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SCREENINGS H AND LING  A N D  DISPOSAL

handling screenings.

Comminutors are easily- 
adapted to existing plants. 
Over 1,200 installed. Ask for 
Bulletin 185.

Com m inutor in stalled  in a  b asin  form ing part o f the raw  
se w a g e  channel. S e w a g e  so lid s  are  sh e are d  b y  cutters on 
the rev o lv in g  drum . The sm all p artic les p a s s  through the 
drum  slo ts w ith the se w a g e  liquor, out the open  bottom 
and b ack  into the dow nstream  channel d isch arg in g  into 
the prim ary tank, w h ere they settle  and are  pum ped  to 
the d igester.

TOUGH SEWAGE PROBLEM

% SIIUOTEU tr
°  ctiwm *
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PROVED BY TEN 
YEARS SERVICE
Comminutors e l i minate  
screenings handling and dis
posal, the worst nuisance in 
sewage treatment, by auto
matically screening and cut
ting sewage solids under wa
ter. No raking of screens and 
hauling, burial, incineration, 
or feeding screenings to a 
grinding mechanism. Elimi
nate health menace from

CHICAGO PUMP COMPANY
S E W A G E  E Q U I P M E N T  D I V I S I O N

2 3 1 4  WOLfRAM STREET C HICAGO 1 8 ,  I L L I N O I S

F lu sh -K le e n . S c r u - P e l l e r ,  P lu n g e r .  
H o rizo n ta l a n d  V e rtic a l N on-C logs. 
W a te r  S ea l P u m p in g  U n its . S a m p le rs .

S w in g  D iffu se rs , S ta tio n a ry  D iffu se rs . 
M e c h a n ic a l A e ra to rs ,  C o m b in a tio n  
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DORR
Multdigesfion System 

gives you

advantages

Advantages attending the use of this time-proved system of 
two-stage sludge digestion number a  dozen or more— have 
led to several hundred installations, serving many millions of 
people both here and abroad.

Here, however, are the "B ig  Three”  advantages—the m ajor 
determinants in the continued wide-spread selection of a sy s
tem that we have maintained in a  state of continuous evo
lution and betterment ever since its inception many years ago.

• CAPACITY
M axim um  sludge-digesting capacity p et cu. ft. o f a total 
tank volume.

• REDUCTION
Average reductions o f 4 0  to SO percent o f total solids; 
5 5  to 6 5  percen t o f volatiles.

• GAS PRODUCTION
Average gas production o f 1 5  to 2 0  cu. ft. per pou n d  of 
volatile destroyed— l/s or m ore greater than in  non- 
s fir red prim ary digestion tanks.
Write for complete information, including performance data 
under various conditions and with all types o f sewage sludge.

Aerial view of three 90 ff. Dorr Multdigesfion Systems of G a ry , Ind. Rxed-cover primary 
tanks installed below ground level, alongside protruding, movable covers of secondar
ies, which appear as discs. Consulting Engineers Alvord, Burdick & How son, Chicago.

THE DORR COMPANY, ENGINEERS
570 LEXINGTON A V E ., NEW YO RK 22, N . Y . 

ATLANTA • TORONTO • CHICAGO 
DENVER • LOS ANGELES 

RESEARCH AN D  TEST IN G  LA BO RA TO R IES
WESTPORT. CONN.

SU GAR PRO CESSIN G
PETREE & DORR DIVISION, NEW YORK 22, N . Y. 

A SSO CIATES AND REPRESEN TATIVES
Dorr Technical Services and Equipment A re Also 
Available Through Associated Companies and Rep
resentatives in the Principal Cities of the World. 

Names and Addresses on Request.
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Argentina Society of Engineers, Sanitary 
Engineering Div.

J u l i o  C a v i c c h i a , Secretary 
Div. de Ingeniería Sanitaria 
Centro Argentino de Engenieros 
Buenos Aires, República Argentina, S. A.

Arizona Sewage and Water Works Assn.
G e o r g e  W. M a r x , Sec.-Treas. 
c/o Sanitary Engineering Div.
Arizona State Dept, of Health 
Capitol Building 
Phoenix, Ariz.

Arkansas Water and Sewage Conf.
D r . H a r r i s o n  H a l e , Sec.-Treas.
118 Chemistry Bldg.
Fayetteville, Ark.

California Sewage Works Assn.
A. G. P i c k e t t , Sec.-Treas.
700 Union League Bldg.
Los Angeles, Calif.

Canadian Institute on Sewage and Sani
tation

D r . A. E. B e r r y , Sec.-Treas.
Ontario Dept, of Health 
Sanitary Engineering Div.
Toronto 8, Ontario, Canada.

Central States Sewage Works Assn.
J o h n  C. M a c k i n , Sec.-Treas.
P. O. Box 1228 
Madison 1, Wis.

Dakota Water and Sewage Works Conf. 
N orth Dakota Section

J e r o m e  H. S v o r e , Sec.-Treas. 
c/o State Dept, of Health 
Bismarck, N. Dak.

South Dakota Section
W. W. T o w n e , Sec.-Treas. 
c/o Div. of Sanitary Engineering 
State Board of Health 
Pierre, S. Dak.

Federal Sewage Research Assn.
C a r l  E. S c h w o b , Sec.-Treas. c/o USPHS
19th and Constitution Ave., N.W.
Washington 25, D. C.

Florida Sewage Works Assn.
J .  R. H o y , Sec.-Treas.
404 Hildebrandt Bldg.
Jacksonville, Fla.

Georgia Water and Sewage Assn.
V. P. E n l o e , Sec.-Treas.
R.F.D . # 5 , Box 363 
Atlanta, Ga.

Iowa Sewage Works Assn.
R o b e r t  D. M o t t ,  Sec.-Treas.
30 Valley Ave.
Iowa City, Iowa

Institution of Sanitary Engineers
E d w a r d  H. W e b b , Secretary 
118 Victoria St.
Westminster, S.W. 1 
London, England

Institute of Sewage Purification
J. H. G a r n e r , Federation Contact Member 
28 Aberford Road 
Wakefield, Yorks, England

Kansas Sewage Works Assn.
P a u l  D. H a n e y , Sec.-Treas. 
c/o State Board of Health 
Room 2, Marvin Hall 
University of Kansas 
Lawrence, Kan.

Kentucky-Tennessee Industrial Wastes 
and Sewage Works Assn.

R. P a u l  F a r r e l l , Sec.-Treas.
420 Sixth Ave., N.
Nashville, Tenn.

Maryland-Delaware Water and Sewage 
Assn.

Miss E. V i r g i n i a  G i p e , Sec.-Treas. 
c/o State Dept, of Health 
2411 N. Charles St.
Baltimore, Md.

Michigan Sewage Works Assn.
R. J . S m i t h , Sec.-Treas.
545 Elizabeth St.
East Lansing, Michigan

Missouri Water and Sewage Conf.
W a r r e n  K r a m e r , Sec.-Treas. 
c/o  State Office Bldg.
Jefferson City, Mo.

Montana Sewage Works Assn.
H. B. F o o t e , Sec.-Treas.
Div. of Sanitary Engineering 
State Board of Health 
Helena, Montana

New England Sewage Works Assn.
W a l t e r  E. M e r r i l l , Sec.-Treas. 
c/o  State Dept, of Health 
511-A State House 
Boston, Mass.

New Jersey Sewage Works Assn.
M i c h a e l  S. K a c h o r s k y ,  Sec.-Treas.
P. O. Box 283 
Manville, N. J.

New York State Sewage Works Assn.
A. F. D a p p e r t , Sec.-Treas. 
c/o State Dept, of Health 
Albany, N. Y.

