. 1, Victoria, Australia.

Chief Draughtsman, Drawing Office, Mari- 
byrnong, W. 3, Victoria, Australia.

Chief Engineer & Manager, Brisbane City 
Council, Dept, of Works, Town Hall, 
Brisbane, Australia.

Controller, Government Stores Dept., Mur
ray St., Perth, Western Australia.

Dept, of Local Authority Affairs, Town 
Water Supply & Sewerage, Executive 
Bldgs., George St., Brisbane, Queensland, 
Australia.

Garliek & Stewart, Messrs., 34 Queen St., 
Melbourne, C. 1, Australia.

Hepburn, Mr., Public Health Dept., 295 
Queen St., Melbourne, Victoria, Australia.

Ley, J. B., “ Krargee,”  293 Church St., 
E 1, Victoria, Richmond, Australia.

Librarian, The, Metropolitan Water Sewer
age & Drainage Board, 6th Floor Head 
Office, 341 Pitt St., Sydney, N. S. W., 
Australia.

Melbourne and Metropolitan Board of 
Works, 110' Spencer St., Melbourne C 1 
Australia.
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Messrs. A. Gordon Gutteridge, Haskins and 
Davey, 374 Little Collins St., Melbourne, 
Australia.

Public Library of Victoria, Melbourne, 
Australia.

School of Public Health and Tropical Medi
cine, Att: Director, University Post Of
fice, Sydney, N. S. W., Australia.

Searle, G., Ballarat Sewerage Authority, 
Granville St., Ballarat, Victoria, Aus
tralia.

Secretary, Works and Services Branch, Dept, 
of the Interior, Canberra, F. C. T., Aus
tralia.

State Rivers & Water Supply Commission, 
c/o Mr. G. Pedlow, Treasury Gardens, 
Melbourne, C. 2, Victoria, Australia.

Sydney Technical College Library, Ultimo, 
Sydney, N. S. W., Australia.

Canada

Ecole Polyteclmique, 1430 St. Denis St., 
Montreal, Canada.

Edmonds, W. R., Dist. Engr., Dept, of Pen.
& Nat. Health, c/o P. O. Box 605, Hali
fax, Nova Scotia.

Edgecombe, G. H., Dist. Engr., Dept, of 
Pen. & Nat. Health, P. O. Box 296, St. 
John, New Brunswick, Canada.

Ministry of Health, 89 Notre-Dame St., E., 
Montreal, Quebec, Canada.

Public Health Engr. Div., Dept, of Pen. & 
Nat. Health, Rm. 120, Daly Bldg., Ot
tawa, Ontario, Canada.

Queen’s University Library, The Douglas 
Library, Kingston, Ontario, Canada.

Sloan, Garrett, Public Roads, Administra
tion Fort St. John, British Columbia, 
Canada.

University of Saskatchewan, The Library, 
Saskatoon, Saskatchewan, Canada.

University of Toronto, Library, Toronto 5, 
Canada.

China

The Library, National University of Amoy, 
Chanting, China.

Egypt

Director, General, The, Main Drainage 
Dept., Cairo, Egypt.

England

Adams-Hydraulics Limited, Peaseholme
Green, York, England.
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Chief Engr., Rm. 268B, County Hall, Lon
don, S.E. 1, England.

Farrer, Messrs., Wm. E., Ltd., Crown Wks., 
Hall Green, Birmingham 28, England.

General Chemicals, Ltd., Messrs. I. C. I., 
Cunard Bldg., Records Dept., Liverpool, 
England.

General Chemicals, Ltd., Messrs. I. C. I., 
Central Laboratory, Widnes, England.

Humphrey & Sons, Howard, 7 Eldon St., 
Reading, England.

I. & T. Div. Books, II. M. Stationery Off., 
Cornwall House, Stamford St., London, 
S.E. 1, England.

Library, Accessions Dept., Science Museum, 
S. Kensington, London, S.W. 7, England.

Medical Officer of Health, London Co. Coun
cil, Rm. 360B, County Hall, London, S.E. 
1, England.

Patent Office Library, The Librarian, 25 
Southampton Bldg., Chancery Lane, Lon
don, W.C. 2, England.

France

Office International D ’Hygiene Publique, 
21 Boulevard Bazin, Royat (Puy-de- 
Dome), France.

India

Dani, P. P., B. E., c/o Messrs. Duncan Strat
ton & Co., 5 Bank St., Fort Bombay, 
India.

Director, The, All India Institute of Hy
giene (Sanitary Engr. Dept.), 110 Chit- 
taranjan Ave., Calcutta, India.

Kotwal, Y. N., Manager-Chemist, Sewage 
Purification Wks., Tulsi Pipe Rd., Dadar, 
Bombay, India.

Mehta, R. S., State Engr., Drainage Section, 
Bhavnagar, P.W.D., India.

Sanitary Engr., Bureau of San. Engr., Dept, 
of Public Health, Mysore State, (Banga
lore), India.

Sanitary Engr., The, Torrington Square, 
Colombo, Ceylon, India.

Victoria, The Jubilee Technical Institute, 
Matunga, Bombay, India.

Ireland

Library, Periodical Dept., University Col
lege, Cork, Ireland.

Russia

Mezhdunarodnaya Kniga, Kuznetski Most, 
18, Moscow, U. S. S. R.
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Scotland

Glasgow Corp., City Analyst’s Dept., 20 
Trongate, Glasgow, Scotland.

Stephen, F. M., County Drainage Engr., 23, 
Clydesdale St., Hamilton, Lanarkshire, 
Scotland.

Thomson, A. L., Sewage Wks. Mgr., High 
Rd., Motherwell, Lanarkshire, Scotland.

South America

Altoberro, J. C., 2029, Charrúa St., Monte
video, Uraguay, S. America.

Azpurua Q, Pedro P., Dirección de Obras 
Hidráulicas y Sanitaria, Este 8 No. 123, 
Caracas, Venezuela, S. America.

Biblioteca De Obras Sanitarias De La 
Nación, Charcas 1840, Buenos Aires Rep. 
Argentina, S. America.

de Freitas Valle Filho, J., Dr., Rúa Domin
gos de Moraes 300, Sao Paulo, Brazil, S. 
America.

Dirección General of Aprovisionamiento Del 
Estado, Casilla 24 D, Santiago, Chile, 
S. America.

Dirección General De Agua Portable y 
Alcantarillado, Santiago, Chile, S. Amer
ica.

Dirección de Saneamiento Sección Estudies, 
Soriano 882, Montevideo, Uraguay, S. 
America.

Director del, Dept. De Hidráulica, Dirección 
General de Obras, Santiago, Chile, S. 
America.

Directoría De Aguas E Esgotos, De Prefei- 
tura Municipal De Campiñas, Prefeitura 
Municipal De Campiñas, Campiñas, Es
tado S. Paulo, Brazil, S. America.

Directoria De Obras Da, Prefeitura Munici
pal De Santos, Seecao De Compras, San
tos, Est., Sao Paulo, Brazil, S. America.

Escuela de Ingenieros, Casilla 1301, Lima, 
Perú, S. America.

Escola Politécnica Da Univ. De Sao Paulo, 
Aso cuidados da Libraría, Civilizacao, 
Brasileira, Rúa Quinze de Novembro 144, 
Sao Paulo, Brazil, S. America.

Ferreira, Mario Leal, Dr., Caixa Postal 
1280, Rio de Janeiro, Brazil, S. America.

Harmanos, Broquetas, Colonia 1133, Monte
video, Uraguay, S. America.

Lockwood & Co., Moreno 750, Buenos Aires, 
Argentina, S. America.

Mejia, H., Apartado No. 413, Bogota, Co
lombia, S. America.

Reparticao de Aguas e Esgotos de Sao 
Paulo, Rua Riachuelo 115, Sao Paulo, 
Brazil, S. America.

Rio De Janeiro City Improvement Co., The, 
Caixa Postal 403, Rio De Janeiro, Brazil, 
S. America.

Rubio, Sr. L., Pedro, Diagonal Norte 567, 
Buenos Aires, Argentina, S. America.

Seccao de Engenharia Sanitaria, Rua de 
Itapetininga 88 , 4° And., Sao Paulo, 
Brazil, S. America.

Sweden

Aktiebolaget, Nordiska Bokhandeln, Drot- 
tninggatan 7, Stockholm, Sweden.

Bibliotek, K. Tekniska Hogskolans, Val- 
hallavagen, Stockholm, Sweden.

Stockholms Stads Halsovardsnamnd, Rorin- 
spektionen Klara Vastra Kyrkog, 3, 
Stockholm, Sweden.

Tillsynsmyndigliet, roronde Vattenfarore- 
ningar, Drottingholm, Sweden.

Vattenbyggndasbyran, A. B., Humlegars- 
gatan 29, Stockholm, Sweden.

Switzerland

Versuchsanstalt f. Wasserbau, E. T. H., 
Beratungsstelle f. Abwasserreingigung & 
Trinkwasserversorgung, Gloriastrasse 37, 
Zürich 7, Switzerland.

Waser, E., Prof., Dr., Kantonschemiker, 15 
Fehrenstrasse, Zurich 7, Switzerland.

Wegenstein, M., Ramistrasse 7, Zurich, 
Switzerland.

Turkey

Robert College, Library, Bebek, Istanbul, 
Turkey.

Wales

Unifloc Reagents Ltd., 2/3 St. Mary St., 
Swansea, Wales, Great Britain.
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FEDERATION OF SEWAGE WORKS ASSOCIATIONS 
ALPHABETICAL LIST OF MEMBERS

Abbott, W. D. New York.
Abernethy, P. L. North Carolina.
Abplanalp, C. C. Central States.
Abrams, M. F. New York, New England. 
Activated Alum Corporation. Associate. 
Adams, Chas. L. Central States.
Adams, J. K. New Jersey.
Adams, Milton P. Michigan.
Adams, W. K. California.
Adkins, W. W. North Carolina.
Aeryns, Albert N. New York.
Agar, Charles C. Pennsylvania, New York. 
Agostinelli, Anthony J. New York.
Ahrens, G. C. Iowa.
Ahring, A. A. Kansas.
Albers, J. C. California.
Albertson, J. G. New York, New England. 
Albrecht, Robert H. New York.
Alden, Town of. Iowa.
Aldrich, Ellwood, H. New York.
Aldrich, Lloyd. California.
Alexander, J. D. Pennsylvania.
Alford, John S. England (I. S. E .), Eng

land (I. S. P.).
Algonquin, Village of. (Corporate.) Central 

States.
Allen, A. F. New York.
Allen, Edw. H. Florida.
Allen, F. W. England (I. S. P .).
Allen, Herbert B. New England.
Allen, James H. Pennsylvania.
Allen, William A. California.
Allison, T. H. Pennsylvania.
Alsdorf, William R. New York.
Aluminum Co. of America. Associate.
Amend, J. E. Rocky Mountain.
American Brass Co. Associate.
American Cast Iron Pipe Co. Associate. 
American City Magazine. Associate. 
American Enka Corporation. North Caro

lina.
American Well Works. Associate.
Ames, City of. Iowa.
Anaya, Marvin. California.
Andersen, C. George. New York.
Anderson, Arthur W. New York.
Anderson, C. S. Canada.
Anderson, Geo. H. Central States.
Anderson, Herbert A. Central States. 
Anderson, Norval E. Central States. 
Anderson, R. A. Michigan.
Anderson, Wendell H. Georgia.
Andres, William H. New York.

Andrews, Harry S. New York.
Anti, John C. Central States .
Arbogast, Joseph. Central States.
Arford, Wm. Central States.
Armco Drainage Products Assn. Associate. 
Armeling, Geo. K. Maryland.
Armstrong, C. G. R. Canada.
Armstrong, Frank W. New York. 
Armstrong, J. D. England (I. S. E.). 
Armstrong, Paul A. Pennsylvania.
Arnold, Everett W. Michigan.
Arnold, G. E. California.
Artese, Philip. New York.
Artist, L. J. England (I. S. P .).
Ashby, E. Hamilton. England (I. S. E.). 
Ashdown, W. L. Central States.
Ashe, John R. New York.
Aslamidis, A. England (I. S. E.). 
Atkinson, Asher. New Jersey.
Avis, R. L. California.

Babbitt, H. E. Central States.
Bachmann, Frank. New York.
Backherms, A. B. Ohio.
Backmeyer, David. Central States.
Bacon, Vinton. California.
Badger, Irvin S. New York.
Baetz, C. O. Central States.
Bailey, J. W. Ohio.
Bailey, S. C. Pennsylvania.
Bailey, William. Georgia.
Baillie, E. P. Central States.
Bainbridge, David W. Pennsylvania.
Baird, Charles O. New England.
Baird, E. M. Canada.
Baity, H. G. North Carolina.
Baker, C. M. Central States.
Baker, George E. California.
Baker, Roy. New York.
Baker, Stanley L. Pacific Northwest. 
Baldwin, C. W. New England.
Balfour, D. & Sons. England (I. S. P .). 
Balmer, Robert R., Jr. New England. 
Balsom, E. V. England (I. S. E .). 
Bamford, J. H. Pacific Northwest.
Banks, Harvey O. California.
Banta, A. Perry. California.
Barbour, Frank A. New England.
Barclay, W. G. England (I. S. E.).
Bardet, Paul E. New York.
Bardoff, Julian L. California.
Bargman, R. D. California.
Barker, Stanley T. New York.
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Barklage, O. E. Iowa.
Barnard, Archer F. California.
Barnes, George E. Ohio.
Barnes, L. B. Ohio.
Barnett, G. R. Central States.
Barney, John J. Pennsylvania.
Barney, J. W. Pacific Northwest. 
Barnhill, Kenneth G. New York. 
Barraclougli, D. H. England (I. S. P .). 
Barrick, M. J. Pennsylvania.
Barringer, Paul. Central States.
Barron, James L. New York.
Barstow, E. D. Ohio.
Barton, Ben H. Ohio.
Bartow, Edward. Iowa.
Bartow, Leslie W. Ohio.
Bass, Frederic. Central States.
Bates, R. D. New York.
Batty, Frederic A. California (Alt.). 
Baty, J. Bernard. Canada.
Bauer, Carl. Ohio.
Bauer, Henry W. New England.
Baugh, Charles. California.
Baum, H. J. Pennsylvania.
Bavone, A. L. North Dakota.
Bayliss, John R. Central States. 
Beamesderfer, J. A. Pennsylvania. 
Beatty, E. J. Central States.
Beaudoin, R, E. Central States. 
Beaumont, H. M. Pennsylvania.
Beck, A. J. Central States.
Beck, Paul V. Ohio.
Becker, Philip G., Jr. Texas.
Beckett, R. C. Pennsylvania.
Bedell, A. S. (Honorary) New York. 
Behnke, Geo. C. Ohio.
Bejcek, Otto. Arizona.
Bell, E. Arthur. New York.
Bell, H. D. England (I. S. P .).
Belt, Elmer G. California.
Benas, Benjamin. California.
Benckert, Chas. A. Pennsylvania. 
Bender, Dwight O. Central States. 
Benford, William R. New England. 
Benjamin, Leland F. New York. 
Bennett, S. G. California.
Bennett, W. W. England (I. S. P .). 
Berg, E. J. M. Texas.
Berk, Morton. North Carolina.
Berlin, A. Martin. California. 
Bernhardt, Carl J. New York.
Berry, A. E. Canada.
Berry, C. Radford. Federal.
Berry, George A. Central States.
Bers, G. D. Central States.
Berton, Chas. J. New York.
Besozzi, Leo. Central States.

Besselievre, E. B. New York.
Bessert, J. E. Central States.
Best, Robert B. New York.
Beswick, G. England (I. S. P .).
Beukema, Robert. Michigan (A lt.).
Bevacqua, Joseph. New York.
Bevan, John G. New York.
Bidwell, Milton H. New York.
Biele, F. J. New York.
Binger, Walter D. New York.
Bingley, W. McLean. Maryland-Delaware. 
Birdsall, L. I. Central States.
Birkeness, O. T. Central States.
Bishop, Frank M. California.
Bishop, H. N. California.
Bjelajac, Yaso. Central States.
Black, Dr. A. P. Florida.
Black, Hayse, H. Central States.
Black & Veateh. (Corporate) Central States. 
Blanchard, H. C. Ohio.
Blessing, O. D. Michigan.
Blew, M. J. Federal.
Blinder, Jacob W. New York.
Blizard, W. E. England (I. S. E .).
Blood, Lloyd. New York.
Bloodgood, D. E. Central States.
Bluthuis, Herbert. Michigan.
Boardman, John. Pennsylvania.
Boardman, W. H. Pennsylvania.
Boeke, Harley C. Central States.
Bogardus, T. S. Pennsylvania.
Bogema, Marvin. Central States.
Bogert, C. L. New York.
Bogost, M. S. Central States.
Bogren, George G. New England.
Bokerman, Harold. Ohio.
Bolenius, R. M. Pennsylvania.
Boley, A. L. Central States.
Bolton, J. F. England (I. S. P .).
Bonacci, L. N. New Jersey.
Bond, Philip E. New England.
Bodft, Richard C. Iowa.
Boni, Anthony. New York.
Borchardt, Jack A. Central States.
Boreiszo, J. New Jersey.
Borgquist, E. S. Arizona.
Boriss, M. E. New York.
Bosch, Herbert M., Maj. Central States. 
Botkin, Gilbert E. Central States. (A lt.). 
Bow, Wilson F. Pacific Northwest.
Bowe, Thomas F. New York.
Bowen, M. R. California.
Bower, Stanley. Michigan.
Bowers, T. C. Michigan.
Bowler, Edmond Wesley. New England. 
Bowlus, Fred D. California.
Bowman, W. Robert. Ohio.
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Boyce, Earnest. Kansas.
Boyce, Ralph E. New York.
Boyd, George E. New York.
Boyd, J. W. Michigan.
Boyle, J. R. Lester. California.
Bradford, Herbert N. Ohio.
Bradlee, Warren R. New England.
Bradley, John L. New York.
Bradner, Basil E. New York.
Bradney, Leland. Central States.
Bragg, Robert E. Central States.
Bragstad, R. E. Central States.
Braidech, Mathew M. Ohio.
Brakenridge, Charles. Canada.
Brallier, Paul S. New York.
Brassey-Edwards, S. England (I. S. E.). 
Brennan, Ralph F. Florida.
Brereton, W. P. Canada.
Bridges, F. B. Missouri.
Briggs, Raymond J. Pacific Northwest. 
Brigham, Harold L. New England.
Brigham, John C. New York.
Brigham, John C., Jr. New York.
Britt, C. E. Ohio.
Britton, Benj. A., Jr. New England.
Brock, H. P. Central States.
Brody, James. Central States.
Brooks, John II., Jr. New England.
Brower, James. Central States.
Brower, J. Singleton. New York.
Brown, C. U. Michigan (Alt.).
Brown, Edward S., Jr. New England.
Brown, G. L. Central States.
Brown, G. V., Dr. Pennsylvania.
Brown, James M., Jr. New York.
Brown, K. W. California (Alt.).
Brown, Reuben F. California.
Brown, W. Fillingham. England (I. S. E.). 
Brown, W. H., Jr. New England.
Browne, F. G. Canada.
Browne, Floyd G. Ohio, Central States. 
Brownridge, F. B. Canada.
Brownson, Bruce. Rocky Mountain.
Brüden, C. 0. Central States.
Brule, Abundius A. New England. 
Brumbaugh, W. V. New York, Pennsylvania. 
Brunner, Paul L. Central States.
Brunstein, Maurice. New Jersey.
Bryant, C. T. Ohio.
Bryant, Ward T. Central States.
Buchecker, A. I. Pacific Northwest.
Buck, George H. New York.
Buck, Robinson D. New England.
Buck, W. H. South Dakota.
Buckley, Thomas. Pennsylvania.
Buell, Walter E. Iowa.
Bugbee, Julius W. (Honorary) New England.

Bugbee, Raymond C. New England.
Builders Iron Foundry. Associate. New Eng

land.
Bunker, F. L. North Carolina.
Burack, W. D. New Jersey.
Burch, Lloyd R. Arizona.
Burden, Harry P. New England.
Burden, Robert P. New England.
Burdoin, Allen J. New England.
Burger, A. A. Ohio.
Burgeson, J. H. Central States.
Burgess, Harold. New York.
Burley, Fred H. Michigan.
Burn, G. A. H. Canada.
Burnett, A. H. Canada.
Burnson, Blair I. California.
Burr, R. S. New England.
Burrell, Robert. New England.
Burrin, T. J. Central States.
Bush, B. S. Pennsylvania.
Bushee, R. J. Central States.
Butler, Emmet. Michigan (Alt.). 
Butterfield, C. T. Federal.
Byxbee, J. F. California.

Cadwell, Ivan W. New York.
Cahill, Jr., Wm. J. New York.
Caird, James M. New York.
Caldwell, D. II. Central States.
Caldwell, H. L. Central States.
Calkins, Lyle W. Ohio.
Callen, Loy A. Central States.
Calvert, A. England (I. S. P .).
Calvert, C. K. Central States.
Cambridge Instrument Co. Associate. 
Cameron, A. B. Michigan.
Cameron, George. New Jersey.
Camp, Thomas R. New England.
Campbell, II. M. Central States.
Campbell, J. L. England (I. S. P .). 
Campbell, John. Pennsylvania.
Campbell, M. S. Pacific Northwest.
Capen, Charles H., Jr. New York.
Cap well, Walter. New England.
Cardwell, E. C. Central States.
Carey, Wm. N. Central States.
Carl, Charles E. Missouri.
Carlson, H. R. Federal.
Carmichael, David W. New York.
Carnahan, C. T. Federal.
Carollo, John A. Arizona.
Carpenter, Carl B. Central States. 
Carpenter, George D. New York.
Carpenter, Harry C. New York.
Carpenter, Howard F. New England. 
Carpenter, J. D. Pennsylvania.
Carpenter, William T. New York.
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Carson, Caryl C. New England. 
Carson-Cadillae Corporation. Associate. 
Carter, Ralph B., Co. Associate. New York, 

Pennsylvania.
Cary, Edmund S. California.
Cary, F. Arthur. New York.
Cary, William H. Michigan.
Cary, Willis E. New England.
Casad, C. A. Pacific Northwest.
Casey, Albert E. New England.
Casey, John J. California.
Castello, W. O. California.
Caster, Arthur. Central States.
Castro, A. J., Jr. California.
Catlett, G. F. Federal.
Cederberg, C. R. Rocky Mountain.
Cenicola, Samuel. New Jersey.
Ceriat, Eugene. California.
Cerny, Paul J. New York, New England. 
Chain Belt Company. Associate.
Chamberlain, L. H. New York.
Chamberlain, Wm. T. New York.
Chamberlin, Noel S. New Jersey.
Charnier, Albert. Michigan.
Chanlett, Emil T. California.
Chapman, Clarke. California.
Chapman Yalve Manufacturing Co. Associ

ate.
Charlton, David, Dr. Pacific Northwest. 
Chase, E. Sherman. Pennsylvania, New Eng- 

England (New York—Dual).
Chase, H. W. Pacific Northwest.
Cheadle, Wilford G. Central States.
Chicago Pump Company. Associate. 
Chisholm, Colin B. New York.
Chisholm, D. M. Canada.
Chisholm, Henry. New England.
Christian, J. A. England (I. S. P .).
Chutter, W. H. California (Alt.).
Cipriano, Anthony G. New York.
Clapp, Milton, Jr. North Carolina.
Clare, H. C. Pacific Northwest.
Clark, Arthur T. (New York—Dual).
Clark, H. W. New England.
Clark, John A. California.
Clark, J. C. California.
Clark, L. K. North Dakota.
Clark, M. S. Michigan.
Clark, Robt. N. New York.
Clarke, S. M. Central States.
Clarke, V. B. New England.
Clear Lake, City of. Iowa.
Cleary, Edward J. New Jersey.
Cleland, R. R. Pennsylvania.
Clements, G. S. England (I. S. P .). 
Cleveland, E. A. Canada.
Clifford, W. England (I. S. P .).

Clift, M. A. New York.
Clore, L. B. Central States .
Clouser, L. H. Pennsylvania.
Coates, John J. New York.
Cobb, Edwin B. New England.
Coberly, Carroll H. Rocky Mountain. 
Cobleigh, William. California (A lt.).
Coburn, S. E. New England.
Cochrane, John C. New York.
Cohn, Morris M. New York, New England. 
Colahan, J. G. South Dakota.
Colbert, David. New York.
Cole, Chas. W. Central States.
Cole, E. Shaw. New York.
Coleman, Robert F. North Carolina.
Collard, A. E. England (I. S. E .).
Collier, James. Ohio.
Collins, A. Preston. California.
Collins, W. H. Canada.
Collyer, Joseph C. New York.
Colquhoun, Colin. New York.
Coltart, Rodney F. New England.
Combs, H. F. Central States.
Compton, C. R. California.
Conant, F. M. Canada.
Connell, Dr., C. H. Texas.
Connell, Maurice H. Florida.
Consoer, Arthur W. Central States.
Cook, Horace J. New England.
Cook, John O. Arizona.
Cook, Lawrence H. California.
Cook, Max E. California.
Cook, Rodney E. New York.
Cooley, E. C. California.
Coombs, E. P. England (I. S. E .).
Copeland, William R. New England (New 

York—Dual).
Copley, Charles H. New England.
Corbett, Walter E. New England.
Corddry, W. H. Pennsylvania.
Cordell, Miss Mona. New York.
Corey, R. H. Pacific Northwest.
Cornilsen, C. K. Central States.
Corrae, Joseph. California (A lt.). 
Corrington, Kingsley. Central States.
Corson, B. I. New Jersey.
Corson, H. C. Michigan.
Cortelyou, H. P. California.
Costello, John J. New York.
Cotta, Maurice L. Pacific Northwest. 
Cotterell, G. T. England (I. S. E .). 
Cottingham, W. P. Central States.
Cotton, Harry E. Central States.
Cottrell, H. S. New York.
Coulson, C. L. Canada.
Cousineau, A. Canada.
Coventry, F . L. Central States.
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Covill, R. W. England (I. S. P .).
Cowden, Burney B. Florida.
Cowles, M. W. New Jersey (New York— 

Dual).
Cox, C. R. New York.
Coy, Arthur II. New England.
Coy, Burgis. Rocky Mountain.
Craemer, George H. New England.
Craig, Clifford. Central States.
Craig, Robt. H. Pennsylvania.
Crane, II. R. California.
Crask, Rex. Central States.
Craun, J. M. Ohio.
Crawford, II. V. New York.
Creears, T. H. California.
Crooks, Howard. Michigan.
Cropseÿ, W. H. Central States.
Crow, Harry B. Pacific Northwest.
Cullison, Eugene F. New York.
Cunningham, John J. Arizona.
Cunningham, John W. Pacific Northwest. 
Currie, C. H. Iowa.
Currie, Frank S. California.
Cushing, Robert. Arizona.
Cushman, S. P. Central States.
Cyr, Rene. Canada.
Czechovitz, Emil. Central States.

D’Aleo, A. R, New York.
Daley, E. W. Arizona.
Damon, Nelson, A. New England.
Damon, Wayne F. New England.
Damoose, N. G. Michigan.
Daniels, F. E. Pennsylvania.
Dappert, Anselmo F. New York.
Darby, George M. New England.
Darby, W. A. Pennsylvania.
Darcey, H. J. Oklahoma.
Darling, E. II. Canada.
Davey, H. W. California (Alt.).
Davids, E. M. California (A lt.).
Davidson, J. F. California.
Davidson, Philip. Central States.
Davis, Charles A. Rocky Mountain.
Davis, Clarence A. New York.
Davis, F. R., Jr. Central States.
Davis, G., Jr. Pacific Northwest.
Davis, H. F. North Carolina.
Davis, P. D. North Carolina.
Davis, Walter S. New York.
Dawson, Arthur. New York.
Dawson, F. M. Iowa.
Dawson, Norman. Central States.
Dawson, T. Thomas. Pennsylvania.
Day, L. A. Central States.
Dayton, Alfred E. New York (Alt.). 
DeBerard, W. W. Central States.

DeBrito, Jr., F. Saturnino. New York. 
DeBrun, John W., Jr. Central States. 
Decker, C. D. Ohio.
Decker, E. P. New Jersey.
Decker, Walter G. Central States.
Deckert, Christ. Central States.
DeGroat, Frank N. New York.
DeHooghe, Bernard A. Michigan. 
DeJarnette, N. M. Georgia.
De Lano, Huntley. Michigan.
De Leuw, C. E. Central States.
De Martini, Frank E. California.
Deming, P. H. California.
Demorest, S. L. Michigan.
DeMoss, Samuel. Pacific Northwest. 
DeMunn, E. M. New York.
Denise, Wm. D. New York.
Dent, Harry. New York.
DePoy, A. G. Central States.
Depp, David. Central States.
Derby, Ray L. California.
Deslauriers, A. J. Canada.
Des Moines, City of. Iowa.
Deuehler, Walter E. Central States. 
Devendorf, Earl. New York.
Dewante, Randolph H. California.
DeWolf, A. B. Florida.
Dick, Robert. Central States.
Dickson, D. B. Texas.
Diefendorf, Fred G. Pennsylvania.
Dietrich, Paul. Central States.
Dietz, Jess C. Central States.
Dietz, John. Central States.
Dilles, Paul F. New York.
Dion, Clarence K. New England.
Disario, G. M. New England.
Dixon, R. M. Texas.
Dizon, G. Gale. Ohio.
Dobson, William T. New York.
Dobstaff, Jr., Robert. New York.
Dobstaff, Sr., Robert W. New York.
Dodd, C. K. S. Florida.
Dodge, H. P. Michigan.
Dodson, Roy E., Jr. Pacific Northwest. 
Doman, Joseph. New England (New York— 

Dual).
Domke, L. C. Central States.
Dommes, Sid F., Jr. California.
Domogalla, Bernhard, Dr. Central States. 
Donaldson, Wellington. New York.
Donnell, Geo. M. Rocky Mountain.
Donnini, Frank L. New England.
Donohue, Jerry. Central States.
Dopmeyer, A. L. Federal.
Dorr Co., Inc. Associate.
Dorr, Fred. Michigan.
Douglian, Lee D., Jr. Canada.
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Douglass, R. M. Pennsylvania.
Dow Chemical Co. Associate.
Dowd, Ira. Michigan.
Downer, Wm. J. Central States.
Downes, John R. New York.
Doyle, Thomas J. Michigan.
Doyle, Wm. H. Central States.
Drake, James A. Central States.
Dreier, D. E. Central States.
Dresselt, Edward L. New York.
Drew, Leland P. Florida.
Drew, Samuel T. New England.
Drexel, Frederick. New York.
Driscoll, Timothy J. New York. 
Drummond, A. H. England (I. S. P .). 
Duane, John M. New York.
Dudley, Richard E. New England.
Duffiey, Frank J. New York.
Duncan, Roland. California.
Dundas, Wm. A. Central States.
Dunmire, E. H. Central States.
Dunstan, Gilbert H. California.
Durand, Edwin M. Michigan.
Durham Water Dept. North Carolina. 
Durr, John J., Jr. Pennsylvania.
Durrant, W. K. F. Canada.
Duvall, Arndt J. Central States.
Dyckman, Warren W. New York.
Dyer, Samuel. New England.

Eager, Vernon. New York.
Eagle, George H. Ohio (Alt.).
Early, Fred J., Jr. California.
Easdale, W. C. England (I. S. E .). 
Eastburn, W. H. Pennsylvania.
Eastman, T. F. California.
Eckelcamp; Joseph. Michigan (A lt.). 
Eddy, Harrison P., Jr. New England. 
Edge, L. C. Georgia.
Edgecombe, G. H. Canada.
Edgerley, Edward. Pennsylvania. 
Edighoffer, Albert. New York.
Edinger, Harry F. New York.
Edmond, H. P. Georgia.
Edmondson, J. II. England (I. S. P .). 
Edwards, Gail P. New York.
Edwards, R. E. Ohio.
Edwards, William L. New York.
Egan, J. H. California.
Eglof, Dr. Warren K. New York.
Ehle, Virgil. New York.
Ehlers, Ralph B. Michigan, New England. 
Eich, Henry F. New York.
Eidsness, Fred A. Florida.
Eldridge, E. F. Michigan.
Electro Rust-Proofing Co. Associate.
Elgin, Sanitary District of. (Corporate)

Central States.
Elnor, Geo. E. Canada.
Elias, George A. Pennsylvania.
Eliassen, Rolf. New York.
Ellinger, Morris. California (A lt.).
Elliot, William H., Jr. New England.
Ellis, Albert. Central States.
Ellms, J. W. Ohio.
Ellsworth, Samuel M. New England. 
Ellsworth, William M., Jr. Maryland-Dela

ware.
Elsdon, Dr. G. D. England (I. S. P .).
Ely, E. H. England (I. S. E .).
Emerson, C. A. Honorary, Pennsylvania. 
Emigli, William C. Pennsylvania. 
Engineering News-Record. Associate.
Enloe, V. P. Georgia.
Enslow, L. H. New York.
Epier, J. E. Central States.
Epstein, Harold. New York.
Erickson, Carl V. Central States.
Erickson, Frederick K. Pacific Northwest. 
Erickson, W. J. New York.
Etheridge, W. England (I. S. P .).
Ettinger, M. B. Federal.
Euler, Louis M. Maryland-Delaware. 
Eustance, Arthur W. New York.
Eustance, Harry W. New York.
Evans, David A. Pennsylvania, New York. 
Evans, F. M. New Jersey.
Evans, R. W. Central States.
Evans, S. C. England (I. S. P .).
Everson, R. B. Central States.