North Carolina Sewage Works Assn.
G. S. M o o r e , Sec.-Treas.
P. O. Box 125 
Albermarie, N. C.

Ohio Conference on Sewage Treatment
G. A. H a l l , Sec.-Treas.
302 Dept, of State Bldg.
Columbus, Ohio

Oklahoma Water and Sewage Conf.
H. J . D a r c e y . Sec.-Treas.
State Dept, of Health 
Oklahoma City, Okla.

Pacific Northwest Sewage Works Assn.
W. P. H u g h e s , Sec.-Treas.
City Engineer’s Office 
Lewiston, Idaho

Pennsylvania Sewage Works Assn.
B .  S. B u s h , Sec.-Treas.
c/o  Pennsylvania Dept, of Health 
Kirby Health Center 
Wilkes-Barre, Pa.

Rocky-Mountain Sewage Works Assn.
C a r r o l l  H. C o b e r l y , Sec.-Treas.
1441 Welton St.
Room 329 
Denver 2, Colo.

Texas Sewage Works Section
V. M. E h l e r s , Sec.-Treas.
410 E. Fifth St.
Austin 2, Tex.
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M E C H A N I C A L L Y  C L E A N E D  
SC R E E N S—with intermittent automatic 
control. Bulletin 258.
G R IT  C H A N N E LS—exclusive Camp 
chamber design and Regulator permit 
easy and instant variations in velocity. Bulletin 249.
G R IT  S E T T L E R S—with conveyor and 
exclusive Hydrowash unit which removes 
grease and organic matter from grit. Bulletin 249.
G R IT  ELEVATOR— vertical elevation 
of drained grit by exclusive design. Bulletin 249.
G R E A S E  F LO T A T IO N  U N IT—re
moves grease and oils, oxidizes odors, and 
aerates by exclusive pre-treatment meth
od. Bulletin 260.
SLU D G E  C O LLEC TO RS—for rectan
gular and circular tanks . . . can be fur
nished with helicoid cross conveyors. Bulletin 253.
A ER A T O R S — mechanical air diffusion 
type provides thorough and adjustable 
oxygenation and circulation of liquor. Bulletin 254.
RO TA RY D IST R IB U T O R S — reaction 
and positive drive types with exclusive 
trouble-free oil seal. Bulletin 257. 
RAPID M IX  T U R B IN E— provides vio
lent turbulence for chemical mixing . . . 
supplied with simultaneous air diffusion 
device. Bulletin 255.
DOW NFLO FLO CCU LA TIO N  U N IT— 
for slow mixing and flocculation of chemi
cals in sewage treatment processes. Bulletin 255.
BIO -ACTIV ATIO N PLA N T—exclusive 
system combines best qualities of trick
ling filter and activated sludge. Bulletin 259.
Send for instructive bulletins listed above

American Well Works
in o ut 7iTM »1»! .... Pumping, Sewage Treatment, and

110 N o rth  B r o a d w a y  IamI ^ anI ? W ater P u r if ic a t io n  Eq u ip m e n t 

A U R O R A ,  I L L IN O IS  RESEARCH-ENGINEERING-MANUFACTURING
Offices: Chicago • New York • Cleveland • Cincinnati • Konsos Gly • Sale« Representative! throughout the World

COMPLETE LINE . . .
Including many Exclusive Developments

Many years of close collaboration in the engineering of 
municipal and industrial waste treatment plants have en
abled us to develop a complete line of installation- 
tested equipment. Our staff of Sanitary Engineers is 
exceptionally well qualified to cooperate with consulting 
and operating engineers in suggesting the process of 
treatment and type of equipment best suited to individual 
needs. Additional modern plant facilities have increased 
our production capacity many times. Inquiries on new 
installations or improvements in existing plants will re
ceive prompt attention.

SEWAGE AND SLUDGE PUMPS
A m erican sew age and sludge 
pum ps are unusually strong and 
rugged in construction. Gener
ous shaft diameter, sturdy bear
ings, proper bearing span, finest 
materials, extra metal, careful 
inspection and testing. Send for 
Bulletins.
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h e v e r  t o o
UTTW * O R  TO O  L A T *

In time o f fire , when lost seconds seem 

like etern ity, one defective hyd ran t can 

make the resources o f a community too little  — 

and too la te . That’s why sure, year-round 

Mathews perform ance gives Fire and W a te r

works Departments peace-of-m ind.

W ith  Mathews on the job, they know they 

w ill ge t fu ll pressure instantly, w ith no 

struggling to open the hydrant. That's because the 

revolving nut w ith its th read is sealed so tha t no w a te r o r d ir t from  inside 

. . .  no rain o r dust from  outside can im pa ir opera tion . The shield nut 

and the stuffing box prov ide this a ll-y e a r protection. The 

Mathews H ydran t is a basic w eapon fo r fire -figh te rs , and should be 

included in the plans o f every community.

M A T H E W S  H Y D R A N T S
TH ade R . D. WOOD COMPANY

P U B L I C  L E D G E R  B U I L D I N G .  I N D E P E N D E N C E  S Q U A R E ,  P H I L A D E L P H I A  5 .  PA.  

M a n u f a c t u r e r s  o f  “ S a n d - S p u n ”  Pip e ( C en t r ifu ga lly  C a s t  In S a n d  M o l d s)  an d R .  0 .  W o o d  G a t e  Valves

OTHER FEATURES OF MATHEWS LEA D ERSH IP
Removable b arre l, containing a ll working parts • Replacement is entirely an 

above-ground job • O nly one part to lubricate— and that only ra re ly  • Head 

can be rotated 360 ° on a swivel flange • Rep laceab le  head permits change 

in nozzle outlets • Nozzle leve ls can be raised or lowered • Barre l screws 

into a  bronze bushing in elbow • Free-moving protection case takes thrust of 

freezing earth « Positive, automatic drain va lve  insures d ry barre l • A 

new barre l makes even the oldest Mathews good as new.
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‘D iy e A tio K  

( f a t  S lim tt ta te c i cv ct&  a

Scum B r e a k e r
L ink-B elt S tra igh tline Scum  B reakers are 
used in e ither round or rec tan g u la r digestion 
tanks to  b reak  up the floating scum , padd le  
it dow n and  subm erge it. E ssentia l pa rts  of 
the  installa tion  are  show n d iag ram m atica lly  
at le f t  T an k  is show n in long itudinal section. 
T h e  scum  b reaker consists of tw o stran d s of 
chain  w ith  p itched  flights betw een them , 
traveling  a t a slow speed.

HERE'S  WHAT IT  DOES:
T h e  Scum  B reaker conveys scum to influent 
end of tan k , subm erges it, releases en trained  
gases, allow ing scum  to  settle. R esults:

1 M ats of scum are positively prevented, even 
where sewage contains wastes such as felt
ing hair.

2 Supernatant liquor has a low solids count.

3 D igested sludge is withdrawn at the same 
rate, as raw sludge is pumped to tank, elim i
nating the loss of gas.

4 The tank is kept full at all times, due to 
method of sludge withdrawal, thus prevent
ing the forming of explosive mixtures due to 
carelessness.

5 Scum does not occupy space needed for 
digestion.

6  Breaking down of scum by hand is eliminated.

T h e  L ink-B elt S tra igh tline Scum B reaker 
is ruggedly  built for long, trouble-free serv
ice. B oth first cost and m ain tenance are  low. 
In  successful use for 16 years. For inform a
tion, w rite

L I N K - B E L T  C O M P A N Y
2 0 4 5  W . H u n tin g  P a rk  A v« ., P h i la d e lp h ia  4 0 .  P a 

C h ic a g o  9 . In d ia n a p o l is  6 . A tla n ta ,  D a lla s  1. M in n e a p o lis  5 , 
S a n  F ra n c isc o  2 4 , L os A n g e le s  3 3 .  S e a t t le  4 . T o ro n to  8.