Faber, Harry A. New York, Pennsylvania. 
Faccinia, Frank. California (A lt.).
Fair, Gordon M. New England (New York— 

Dual).
Fales, A. L. New England, Pennsylvania. 
Falk, Lloyd R. New Jersey.
Falsey & Bestoff, Inc. New Jersey. 
Farnsworth, G. L., Jr. Central States. 
Farrant, James. New Jersey.
Farrar, J. H. California.
Farrell, Michael. New York.
Fassnacht, George G. Central States. 
Faulkner, T. G. England (I. S. E .).
Fawls, James F. New York.
Feltz, Fred C. Central States.
Fenger, J. W. New York.
Fenn, Ernest G. New England.
Fenton, John V. New York.
Ferebee, James L. Central States.
Ferguson, G. H. Canada.
Ferguson, Gerald W. Florida.
Ferris, James E. (New York—Dual) New 

England.
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Field, W. T. New York.
Filkins, D. A. Michigan (Alt.).
Finch, J. England (I. S. P.).
Finch, Lewis S. Central States.
Finch, R. M. Central States.
Finck, G. E. Maryland-Delaware.
Findlay, Arthur. New York.
Finkbeiner, Carleton S. Ohio.
Fischer, Anthony J. New York.
Fischer, F. P. Ohio.
Fishbeck, Kenneth. Michigan.
Fisher, Lawrence M. Federal.
Fisher, Wayne E. Central States.
Fitch, T. A. California.
Fitzgerald, J. A. New York.
Fitzgibbons, F. C. Central States. 
FitzSimons, R. H. New York.
Five, Helge. New York.
Fiveash, Charles E. Florida.
Flanagan, Jr., Joseph E. Pennsylvania. 
Flatt, F. L. Central States.
Fleet, Gerald A. New York.
Fleming, M. C. Pennsylvania.
Fleming, Paul V. New England.
Flexible Sewer-Rod Equipt. Co. Associate. 
Flood, Frank L. New England.
Flower, G. E. Ohio.
Flowers, E. England (I. S. P .).
Foley, William M. New York.
Fontenelli, Louis. New Jersey.
Foote, Kenneth E. New England.
Forbes, Albert F. New York.
Ford, Robert. Central States.
Foreman, Merle S. California (Alt.). 
Forsbeck, C. D. Pacific Northwest. 
Forsberg, Ole. Central States.
Fort, Edwin J. New York.
Fort Dodge, City of. Iowa.
Fortenbaugh, J. Warren. New York. 
Forton, R. G. Michigan.
Fosner, Dr. L. E. Rocky Mountain.
Foster, Herbert B., Jr. California.
Foster, Norman. Pennsylvania.
Foster, Richard G. Michigan.
Foster, William Floyd. California.
Foth, Herbert I. Central States.
Fowler, G. J. England (I. S. P .).
Fowler, H. D. Pacific Northwest.
Fowler, James Henry. Arizona.
Fox, Paul S. Rocky Mountain.
Foxboro Company. Associate.
Francis, Geo. W. Michigan.
Francis Hankin & Company, Ltd. Canada. 
Franklin, W. M. North Carolina.
Franks, John T. Rocky Mountain. 
Franzozo, Anthony. New Jersey. 
Fraschina, Keeno. California.

Fraser, Charles E. Canada.
Fraters, E. W. California.
Frazier, Leonard H. New York. 
Frazier, R. W. Central States. 
Freeborn, W. F. England (I. S. P .). 
Freeburn, H. M. Pennsylvania. 
Freeland, B. H. Central States.
Freeman, A. B. Federal.
Freeman, W. B. Rocky Mountain.
French, R. Del. Canada.
Freund, J. P. Pennsylvania.
Frick, A. L., Jr. California.
Frick, Edward J. Ohio.
Frickstad, Walter N. California.
Friel, F. S. Pennsylvania.
Frith, Gilbert R. Georgia.
Froehde, F. C. California (Alt.). 
Fuchs, Abraham W. Federal. 
Fuhrman, Ralph E. Federal.
Fuller, H. L. Missouri.
Fuller, N. M. New York.
Fuller, Raymond H. Ohio.
Fulmer, Frank E. Central States. 
Funk, John B. Maryland-Delaware. 
Furphy, H. G. England (I. S. P .).

Gadomski, Albert J. New Jersey.
Gail, A. L. Central States.
Gale Oil Separator Co. Associate. 
Gard, Chas. M. New York.
Gardner, George W. New York. 
Gardner, R. T. California.
Garland, Chesley F. Florida.
Garner, J. H. England (I. S. P .). 
Garrett, R. W. Canada.
Garthe, E. C. Federal.
Gates, Justin F. New York.
Gauntt, W. C. Texas.
Gavett, Weston. New York.
Gearhart, John C. Pacific Northwest. 
Gearhart, J. N. Pacific Northwest. 
Gehm, Harry Willard. New Jersey. 
Gelbke, Arthur W. New York.
Gelston, W. R. Central States.
General Chemical Co. Associate. 
General Electric Co. Associate.
Genter, Albert L. Maryland-Delaware. 
Gentseh, Edward. Michigan.
Gerard, F. A. Central States.
Gerdei, W. E. Ohio.
Gere, William S. New York.
Geyer, John C. Maryland-Delaware. 
Gibbing, Frank B. Michigan (Alt.). 
Gibbons, E. V. Canada.
Gibbons, M. M. New Jersey.
Gibbs, Frederick S. New England. 
Gibbs, R. C. England (I. S. P .).
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Gibeau, H. A. Canada.
Gidley, H. K. Pennsylvania.
Giesey, J. K. Central States.
Gifford, J. B. Central States.
Gilbert, A. J. Arizona.
Gilbert, J. J. Pennsylvania.
Gilbert, J. Niles. Florida.
Gilereas, F. W. New England (New York— 

Dual).
Gilerest, R. V. Central States.
Giles, J. Henry. New England.
Gilkey, A. E. California (A lt.).
Gill, J. Francis. New York.
Gill, Paul. Pennsylvania.
Gillard, J. E. England (I. S. P .).
Gillespie, C. G. California.
Gillespie, Wylie W. Florida.
Gilman, Floyd. New York.
Gisborne, Frank R. New England (A lt.). 
Glace, I. M., Jr. Pennsylvania (New York— 

Dual).
Glace, I. M. Pennsylvania.
Gladding, Charles. California.
Gladue, Donat J. New England.
Glamorgan Pipe & Foundry Co. Associate. 
Glynn, William J. New York.
Goff, James S. New England.
Goff, William A. Pennsylvania.
Goicoechea, Leandro de. Florida.
Goldenberg, Charles N. Rocky Mountain. 
Goldsmith, Philip. New York.
Goldthorpe, H. H. England (I. S. P .).
Golly, M. R. Central States.
Gooch, E. W. Pacific Northwest.
Goodenough, Frank H. New York.
Goodman, Arnold H. Central States. 
Goodnight, Y. L. Pacific Northwest.
Goodrich, Fletcher. Michigan (Alt.). 
Goodridge, Harry. California.
Goodwin, S. E. Canada.
Gordon, Arthur. Central States.
Gordon, J. B. Federal.
Gorman, Richard C., Jr. New York.
Gotaas, Harold B. North Carolina.
Goudey, R. F. California.
Gould, Richard II. New York.
Grabbe Construction Co., H. A. Central 

States.
Gracenin, Sylvester. Pennsylvania.
Graemiger, Joseph A. New England.
Graham, James E. Michigan.
Gran, Dr. John E. Georgia.
Grant, A. J. California (Alt.).
Grantham, G. R. Central States.
Graser, William. Michigan.
Graul, Leroy H. New Jersey.
Gray, D. M. Ohio.

Gray, Harold F. California.
Greek, Edward B. Central States.
Greeley, Richard F. New England.
Greeley, Samuel A. Central States.
Green, Alvin W. Pacific Northwest.
Green, Carl E. Pacific Northwest.
Green, Howard R. Iowa.
Green, R. A. Michigan.
Greendale, Village of. Central States. 
Greenleaf, John W., Jr. New England. 
Gregory, L. L. England (I. S. E .).
Gregory Sanitary & Municipal Reference Li

brary. California.
Gregory, Ted R. California.
Greig, John M. M. New York.
Grelick, David. New York.
Griffen, F. T. New York.
Griffin, A. E. New Jersey.
Griffin, Guy E. New England.
Grisham, Charles. Kansas.
Gross, Carl D. Central States.
Gross, Dwight D. Rocky Mountain.
Grossart, L. J. H. Pennsylvania.
Grosshans, Edward W. Central States. 
Grover, Robert H. New York.
Growdon, Howard C. Ohio.
Gruendler Crusher & Pulverizer Co. Asso

ciate.
Gruss, A. W. California.
Gustafson, Ivar. Michigan.
Gwin, Thomas. California.
Gyatt, W. P. New York.

Haberer, John C. New York.
Habermehl, C. A. Michigan.
Haddock, Fred R. Pennsylvania. 
Haemmerlein, Victor E. New York.
Hager, Fred. Central States.
Hagerty, L. T. Ohio.
Hagestad, Herman T. Central States.
Hale, Arnold H. New York.
Halff, Albert II. Central States.
Hall, Frank II. New York.
Hall, Fred B. New York.
Hall, G. Albro. Ohio.
Hall, G. D. Pacific Northwest.
Hall, Harry R. Maryland.
Hall, Howell C. Central States.
Hall, M. G. Iowa.
Hall, S. P. Central States.
Ilall, W. H. North Carolina.
Hallam, G. E. Pacific Northwest.
Ilallock, E. C. New York.
Halpin, John. New York.
Ilambleton, F. T. England (I. S. P .). 
Hamilton, R. F. Pacific Northwest.
Hamlin, C. H. England (I. S. P .).
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Hamm, William C. New York.
Hammond Board of San. Com. (Corporate) 

Central States.
Hammond, F. G. New York.
Hammond, George R. Pacific Northwest. 
Hanapel, A. H. California.
Hanenberg, A. L. Canada.
Haney, Paul. Kansas.
Hanrath, William J. New England.
Hansell, Wm. A. Georgia.
Hansell, Wm. A., Jr. Georgia.
Hansen, Paul. Central States.
Hanson, George I. New England.
Hanson, H. G. North Dakota.
Hanson, John R. New York.
Hapgood, E. P. California.
Hardenbergh, W. A. New York.
Harding, J. C. New York.
Harding, Robert C. Pacific Northwest. 
Hardman, T. T. Central States.
Hardy, C. Asa. New York.
Hardy, J. S. England (I. S. P .).
Harley, Frank E. New Jersey.
Harmeson, D. K. Central States.
Harmon, J. A. Central States.
Harmon, Judson A. California.
Harper, Charles E. Central States.
Harper, M. J. New England.
Harr, Neal. Kansas.
Harris, George C. Central States.
Harris, J. England (I. S. P .).
Harris, R. C. Canada.
Harris, T. R. Central States.
Harrison, Edward F. New York.
Harrison, John B. California.
Harrison, Martin C. Central States.
Harroun, F. E. Ohio.
Harstad, Howard T. Pacific Northwest.
Hart, Chas. G. New York.
Hart, W. B. Pennsylvania.
Hartman, B. J. Central States.
Hartman, Byron K. Central States.
Hartung, N. E. Central States.
Hartzell, E. F. Pennsylvania.
Harvey, Carl. New York.
Haseltine, T. R. Pennsylvania.
Hasfurther, Wm. A. Central States.
Haskins, Charles A. Missouri.
Hastie, James. New York.
Hatfield, W. D., Dr. Central States.
Hauck, Charles F. Ohio.
Hauer, Gerald. Central States.
Havens, William L. Ohio.
Hawken, Dalton. Michigan.
Hawley, Arthur A. New York.
Haworth, J . Victor. Pennsylvania.
Haworth, W. D. England (I. S. E.).

Hay, Julian A. Central States.
Hay, T. T. Central States.
Haydock, Chas. Pennsylvania.
Hayes, John A. New York.
Hayward, Homer J. Michigan.
Hazen, Richard. New York.
Heaslit, Walter. Rocky Mountain. 
Hedgepeth, L. L. Pennsylvania (New York 

—Dual).
Hedges, Horace P. New York.
Heeg, H. H. Michigan (Alt.).
Heffelfinger, D. D. Ohio.
Heider, Robert W. Central States. 
Heinrickson, J. J. Kansas.
Heiple, Loren R. Central States.
Heisig, H. M. Central States.
Heiss, Edward. Pacific Northwest.
Heiland, H. R. F. Texas.
Henderlite, J. H. North Carolina.
Henderson, Chas. F. New York.
Hendon, H. H. New York.
Henel, Wm. F. New York.
Henn, Donald E. Central States.
Herberger, Arthur Henry. New York. 
Herman, Frank. Oklahoma.
Herr, H. N. Pennsylvania.
Herrick, T. L. Central States.
Hersig, S. B. Central States.
Hesford, L. England (I. S. E.).
Hess, Daniel J., Jr. Pennsylvania.
Hess, Seth G. New York.
Heubi, Thomas. New York.
Heukelekian, H. New Jersey.
Hewitt, A. C. Pennsylvania.
Heyward, T. C. North Carolina.
Hibschman, Charles A. Pennsylvania. 
Hickey, William. New York.
Hicks, Cyril. Michigan (Alt.).
Hicks, Geo. W. Central States.
Higgins, William J. New York.
Highberger, W. W. New York, New England. 
Hill, Frank C. Rocky Mountain.
Hill, G. Everett. New York.
Hill, K. V. Central States.
Hill, Theo. C. Pennsylvania.
Hill, W. R. Pacific Northwest.
Hiller, Paul W. New England (New York— 

Dual).
Hilton, Elton M. California.
Hirsckel, Leslie. New York.
Hitchner, A. H. California.
Hoag, Clarence C. New York.
Hoak, Richard D. Pennsylvania.
Hobson, N. C. Canada.
Hodek, James J. Maryland-Delaware.
Hodge, W. W. Pennsylvania.
Hodges, H. E. W. England (I. S. E.).
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Hodgson, E. England (I. S. P .).
Hodgson, H. J. N. England (I. S. P .). 
Hoeflieh, G. C. Pennsylvania.
Hoey, John B. New York.
Hoff, Clarence W. Pennsylvania.
Hoffert, J. R. Pennsylvania.
Hogan, James W. T. New York.
Hogan, William J. New York.
Holden, E. G. Rocky Mountain.
Holderby, J. M. Central States.
Holderman, John S. Central States. 
Holland, Frank H. New York.
Holloway, Frank M. New York.
Holmes, Glenn D. New York.
Holmes, Harry E. New England.
Holmes, Kenneth H. New England. 
Holmgren, Richard F. New England. 
Holmquist, Chas. A. New York.
Holroyd, A. England (I. S. P .).
Holst, J. S. South Dakota.
Holt, Clayton M. Central States.
Holtkamp, Leo. Iowa.
Holter, A. L. Pacific Northwest.
Holt je, Ralph H. New Jersey.
Holway, O. C. Central States.
Homelite Corporation. Associate.
Hommon, H. B. Federal, California. 
Honens, R. W. Central States.
Honigman, Elkono G. New York.
Hoot, Ralph A. Central States.
Hoover, C. B. Ohio.
Hopkins, L. S. R. New York.
Hopkins, Omar C. Federal.
Hopper, Allen O. New York.
Horgan, John J. New York, New England. 
Horn, A. John. New York.
Horne, Ralph W. New England.
Horton, F. C. California.
Hoskins, J. K. Federal.
Hoskinson, Carl M. California.
Hotchkiss, H. T., Jr. New York.
Houlihan, J. E. England (I. S. P .).
Houser, George C. New England.
Houston, W. J. Georgia.
Howard, C. M. Pacific Northwest.
Howard, N. J. Canada.
Howarth, J. P. England (I. S. P .).
Howe, Ben Y. Rocky Mountain.
Howe, J. P. Canada.
Howe, W. A. Central States.
Howell, Eugene M. California.
Howland, W. E. Central States.
Howson, J. T. New York.
Howson, L. R. Central States.
Hoy, J. R. Florida.
Hoydar, Albert L. Pacific Northwest. 
Hoyle, W. H. England (I. S. P .).

Hoyt, Clinton W. New York.
Hromada, Frank M. Central States.
Hubbell, George. Michigan.
Hubel, J. H. Canada.
Huber, Harold J. New York.
Hudson, LaVerne D. Central States. 
Huebner, Ludwig. California.
Huffman, Lloyd C. Ohio.
Hughes, W. P. Pacific Northwest.
Hulak, S. M. New York.
Ilults, William S., Jr. New York.
Humboldt, City of. Iowa.
Humphries, J. T. Georgia.
Hundt, Edward L. Michigan (A lt.).
Hunt, L. W. Central States.
Hunt, H. S. Michigan.
Hunter, A. England (I. S. P .).
Hupp, John E., Jr. Central States.
Hurd, Chas. H. Central States.
Hurd, Edwin C. Central States.
Hurley, J. England (I. S. P .).
Hurst, D. H. Georgia.
Hurst, Howard M. California.
Hurst, William C. New York.
Hurwitz, Emanuel. Central States.
Hussong, Ernest W. Central States. 
Hutcheson, H. D. New York.
Hutchins, Will A. Central States.
Huth, Norman A. California.
Hutton, H. S. Pennsylvania.
Hyde, Charles Gilman. California.

Illinois Dept, of Public Health. (Corporate) 
Central States.

Indiana State Bd. of Health. (Corporate) 
Central States.

Ingalls, James. Pacific Northwest.
Ingols, Robert. New Jersey.
Ingrams, Wm. T. California.
Infilco. (Corporate) Central States.
Irwin, Forrest. Ohio.
Irwin, G. M. Pacific Northwest.
Iseol, George. New York.

Jablon, Fhed M. New York.
Jack, D. Canada.
Jack, Grant R. Canada.
Jaeklin, T. W. Canada.
Jackson, James A. Central States.
Jackson, J. Frederick. New England. 
Jackson, R. B. Michigan.
Jackson, T. L. Michigan.
Jacobs, J. R. Georgia.
Jacobs, L. L. Georgia.
James, Norman S. Florida.
Jardine, M. E. Canada.
Jarlinski, Thaddeus T. New York.
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Jeffrey Manufacturing Co. Associate.
Jeffrey, H. H. California.
Jeffries, Ernest W. New York.
Jenekes, J. Franklin, Jr. New England. 
Jenks, Glen. Rocky Mountain.
Jenks, Harry N. California.
Jennings, A. England (I. S. P .).
Jennings, L. R. Michigan.
Jensen, Emil C. Pacific Northwest.
Jenson, Theodore B. Florida.
Jepson, C. England (I. S. P .).
Jerge, Ray. New York.
Jeup, Bernard H. Central States.
Jewell, H. W. California.
Johns-Manville Corp. Associate.
Johnson, Arthur N. Central States.
Johnson, Clement. New York (Alt.).
Johnson, Earle P. Pennsylvania.
Johnson, Eskil C. New England.
Johnson, Floyd E. Central States.
Johnson, Herbert O. New York.
Johnson, H. B. Pennsylvania.
Johnson, John W. New York.
Johnson, R. J. Central States.
Johnson, Verner C. California.
Jonas, Milton R. Central States.
Jones, A. N. Arizona.
Jones, C. B. O. England (I. S. P .).
Jones, Daniel. New York.
Jones, E. M. (New York—Dual) Pennsyl

vania.
Jones, Frank P. Michigan.
Jones, Frank Woodbury. Ohio.
Jones, S. Leary. Federal.
Jones, T. A. Georgia.
Jones, Wayland. California.
Jordan, Harry E. New York.
Jorgensen, Homer W. California.
Jost, Charles F. New York.
Joy, C. Fred, Jr. New England.

Kachmar, John F. Federal.
Kachorsky, M. S. New Jersey.
Kafka, John. Central States.
Kaler, P. E. Kansas.
Kämmerling, Lane. Michigan.
Kaplan, Bernard. New Jersey.
Kappe, S. E. Pennsylvania (New York— 

Dual), New England.
Karalekas, Peter C. New England.
Karsa, Wm. J. New York.
Kass, Nathan I. New York.
Kassay, Albert E. New York.
Kearney, John J. Central States.
Keefer, C. E. Maryland.
Keefer, R. K. Pennsylvania.
Keeler, J. Harold. New York.

Kehr, Robert W. Federal.
Kehr, Wm. Q. Missouri.
Keirn, Kenneth A. California.
Keirns, Orval D. Ohio.
Kelleher, Joseph A. New York.
Keller, Dwight. Ohio.
Keller, Jacob. New York.
Keller, Lyndon M. New York.
Keller, Perry. Kansas.
Keller, S. K. Florida.
Kelley, R. E. Michigan.
Kellogg, Clarence E. New York.
Kellogg, James W. North Carolina.
Kelly, Clarence. New York.
Kelly, Earl M. California.
Kelsey, Walter. New York, New England. 
Kemp, Harold A. New York.
Kempkey, A. California.
Kennedy, C. C. California.
Kennedy, D. R. California.
Kennedy, R. R. California.
Kenney, Norman D. Maryland-Delaware. 
Kepner, Dana E. Rocky Mountain. 
Kershaw, Arnold. England (I. S. P .). 
Ketcham, Joseph M. New York.
Kibler, Harry J. New York.
Kidd, Carl W. New York.
Kieffer, Jos. D. New York.
Kiker, John E., Jr. New York.
Kilcawley, Edward J. New York.
Killam, E. T. New Jersey.
Kimball, Jack H. California.
Kin, Stephen R. New York.
King, Henry R. Central States.
King, Richard. Central States.
Kingsbury, Harold N. Central States. 
Kingston, Paul S. Central States.
Kinney, J. B. Canada.
Kinsel, Harry L. Pennsylvania.
Kinsman, Frederick. California (Alt.). 
Kirchoffer, W. G. Central States.
Kirn, Matt. Central States.
Kirsner, Charles. New York.
Kivari, A. M. California.
Kivell, Wayne A. New York.
Kjellberg, G. California (Alt.).
Klang, Marvin F. Michigan.
Klann, Martin C. Michigan.
Klegerman, M. H. New York.
Klein, J. A. Central States.
Klein, L. England (I. S. P .).
Kleiser, Paul J. Central States.
Klemme, Wm. W. New York.
Kleven, John. North Dakota.
Klinck, Frank. New York.
Kline, H. S. Ohio.
Klippel, Floyd. Iowa.
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Klippel, R. M. Michigan.
Knapp, Glenn. Michigan (A lt.).
Knapton, William. California.
Kneehtges, O. Central States.
Knoedler, H. A. California.
Knowlton, W. T. California.
Knox, W. H. Ohio.
Koch & Fowler. Texas.
Koch, Philip L. Central States.
Kochin, Milton S. Pennsylvania.
Kochtitzky, O. W. Federal.
Koebig, A. H., Jr. California.
Kolb, Fred W. California (A lt.).
Koon, Ray E. Pacific Northwest.
Koplowitz, Sol. New York.
Korfmacher, John A. Central States. 
Kramer, Harry P. Central States.
Kratz, Herman. Maryland.
Kraus, L. S. Central States.
Krause, Ray. California.
Krell, A. J. New York.
Kremer, Robert W. Pennsylvania.
Kressly, Paul E. California.
Kretsehmar, Dr., G. G. Pacific Northwest. 
Kreutter, Clarence. New York.
Kriegel, Paul O. New York.
Kronbach, Allan. Michigan.
Kroone, T. H. Ohio.
Krumm, Harry J. Pennsylvania.
Kühner, Frank G. Central States.
Kulberg, Abraham J. New York.
Kulin, Harvey J. Central States.
Kunseh, Walter. New England.
Kunze, Albert T. Michigan.
Küpper, C. J. New Jersey.
Kurtz, Harold I. Pennsylvania.
Kussmaul, T. C. Ohio.
Kyte, W. O. California.

Laberteaux, Kenneth. Michigan.
Lacy, Hbert O. New York.
Ladlow, John. Arizona.
La Due, Chas. J. Michigan (A lt.). 
Lafreniere, Theo. J. Canada.
Lakeside Engineering Corp. (Corporate), 

Central States. Associate.
Lamb, Charles. Canada.
Lamb, Clarence F. New England.
Lamb, Miles. Central States.
Lamb, P., Esq. England (I. S. P .).
Lambert, Carl F. Florida.
Lamoureux, Vincent B. Federal.
Lamson, B. F. Canada.
Lang, Lloyd. Central States.
Lang, Wm. H. Pennsylvania.
Langdon, L. E. Central States.
Langdon, Paul E. Central States.

Langelier, W. F. California.
Langford, Leonard L. New York, New Eng

land, Pennsylvania.
Langton, Bernard. New Jersey.
Langweil, Louie. Central States.
Lannon, William. New England.
Lanphear, Roy S. New England.
Larkin, Donald G. New York.
Larkin, W. H. New York.
Larsen, Ernest A. New York.
Larsen, Stanley J. Central States.
Larson, C. C. Central States.
Larson, Keith D. Central States.
Larson, L. L. Central States.
La Rue, Luther. Ohio.
Laughlin, William G. New York.
Lauster, K. C. North Dakota. 
Lautensehlager, Herbert. Ohio.
Lautz, Harold L. Central States.
LaValley, Edward C. New York.
LaVerty, Francis J. New York.
Lawlor, J. P. Iowa.
Lawrence, E. A. Ohio.
Lawrence, John. New York.
Lawson, W. S. Canada.
Lea, J. E. England (I. S. P .).
Lea, W. S. Canada.
Leach, Walter L. Ohio.
Leaver, R. E., Jr. Pacific Northwest.
Le Bosquet, M. Federal.
Le Chard, Joseph H. New Jersey.
LeClere, Arthur B. North Carolina.
Ledford, Geo. L. New York.
Lee, Charles H. California.
Lee, David B. Florida.
Lee, Oliver. Central States.
Leemaster, J. F. Michigan.
Leggett, John T. California.
Leh, Willard. Pennsylvania.
Lehmann, Arthur F. New Jersey.
Lehr, Eugene L. New England.
Leigh, H. G. England (I. S. P .).
Leimbaeh, Harry. Pennsylvania.
Leist, Ervin F . Ohio.
Leland, Benn J. Central States.
Leland, Raymond I. Central States.
Lemcke, Ewald M. California.
Lendall, Prof. Harry N. New Jersey.
Lenert, Louva G. Georgia.
Lentfoehr, Charles E. Central States. 
Leonard, Walter E. Ohio.
Leonhard, Harold M. Michigan.
Lesher, Carl. Ohio, Pennsylvania.
Lessig, D. H. Central States.
LeVan, J. H. Federal.
Lewis, John V. New York.
Lewis, R. K. Central States.
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Ley, Charles H. Canada.
Lieber, Maxim. New York.
Liebman, Henry. New York.
Limestone Products Corp. of America. Asso

ciate.
Lind, A. Carlton. Central States.
Lindeil, C. V. Missouri.
Linderman, Irving E. Central States.
Linders, Edward. Federal.
Lindgren, C. R., M.D. Pacific Northwest. 
Lindsten, H. C. North Dakota.
Link-Belt Company. New York, Associate.

(Corporate), Central States.
Lippelt, Hans B. New York.
Little, T. Y. California.
Livingstone, Bard. California.
Lloyd, G. H. Canada.
Locke, Edw. A. New England.
Lockett, W. T. England (I. S. P .).
Lock Joint Pipe Co. Associate.
Lockwood, Bronson E. New England.
Loelkes, George L. Missouri.
Loeman, A. Hamilton. Central States.
Logan, Robert P. New Jersey.
Long, Frank V. California.
Long, George S. Pennsylvania.
Long, H. Maynard. Central States.
Long, James C. New Jersey.
Longlais, Zachie. Canada.
Loomis, Harry E. New York.
Los Angeles Public Library. California.
Lose, Charles, III. New York.
Losee, James R. New York.
Lovejoy, W. L. Pacific Northwest.
Lovell, Theodore R. Central States.
Lovett, F. W. Central States.
Lovett, M. England (I. S. P .).
Lowe, Prof. Thomas M. Georgia.
Lowe, Walter M. New Yo rk.
Lower, J. R. Ohio.
Lowther, Burton. California.
Lozier, William S. New York.
Lubratovich, M. D. Central States. 
Luchtenberg, R. O. Ohio.
Ludlow Valve Mfg. Co. Associate.
Ludwig, Harvey F. California.
Ludwig, Russell G. California.
Luebbers, Ralph H. Missouri.
Lueck, Bernard F. Central States.
Luippold, G. T. California.
Lumb, C. England (I. S. P.).
Lusk, Charles W. New York.
Lustig, Joseph. Central States.
Luther, L. L. New York.
Luther, Robert W. North Carolina.
Lutz, Howland C. Pennsylvania.
Lux, Kathleen F. Central States.

Lynch, Daniel E., Jr. New York.
Lynch, James T. New York.
Lynchbui’g Foundry Company. Associate. 
Lyons, William. New York.

McAdoo & Allen Welting Company. (Cor 
porate) Pennsylvania.

McAnlis, Chauncey R. Central States. 
McArthur, Franklin. Canada.
McBride, J. L. California.
McCall, R. G. Central States.
McCallum, G. E. Federal.
McCannel, D. A. R. Canada.
McCarthy, Joseph A. New England. 
McCarthy, Justin J. New York.
McCarthy, William F. New York.
MeCleary, E. L. Pacific Northwest. 
McClenahan, W. J. Central States. 
McClintock, H. C. Rocky Mountain. 
McClure, Ernest. Central States.
McDill, Bruce M. Ohio.
McDonald, John. New England.
McDonald, N. G. Canada.
McDonald, Roland G. New York. 
McDonnell, George H. New York.
MeDuell, John W. California.
McFarlane, Walter D. Michigan.
McFaul, W. L. Canada.
McGrath, C. P. Michigan.
McGuire, C. D. Ohio.
MeGurk, Sam R., Jr. Central States. 
McHvaine, Wm. D., Jr. Central States. 
McIntyre, F. J. Ohio.
McIntyre, John C. Central States.
McKay, R. Donald. Canada.
McKee, Frank J. Central States.
McKee, Jack E. New England.
McKeeman, Edwin C. New York.
McKeen, William H. California.
McKenna, Harold R. Michigan.
McKinlay, Daniel. California.
McLaughlin, John. New Jersey.
McLean, Clement. New York.
McLean, R. F. Pacific Northwest.
McMahon, Walter A. New England. 
McManamna, T. L. Canada.
McMenamin, C. B. New Jersey.
McMillan, Donald C. California.
MeMorrow, Bernard J. California.
McNamee, Paul D. Federal.
McNeal, Leonard. Ohio.
McNicholas, J. England (I. S. P .).
MeNiece, L. G. Canada.
McRae, John C. Michigan.
McWilliams, D. B. Canada.
Mabbs, John W. Central States.
Maeabee, Lloyd C. California.
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Macauley, J. W. New York.
MacCallum, C. New York.
MaeCallum, Percy C. New York.
MacCrea, J. M. New York.
MacDonald, J. C. Central States.
MacDowell, R. P. Ohio.
Mack, Prank. New York.
MacKenzie, Yernon G. Federal.
Mackin, John C. Central States.
MaeLachlan, Angus. Ohio.
MacLaren, J. P. Canada.
MaeLean, J. D. Canada.
Madison, James W. Central States.
Maga, John A. California.
Magee, Geo. W. New York.
Maguire, Chas. C. New England.
Mahlie, W. S. Texas.
Maier, P. J. Federal.
Makepeace, W. H. England (I. S. P .). 
Malcolm, Win. L. New York.
Mallalieu, W. C. New Jersey.
Mailman, W. L. Michigan.
Malloy, Howard. Michigan.
Malone, J. R. North Carolina.
Maloney, W. L. Pacific Northwest.
Mallory, Edward B. New York, Pennsyl

vania, Central States.
Mann, Alfred H. New York.
Mann, Uhl T. New York.
Mannheim, Robert. New England.
Mansfield, M. G. Pennsylvania.
Manteufel, Lawrence A. Central States. 
Marchon, Seigmund S. New York.
Mariner, W. S. New England.
Marsh, H. M. Canada.
Marshall, E. A. New York.
Marshall, J. C. Michigan (A lt.).
Marshall, Leslie S. New York.
Marshall, W. B. New York.
Martens, L. P. Central States.
Martin, A. E. New York.
Martin, Alexander G. New York.
Martin, Edw. J., Jr. New York.
Martin, George C. Central States.
Martin, Phil J. Arizona.
Martin, Sylvan C. Central States.
Martzell, Paul C. New England.
Marx, Prank. New York.
Marx, Geo. W. Arizona.
Maryland State Dept, of Health. Maryland- 

Delaware.
Mason, Clarence A. Central States.
Masselli, Joseph William. New England. 
Mather, Edward K. South Dakota.
Mathers, George. New York.
Mathews, E. R. South Dakota.
Mathews, Prank E. Pacific Northwest.

Mathews, L. R. Central States.
Mathews, W. W. Central States.
Mathieson Alkali Works, Inc. Associate. 
Mathis, Alice. Arizona.
Matter, L. D. Pennsylvania.
Mattheis, Clarence. Central States.
May, D. C. Michigan.
May, Harold L. California.
Mebus, George B. Pennsylvania.
Mechler, Louis W. California.
Medberry, H. Christopher. California. 
Meeker, Herbert J. New York.
Meiers, Walter W. New York.
Mendelsohn, I. W. New York.
Menefee, James H. Texas.
Menzies, D. B. Canada.
Merkel, Paul P. Pennsylvania.
Meron, L. A. New York.
Merrill, Walter E. New England.
Merritt, Will D. North Carolina.
Merryfield, Fred. Pacific Northwest.
Merz, H. Spencer. Central States.
Mesner, Elmer C. New York.
Meyer, Louis P. H. California.
Michael, A. M. Florida.
Michaels, John. New York.
Mick, K. L. Central States.
Mickle, Chas. T. Central States.
Middleton, Francis M. Federal.
Miick, Fred E. California.
Miles, Henry J. Florida.
Milinowski, Arthur S. Central States.
Miller, A. P. Federal.
Miller, A. S. England (I. S. P .).
Miller, Alden W. Arizona.
Miller, Fred M. New York.
Miller, John B. Florida.
Miller, J. John. Pennsylvania.
Miller, L. A. Central States.
Miller, Lester. Central States.
Miller, Robert G. Iowa.
Miller, Roy. Pennsylvania.
Miller, W. C. Canada.
Miller, Wallace T. New York.
Milligan, Francis B. Pennsylvania.
Milliken, Harold E. New York.
Milling, Martin A. Central States.
Mills, S. W. Canada.
Minneapolis-St. Paul San. Dist. (Corporate) 

Central States.
Minner, Donald T., California.
Mitchell, Burton F. New England.
Mitchell, Louis. New York.
Mitchell, Robert D. South Dakota.
Modak, B. L. England (I. S. P .).
Modak, N. V. England (I. S. P .). 
Mogelnieki, Stanley. Michigan.
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Moggio, Wm. A. North Carolina. 
Mohlman, F. W., Dr. Central States. 
Molitor, Edward P. New Jersey. 
Molitor, Paul, Major. California.
Monk, H. W. England (I. S. P .). 
Monroe, S. G. Ohio.
Monsanto Chemical Company. Associate. 
Monsell, Harry M. New York. 
Montanari, Francis W. New York. 
Montgomery, J. Robert. Michigan. 
Montreal, City of. Canada.
Moor, Alex. New York (Alt.).
Moor, W. C. Texas.
Moore, Charles A. Pennsylvania.
Moore, Edward W. New England. 
Moore, F. Owen. England (I. S. E.). 
Moore, Geo. S. North Carolina.
Moore, George W. New York.
Moore, Herbert. Central States.
Moore, R. B. Central States.
Moore, R. L. England (I. S. P .).
Moore, W. A. Federal.
Morehouse, W. W. Ohio 
Morey, Burrows. New York.
Morgan, Edward F., Jr. New England. 
Morgan, Philip F. Central States. 
Morgenroth, Fritz. New England.
Morin, A. Canada.
Morkert, Kenneth. Central States. 
Morrill, Arthur. Michigan.
Morris, Arval. California (A lt.).
Morris, Lee. South Dakota.
Morris, Paul J. Pennsylvania. 
Morrissette, Romeo. Canada.
Morrow, Ben. Pacific Northwest.
Moses, H. E. Pennsylvania.
Moss, F. J. Federal.
Mott, C. A. Canada.
Mott, Robert D. Iowa.
Mountfort, L. F. England (I. S. P .). 
Mount Penn, Borough of. Pennsylvania. 
Mowbray, George A. New York.
Mower, Stanley E. New York.
Mowrey, J. Hase. Pennsylvania.
Mowry, Robert B. Pennsylvania. 
Mudgett, C. T. Michigan.
Muegge, O. J. Central States.
Mueller Company. Associate.
Muldoon, Joseph A. New England. 
Mullinex, Chas. D. Iowa.
Munding, Miss Germaine G. New York. 
Munford, Mrs. G. England (I. S. P .). 
Munroe, W. C. Maryland.
Munson, Laura A., Mrs. California. 
Murdock, William. Pennsylvania. 
Murphy, Lindon J. Iowa.
Murphy, Reginald A. New York.