O ffices in  P r in c ip a l C itie s . >o jm

L i n k - B e l t  S t r a i g h t l i n e

LIN K 0B ELT

L -B  S cu m  B re a k e r  D riv e  U n it  a n d  G a s  D o m es , M id d le to w n , C o n n .

L B  S cu m  B re a k e r  D riv e  U n it on  T a n k ,  W a v e r ly .  V a.

SCREEN S-COLLECTORS-M IXERS AERATO RS
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May Be Operated by Hand,  

by Hydraulic Cylinder or Electrically 

Through Motor-Operated Floor Stand

Many types of sluice gates that once were “ specials” are 
now included in the Chapman Standard Line. As a rule, 
you can usually find just what you want in this line; our 
engineers will be glad to work with you in all your 
problems.

Chapman Sluice Gates may
be operated by hand, by
hydraulic cylinder or elec
trically. The Chapman Motor
unit (at right) is completely JL •enclosed in a weatherproof
housing — is delivered wired
and ready to install. Hand f Î j lwheel is provided- for emer
gency operation when power
fails. Write for complete de
tails.

i f f

V A LV E MANUFACTURING CO.
O R C H A R D .  M A S S A C H U S E T T S
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C O N C R E T E  P I PE
does important job 

in Airports

1 0 8 "  re in fo rced  concrete p ip e  b e in g  in s ta lle d  
fo r d ra in a g e  system  o f W rig h t F ie ld , D a y to n , 
O h io . M ore than  ten m ile s  o f concrete p ip e  in  
s ize s  ra n g in g  from  2 4 "  to 1 0 8 "  d ia m e te r w a s  
used in  th is f ie ld .

'T'he importance of proper drainage to uninterrupted airport operation 
calls for drainage lines with the unquestioned strength and dura

bility of concrete pipe.
To insure an adequate, economical drainage system for an airport of 

any size, specify concrete pipe complying with all provisions of the 
Standard Specifications of the American Society for Testing Materials 
or the American Association of State Highway Officials.

Use of concrete pipe in thousands of installations for more than half 
a century has demonstrated that it has these advantages :
AMPLE STRENGTH for most se- HIGH W EA R RESISTANCE to
vere conditions of load and impact. abrasion from suspended grit.
M AXIM UM  CA R RYIN G  CA PA C- M INIM UM  IN FILTRATIO N  AND
ITY assured by clean joints and LEA K A G E assured by tight joints
smooth texture of inside surface. and uniformly dense concrete.

Our members can supply high quality concrete pipe for projects any
where in the United States. Technical information on concrete pipe 
will be gladly furnished free by this Association or any of its members.
(List on request.)

A M E R I C A N  CONCRETE P I P E  A S S O C I A T I O N
2 2 8  N.  LA S A L L E  S T R E E T ,  C H I C A G O  1,  I L L I N O I S
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SLUDGE REMOVAL CONTROL

V iew  o f R ectangular F ina l T anks in  A c tiv a ted  Sludge P la n t a t  
■  A  #  M flBi B  B  f l i  B  B  f i  M arion, Ind iana , equipped w ith  R E X  T w in  F lared-N ozzle Tow-
I n f  B  B  M  m  m m  m u  Bro. (Consoer, T ow nsend  & Q uilan, Cons. Engrs., Chicago, III.)

REX TOW-BRO SLUDGE REMOVER
The Rex Tow-Bro Sludge Remover is 
the only device that assures accurate 
control of sludge removal over a wide 
range of withdrawal rates. This feature, 
combined with the gentle suction action 
of the Tow-Bro, provides the ideal equip
ment for handling light, flocculent solids 
over wide ranges of removal.

Sludge can be removed as rapidly as 
desired to prevent septicity within the 
tank, without disturbing the settling 
efficiency of the tank. In one revolution 
of the Tow-Bro, all the sludge may be 
removed from the entire tank bottom.

The Rex Tow-Bro provides—greater 
solids concentration, greater operating 
flexibility and a clearer, undisturbed 
effluent, all with lower installation and 
operating costs.

White arrows show direction of sludge removed froth 
tank bottom by Rex Tow-Bro gentle suction action.

It will pay you to investigate the pos
sibilities of the Rex Tow-Bro for your 
plant. Rex Sanitation Engineers will be 
glad to show you how you can benefit 
from the exceptional advantages of the 
Rex Tow-Bro. For complete informa
tion, write Chain Belt Company, 1606 
West Bruce St., Milwaukee 4, Wisconsin.

S A N I T A T I O N  E Q U I P M E N T
Triturators •  Bar Screens •  Tow -Bro Sludge Removers •  Slo-M ixers 
Aero-Filters •  Rapid  Mixers •  Grit and Sludge Collectors and Grit Washers

CHAIN BELT C O MP ANY OF M I L W A U K E E
M e m b e r  o f  the W ater and  S e w a g e  W orks M a n u fa c tu re rs  A sso c ia t io n , In c .
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To General Chemical Company

PRODUCT
A VA IL ABL E

FORMS
C O M M E R C I A L  

S T R E N G T H  (Min.)
S H IP P I N G

C O N T A IN E R S
A P P L IC A T IO N S

A lum inum
S ulfate

A12 ( S 0 4 > 3 '
14H20  approx. (Filter Alum)

Commercial
&

Iron Free: 
Lump 

Ground 
Powdered

17.25%  A12 0 3

Bags 
Barrels 
Drums 

Bulk Carloads

Coagulant for water and 
sewage. Dewatering con
ditioner for sewage sludge. 
1%  Sol. pH  3.4.

A q u a  A m m onia
N H 4 OH plus 
Water 
( Ammonia Water)

Colorless
Liquid

26°B e. 
(2 9 .4 %  N H 3)

Steel Drums 
Carboys

Used with chlorine to form 
chloramines for water dis
infection.

Am m onium
Alum inum
Sulfate
A12 ( S 0 4) 3 - 
(N H 4 ) 2 S 0 4 * 
24H 20  
( Ammonia Alum)(Crystal Alum)

Lump
Nut

Granular
Powdered

11.2%  AI2 O3
Bags 

F ibre Drums

Coagulant for water. Ad
vantageous for pressure fil
ters. Supplies ammonia for 
chloraminę formation.
1%  Sol. pH  3.5.

Sodium
Bisulfite,
A n hyd ro u s
N a2S 20 5
( ABS) (Sodium Metabisulfite )

Powdered 97.5%  N a2S 2Os 
(Equ iv .65 .5%  S 0 2) Fibre Drums

Antichlor. Remove iron 
and manganese deposits 
from filter sand.
1%  Sol. pH  4.6.

Sodium  Silicate
N a20  • X ( S i 0 2) 
plus H 20  
( Water Glass)(Silicate of Soda)

Viscous
Liquid

3 8 ° to 52 °B e. 
Various ratios of 

N a20  •  S i0 2

Drums 
Tank Cars 

TankTrucks

1. Aid in floe formation.
2. Prevent red water in 

distribution lines.
1%  Sol. pH 12.7.

Sodium
Thiosulfate
N a 2 S 203 • 5H 20  (Hypo) (Sodium Hyposulfite)

Crystals: 
Prismatic Rice 

Selected 
Universal

Granular

99 .75%  
N a2S 20 3 • 5H 20

Bags 
Earrels 

Fibre Drums
Antichlor. Water solution 
is neutral.