Murray, A. E. Scott, Esq. England (I. S. E.) 
Mursehel, Jacob. South Dakota.
Musgrove, Robert. Michigan.
Mutzberg, F. A. Georgia.
Myers, Harry L. Central States.

Nance, E. L. North Carolina.
Nasi, Kaarlo W. California.
National Water Main Cleaning Co. Associate, 
Nauer, Louis A., Jr. Central States.
Naylor, William. New England.
Neiman, W. T. Central States.
Nelle, Richard S. Central States.
Nelson, Ben O. Pacific Northwest.
Nelson, Frederick G. Ohio.
Nemmers, W. P. Iowa.
Nesheim, Arnold. Federal.
Netto, J. P. De Lemos. New York.
Neves, Dr. Loureneo Baeta. New York. 
Nevitt, I. II. New York.
Newell, Town of. Iowa.
Newland, Stewart H. Texas.
Newlands, James A. New England.
Newman, Alfred C. Florida.
Newsom, Reeves. New York.
Newton, City of. Iowa.
Newton, G. D. Georgia.
Nicholas, Forrest A. Central States.
Nichols, Arthur E. New York.
Nichols Engineering & Research Corp. Asso

ciate.
Nichols, M. Starr. Central States.
Nicholson, C. P. New York.
Nickel, Jack B. Central States.
Nieklin, H. S. Canada.
Nicoli, Frank A. New England.
Nielsen, A. F. New York.
Niemi, Arthur G. Central States.
Niles, A. H. Ohio.
Niles, Thomas M. Central States.
Nixon, J. England (I. S. P .).
Nordeil, Carl H. Central States.
Norfleet, Clark T. California (Alt.). 
Norgaard, John. Michigan.
Norris, Francis I. Federal.
Norris, Harold E. Central States.
North English, Town of. Iowa.
Nugent, Franklin J. Pennsylvania.
Nugent, Harold F. New York.
Nugent, Lee M. California.
Nusbaum, I. Michigan.
Nussbaumer, Newell L. New York. 
Nussberger, Fred. New York.

Obma, Chester A. Central States.
O’Brien, Earl F. New York.
Ocean City Sewer Service Co. New Jersey.
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Oekershausen, Riehard W. Xew York. 
O'Connell, Wm. J .  California.
O ’Connor, William F., J r . Xew York.
O ’Dell, W. H. Xew York.
O 'Donnell, R. Pennsylvania.
Oeming, L. F . Michigan.
O 'Flaherty, Dr. Fred. Ohio.
Ogden, H. X., P rof. Xew York.
Ogle, H arry  B. California (A lt.).
O 'H ara. Franklin. Xew York.
Ohr, Milo F . Michigan.
Oke, Ernest E. W. Canada.
Okun, Abraham H. Xew York.
Okun, Daniel A. Central States.
Okun, W. H. Xew York.
Old. H. X. Federal.
O 'Leary, William A. Xew York.
Olewiler, Grant M. Pennsylvania.
Oliver, J .  C. Texas.
Oliver, Willis. Kansas.
Olsen, W. C. X orth Carolina.
Olson. Frank W. Central States.
Olson, H erbert A. Michigan.
O 'M ara. Richard. Central States.
O ’Xeill, Ralph W. California.
Ongerth, H . J .  California.
Orehard, W. J .  Xew York, Xew Jersey. 
Orton, J . W. Michigan.
Osage, City of. Iowa.
Osborn, L. C. Rocky Mountain.
O ’Toole, Matthew. Xew York.
Otterson, H. A. Pennsylvania.
Owings. Xoble L. Maryland-Delaware.

Pacific Flush Tank Co. (Corporate) Central 
States, Associate.

Paessler, Alfred H. Texas.
Page, Ronald C. California.
Painter, Carl E . California.
Palange, Ralph C. Federal.
Pallo, Peter E. Xew York.
Palmer, Benjamin M. Xew England.
Palmer, C. L. Michigan.
P almer, Harold K . California.
Palmer, I . Charles. Pennsylvania.
Palmer, John R. Central States.
Paloesay, F rank S. Ohio.
Parks, G. A. California.
Parsons, R. H. Canada.
Patriarche, John M. Michigan.
Patterson, Roy K. Xew York.
Paul, Lewis C. Xew York.
Paul, Riehard B. Pennsylvania.
Pawlak, John S. Xew York.
Payrow, H arry  G. Pennsylvania.
Pearl, Emanuel H. Texas.
Pearse. Langdon. Honorary, Central States.

Pearson, E. J . X orth Dakota.
Pease, Maxfield. Ohio.
Peck, Lawrence J .  Xew York.
Peirce, W. A. Central States.
Peirson, Henry C. California (A lt.). 
Pennsylvania Salt Mfg. Co. Associate. 
Perkins, J .  L. X orth Carolina.
Perrine, J .  F ranklin. Xew York.
Perroni, Joseph. Xew York.
Perry, E arl R. Xew England.
Peterson, A. H . California (A lt.). 
Peterson, E arl L. Xew York.
Peterson, Ivan C. Central States.
Peterson, Myhren C. Central States. 
Peterson, Ralph W. Central States.
Petrie, W illiam P . Xew England.
P e ttit , Charles. Ohio.
Peyton, Jam es J .  Xew York.
Pfeiler, L. F . Central States.
Phelps, B. D. California.
Phelps, E. B., P rof. Xew York.
Phelps, Geo. Canada.
Phelps, Tracy I. California.
P hillips, H. X. Xew York.
Phillips, Roy L. Pennsylvania.
Phillips. R. S. X orth Carolina.
P ia tt, Wm. M. X orth Carolina.
Pickett, A rthur G. California.
Pieczonka, Thaddeus. Xew York.
Pierce, C. L. California.
Pierce, George O. Central States.
Pierce, W. E. Michigan (A lt.).
Pierron, L. L . Ohio.
Pierron, Wm. Sr. Pacifie Xorthwest. 
Pinens, Sol. Xew York.
Pinkney, Glenn E . Xew York.
Pinney, F . W. X orth Dakota.
P in tar, Geo. Pennsylvania.
P itkin , W ard H . Xew York. 
Pittsburgh-Des Moines Co. Associate. 
P ittsburgh Equitable Meter Co. Associate. 
Pizie, S tuart G. Florida.
Plamondon, Sarto. Canada.
Pledger, A. England (I . S. P .) .
Plummer, Raymond B. Central States. 
Pohl, C. A., Dr. Xew York.
Pollex, Elmer. Ohio.
Pollock, John M. Xew York.
Pomeroy, Clarence. Michigan.
Pomeroy, Riehard. California.
Pool, Charles L. Xew England.
Poole, B. A. Central States.
Poole, S. B. England (I . S. P .) .
Pope, Lester. Xew Jersey.
Popp, W. L. California.
Porges, Ralph. Xew Jersey.
Porteus, W. K. England (I . S. E .).
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Porter, H. California.
Porter, William. Xew York.
Post, Fred W. California (Alt.).
Poston, R. F. South Dakota.
Potter, Robert A. California.
Potts, Clyde. Xew York.
Potts, Harry G. Michigan.
Powell, A. R., Dr. Xew York.
Powell, S. T. Maryland-Delaware.
Powers, E. C. Ohio.
Powers, Leo. Xew York.
Pratt, Gilbert H. Xew England.
Pratt, Jack W. California.
Prendergast, John W. Arizona.
Price, Charles R. South Dakota.
Pringle, H. L. Canada.
Proportioneers Incorporated. Associate. 
Proudman, Chester F. Xew England. 
Provost, Andrew J., Jr. Xew York.
Public Works Magazine. Associate. 
Puckhaber, Fred H. Texas.
Puffer, Stephen P. Xew England.
Prudie, David J. Xew York.
Purser, John R., Jr. Xorth Carolina.

Quaely, Martin F. Xew York.
Quigley Company, Inc. Associate.
Quinn, Joseph L., Jr. Central States.

Racek, L., Jr. Central States.
Badeliffe, Jack C. Xew Jersey.
Raisch, William. Xew York, Xew England. 
Ralston, Wilmer R. Pennsylvania.
Bamseier, Roy E. California.
Rankin, B. S. Central States.
Bantsma, W. F. California.
Bath, Henry M. Xew York.
Rauscher, Forrest L. Ohio.
Rawlins, George S. Xorth Carolina.
Bawn, A. M. California.
Raymond, X. I. Michigan.
Bedding, Harry P. North Carolina.
Bedfern, W. B. Canada.
Beed, Leon H. Xew England.
Beed, Paul W. Central States.
Beed, Balph. South Dakota.
Beedy, Timothy D. Michigan.
Bees, X. B. Central States.
Reese, Marshall. Pennsylvania.
Beeves, C. F. California.
Beeves, B. B. Kansas.
Begelsen, Alfred E. New York.
Begester, Robert T. Maryland-Delaware. 
Behler, Joseph E. Xew York.
Beidell, Alfred G. California.
Reilly, John J. Pennsylvania.
Rein, L. E. Central States.

Reiners, A. H. Iowa.
Reinke, Edward A. California.
Reisert, Michael J. Xew York.
Remsen, John. Xew York.
Renning, Howard T. Pennsylvania. 
Requardt, G. J. Xew York.
Reybold, E. C. Rocky Mountain.
Reybold, D. C. Central States.
Reynolds, Leon B., Prof. California. 
Reynoldson, T. B. England (L S. P .). 
Rhoads, Edward J. Pennsylvania.
Ribal, Raymond Robt. California.
Ribner, Morris. Xew York.
Rice, Archie H. Paeifie Northwest.
Rice, John M. Pennsylvania.
Rice, Lawrence G. Xew York.
Rice, Lawrence H. Xew York.
Richards, P. W. Central States. 
Richardson, Charles S. Xew England. 
Richey, C. E. Iowa.
Richgruber, Martin. Central States. 
Richheimer, Chas. E. Florida.
Richmen, W. F. Central States.
Richter, Paul O. Central States.
Rickard, Grover E. Xew York.
Ricker, W. H., Jr. Pennsylvania.
Riddick, Thomas M. Xew York. 
Ridenour, G. M. Xew Jersey.
Riedel, John C. Xew York.
Riedesel, Henry A. Central States.

. Riedesel, P. W. Central States.
Riehl, W. H., Esq. Canada.
Riffe, Norman T. California (A lt.). 
Riis-Cartensen, Erik. Xew York.
Ritter, Bruce. Michigan (Alt.).
Roab, F. H. Central States.
Roahrig, Henry L. Central States.
Robb, Charles G. Xew England.
Roberton, L. T. Canada.
Roberts, A. L. Arizona.
Roberts, C. R., Dr. Xew York.
Roberts, F. C., Jr. Arizona.
Roberts, Jack. Xew York.
Roberts, W. C. California.
Robins, Maurice L. Central States. 
Robinson, B. Canada.
Robinson, G. G. Canada.
Robinson, George L. Xew York.
Robinson, I. F. Canada.
Robinson, J. C. South Dakota.
Rocco, John. Xew York.
Rock, Harold F. New York.
Roe, Frank C. Central States, Xew York. 
Roetman, Edmond T. Pennsylvania. 
Rogers, Allan H. New York.
Rogers, Harvey G. Central States. 
Rogers, John A. Xew England.
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Rogers, Milford E. Kansas.
Rogers, M. W. Canada.
Rogers, W. F. Central States.
Rohlieh, Gerard A. Central States.
Romaine, Burr. Central States.
Rosemeyer, Alfred. Central States. 
Rosengarten, W. E. Pennsylvania.
Ross, Herman M. Central States.
Ross, W. E. Central States.
Roth, R. F. Ohio.
Rowen, R. W. Central States.
Rowntree, Bernard. California.
Royer Foundry & Machine Co. Associate. 
Ruble, E. H. Central States.
Ruchhoft, C. C. Central States, Federal. 
Ruck, Franklin. Ohio.
Rudgal, H. T. Central States.
Rudolf, R. L. California.
Rudolfs, Dr., Willem. New Jersey.
Rue, Robert. Ohio.
Rüge, J. Herman. Florida.
Ruggles, M. H. Florida.
Rumble, George B. Canada.
Rumsey, James R. Michigan.
Rupp, Daniel H. Ohio.
Russell, Don B. Iowa.
Russell, George. Missouri.
Russell, J. P. Canada.
Ryan, Joseph P. Central States.
Ryan, J. Samuel. New York.
Ryan, William A. New York.
Ryekman, Seymour J. New England.

Saetre, Leif. New York.
Sage, Howard D. New York.
Sager, John C. Central States.
Sakellarian, Evans N. Central States.
SaRe, Anthony. New York.
Salvato, Joseph. New York.
Sammis, L. A. New York.
Sampson, J. A. Iowa.
Samson, Channel. New York.
Sanborn, J. F. New York.
Sanehis, Jos. M. California.
Sanders, M.D. Central States.
Sanderson, W. W. New England (New York 

—Dual).
Sargent, Edward C. Ohio.
Sauer, Yictor W. California.
Saunders, E. F. Central States.
Savage, Edward. New York.
Savage, William T., Jr. Central States. 
Saville, Thorndike. New York.
Sawyer, Clair N. New York.
Sawyer, Robert W., Jr. New England. 
Seales, J. J. Michigan.
Schade, Willard F. Ohio.

Schaefer, Edward J. New York. 
Schaetzle, T. C. Ohio.
Sehaut, George G. Pennsylvania.
Seheak, H. M. Canada.
Seheffer, Louis K. Pennsylvania. 
Scheidt, Burton A. Central States. 
Schenk, E. E. Iowa.
Schier, Lester C. Central States.
Sehirk, J. M. Rocky Mountain.
Schlenz, H. E. Central States. 
Sehliekelman, R. J. Iowa.
Sehlueter, William H. Central States. 
Schmidt, J. M. Rocky Mountain. 
Schneider, P. California.
Schneller, M. P. Central States. 
Sehoeninger, C. J. Michigan.
Schoepfle, O. F. Ohio.
Schonten, Ernest W.
Schrack, Bert. Iowa.
Schreiner, W. R. New York.
Sehriner, P. J. Central States. 
Schroeder, A. W. Central States. 
Schroeder, W. L. South Dakota. 
Schroepfer, George J. Central States. 
Schuck, H. W. California.
Schulenberg, F. L. New York. 
Schwartz, H. L. Pennsylvania. 
Schwartz, Louis. New York.
Schwartz, Oswald. Central States. 
Sehwob, Carl E. Central States.
Sciver, A. England (I. S. E .).
Scott, Cliffton A. Central States.
Scott, Guy R. Federal.
Scott, Ralph. Central States.
Scott, R. D. Ohio.
Scott, Roger J. Central States.
Scott, Rossiter S. New York.
Scott, W. England (I. S. P .).
Scott, Warren J. New England.
Scott, Walter M. New York.
Scott, W. M. Canada.
Scovill, John R. New York.
Searight, Geo. P. Pennsylvania.

' Searls, Glenn. New York.
Segel, A. California (A lt.).
Seid, Sol. New Jersey.
Seifert, William P. New York.
Seltzer, J. M. Pennsylvania.
Senseman, Wm. B. California.
Setter, Lloyd R. New Jersey.
Sewage Works Engineering. Associate. 
Seydel, Herman. New Jersey.
Shapiro, Robert. New York.
Shaw, Frank R. Federal.
Shaw, Paul A. California.
Shaw, Robert S. New Jersey.
Shea, Walter J. New England.
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Shearer, A. B. California.
Sheen, Robert T. Pennsylvania.
Sheets, W. D. Ohio.
Shelton, M. J. California.
Shephard, W. F. Michigan.
Shepperd, Frederick. New York, New Eng 

land.
Shera, Bryan. Pacific Northwest.
Sherman, Leslie K. New England.
Shertzer, J. H. Pennsylvania.
Shipman, R. H. Central States.
Shirley, Donald L. Pacific Northwest. 
Shockley, Homer G. New York.
Shook, H. E. California.
Shook, H. R. Canada.
Shupe, S. Canada.
Sickler, Archie H. New York.
Sidle, R. S. England (I. S. P .).
Sidwell, Clarence G. Central States.
Siebert, Christian L. Pennsylvania.
Siegel, John A. California.
Signor, C. V. Pacific Northwest.
Sigworth, E. A. New York.
Silberbauer, Walter R. California. 
Simmerman, John S. New Jersey.
Simon, Samuel S. New York.
Simonton, Lewis. Georgia.
Simplex Valve & Meter Co. Associate. 
Simpson, R. W. New York.
Simson, Paul W. New York.
Singer, Oscar C. Ohio.
Skinner, J. F. (New York—Dual), Cali

fornia.
Skinner, W. V. California.
Sklarevski, Rimma. Maryland-Delaware. 
Slade, Charles S. Ohio.
Slagle, Elmer C. Central States.
Slee, Angus E. Rocky Mountain.
Sleeger, Warren H. Central States.
Slough, John. New York.
Smith, A. H. Ohio.
Smith, Alva J. California.
Smith Manufacturing Co., A. P. Associate. 
Smith, Benjamin L. New York.
Smith, C. A. California.
Smith, Charles E. Iowa.
Smith, David B. Florida.
Smith, E. A. Cappelen. New York.
Smith, E. E. Ohio.
Smith, Edward J. New York.
Smith, Frank E. California.
Smith, Frank J. New York.
Smith, G. C. England (I. S. P .).
Smith, Harold. New York.
Smith, Harold L. Michigan.
Smith, Harvey J. Pacific Northwest.
Smith, H. G. California, Pacific Northwest.