Sulfuric  Acid
H 2S 0 4 plus H 20  
(Oil of Vitriol)

Corrosive, 
oily liquid 

Various 
strengths

66°Be. 
(93 .19%  H 2S 0 4)

Bottles 
Carboys 
Drums 

TankTrucks 
Tank Cars

1. Reduce pH and alkalin
ity.

2. Regenerate carbaceous 
zeolites and ion ex
changers.

Potassium
Alum inum
Sulfate

A12( S 0 4) 3 * 
K 2S 0 4 •  24H 20  (Potash Alum)

Lump
Nut

Granular
Powdered

10.7%
a i2o 3

Bags 
Fibre Drums

Coagulant for water. Slow, 
even rate of solubility de
sirable for solution pots. 
1%  Sol. pH  3.52.

Sodium  Sulfite, 
A n h yd ro u s
N a2S 0 3(“Sulfite”)

Granular
Powdered

98 .5%
N a ?S 0 3

Bags 
Fibre Drums

Antichlor, oxygen remover. 
W eak so lu tio n s a b so rb  
oxygen readily.
1%  Sol. pH  9.8.



SEWAGE WORKS JOURNAL

Products for Treatment of Water, Sewage, and Industrial Wastes

PRO D U CT
A V A ILA B LE

FORM S
C O M M E R C IA L  

S TR EN G T H  (Min.)
S H IP P IN G

C O N TA IN ER S
A P P L IC A T IO N S

Sodium  Sulfate, 
Crysta l
N a2S 0 4 * lOHoO 
(Glauber’s Salt )

Crystal & 
Needle 
Cryst. 96% 

N a2S 0 4 • lOHoO
Barrels

Bags
Drums

Neutral Solution. Boiler 
water treatment (mainte
nance of sulfate-carbonate 
ratio).

Sodium  Sulfate, 
A n hydrous
N a2S 0 4

Powdered 99 .5%  N a2S 0 4 Bags
Barrels

Neutral Solution. Boiler 
water treatment (mainte
nance of sulfate-carbonate 
ratio ).

Trisodium
Phosphate
N a3P 0 4 • 12H 20  
(T S P )

Crystal
9 8 .5 -1 0 3 %  

N a3P 0 4 • 12H20  
(Equiv. 19%  

P 2 O5 )

Bags 
Barrels 

Fibre Drums

Boiler water treatment. 
Cleaning compound.
1%  Sol. pH 11.8-12.0.

Disodium
Phosphate,
Crystal
N aoH P04 • 
12H20

Crystal
98%

N a2H P 0 4 • 12H20  
(Equiv. 19.5% 

P 2 O5 )

Bags 
Barrels 

Fibre Drums

B o ile r  w ater. (C alc iu m  
and magnesium precipita
tion.)
1%  Sol. pH 8.4.

Disodium
Phosphate,
Anhydrous
N a2H P 0 4

Powdered
Flake

96%  N a2H P 0 4 
(Equiv. 48%  

P 2 O5 )

Bags 
Barrels 

Fibre Drums
Same as Crystal, but 
stronger product. ^

Sodium
Fluoride
NaF
( Fluoride )

Powdered 
(white or 

blue 
colored: 

Nile B lue) 
Light or 

dense

90%  and 95%  
N aF

Bags 
Barrels 

Fibre Drums

Fluorination of water sup
plies. (F o r  information, 
co n su lt w ith loca l and 
state health officials.)

FOR THE LABORATORY: Baker & Adamson Laboratory Reagents
★ As a major source of Basic Chemicals 
for American Industry for almost half a 
century, General Chemical Company has 
long provided a wide range of products for 
use in the treatment of water, sewage, and 
industrial wastes. Pertinent data on such 
chemicals are compiled in this Chemical 
U sers’ Guide for your ready reference.

For full information, contact nearest 
General Chemical Sales & Technical Serv
ice office. Remember—when you make Gen
eral Chemical your source of supply—these 
key chemicals so vital to your operations 
are always readily available from conveni
ently located plants and warehouses 
throughout the nation!

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

Sales and Technical Service Offices : Albany •  Atlanta • Baltimore 
Birmingham •  Boston • Bridgeport •  Buffalo • Charlotte 
Chicago •  Cleveland •  Denver •  Detroit •  Houston •  Kansas City 
Los Angeles • Minneapolis • New York • Philadelphia 
Pittsburgh •  Providence • San Francisco •  Seattle • St. Louis 

Wenatchee and Yakima (Wash.)
- In Wisconsin: General Chemical Wisconsin Corporation, 

Milwaukee, Wis.
In Canada: The Nichols Chemical Company, Limited 

Montreal • Toronto • Vancouver
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New Jamaica Plant Specifies 
for Rugged Service

T h i s  20-foot inclined revolving disc 
screen with cone and disc of slotted Ever
dur* plates, can handle 65 million gal
lons of sewage in 24 hours.

Two of these screens, designed and in
stalled by Krajewski-Pesant Mfg. Corpo
ration, are in service at the Jamaica Sew
age Treatment Plant of the City of New 
York, removing solids and flocculent ma
terial to prepare sewage waters for sub
sequent activation.

In selecting time-tested Everdur for this

rugged service, the manufacturers knew 
from long experience that these copper- 
silicon alloys possess exceptional resist
ance to the extremely corrosive conditions 
of sewage service . . . that they machine 
readily and may be formed, forged and 
welded.

It is this unusual combination of prop
erties that dictates the use of Everdur 
where operating requirements are most 
severe. For detailed information, write for 
Publications E -ll and E-5. *m*-A

Where Everdur Serves in 
NEW JAMAICA PLANT . . .
In four grit ejectors: Everdur for gate slides 
and cylinders, piston rods, valve stems, bolts 
and nuts.

In 5 hydraulic sluice gates: Bolts, facing 
strips, and other mounting parts. Also 
copper-silicon alloy 4 Vl -inch diameter oper
ating stem.

In two inclined 20-foot diameter revolv
ing disc screens: Slotted Everdur plates for 
cone and disc.
•  R e g . U . S .  P a t .  Off.

C O P P E R -S IL IC O N  A L L O Y S
THE AMERICAN BRASS COMPANY
General Offices: Waterbury 88, Conn.

Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont.
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PARSHALL FLUME 
M E T E R

R EC ORD S • IN D IC A TES  « T O T A L IZ E S  F L O W

O ven, cutty cU ttcu tce
Builders Chronoflo Transm itter-lndicator is especially designed fo r meter
ing raw  sewage influent or sewage effluent with Parshall flume, weir or 
Kennison nozzle. No meter house is required: The rugged metal case 
fu lly  protects the instrument against weather or tam pering. Installation 
as shown requires a minimum of p ip ing ; the instrument is floa t-actuated 
and has a large, d irect-reading ind ica tor d ia l.

A Builders Chronoflo Receiver, rem otely located in the main office or 
central bu ild ing, records, indicates and totalizes the sewage flow : It 
operates by a simple two-w ire circuit over any distance from  the Chrono
flo  Transmitter. The to ta lizer reads directly, w ithout odd multipliers, and 
graduations are uniform throughout the entire range. Gallons per day 
are recorded on a large 12" chart.

For fu rther in form ation and new data Bulletin C5-230.35, address 
Builders-Providence, Inc., (Division o f Builders Iron Foundry), 28 Codding 
St., Providence 1, R. I.

B UI L DE RS  P R OD UC T S

V enturi, Propeloflo and O rifice  M eters • Type M 

and Flo-W atch Instruments • Filter Controllers and  

G au g e s • M aster Contro llers • Kennison N ozzles 

Chronoflo Telem eters • Conveyor Sca les

<------------  P A R S H A L L  FLUME
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Y ou  d o n ’t  h ave to  h a n d le  a ru gged  p ro d u c t, su c h  as ca st  
iron  p ip e , w ith  k id  g loves. H ow ever, u se  rea so n a b le  care  
in  u n lo a d in g , d is tr ib u tin g  an d  lo w er in g  i t  in to  th e  tren ch , 
an d  you  give ca st iron  p ip e  a good  s ta r t  o n  th e  c e n tu r y  or 
m ore o f  u se fu l life  ca st  in to  i t  a t  th e  fo u n d ry . A level 
tren ch ^ b o tto m , w ith o u t  h u m p s  or h o llo w s , a n d  a ta m p ed  
b ackfill (in  all b u t  san d y  so ils ) are a lso  im p o r ta n t . U nder  
n o rm a l c o n d it io n s , ca st  iron  p ip e , so  la id , n e e d  n ever see  
d a y lig h t a g a in  for c e n tu r ie s . B u t  i f  p o p u la tio n  s h if t s  re
q u ire  r e -r o u tin g , or rep la c in g  w ith  larger  p ip e , y o u  can  
ta k e  u p  th e  or ig in a l l in e , se ll i t  or r e -u se  i t  e lsew h ere . 
C ast Iron  P ip e  R esearch  A sso c ia tio n , T . F . W olfe , E n g i
n eer , 122 S. M ich ig a n  A ve., C h icago  3.

[ O A S T  I R O N  P I P E
F O R  C E N T U R I E S
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Sewage Works

BRITISH DEVELOPMENTS IN SEWAGE PURI
FICATION PRACTICE *

B y  J o h n  H urley

General Manager, Sewage Purification Dept., Wolverhampton, England; 
President, Institute of Sewage Purification

On commencing this paper, my feel
ings are a fifty-fifty blend of gratifica
tion and regret. Gratification for the 
privilege of being permitted to sub
mit a paper to your convention; re
gret that I cannot come with it.

It is obvious that, short of writing 
a book, I cannot deal fully with all 
that has happened in sewage disposal 
during the last ten years or so. I 
shall have to be content with noting 
some of the outstanding developments, 
and indicating some general trends in 
sewage works practice. It has been 
indicated to me that you would be 
particularly interested in developments 
in trickling filters ; also in the question 
of industrial wastes, and how our 1937 
Drainage of Trade Premises Act is 
being applied. I intend to be guided by 
this advice.

Present Conditions in Britain
I do not propose to say much on 

this subject, but it is worth a few 
words because existing conditions al
ways have some influence on the direc
tion and application of research.

You hardly need reminding of the 
difficulties under which sewage treat
ment plants have been operated in 
recent years—you have had some of 
it yourselves. Shortages of labor and 
materials, night-time operation under

* Presented at 19th Annual Meeting, Fed
eration of Sewage Works Assns., Toronto, 
Can., October 7-9, 1946.

blackout conditions, shifts of industry 
and population, damage from bombs 
and other aerial ill-will tokens—these 
have all contributed towards making 
things difficult. But in spite of all 
this, sewage purification is much more 
effective in Britain than might have 
been expected. Of course, taking the 
country as a whole, constructional 
work in sewage works has been practi
cally at a standstill since 1939. This, 
coupled with seven years of the make- 
do-and-mend type of maintenance, has 
inevitably had some effect. Taking 
things all round, however, the position 
as to sewage purification and rivers 
pollution is not as bad as might have 
been anticipated. Profiting from ex
periences of the 1914—18 war, after 
which many streams and sewage works 
were in a deplorable condition, most 
of us took care to start this war with 
the plant in good condition and some 
spares in stock. That was the one 
good point about the more recent war 
—you could see it comihg, and take a 
few precautionary measures.

The effect of these arrears of re
pairs and new construction, and of 
restrictions on materials and labor, is 
obvious; many sewage works operators 
are most interested in developments 
which can be applied quickly for boost
ing the capacity of existing plants, 
rather than in those which mean tear
ing up the old plant by the roots and 
starting all over again.
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T h e P io n eer’s P en a lty

W e in this country came into the 
sewage purification business early. W e 
claim no p articu lar credit fo r th is ; 
we were driven to it by  circumstances. 
W ith high concentrations of population 
and industry on very  small streams—  
as, fo r instance, in the M idlands— we 
ju st had to tackle the sewage disposal 
problem. M y own town of W olver
hampton furnishes a good example. 
Of the three sewage plants which I  
control, two actually start the stream, 
while the effluent from  the other plant 
discharges into a very  small brook. 
Under such circumstances, there are 
only two options. E ith er you must 
get down seriously to sewage purifica
tion, or you k ill everything in the 
stream for miles and miles and create 
a ll sorts of nuisances and dangers to 
health. Incidentally, in the latter case, 
gas masks would probably have to be 
made a standard item of apparel.

F o r  this reason, most towns of any 
size have had sewage purification 
plants fo r m any years. A s a result, 
policy and development are bound to 
be influenced by the plant already in
stalled. There is very  real interest in 
all new developments both at home 
and abroad, and research and experi
mentation are active and thorough; 
also our plant m anufacturers are a l
w ays alert to evolve new ideas and to 
produce first-class equipment to meet 
the needs of new processes. Neverthe
less, under the circumstances outlined, 
it is natural that those undertaking 
sewage works projects should be p ar
ticu larly  interested in methods which 
can he applied to existing plants at 
sm all cost, and that their own research 
program s should be largely  directed 
along these lines.

The existence of large and reason
ably efficient p lants at most towns 
means that most construction is in  the 
form  of alterations and extensions, 
rather than com pletely new in sta lla

tions. This cramps the style of the 
designer.

In  consequence, the show plants of 
the past 15  years have been built at 
places which had previously done little 
in the w ay of sewage treatm ent, or in 
areas where the reorganization o f sew
age disposal on a regional basis has 
entailed the construction of a single 
large p lant to take the place of a num
ber of sm aller ones. Instances of this 
are the several modern plants in Scot
land, and the large Mogden works 
serving the W est M iddlesex area.

Now you see what is meant by ‘ ‘ The 
P io n eer’s P e n a lty .”  The town which 
approached the sewage problem 
prom ptly and courageously m any years 
ago, now finds itself w ith a plant, 
which, although fa ir ly  efficient, is not 
as up-to-the-minute as some of those 
installed by the late starters. A t the 
present time, few  authorities can a f
ford to discard an efficient but slightly 
out-of-date plant, and embark on a 
com pletely new scheme. I  should add 
that finance is not the only factor in
volved. A rrea rs  of housing, greatly  ac
centuated by bomb damage, have made 
it necessary to give first p rio rity  to the 
provision of homes.

I  next propose to consider sewage 
treatm ent stage by  stage, g iv in g a 
short account o f trends and practice 
in each case.

Screen in g  and G rit R em o va l

In  older works, it w as often the 
practice to provide fa ir ly  fine screen
ing (say  %  in. spaces between bars), 
and grit tanks of such design and 
size that in periods of low flow much 
organic m atter w as retained along with 
the grit. The separation and removal 
of the screenings and detritus was an 
obnoxious operation, and the ultimate 
dump w as an unpleasant place to 
everyth ing else except verm in. Cur
rent practice aims at reducing dump
ing to a minimum, and rendering the 
m aterial inoffensive, while at the same
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time elim inating the heavy and d irty  
work form erly involved in these pre
lim inary stages of sewage treatment.

E xcept in special cases, such as 
some seaside towns where screening is 
the only treatm ent provided, fine 
screening of sewage is practically  ob
solete. Some of the large works have 
discarded screening altogether, apart 
possibly from  bars placed at 4-in. 
intervals or more, to keep back any 
very  large masses which might oc
casionally come down the sewer. A t 
sm aller works, the nature of the screen
ing depends on the type of plant, sizes 
of pumps and valves, etc., which are 
to be safeguarded from  obstruction. A t 
p lants of medium size, bar spacings of 
the order of 1 %  to 2 in. seem to be 
favored. In  the new plants the screens 
are cleaned by float operated mecha
nisms, discharging the screenings on 
to a conveyor belt.