Smith, J. F. California.
Smith, J. Irwin. Central States.
Smith, L. R. New York.
Smith, Marvin L. Pennsylvania.
Smith, Merlin D. Pennsylvania.
Smith, Paul L. Maryland.
Smith, Ralph A. Central States.
Smith, R. C. New Jersey.
Smith, Robert J. Michigan.
Smith, Russell S. Federal.
Smith, R. Trumbull. Central States.
Smith, S. H. Michigan.
Smith, W. Austin. Georgia.
Smith, Walter E. Michigan.
Smith, Wendell H. Pacific Northwest.
Smith, Willard R. New York.
Smithson, Thomas. Pacific Northwest. 
Snedeker, L. La Verne. Michigan.
Snell, J. R., Dr. New England.
Snelsire, William. Pennsylvania.
Snook, W. F. A. England (I. S. P .).
Snow, Donald L. Central States.
Snow, Willis J. New England (New York— 

Dual).
Snyder, M. K. Pacific Northwest.
Snyder, N. S. New York.
Snyder, R. F. Ohio.
Solander, Arvo A. Federal.
Solomon, G. R. New York.
Somers, Verne. Central States.
Sorbel, J. L. South Dakota.
Soroker, Sam. California (Alt.).
Sorrell, W. H. Central States.
Sotter, R. R. California.
Souther, Fred L. California.
Sowdon, Wm. K. New York.
Spaeder, Harold J. Central States.
Spaeth, Julius. Kansas.
Sparr, A. E. New York.
Spear, William B. Pennsylvania.
Specht, James E. Ohio.
Speiden, H. W. Pennsylvania.
Speirs, George W. New York.
Spellman, W. A. Canada.
Sperbeck, George E. California.
Sperry, Walter A. Central States.
Spiegel, Milton. Central States.
Spieker, Roy G. South Dakota.
Spies, Kenneth H. South Dakota.
Spragg, H. J. Iowa.
Spry, Fred J. New York.
Spurgeon, Ralph. Central States.
Spuslock, R. Central States.
Staehe, Paul. New York.
Stalbird, James A. New York.
Staley, H. H. Kansas.
Stanbridge, H. H. England (I. S. P .).
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Stanley, C. W. Iowa.
Stanley, Wm. E. South Dakota.
Stapley, E. R. Oklahoma.
Starling, Charles H. North Carolina.
Stauff, Paul V. Central States.
Staynes, E. H. England (I. S. P .).
Steacy, John J. New York.
Stearns, Donald E. New England.
Steffen, A. J. Central States.
Steffensen, S. W. New York.
Steffes, Arnold M. Central States. 
Stegeman, Paul. Michigan.
Steindorf, R. T. Central States.
Steiner, S. K. New York.
Stepanek, Charles H. B. New York. 
Stepleton, Harold A. Ohio.
Stepsis, John S. New York.
Sterling, Clarence I. New England.
Sterns, Edward A. New York.
Stevenson, Albert H. New York.
Stevenson, Ralph A. California.
Stewart, F. D. Ohio.
Stewart, H. M. Pennsylvania.
Stewart, Morgan E. California.
Stewart, W. H. New York.
Stielstra, Clarence. Michigan.
Stiles, Morrison N. Pennsylvania.
Stilson, Alden E. New York.
Stites, H. I. California.
St. Louis County Hospital. Missouri.
St. Louis Public Library. Missouri.
Stock, Mitchell B. New England.
Stockman, L. R. Pacific Northwest. 
Stockman, R. L. Pacific Northwest.
Stone, A. R. England (I. S. P .).
Storey, Ben M. Central States.
Storrie, Wm. Canada.
Stowell, E. Ralph. California.
Straker, M. L. Ohio.
Strang, J. A. Kansas.
Strangard, Edward L. California (A lt.). 
Straub, Conard P. New York.
Streeter, H. W. Federal.
Streeter, Robert L. Rocky Mountain. 
Streeter, S. H. England (I. S. E .).
Strelow, J. L. Iowa.
Striger, R. M. Georgia.
Strong, Bruce F. New York.
Strowbridge, John C. New York.
Stuart, Archer B. California.
Studebaker, Leo. New York.
Stunkard, C. R. California.
Sturgeon, R. G. Canada.
Stutz, C. N. Central States.
Sulentic, S. A. Kansas.
Summers, M. W., Esq. England (I. S. E .). 
Sind, Gutorm. Central States.

Surine, Oakley W. Central States.
Susa, Stephen A. Pennsylvania.
Sutcliffe, H. W. Canada.
Suter, Max. Central States.
Sutherland, Henry M. New York.
Suttie, R. H. New England.
Svenson, Sven H. New York.
Swab, Bernal H. North Carolina.
Swanz, Howard G. New York.
Swartz, Martin. North Carolina.
Sweeney, J. Stanley. Florida.
Sweeney, R. C. New York.
Swenholt, John. New York.
Swinehart, Eugene B. Pennsylvania.
Swope, Gladys. Central States.
Sylliassen, M. O. Pacific Northwest. 
Sylvester, Wm. L. New York.
Symes, C. B. Canada.
Symons, G. E. New York.
Szymanski, John R. New England.

Taggart, Robert S. New York.
Talbot, F. D. California.
Tallamy, Bertram Dailey. New York. 
Tamer, Paul. New York.
Tapleshay, John A. Central States.
Tapman, Walter P. New York.
Tapping, C. H. Central States.
Tarbell, Park. North Dakota.
Tarbett, R. E. Federal.
Tarlton, Ellis Alvord. New England. 
Tatlock, M. W. Ohio.
Taylor, Frank S. Oklahoma.
Taylor, F. W. Georgia.
Taylor, Godfrey M. C. England (I. S. E.). 
Taylor, H. England (I. S. P .).
Taylor, Henry W. New York, Pennsylvania. 
Taylor, Warren G. New York.
Tempest, W. F. Central States.
Tentsehert, Francis F. Ohio.
Terhoeven, G. E. New York.
Terhune, A. S. New Jersey.
Ternent, A. Canada.
Tetzlaff, Frank. New York.
Thalheimer, Marce. Central States. 
Thamasett, Otto E. New York.
Thatcher, H. D. England (I. S. P .). 
Thayer, Paul M. Central States.
Thayer, Reginald H. New York.
Theriault, E. J. Federal.
Theroux, Frank R. Michigan.
Thews, Vernon W. California.
Thiel, James A. Pacific Northwest.
Tlioits, Edward D. California.
Tholin, A. L. Central States.
Thomas, A. England (I. S. P .).
Thomas, Ariel A. Central States.
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Thomas, A. H. R. Canada.
Thomas, Franklin. California.
Thomas, Howard S. New York.
Thompson, E. H. New England.
Thompson, H. Loren. Pacific Northwest. 
Thompson, J. T. England (I. S. P .). 
Thompson, Robert B. New England. 
Thomson, F. N. New York.
Thomson, J. B. F. New York.
Thorn, William J. Pennsylvania.
Thornhill, S. England (I. S. P .).
Tierney, Lawrence J. J. New England. 
Tillotson, John. California.
Timmers, Walter W. New York.
Todd, J. A. Central States.
Toledo, City of. Iowa.
Tolies, Frank C. Ohio.
Tolman, S. L. New York.
Tomek, A. 0. Central States.
Tomm, La Vern M. New York.
Tornow, William II. New York.
Torpey, Wilbur H. New York.
Towers, Charles. California.
Towne, W. Waldo. South Dakota.
Townsend, C. B. England (I. S. P .). 
Townsend, Darwin W. Central States. 
Townsend, Theo. H. Michigan (Alt.). 
Träger, Leonard W. New England.
Travaini, Dario. Arizona.
Travis, Frank D. Central States.
Trebler, H. A. Pennsylvania.
Trescott, Boyd. Pennsylvania.
Trimble, Earle J. New York.
Troemper, A. Paul. Central States.
Trotter, Roy M. California.
Trotti, Patrick J. New York.
Trubnick, Eugene. New Jersey.
True, Albert 0. North Carolina.
Trulander, Wm. M. Central States.
Turner, E. S. Pacific Northwest.
Turner, Homer 6 . Pennsylvania.
Turner, J. R. Ohio.
Turpin, U. F. Central States.
Tuthill, Leon H. New York.
Tuttle, Leon E. New England.
Tygert, C. B. Pennsylvania.
Tyler, R. G. Pacific Northwest.

Uhlmann, Paul A. Ohio.
Ulip, Anthony. New York.
Ullrich, C. J. California (Alt.).
Umbenhauer, E. J. Pennsylvania.
United States Pipe & Foundry Co. Associate. 
University of Calif. Library. California. 
University of Southern California. California. 
Updegraff, W. R. California.
Upton, Frank W. New York.

Urban, Robert C. New York.

Van Atta, J. W. Pennsylvania, New Eng
land.

Van Breda, A. J. Central States.
Van Denburg, J. W. New York.
Vanderlip, Arthur N. New York.
Van Der Vliet, Henry. New Jersey.
Van Deusen, E. J. New York.
Van Gelder, J. M. Oklahoma.
Van Horn, R. B. Pacific Northwest.
Van Kleeck, LeRoy W. New England.
Van Praag, Alex, Jr. Central States.
Van Wyck, George W. New York.
Vapor Recovery Systems Co. Associate. 
Vaughan, E. A. California.
Veatch, F. M. Kansas, Rocky Mountain. 
Veatch, F. M., Jr. Central States.
Veigel, L. W. North Dakota.
Velz, C. J. New York.
Velzy, Chas. R. New York.
Venn, Frank. Michigan (Alt.).
Vensano, H. C. California.
VerDow, William H. New York (Alt.). 
Vermette, F. L. Michigan.
Vest, W. E. North Carolina.
Vickers, Thomas A. New York.
Vickery, John W. New England.
Vognild, R. O. Pacific Northwest.
Voigt, Richard C. New York.
Volpp, A. G. Pacific Northwest.
Voorhis, Chester E. New York.
Vredenburg, Edward L. New York. 
Vrooman, Morrell. New York.

Waddell, W. II. Canada.
Wadhams, Gen. S. II. New England. 
Wagenhals, H. H. New York.
Waggoner, E. R. California.
Wagner, Edward P. New York.
Wagner, Edwin B. Pennsylvania.
Wagner, E. G. Central States.
Wahlstrom, Carl A. Central States.
Wailes Dove-Hermiston Corp. Associate. 
Wakefield, J. W. Florida.
Walbridge, Thornton. Central States.
Walker, C. C. Ohio.
Walker, Chas. L. New York.
Walker, Donald. Central States.
Walker, Elton D. Pennsylvania.
Walker, Philip B. New England.
Walker, Vernon L. Central States.
Walker, Walter J. California (Alt.).
Walker, William W., Dr. Federal.
Wallace & Tiernan Co., Inc. Associate. 
Walters, Grover L. California.
Walton, Graham. Central States.
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Wannenwetseh, T. A. New York.
Ward, A. R. England (I. S. P .).
Ward, C. N. Central States.
Ward, George C. New York.
Ward, Oscar. Central States.
Ward, Paul. Pacific Northwest.
Wardle, J. McClure. New York. 
Wardwell, T. M. Central States.
Ware, Howard. New York.
Warner, E. L. Pacific Northwest. 
Warren, George D. New York. 
Warrenton Water Co. North Carolina. 
Warrick, L. P. Central States. 
Washburn, Howard C. New York. 
Waterman, Earle L. Iowa.
Water Works & Sewerage. Associate. 
Watkins, William W. New York. 
Watmough, W. W. Canada.
Watson, Carl H. New York.
Watson, David M. England (I. S. E.). 
Watson, H. D. New York.
Watson, Henry G. Rocky Mountain. 
Watson, W. England (I. S. P .).
Watters, T. C. Central States.
Wayne Laboratories, The. Pennsylvania. 
Weachter, Horace. Pennsylvania. 
Weaver, W. H. Georgia.
Webb, Rollin D. California (Alt.). 
Weehter, William H. New York. 
Weeber, Earle R. Michigan.
Weeber, W. Keith. Central States. 
Weibel, S. R. Federal.
Weigle, John. Central States.
Weir, E. McG. England (I. S. P .). 
Weir, Paul. Georgia.
Weir, W. H. Georgia.
Weirick, Charles M. Florida.
Weisel, W. 0 . Pennsylvania.
Weisler, Dr. Leonard. New York.
Weiss, R. H. Texas.
Welch, Geo. C. New York.
Welch, J. C. California.
Welch, W. H. Texas.
Welker, Leland A. New York.
Wells, E. Roy. Central States.
Wells, S. W. Florida.
Welsch, W. Frederick. New York. 
Welsford, H. R. Pennsylvania.
Welsh, William J. New England. 
Wenger, J. II. Ohio.
Wentworth, John P. New England. 
Wertz, C. F. Pennsylvania.
Wertz, Leroy F. Ohio.
West, A. W. Central States.
West, Leslie E. New Jersey. 
Westergaard, Yiggio. New York. 
Weston, Arthur D. New England.

Weston, Roy F. Pennsylvania.
Weston, R. S. New England.
Westwood, H. W. D. England (I. S. E .). 
Wetherell, Joseph H. New York.
Wheeler, C. E., Jr. Central States. 
Wheeler, Robert C. New York.
Whelchel, H. E. Georgia.
Whipple, Melville C. New England. 
Whisler, Ben A. Iowa.
Whitby, Steve. Pennsylvania.
Whitcomb, Leon R. Pennsylvania.
White, Geo. C. California.
White Haven Sanitorium. Pennsylvania. 
White, Paul R. Central States.
White, R. E. California.
White, R. H. England (I. S. E .).
White, W. W. California.
Whitley, F. H., Jr. New York.
Whitlock, Ernest W. New York.
Whitlock, Henry C. New England. 
Whitman, Requardt & Smith. Maryland- 

Delaware.
Whittaker, H. A. Central States.
Wiegert, Lester O. Central States. 
Wieters, A. H. Iowa.
Wiggin, Jr., David C. New England. 
Wiley, John S. Central States, Federal. 
Wilkins, George F. California.
Willett, C. K. Central States.
Williams, A. C. Pennsylvania.
Williams, Chas. H. Pacific Northwest. 
Williams, Clyde E. Central States. 
Williams, G. Bransby. England (I. S. E.) 
Williams, James C. Pennsylvania. 
Williams, Leon G. Central States. 
Williams, L. O., Jr. Rocky Mountain. 
Williams, R. L. New York.
Williams, T. Ross. Pacific Northwest. 
Williams, W. B. Michigan.
Williamson, A. E. Florida.
Williamson, Joe, Jr. Florida.
Williamson, Lee H. New York. 
Williamson, R. C. Canada.
Wilson, C. T. Iowa.
Wilson, Harry L. Central States.
Wilson, John. Central States.
Wilson, Murray A. Kansas.
Wilson, R. D. Central States.
Winch, Norman M. New England. 
Winder, Norman G. Texas.
Winfield, Wilmer M. New York.
Wing, Frederick K. New York.
Winne, Geo. New York.
Wintersgill, A. T. California.
Wirt, R. M. Pennsylvania.
Wirth, Harvey E. Central States.
Wirts, J. J. Ohio.
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Wisely, F. E. Central States.
Wisely, W. H. Central States.
Wishart, J. M. England (I. S. P .). 
Wisniewski, Theo. Central States.
Witcher, C. Preston. Michigan.
Withington, C. Canada.
Wittenborn, E. L. Central States.
Wittmer, Earl P. Ohio.
Wittwer, Norman C. New Jersey.
Woese, Carl P. New York.
Wolman, Abel. Maryland-Delaware. 
Woltmann, J. J. Central States. 
Wontner-Smith, H. England (I. S. P .). 
Wood, Herbert M. New York.
Wood, J. R. Canada.
Wood, R. D., Co. Associate.
Woodliull, Charles R. New York.
Woodward, John D. Pennsylvania.
Woodward, R. D. California (Alt.). 
Woodward, Richard L. Federal.
Woodward, William H. New England. 
Woolley, B. C. Iowa.
Wooten, M. Frank, Jr. North Carolina. 
Worthington, Erastus. New England. 
Worthington Pump & Machy. Corp. Associ

ate.
Wright, Charles T. Federal.

Wright, Chilton A. New York.
Wright, Edward. New England.
Wyatt, Bradley W. California.
Wyckoff, Charles R. New York.
Wyllie, George F. Michigan.

Yaffe, C. D. Federal.
Yeager, Bert T. Central States.
Yenehko, John. Pennsylvania.
Yeomans Brothers Company (Corporate), Cen

tral States, Associate.
Yerkes, Milton R. Pennsylvania.
Yoder, M. Carleton. California.
Yost, Harold W. Arizona.
Young, Alden W. New York.
Young, C. H. Pennsylvania.
Young, F. D. Ohio.
Young, Lewis A. Kansas.
Young, Norman C. Pennsylvania.