D isintegration of screenings, with 
return  to the sewage, is used in some 
plants, and I  have no doubt we shall 
see much more of this procedure in 
future works. The policy of screening 
the sludge, rather than the sewage, 
also has some support.

The separation of grit has attracted 
close investigation, with a view of de
signing channels with a constant ve
locity of about 1 ft. per sec. The chief 
methods fo r attaining this are chan
nels of trapezoidal cross section, flow 
control by standing wave flume, and 
the provision of additional channels 
fo r use in  periods of high flow. The 
grit is removed by scrapers, elevators 
or suction; at the small works hand 
cleaning of grit channels is still p rac
tised, but the plant is designed to make 
this relatively  easy. In  some works 
the separated grit is washed prior to 
ultimate disposal.

There is no general agreement as to 
which process should come first, screen
ing or grit separation, but the tend
ency seems to be to make the screens 
( if  any) the first stage of treatment.

Chem ical Precip itation  and 
F loccu lation

Although the use of chemicals as an 
aid to sedimentation is not w idely 
practised, quite a number of sewage 
plants use chemicals' fo r certain spe
cific purposes. Chemical precipitation 
is sometimes used as an auxiliary  in 
overloaded plants, or to cope with ab
normalities due to the presence of in 
dustrial wastes.

Some works in the wool districts of 
Yorkshire use sulfuric acid to “ crack”  
the mixed sewage. The grease in the 
sludge is later recovered, either by hot 
pressing or by solvent extraction ; it 
can then be refined by  further acid 
treatment in lead-lined tanks, and sold. 
There is a regular and steady trade in 
the recovered grease.

The residual sludge rem aining a fter 
the extraction of grease is dried and 
ground fo r sale as manure. Some of 
it goes direct on to the lan d ; the re
mainder is sold to fertilizer manu
facturers, who blend it with m ineral 
fertilizers, or with such products as 
fish wastes, fo r m arketing as a com
pound manure.

Another instance of the employment 
of chemicals in sewage works is the use 
of lime for neutralizing rushes of acid 
trade wastes, such as steel pickling 
wastes, plating liquors and galvanizing 
wastes. The m anufacturers are gener
ally  supposed to discharge neutralized 
waste to the sewers, but it has been 
found good policy to have a lim ing 
plant at the sewage works, in case the 
m anufacturer has an accident or his 
memory slips a cog. Such things do 
happen, and it is advisable to have a 
remedy handy. I f  your plant has 
been put out of gear by a rush of acid 
and soluble iron, there is small satis
faction in being able to say that it was 
the in d u stry ’s fau lt.

Salts of aluminum and iron also 
find some use as aids to sedimentation, 
but their employment is not wide
spread.
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Mechanical flocculation has not yet 
been widely used in sewage treatment 
in Britain, although it is quite com
mon in waterworks practice in com
bination with chemical treatment. The 
results obtained on sewage, both on 
the large scale and in experimental 
work, have been fairly satisfactory but 
by no means sensational. The mechani
cal flocculation process, however, is not 
expensive, and I consider it is worth 
closer investigation, both alone and in 
conjunction with small doses of chemi
cals. I have a full scale experiment on 
this system in progress at one of our 
works, in parallel with tanks of similar 
size and design apart from the floccu
lating chamber, so I hope to find out 
something more in the near future. 
The results reported from this practice 
in America make impressive reading. 
I feel that variations in performance 
at different places are often due to 
apparently minor differences in tech
nique, such as details of design, period 
of sedimentation and paddle speed. 
There is, of course, the usual difficulty 
that no two sewages are alike, and 
that the same sewage varies in proper
ties from hour to hour—in fact from 
minute to minute. This does not make 
things easier in a process which prob
ably depends on careful adjustment 
between a number of factors for full 
efficiency.

P rim a ry  Sedim entation

Perhaps the most striking character
istic of British sedimentation tank de
sign as compared with practice in the 
United States is the large detention 
period provided. In the old days, when 
tanks were periodically desludged by 
manual labor, it was customary to de
sign sedimentation tanks with a total 
capacity equivalent to 10 to 15 hours 
dry weather flow. Now that tanks of 
more advanced design are employed, 
with mechanical desludging gear, ca
pacities equivalent to 6 to 8 hours dry 
weather flow are more usual.

Even these figures seem high com
pared with American practice, but 
when making comparisons there are a 
few factors which should not be for
gotten. In the first place, British sew
ages are, on the average, much stronger 
than those met with on the American 
continent. Also, in times of storm, our 
plants are expected to provide full 
treatment for three times the normal 
rate of flow, plus partial treatment for 
everything above this rate. As we 
get our fair share of rainy days (a 
fact which those of you who have 
visited this country, will probably con
firm with some emphasis) we must 
keep that triple load well in mind 
when designing sedimentation tanks.

It is also felt that liberal tank ca
pacity has some value in ironing out 
sudden variations in the strength of 
the sewage, while in some works part 
of the settling capacity is used for 
balancing purposes to give a steady 
rate of feed to the biological section of 
the plant. This again is a valuable 
aid to operation, which cannot be ef
fectively provided if the tank capacity 
is limited.

It is, of course, beyond dispute that 
granted something near ideal con
ditions, the solids removal per unit 
time decreases as the sedimentation 
period progresses. That is to say, a 
lot of solids are removed in the first 
hour, less in the second hour, and far 
less in the third, and so on. But ig
noring the other considerations above 
mentioned, even a little extra effi
ciency in sedimentation may be worth 
quite a lot. For instance, in winter 
it may mean the difference between 
filters remaining open and efficient, in
stead of becoming clogged and ineffec
tive. There is also the point that solids 
which are not removed in the primary 
tanks mostly crop up somewhere else 
■—either in the final settling tanks or 
in the river. Knowing your high prin
ciples, I am sure you will not let them 
get to the river; so you get these extra 
solids as secondary sludge, which is
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difficult to dewater. There is, there
fore, something to be said fo r removing 
them in the prim ary tanks.

I  am not presum ing to prescribe what 
is sound sedimentation practice under 
A m erican conditions, but I  feel that 
there is much- to be said in favor of a 
6- or 8-hour detention period under 
B ritish  conditions. In  summer there 
is also something to be said against it 
— the danger of septicity.

On the actual design of sedimenta
tion tanks, the trend is strongly for 
m echanically desludged types, either 
circular or rectangular. There is also 
keen interest in scrapers suitable for 
installation in existing rectangular 
tanks. L arge tanks are not in uni
versal favor. F o r  example, in the case 
of circular tanks, some designers feel 
that units of up to about 60 ft. di
ameter, although more costly to con
struct on a volume basis than tanks of 
100  ft. or more diameter, are more 
suitable for use in sewage works. The 
peripheral sludge is moved out of the 
tank more quickly and in a fresher 
condition; it has also been claimed that 
extra efficiency in the small tanks makes 
possible a decrease in total capacity.

The w riter considers that, under 
most conditions, three tanks is the 
minimum for convenient year around 
operation. Even  the best of tank 
mechanisms need some repair and 
maintenance. I f  there is only one tank, 
a breakdown is disastrous. I f  there are 
two, the tank rem aining in commission 
must operate at 100 per cent overload. 
I f  there are three tanks, with one 
under repair, the rem aining two are 
under 50 per cent overload. This is 
plenty, but in a well designed plant, 
on top of its job, it should suffice.