Zack, Samuel I. ,New York.
Zehm, Ansel R. Central States.
Zeldenrust, Albert T. Central States. 
Zöllner, Frederick D. New York.
Zuekweiler, G. C. California.
Zuppinger, Wm. New York.
Zurbuch, N. F. Central States.
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★

of Those Who Safeguard Our Shores
Semper Paratus is the motto of the U. S. Coast Guard and they are 
“ Always Ready” — and willing and able, as well— to protect our 
shores and keep them inviolate from the enemy.
This important branch of our armed forces functions in peacetime as 
well as in war. They are helping to keep the fight in the “ other fel
lows yard” ; they apprehend saboteurs and smugglers seeking to make 
a landing; they guard our inland waterways against depredations; 
they’re the seaman’s best friend.
At Coast Guard Training Stations, dependable P.F.T. Sewage Treat
ment Equipment provides constant safe sanitation just as it is doing 
at Army, Navy and Marine training centers and at many Ordnance, 
Shipbuilding and Aircraft plants.
P.F.T. is definitely “ in uniform” ; installations have been made at 
more than 311 war projects.

★ 230 Floating Cover Digesters
★ 97 Rotary Distributors 
-k 227 Sewage Siphons
★ 75 Sewage Sludge Pumps
★ 213 Boiler Room Installations using: Flame Traps,

Pressure Relief Flame Traps, Waste Gas Burn
ers, Drip Traps, Pressure Indicating Gages, etc.

Co.
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 I N C E  1893



Pipe founders plus
Y o u  m a y  k n o w  u s  as A m e r ic a ’s 
la r g e s t  p r o d u c e r  o f  c a s t  ir o n  p ip e  
b u t  n o t  b e  a w a re  t h a t  w e  h a v e  e x 
c e p t io n a l f a c i l i t ie s  to  c a s t  a n d  c o m 
p le te ly  m a c h in e  s p e c ia l c a s t in g s  in  
a c c o r d a n c e  w it h  e n g in e e r s ’ d e s ig n s  
a n d  s p e c if ic a t io n s . M a n y  o f  t h e m ,  
n o w — m a c h in e  to o l ,  m a r in e  e n g in e  
a n d  d ry  d o ck  c a s t in g s — a re  b e in g  
m a d e  fo r  t h e  fu r th e r a n c e  o f  t h e  
w ar e ffo rt. O u r sp e c ia l c a s t in g s  
fo u n d r ie s , a n d  a s p e c ia liz e d  p la n t

A  s p e c ia l  c a s t i n g s  f o u n d r y  a t  o n e  o f  o u r  p l a n t s ,  d r a w n  b y  H u g h  F e r r is s .

fo r  t h e  m a n u fa c tu r e  o f  f itt in g s , are 
e q u ip p e d  to  m e e t  u n u s u a l  indus
tr ia l r e q u ir e m e n ts ,  p articu lar ly  in 
t h e  p r o c e ss  in d u s t r ie s ,  a s  well as in 
t h e  w a te r  s u p p ly ,  g a s  a n d  sewerage 
f ie ld s . O u r t e c h n ic a l  a n d  laboratory 
s ta ffs  a re  e x p e r ie n c e d  and^resource- 
fu l .  W e in v it e  y o u  to  ta k e  up with 
u s  a n y  p r o b le m s  y o u  m a y  have in 
c o n n e c t io n  w i t h  t h e  d e s ig n  o f  pipe, 
f i t t in g s  or sp e c ia l  c a s t in g s  for'pres- 
e n t  or p o s t -w a r  r e q u ir e m e n ts .

Un ited  States P ip e  & Foundry Co.
G en era l O ffices : B u r lin g to n , N ew  Jersey . P la n ts  a n d  S a les  O ffices th r o u g h o u t th e  U .S. 4
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A eration  is  th e  h ea r t o f  a c tiv a ted  slu d g e  sew age p la n ts  a ll over the  
w orld—in  large p la n ts  an d  sm a ll. A nd m ore  N o rto n  P orou s M ed iu m s  
are used  in  th is  o p era tio n  th a n  a n y  o th er  m ak e. Over 54 years expe
r ience in  cera m ic  p ro d u ct d ev e lo p m en t an d  th e  lo n g e st exp erien ce in  
th e  m a n u fa c tu re  o f  fu sed  a lu m in u m  oxide porous p rod u cts s ta n d  b e
h in d  N orton  P la te s  a n d  T u b es . W hen  y o u  desire  effic iency  o f  d iffuser  
op eration , in s is t  o n  N o rto n  P orou s M ed iu m s for th ey  assure  u n ifo rm  
air d is tr ib u tio n , great s tr e n g th , reg u la ted  w et pressu re lo ss  a n d  lo n g  
service.

N O R T O N  C O M P A N Y —W o r c e s t e r ,  M a s s

NORTON Ä POROUS MEDIUMS
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FOR S f l f E TUS  SAKE
S P E C I F V

W L tiM p n m
• '/ fo i l  • COIÏ!PLfTE

Sflllflfif GflS COniROL

“ VAREC” Sewage Gas Installation and Flow 
Diagrams are standard wherever the safe control 
of combustible gases is demanded. “ VAREC” 
approved equipment, being non-corrosive, light
weight, streamlined, and easily maintained, can be 
installed in all types of SewageTreatment Systems 
having local requirements and limitations. The 
Engineering Department and Research Labora

tories of the Vapor Recovery Systems Company 
are eager to collaborate with sanitation engineers 
at any time.

T H E  V A P O R  R E C O V E R Y  S Y S T E M S  C O M P A N Y
2820  N o r th  A lam eda S t., C o m p to n , Calif.

Branch Offices &  Stocks carried :
N ew  Y ork C ity— H o u sto n , T e x .— T u lsa , O kla. 

A gencies in  a ll princ ipal c itie s

FLAME TRAP ASSEMBLIES

dÊÊBk J i è y  1 »  SUPER
-  '  SENSITIVE

FLAME ARRESTERS MANOMETERS PRESSURE REGULATORSPRESSURE REGULATORS HANDHOLE COVERS
WASTE GAS 

BURNERS
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JAtoruJitig* 
Uufru* TTUrn&u* 

dConq'UHiA. 0  

Tf<nifc £uuCpe. /

W hen you b u ry  or b u rn  your sludge, you a re  spend ing  m oney  to  ge t rid  of som eth ing  
which m any o th e r sew age d isposal p lan ts  a re  m ak ing  u se  of or selling  a t  a  con tinuous 
profit, w ith  th e  help  of th e  R oyer S ew age S ludge D isin teg ra to r.

Sewage sludge h a s  very  effective fertiliz ing  p ro p ertie s , be ing  rich  in  so il-bu ild ing  
elem ents. B ut sludge a s  it com es from  th e  d ry ing  b ed s , caked  an d  full of lum ps, 
stones and  d eb ris , is  h a rd ly  in  cond ition  fo r u se  a s  a  fe rtilize r. T h a t’s w hy so m any  
sewage disposal p lan ts  a re  u sin g  R oyers! T h is  inexpensive  m ach ine  m ak es  high 
grade fertilizer ou t of y ou r sludge w ith  m in im um  labo r. J u s t  shovel th e  sludge in to  
the hopper— th e  R oyer does th e  re s t.

The R oyer’s “ com bing b e lt ,”  w ith  its  row s of s te e l te e th , tra v e ls  upw ard  a t a 45° angle, 
and th is m otion— com bined  w ith  th e  action  of th e  te e th — thoroughly  b re a k s  up , sh red s, 
m ixes and a e ra te s  th e  sludge. S tones , s tick s an d  o th e r tr a sh  g rav ita te  to  th e  bo ttom  
of the  belt, w here  a  ga te  p rov ides fo r easy  rem oval. S ludge w ith  a  m o istu re  con ten t 
as high as 51%  can b e  com pletely  d is in teg ra ted , an d  th e  m o istu re  su b s tan tia lly  r e 
duced. W here desired  o r n ecessa ry ,’ en richen ing  chem icals can  be tho roughly  m ixed 
in, during th e  sh redd ing , in  any  proportion .

The d isin tegrated  sludge, red u ced  to  pea  
size particles, is ca rried  up to  th e  d ischarge  
opening and e jec ted  so th a t  it  is th row n 
clear of the m achine. T h e  a rc  of fa ll is 
regulated w ith a  deflec to r; th e re fo re  m a
terial can be loaded  in to  tru ck s  or w agons 
or onto stock piles.

After disintegration by  a  R oyer, th e  sludge 
m akes a fertilizer w hich can  b e  profitably  
sold or used  in city p a rk s  an d  m unicipal 
golf courses.

Royer Sludge D isin teg ra to rs  a re  m ad e  in 
twelve portable and  s ta tionary  m odels, w ith  
electric m otor, gasoline and  b e lt- to -tra c to r 
drives.

Write for literature, including data on the 
fertilizing value of sewage sludge.

ROYER FOUNDRY &  MACHINE CO.
176 PRINGLE ST., KINGSTON, PA.
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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 ,  MO.

AS EASY AS A -B -C
C l e a n  y o u r  

s e w e r s  t h i s  f a s t ,  
e a s y , e c o n o m ic a l ,  
FLEXIBLE w a y . O n ly  
th r e e  s im p le  s t e p s  
n e e d e d . E l im in a t e  
95%  o f  se w e r  d ig -  
u p s .  S a v e  t i m e ,  
la b o r  a n d  in c o n 
v e n i e n c e .  C o n 
s e r v e  m a n p o w e r .

G e t  a  s e t  o f  
FLEXIBLES n o w .

C le a n  A l l  Y o u r  
Servers  O n c e  

FT* 'E ach  Y e a r

IN C IN ERA TIO N  ENGINEERS

nitHDis EncinEERinc & 
RESEHRIH EORPORHTIOn
60 W ALL TOWER N EW  YO RK, N. Y.

Consultants • Designers • Constructors

MEMBERS OF LOCAL ASSOCIATIONS
H ave you  p a id  your D U ES to you r loca l association  ?

If not, do so NOW  in order that you will receive 
S e w a g e  W o r k s  J o u r n a l  without interruption.
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n i g h t y  a t o m m

'NNIE illustration above is a graphic 
conception of the atomic structure of 

chlorine. The nucleus and its planetary 
electrons are shown in a relationship sug
gesting the origin of the chemical and 
physical properties peculiar to this inter
esting element. The complex mass rela
tionships and forces are so balanced in 
the chlorine atom as to  produce one of 
mankind’s useful chemical servants.

Chlorine is  a p o ten t a lly  in  both  
war and peace. M ost o f the million 
plus tons per year now being produced 
are earmarked for essential wartime 
and e ssen tia l c iv ilia n  uses. W hen  
victory comes, chlorine will again take

up its  m any fu ll-tim e  roles in  wide  
commercial application.

Among the nation’s largest producers 
of chlorine are the W yandotte, Michigan, 
and Tacoma, W ashington, plants of the 
Pennsylvania Salt M anufacturing Com
pany. I t  was from the W yandotte plant 
that Penn Salt shipped America’s first 
commercial quantity o f liquid chlorine 
in 1909.

Wartime production o f chlorine at 
Penn Salt has been a stimulus and an 
inspiration to  our engineers to  plan 
even wider usefulness for this important 
chemical servant, when peace returns.

P E N N S Y L V A N I A  S A I T
M A N I N  G C O/M P A N Y

jU Z j C U L S oL
1000 W I D E N E R  B U I L D I N G  » P H I L A D E L P H I A
NEW YORK . CHICAGO . ST. LOUIS . PITTSBURGH . WYANDOTTE . TACOMA
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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 I E L ,  I N C .
Consulting Engineers

W ater, Sew erage, In d u s tr ia l W aste , 
G arbage, P ow er P la n t and 

V alua tion  P rob lem s
1520 L O C U S T  S T . 

P H IL A D E L P H IA , P E N N A .

J o h n  W . A lv o rd  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 ld  H . M a x w e ll
ALV O R D, B U R D IC K  &  H O W SO N

E n g in ee rs
W a te r  W o r k s ,  W a te r  P u r i f i c a t i o n ,  
F lo o d  R e l ie f ,  S e w e ra g e ,  S e w a g e  
D is p o s a l ,  D r a in 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 io n  
C iv ic  O p e r a  B u i l d in g  C h ic a g o

B U C K , S E I F E R T  A N D  J O S T
C o n su ltin g  E n g in eers

(FORMERLY NICHOLAS S. HILL ASSOCIATES)
Specializing in  Sew erage an d  Sewage D isposal, 

W a te r S upp ly  an d  W a te r P urification , 
V aluations and  R epo rts

C hem ical and  Biological L aborato ries 

112 E a s t  1 9 th  S t r e e t  N e w  Y o rk , N . Y .

T H E  C H E S T E R  E N G I N E E R S
Campbell, Davis &  Ba n k s o n

W ater Supply and Purification, Sewerage 
and Sewage T reatm ent, Power Develop
ment and Applications, Valuations and 
R ate Investigations.
21 0  E . P A R K  W A Y  A T  S A N D U S K Y  S T . 

P IT T S B U R G H , P A .

B L A C K  &  V E A T C H
Consulting Engineers  

4706 B r o a d w a y ,  K a n s a s  C i ty ,  M o.
S e w e ra g e , S ew a g e  D is p o s a l ,  W a te r  S u p p ly ,  W a te r  P u r i f i c a t i o n ,  E l e c t r i c  L ig h t in g ,  
P o w e r  P l a n t s ,  V a lu a t io n s ,  S p e c ia l I n v e s t i g a t io n s ,  R e p o r t s  a n d  L a b o r a to r y  S e rv ic 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 d 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 il b y

C0NS0ER, TOWNSEND &  QUINLAN

W ater Supply— Sewerage— Flood Con
trol &  Drainage— Bridges— Ornamen
tal S tree t L ighting— Paving— L ight 
and Power Plants. Appraisals.

C h ic a g o  T im e s  B ld g ., 211 W . W a c k e r  D riv e

F A Y , S P O F F O R D  &  T H O R N D IK E
E N G I N E E R S  B O S T O N . M A SS.
F rederic  H . F ay Charles M . Spofford 
J ohn Ayer B ion A . B owman 
C arroll A. F arwell R alph W . H orne 

W a t e r  S u p p ly  a n d  D is tr ib u t io n  
S ew erage a n d  S ew age T re a tm e n t  D ra in ag e

In v e s tig a tio n s  a n d  R e p o r ts  
D ec isio n s  V alu a tio n s  

S u p e rv is io n  o f  C o n s tru c t io n

W I L L I A M  A .  G O F F
C o n su ltin g  E n g in eer  

P r i v a t e  a n d  M u n ic ip a l  E n g i n e e r in g  
S e w e r a g e ,  S e w a g e  D is p o s a l  

W a te r  S u p p ly  a n d  T r e a tm e n t  
G a r b a g e ,  R e fu s e ,  I n d u s t r i a l  W a s t e s  

D e s ig n ,  S u p e r v is io n ,  V a lu a t io n s ,  R e p o r t s  

B r o a d  S t.  S t a t i o n  B ld 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 r s  

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 il 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 ly ,  W a te r  P u r i f i c a t i o n ,  
S e w e ra g e , S e w a g e  T r e a tm e n t ,  F lo o d  
C o n tro l ,  D r a in a g e ,  R e f u s e  D is p o s a l  

6 N . M ic h ig a n  A v e ., C h ic 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 ig n e  & A s s o c ia te 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 le s  F .  W . J o n e s

W a te 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 te s ,  V a lu a t io n s .— L a b o r a to r ie s

L e a d e r  B ld g .  W o o lw o r th  B ld g .  
C le v e la n d  N ew  Y o rk

M O R R IS K N O W L E S, In c . 
Engineers

Wra t e r  S u p p ly  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 is p o s a l ,  V a lu a t io n s  

L a b o r a t o r y ,  C i ty  P l a n n i n g .  ’

1312 P a r k  B ld g .  P i t t s b u r g h ,  P a .
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: DIRECTORY OF ENGINEERS :

M E T C A L F  & E D D Y  
E n gin eers

W a te r ,  S e w a g e , D r a in 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 te s  P r o b le m s

L a b o r a to r ie s  V a lu a t io n s

44 S te v e n s  R o a d  150 B r o a d w a y
N e e d h a m , M a s s . N ew  Y o rk

Reeves N ew som  E . H . A ldrich

N E W S O M  & A L D R I C H
E n g in eer - C o n s u lta n ts

S e w e ra g e  a n d  S e w a g e  D is p o s a l  
W a te r  S u p p ly ,  P u r i f i c a t i o n  

a n d  D is t r i b u t io n  
V a lu a t io n s  a n d  R e p o r t s  

500 F i f th  A ve. H a r r i s b u r g ,  P a .
N ew  Y o rk  W i l l i a m s b u r g ,  Y a.

HY D RA ULIC  E N G IN E E R S
Only a small expenditure is neces

sary to have your professional card 
brought to the attention of our 3,000 
or more readers in this space.

S E W A G E  4V O R K S  J O U R N A L  
40 W a l l  S t r e e t  
N ew  Y o rk  C ity

R O B E R T  T . R E G E S T E R
C o n su ltin g  E n g in eer

S ew erag e— S e w a g e  T r e a tm e n t  
W a te r  W o rk s — I n d u s t r i a l  W a s te s  

F lo o d  C o n tro l— F i r e  P r o te c t io n

A d v iso ry  S e rv ic e , R e p o r t s  a n d  D e s ig n s

B a l t im o re  L ife  B u i ld in g  
B a l t im o re ,  M d.

R U S S E L L  a n d  A X O N
C o n su ltin g  E n g in eers  

Geo. S. R u s s e l l  J o h n  C. P r i t c h a r d
J o e  W illia m s o n , J r .  F .  E . W e n g e r
S ew erag e , S e w a g e  D is p o s a l ,  W a te r  S u p 
p ly , W a te r  P u r i f ic a t io n ,  P o w e r  P l a n t s ,  
A p p ra is a ls ,  R a te  I n v e s t ig a t io n s ,  R e p o r t s ,  
P la n s ,  S p e c if ic a t io n s .
4903 D e lm a r  B lv d . S t. L o u is

WHITMAN, REQUARDT AND SMITH
E n g in e e r s

Ezra B. Whitman Norman D. Kenney
Gustav J . Requardt A. Russell Vollmer
Benjamin L. Smith Theodore W. Hacker

WATER WORKS— SEWERAGE— UTILITIES
B a ltim o re , M d. A lb a n y , N . Y .

CONSULTING 
E NGI NE 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 D IR EC TO RY OF  
ENGINEERS of each issue of 
SEWAGE W ORKS JOUR
NAL.

SEWAGE W ORKS JOUR
N A L 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

A R TH U R  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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A  SUPERINTENDENT of a  large se w a g e  
disposal plant writes, "One part of 

the under-water m echanism of one of the 
traction clarifiers w a s coated with Bitu- 
mastic No. 50 and the other part w as  
painted with another product. After three 
years of exposure, under regular oper
ating conditions, the Bitumastic No. 50 
w as in good condition w hile the other 
product w a s . . .  worthless a s  a  protec
tive coating."

B itu m astic  No. 50 i s  u se d  b y  m an y  
large sew a g e  plants to protect interiors 
of tanks, grit and screen chambers, p ip
ing and many other surfaces exposed to 
se w a g e  or fumes. One of its unique prop
erties is that it m ay be applied  cold, in 
multiple coats, to a  thickness of — 
four or five times that of ordinary coatings.

SEND FOR folder No. 342. which lists 
principal se w a g e  p lan t structures and  
equipm ent and the Bitumastic Coatings 
to protect them.

No. 50
WAILES DOVE-HERMISTON CORP.

WESTFIELD, N. J .

N ew  Y ork  •  P h ilad e lph ia  •  C leve lan d  •  C hicago 

Houston «T u lsa  •  M iam i •  San  Francisco •  Los A n ge les

Prevent Wear and Cutting of Rods, 
Plungers, Shafts and Valve Stems

by using

MABBS RAW HIDE PACKING
T rad e  M ark

R e g . U . S . P a t. O ff.

In Your W ater W orks and Sew age P lan ts
I t lasts longer, is antifrictional, saves 
power, labor and repairs. Will prove the 
most economical packing th a t can be 
bought. These are the reasons why the 
United S tates Government has been 
using M abbs Rawhide Packing on their 
hydraulic dredges for more than 35 years.

It Would PAY YOU to Use It on Your Water 
Works and Sewage Pumps and Valves.

Mabbs Hydraulic Packing Co.
I n c .  1892

431 S. Dearborn St. Chicago, III.

O n  Land  O n  Sea!
SERVING AMERICA

D oing T he T hings W e K now  B est

Builders of 
GARBAGE  
DISPOSAL  

SH R E D D E R S  
for Battleships 

and 
M erchant 

Marine
" O u r  

5  7 th  
Y e a r  ”

SANITARY ENGINEERS
Send for Facts on Latest

G r u e n d l e r  S e w a g e  S h r e d d e r s
for Municipal Sewage Plants

F o r d is in teg ra tio n  of R a g  S tock , G arbage, 
F lo a tab le s, an d  F ib ro u s  M a te r ia ls  w ith  o u t 
C h o k e  D o w n  so  a s  to  p a s s  S c r e e n  B a r -  

S elec t a  G R U E N D L E R  S H R E D D E R .

G R U E N D L E R
C R U S H E R  & P U L V E R IZ E R  CO. 
2929 N . M arket St. St. Louis, Mo.
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treA THEMT EQUIPMENT
— ÉiooJji -à

O n e  o f  Graver’s most important wartime jobs is the 
design and manufacture o f  sew age treatment and dis
posal equipm ent for use at cantonments, airfields and 
other military establishments, as w ell as for industrial 
housing projects.

W ith our years o f  experience in this highly specialized 
work, plus engineering skill and modern manufacturing 
facilities, it is only natural that these important prob
lems o f  sanitation are entrusted to Graver.

G ra ve r San itatio n  Equipm ent  
Aerators Agitators 
Automatic Dosing

Siphons 
Chemical Feeders 
Chemical Proportioned

lam**** 
oh

• ¿QtllPNEIIt 

em'mio» sis« “*
CoitSUWCTIOH

SS M U ifl«

Chemical Treatment 
Plants 

Clarifiers, Primary and 
Secondary 

Coagulators 
Digesters
Grease Removal Equip

ment

in c lu d e s :
Gas Holde rs 
Imhoff Combination 

Clarifiers 
Reactivator Clarifiers 
Rotary Distributors 
Skimmers
Sludge Conditioners 
Sludge Dryers

IVrite Graver today. Our engineers will 
gladly work with you on any specific prob
lem o f  sewage treatm ent and disposal.

GRAVER G RAVER T A N K  &  M F Q  C Ç y N Ç -
NEW YORK 

C ATASAUQ U A. PA EAST CHICAGO. IND. 
C a b l e  a d d r e s s  —  G R a t a n k
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W O R T H IN G T O N
E q u ip m E n T  for s e u ir g e  p u n i s

CENTRIFUGAL PUMPS
FOR RA W  SEW A G E , SEW A G E  SLUDGE AND G EN ERA L  SERV IC ES

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 NSTRUCT IO 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 TH IN G TO N  PU M P AN D  M A C H IN ERY  C O R PO 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 S EY



SERVING TWO FRONTS

N
111

»INK
ES

IMPS

iS

ECTORS

W E feel that for the duration, it is our 
responsibility to serve to the best of 

our ability on two fronts. To accomplish 
this we are making our manufacturing facili
ties do double duty. Our primary concern 
is, of course, to give our armed forces every 
possible aid by manufacturing those direct 
instruments of war which we are best equipped 
to produce. To this end, a major portion of 
our facilities has been allocated to the needs 
of the military services.

At the same time, we are honor bound 
to continue serving sewage disposal plants 
which are so vital to the public well being 
and to industry’s nation-wide battlefront.

Meters and valves are necessary for continued 
efficient operation. To the best of our ability, 
we will continue to supply new equipment 
and repair parts wherever possible, subject, 
of course, to priority regulations on the use 
of such material.

For the duration, therefore, we shall con
sider ourselves serving on two fronts. In 
performing this dual task, every employee of 
the Pittsburgh Equitable Meter Company has 
but one object in view— to speed the day of 
Victory. Our share in this supreme effort may 
seem small, but multiplied country-wide, it 
can and will assure the continued benefits of 
freedom to all.

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
M ER C O  N O R D S T R O M  VALVE C O M P A N Y  

M ain Offices, Pittsburgh, Pa.
NEW YORK OAKLAND 
BROOKLYN TULSA 

DES MOINES CHICAGO
MEMPHIS b o s t o n  NATIONAL METER DIVISION, Brooklyn, N. Y.

KANSAS CITY 
PITTSBURGH 

SAN FRANCISCO 
LOS ANGELES

5

T00lS | p ^ :v
ERS

Gem Current Type Water Meter Pittsburgh Disc Type 
Hot and Cold Water Meter

EMCO No. 5 Sewage Gas Meter

EMCO No. 4 Sewage Gas Meter

EMCO-NORDSTROM 
Lubricated Plug Valve

Nordstrom Lubricated 
Plug Valve (Standard Type!

1
SEWAGE NORDSTROM
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D i r e c t  r e c i r c u l a t i o n  of filter 
effluent through the rotary distrib
utor with the resultant continuous 
inoculation is responsible for the 
economy and efficiency of this re
markable sewage treatment system. 
The organic content of the sewage is 
reduced not by a single contact with 
bacterial growth but by repeated pas
sages through the biological filter.

• L O W E R
o r g a n i c  c o n t e n t

• H I G H E R
l o a d i n g . . .  w i t h  t h e

ACCELO- 
F I L T E R

Dosage rates are higher. Anaerobic 
decomposition and the attendant 
odors are avoided by repeated aera
tion of the sewage and freshly acti
vated material.

The Accelo-Filter is being met 
with enthusiastic acceptance. Write 
today for a complete description. 
Send for Bulletin 2415.

D CsD D IL E  0  INTERNATIONAL FILTER CO.
I n C 0 R F 3 5 A t  E D 325 W. 25TH PLACE, CHICAGO, ILL.

LaMotte 
pH Test Papers

As an aid in estim ating 
the pH  of solutions and 
substances .  Supplied  
in vials of ioo strips of 
paper. Available range, 
3 . 8  pH  to 9 .6  pH .

•

Price 5 0  cents per via l,f.o .b . 
Towson 

•

LaMotte Chemical Products Co.
Dept. SW  

Towson, Baltimore, Md.

P u m p  fitte d  w ith  De Laval submerged suction  
p r im in g  system ; 1100 g .p .m . against 

245 f t .  a t 1750 r .p .m .

Pump comes right back!
I f  th e  th re e -q u a r te r - in c h  c o rp o ra t io n  cock  on  
th e  s u c tio n  p ip e  o f th e  p u m p  i l lu s tr a te d  a b o v e  
is op en ed  w id e , d e l iv e ry  o f w a te r  cease s, b u t  is 
resu m e d  ag a in  w ith in  o ne  m in u te  a f te r  th e  cock 
is c losed , th e  p u m p  b e in g  a t  o n ce  re p rim e d  b y  th e

DE LAVAL SU BM ER G ED  
SUC T IO N  PR IM IN G  SYSTEM

W e re  th e  a i r  in le a k a g e  to o  g re a t  fo r  th e  p rim in g  
s y s te m  to  h a n d le , th e  p u m p  w o u ld  a u to m a t i 
c a lly  b e  s h u t  d o w n  a n d  co u ld  n o t  b e  s ta r te d  
a g a in  u n t i l  th e  f a u l t  h a d  b ee n  c o rre c te d .

A s k  fo r  P ublica tion  P -3224.

DE LAVAL STEAM TUR BINE CO.
T R E N T O N ,  N . J .
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FOR OVER 50 YEARS

HAS BEEN PROUDLY INSCRIBED,IN EFFECT IF 

NOT IN  FACT, O N THOUSANDS OF BUILDERS 

F L O W  M E T E R S  A N D  C O N T R O L L E R S !

Simple • Economical

Bock in the old d ays, second-rate R 
up the flaws w ith  a m ixture ot wo« 
suffered so much thot they beqon li 
derive  our word ''s in c e re '' meonin

KENNISON NOZZLE
F O R  O P E N  F L O W

Kennison Nozzles are assisting operators in maintaining top effi
ciency under peak loads in Army, N avy and war plant sewage 

system s, as well as m unicipal system s throughout the  
country. Measures raw sewage, sludge or effluent.

BU ILD ER S-PR O V ID EN C E ,  INC. B M E R S
f i t  1820 • DIVISION OF RUtlDERS IRON FOUNDRY • Inc. I f S J  WATEkMND SEWASE WORKS

AWARDED
'AUG. I i M 2  9 C O D D IN G  ST R .E ET  • P R O V ID E N C E .  R . I .
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Conference on
X W T a r  % W  Tinning 

▼ r a t e r  r \ o r k s  T J r a c t i c e  T J r o b l e m s  
&  JLeacetime MAanning

C l e v e l a n d  — J u n e  1 5 - 1 8 ,  1 9 4 3  

At t h e  C a r t e r  a n d  S t a t l e r  H o t e l s

F u ll tech n ica l program  on  Ju n e 1 6  and 1 7 , 
w ith  even in g  tech n ica l sess io n  on  the 16th .

C om m ittee m eetin gs and D iv isio n  session s on  
afternoon  o f  June 15  and m orn in g  o f  Ju n e 18 .

MAKE RESERVA T IO N S N O W  BY W R IT IN G  D IRECTLY T O :

C A R T E R  H O T E L  or S T A T L E R  H O T E L

$3.00, 3 .50, 4 .00, 4.50 S in g le  R o o m s  $3.00, 3.50, 4 .00, 4 .50, 5 .00, 6.00

$5.00, 5.50, 6.00, 6.50 " “(“fa r £ £ ) " “  §5 00’ 5'50’ 6 ‘50’ 7 -° ° ’ 8 0 0

$6.00, 7.00, 8.00 T w in  B e d ro o m s  $5.00, 5 .50, 6 .00, 6 .50, 7 .00, 7 .50, 8.00
( /o r  tw o )

F ro m  12 to  20 a v a ila b le  F ro m  10 to  15 a v a ila b le
S u ite s

(d e sc r ib e  b y  le t te r )  (d e sc r ib e  b y  le t te r )

FOR BEST RESERVATIONS, W RITE N O W 
AND REFER SPECIFICALLY AND CLEARLY TO  THE, 

ABOVE SCHEDULE

The Sixty-Third Annual Meeting of the 
AMERICAN WATER WORKS ASSOCIATION
New Address: 500 F ifth  A v e . ,  N ew  Y o rk , N. Y .
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C e l in a ,  O h io  S ew a g e  P l a n t

T he Celina, Ohio, sewage treatm ent problem is outstanding due to rapid 
va iations in strength, pH  and general characteristics. H owever, Mr. Carl 
Ba ter, the superintendent, has solved this treatm ent problem w ith the aid of 
F E R R I-F L O C .

The sewage consists of a relatively small am ount of domestic sewage, large 
amounts of dairy wastes, stearic acid wastes, and cannery wastes consisting of 
peas, tomatoes, hominy, beans, asparagus, and other vegetables. pH  o f the 
sewage varies from  2.0 to 8 .5; B O D , from  200 ppm to 1800 ppm ; and other 
chemical characteristics vary  accordingly.

Treatm ent consists of pH , correction w ith lim e; coagulation w ith F E R R I-  
F L O C ; prim ary sedim entation; activated sludge; and final settling.

The following figures are averages obtained during the 10-month canning period:
BOD, Raw -—631 ppm Susp. Solids, Raw —440 ppm
BOD, Reduction, primary — 47.2% Susp. Solids, Reduction, primary— 75.0%
BOD, Reduction, final -— 97.3% Susp. Solids, Reduction, final — 90.2%

FERRI-FLOC Dosage—200#/MG  
Lime Dosage—454$/M G

Mr. Bauer, after experimenting with all coagulants, chose FERRI-FLOC; and 
this excellent reduction at his plant is being accomplished at only a small percentage of 
the original cost estimated. Congratulations, Mr. Bauer!

Abundant supplies available— no priorities required.

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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I N D U S T R Y  A N S W E R S  T H E  C A L L !

32,145 FIRMS WITH MORE THAN 17,700,000 
EMPLOYEES H A VE INSTALLED THE

PAY-ROLL SAVINGS PLAN

ê

Have YOU Started the Pay-Roll Savings Plan in YOUR Company?
L ike a s tr o n g , h e a lth y  w in d , t h e  P a y -R o ll S a v in g s  P la n  

is  sw eep in g  A m erica ! A lready m o re  th a n  32,145 firm s, 
large a n d  sm a ll,  h ave  a d o p ted  th e  P la n , w ith  a  to ta l  o f  
over sev en teen  m illio n  e m p lo y ee s— a n d  t h e  n u m b e r  i s  
sw ellin g  h o u rly .

B u t t im e  is  s h o r t!  T h e  b e s t  a n d  q u ic k e s t  w a y  t o  ra ise  
u rg en tly  n eed ed  b illio n s  o f  d o lla rs i s  b y  g iv in g  e v e ry  
A m erican  w age earn er  a  c h a n c e  t o  p a r tic ip a te  in  th e  
regu lar, sy s tem a tic  p u rch a se  o f  D e fen se  B o n d s.

D o  y o u r  p a r t  b y  i n s t a l l in g  t h e  P a y -R o ll  S a v in g s  
P la n  now .

For fu l l  facta  and  sam ples o f  fr e e  litera ture , w rite Treasury  
D epartm ent, Section C, 709 T w elfth  S t . ,  i W . ,  W ashington , D. C.

H  M A K E  E V E R Y  P A Y  D A Y .  . . B O N D  D A Y
This space is a con tribution  to  V ictory by

FEDERATION OF SEWAGE WORKS ASSOCIATIONS

U. S. Defense BONDS ★ STAMPS

LANCASTER PRESS, IN C ., LANCASTER, PA.



W&T Chlormators

the safety reserve 
of Sewage Treatment Plants
In these times, sewage treatment 
plants must be ready to meet un
usual peak loads or emergency con
ditions promptly and without fail. 
There may be unavoidable delays in 
getting additional plant equipment 
or repair parts.

As an advance safeguard against 
all the factors that may threaten the 
plant’s effective capacity and operat
ing continuity, W&T chlorine control 
equipment provides an important 
safety reserve. W&T Chlorinators

"The O nly Safe Sew age

stand ready to overcome odorous, 
septic sewage, to reduce scum and 
filter ponding, to prevent foaming 
of tanks, and to assure a safe, un
objectionable effluent.

For their safety reserve value 
alone, W&T Chlorinators are justi
fying themselves as a part of most 
modern sewage plant installations. 
In addition, they often contribute 
effectively to regular operation of 
treatment plants when the effluent 
must be safe beyond a doubt.

SA-134-S

i s  a S ter ilized  S ew age”

Ik™ -

WALLACE & T IER N A N  CO . ,  Inc
M ANUFACTURERS O F  C H LO R IN E AND A M M O N IA  C O N TR O t APPARATU S 
N E W A R K , N EW  JERSEY • REPRESENTED IN  PR IN CIPA L CITIES-