T h e  A ctivated  S lud ge P rocess

Besides the diffused air system, sev
eral mechanical aeration systems have 
been in satisfactory service in this 
country fo r many years, and each sys
tem has its adherents.

Of the mechanical aeration proces
ses, the commonest a r e :

1 . The Sim plex system, in which a 
“ sp inner”  on the surface of the liquid 
effects aeration and m ixing, and also 
induces a spiral circulation in the tank.

2. The Haworth (or Sheffield) sys
tem ; in this process the functions of 
aeration and m ixing are provided by 
large paddle wheels turning on a long 
horizontal shaft. The liquid proceeds 
through units divided into continuous 
channels about 6 ft. wide. In  effect 
this is an artificial river, in which 
natural purification processes are 
greatly intensified, and recirculation 
(or dilution) is practiced.

3. The H artley  Spiro-Flow  system, 
which in essentials is sim ilar to the 
Haworth system, except that inclined 
paddles are used.

4 . The Kessener brush aeration sys
tem, in which the aerating device is a 
revolving steel brush.

A ll these processes, like the diffused 
air system, can give good results at 
reasonable cost. Possibly most favored 
nowadays, at any rate for large plants, 
is the diffused air system, but the other 
processes have claims fo r consideration. 
One advantage of the diffused a ir sys
tem is its compactness, and the fact 
that within limits, aeration can be ad
justed to suit requirements.

P lants of the Haworth type, for in
stance, need more space, as the working 
depth in the channels is only about 
4 ft. 6 in. On the other hand, this 
type of plant has the advantage of 
positive dilution, as the liquid usually 
goes round the course about four times. 
This is a valuable feature in counter
acting such things as rushes of strong 
trade waste. In  this w ay the Haworth 
design does much to contradict the old 
statement that “ activated sludge proc
esses are easily upset by industrial 
wastes.”  From  my own experience, I  
would say that this type of plant is 
quite good at absorbing a sudden heavy 
load, but it is not so happy when called
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upon to take a less striking overload 
over a long period.

A  report has recently been given of 
a Kessener plant installed, slow ly and 
p ain fu lly , at Rochdale during the war. 
The results are encouraging; the sludge 
elevating wheel used for liftin g  the 
activated sludge came in for a special 
word of praise. I t  has been found to 
be an automatic and very  economical 
method for low lifts.

T r ick lin g  F ilte rs

In  recent years there have been so 
many reports on various modifications 
of trick ling filter technique that it is 
impossible to do more than give a gen
eral review. Anyone needing more 
detail w ill have to consult the techni
cal publications, p articu larly  the Jo u r
nal and Proceedings of the Institute of 
Sewage Purification.

Recent developments in trickling fil
ters have been m ainly concerned with 
the follow ing aspects :—•

Double Filtration
Double filtration is not new, but in 

late years the m atter has been investi
gated from new angles. Much very  
thorough and im portant work has been 
carried out by the W ater Pollution 
Research Board . This body is a branch 
of a government department, and its 
main activities are investigation and 
research on m atters pertain ing to rivers 
pollution and to the purification of 
sewage and trade wastes. Most of their 
work on double filtration has been car
ried out at the main p lant of the 
B irm ingham  and Tame D istrict D rain 
age Board, who handed over four ordi
n ary  circu lar filters, each 115  ft . in 
diameter, fo r experim ental purposes.

The p articu lar type of double filtra
tion investigated by the W ater P o llu 
tion Research B oard  is that known as 
alternating double filtration. In  this 
process, the order of the filters is pe
riodically interchanged. That is to 
say, the prim ary  filter is transferred  
to the secondary stage, while the one

time secondary filter is put to prim ary  
duty. W hen the process w as first in
troduced for sewage treatm ent (it had 
previously given good results w ith m ilk 
wastes) m any experts regarded it as 
illogical, on the grounds that the ac
tivities in a filter are more or less 
stratified. F o r  this reason, changing 
the nature of a filte r ’s feed and duties 
w as fe lt to be unsound procedure. In 
deed, although the process has given 
good results, criticism  on these lines 
has not been com pletely stifled.

The experim ents at B irm ingham  have 
been in progress fo r  several years, 
using two filters fo r a lternating double 
filtration, while operating another fil
ter of the battery  on conventional lines 
to act as a control. The dosage on the 
alternating filters has been grad ually  
stepped up, and latest reports show 
the p lant to be treating about four 
times the sewage per cubic yard  of 
filter m aterial, as com pared w ith the 
ord inary filter. In  most respects, the 
quality  of the effluents from  the two 
plants is very  sim ilar, the m ain differ
ence being that the conventional filter 
gives a much higher degree of n itrifi
cation.

I t  is possible that the alternating 
filter p lant has been pushed a little 
beyond the sa fety  line, and that a 
dosage at three times the rate of an 
ord inary filter would better represent 
its capabilities. The increased effi
ciency of the alternating filters has been 
largely  attributed to their ab ility  to 
w ithstand clogging. The Birm ingham  
sewage is prone to encourage a copious 
growth on the surface layers of filters, 
with a resultant loss of efficiency and 
capacity. This trouble is minimized by 
alternation, in two w ays. F ir s t  the 
growth which accum ulates when the 
filter is on prim ary  duty  is weakened 
when the filter is on secondary duty. 
In  addition, “ film ”  is spread over 
much of the depth of the bed, whereas 
in a conventional filter it tends to form 
an im pervious layer in the top few 
inches.
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I t  is interesting to note that the 
bulk of the work perform ed by the 
alternating double filtration plant is 
done by whichever of the filters is on 
prim ary duty. The main function of 
the secondary stage appears to be 
recuperative. That is to say, when 
a filter has borne the brunt of prim ary 
duty, it uses the spell of secondary 
duty to get back into shape fo r the 
next prim ary round. I t  follows that 
fo r continuous efficiency the process 
depends on a good effluent from  the 
prim ary filter. Otherwise, the required 
benefit would not accrue from  the spell 
of secondary duty and the process 
would fa ll off.

D uring the earlier part of the ex
periments, the order of filtration was 
changed about once in three weeks, but 
a daily  change-over is now preferred.

I t  has been said that the results 
obtained on the experim ental plant 
should be used with some caution, be
cause the plant does not operate under 
works conditions. In  particular, at
tention has been drawn to the fact that 
the experim ental plant is worked at a 
uniform  dosage, hour by hour and day 
b y  d a y ; a state of affairs fa r  removed 
from  the operation of an ordinary 
plant, which must take w idely ranging 
flows as between day and night, and 
between wet weather and dry. These 
statements are true enough, and they 
have some force. B ut it must be re
membered that the ordinary filter, used 
for comparison, also gets the benefit of 
a steady dosage in ju st the same w ay 
as the alternating filters.

The process has already had some 
practical application, and its employ
ment at other places is contemplated. 
There have as yet been few  details pub
lished as to the perform ance of these 
plants. From  such data as have been 
made known up to now, it would ap
pear that the alternating plants can 
carry  a much heavier loading than 
ordinary filters, but the improvement 
is not so im pressive as that achieved 
in the experim ental plant. I t  m ay be

that the Birm ingham  sewage, with its 
pronounced tendency to foster surface 
film, shows exceptionally high response 
to any process which prevents exces
sive surface growths. So few  results 
have yet appeared on the perform ance 
of the process under normal works con
ditions, however, that it is too early to 
express an opinion on this point.

Besides the investigations on alter
nating double filtration, there has also 
been some experimentation on what 
might be termed straight double filtra
tion, in which the filters are kept on 
the same job and in the same order all 
the time. W ork at Huddersfield has 
sought to make use of the fact, demon
strated both in Am erica and in this 
country, that quite a useful amount of 
purification can be effected by single fil
tration at very  high rates. The method 
used in their experiments was prim ary 
high-rate filtration, followed b y  second
ary  treatment at a lower rate. So the 
process differs from most earlier 
double filtration schemes, in that the 
older plants generally worked both. 
stages at the same dosage. Provided 
the small scale results were reproduced 
on the large scale, the newer type of 
straight double filtration would enable 
the unit dosage of the Huddersfield 
plant to be increased by about 60 per 
cent, as against an increase of only 
about 15 per cent obtainable by re
circulation.

Recirculation

Recirculation, or the return of efflu
ent fo r another pass through the filter, 
has been practised in this country for 
many years in the filtration of indus
tria l wastes, p articu larly  gas works 
liquor and chemical wastes. Thus, it is 
perhaps rather surprising that when 
Am erican reports came through of the 
successful application of the process 
to sewage treatment about ten years 
ago, our technicians did not show much 
enthusiasm. In the last five or six 
years, however, there has been con
siderable interest in recirculation
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largely  due to the possibility it offers 
of increasing the capacity of existing 
plants without spending much money 
or putting the works out of commission 
fo r a long period.

Perhaps the most interesting work 
on recirculation has been done by the 
staff of the W ater Pollution Research 
Board. L ike their experiments on 
alternating filtration, it has been car
ried out on a 1 1 5 -ft. diameter filter at 
the B irm ingham  sewage works— the 
“ sp a re”  one in the battery of four 
taken over from  the D rainage Board. 
The system of a uniform  dosage was 
again followed, the recirculated liquor 
(settled filter effluent) being returned 
to the filter feed at a steady rate. The 
recirculation is on a fifty-fifty  basis, 
one volume of returned effluent to one 
of settled sewage.

Two things are worth noting concern
ing the B ritish  approach to recircula
tion. In  the first place, there is the 
low recirculation ratio as compared 
with Am erican practice. This is not 
due to any distrust of your verdict 
that higher rates of recirculation give 
better results. The motive is economy, 
that is, to attempt to use recirculation 
in such a w ay as to economize on 
power and possibly use existing pumps ; 
also to avoid extensions to the sedi
mentation stages and alterations to the 
feed lines.

The second point arises from  the 
fact that most existing standard filter 
p lants in B rita in  carry  purification to 
a high stage of nitrification ; figures of 
40 or 50 p.p.m. of nitrogen in the 
form  of nitrate are not uncommon, 
particu larly  in the summer months. 
This fact has much importance when 
considering the application of a limited 
degree of recirculation to increase the 
capacity of the plant. I f  high n itrifica
tion continues to prevail (and opera
tors at m any plants think this is 
desirable), the return of effluent to the 
prim ary tanks m ay be attended with 
some risk. I t  might lead to denitrifica
tion, with consequent “ gas li f t in g ”  of

the sludge by the gaseous nitrogen pro
duced. F u rth er investigation on this 
point is needed, but the results pub
lished up to now indicate that under 
B ritish  conditions, concentrations of 
n itric nitrogen in excess of 10  p.p.m. 
in the m ixed liquors are liable to cause 
serious trouble in this direction. So, 
at the moment, direct recirculation of 
settled effluent to the filter feed seems 
to be the sa fer proposition under our 
conditions, and fo r our particu lar 
purpose.

Reports concerning the effectiveness 
of recirculation have varied  widely, 
ranging from  the previously  mentioned 
small improvement at H uddersfield to 
the very  strik ing perform ances o f the 
experim ental p lan t at Birm ingham . 
The latter filter has taken dosages up 
to four times that of the conventional 
filter, with the production of an efflu
ent of com parable qu ality  in most 
respects.

Enclosed Aerated Filters
In  this type of p lant, the filter is 

com pletely covered, and positive venti
lation is obtained by  d riv in g  a gentle 
current of a ir  dow nward through the 
filter. The process, which originated 
in Germ any, has been the subject of 
searching investigation in B rita in  and 
South A frica . The B ritish  work, car
ried out by public bodies and industrial 
concerns, commenced about ten years 
ago.

Some of the experim ents were halted 
or curtailed by  the w ar, while indus
tr ia l concerns are n atu rally  shy of 
passing on inform ation to competitors. 
In  spite of this, considerable data have 
been published, and it is now possible 
to give a fa ir  evaluation o f the capabili
ties of the process.

Experim ents carried  out at W olver
hampton over a period of four and a 
h alf years showed the process to be 
capable of treatin g tank effluent at 
three times the rate of ord in ary  open 
filters, with the production of an efflu
ent of sim ilar quality. The experi
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mental filter was 20 ft. in diameter 
with 13 ft. 6 in. depth of media, and 
great care was taken to insure that the 
filter had to take all the shocks nor
m ally experienced in works practice. 
I t  had ju st the same maintenance, by 
the regular p lant personnel, and the 
dosage of the experim ental filter was 
varied in the same ratio as the dosage 
to the main filter installation. This 
was not difficult, as the experim ental 
p lant was constructed alongside the 
flow recorder of the main installation.

A ll we had to do therefore, was to 
supply the attendants with a sheet 
having twTo parallel columns ; in the 
right-hand column were the appropri
ate dosages of the experim ental plant, 
corresponding to the main flow re
corder readings shown in the left-hand 
column. B y  observing the two flow 
recorders, the attendant could tell 
whether the flow control valve on the 
experim ental plant needed any ad just
ment. In  the same way, by inspecting 
the flow charts each day, the manage
ment could tell whether the attendant 
had done his job properly.

Experim ents at H alifax , m ainly con
cerned with the purification of liquor 
from sludge treatment, confirmed the 
conclusions reached at W olverhampton. 
B u t a works scale filter at Glasgow did 
not put up quite such a good per
formance, the enclosed filter taking 
about 2*4 times the dosage of the 
works open filters. This m ay be ex
plained by the great depth of the 
Glasgow filter. This was constructed 
with a media depth of 18 ft., possibly 
with the idea of keeping down costs by 
making one floor and one roof enclose 
as much media as possible. However, 
some results obtained at W olverham p
ton made it appear doubtful whether 
any depth greater than 12  ft. achieved 
much w ork; in fact, most of the work 
appeared to be perform ed in the top 
9 ft . I f  this is so, it would explain 
the lower perform ance of the Glasgow 
filter as calculated on a cubic yard

basis, fo r the bottom third of the bed 
m ay not have been earning its keep.

H igh-rate single filtration on an en
closed filter of 6 ft. depth and 20 ft. 
diameter was also tried at W olver
hampton, with very  encouraging re
sults. Operating on a strong tank efflu
ent at a dosage of 1,000 gal. per cu. 
yd. per day, it achieved 70 per cent 
purification calculated on B.O .D .— a 
very useful perform ance for a high- 
rate partial treatm ent plant.

Now the w ar is over, we intend to 
alter the plant to work the two enclosed 
filters in series. D uring the w ar it was 
impossible to tackle this logical de
velopment of the research, owing to 
shortage of staff.

Now for a word on maintenance. 
The enclosed filters at W olverhampton 
needed very little attention, either me
chanical or manual. A t Glasgow, there 
was some trouble owing to the ac
cumulation of surface grow th ; this 
may have been due to the high sur
face dosage (consequent on the great 
depth), or to failu re of scavenging 
organisms to establish themselves suffi
ciently strongly.

The enclosed filter system needs little 
space, and it is also claimed to eliminate 
odor and flies. To get out, gases and 
flies must pass downward through the 
bed; during the passage, the gases are 
claimed to be oxidized and the flies 
drowned. Experience at W olverham p
ton supported these claims. No odor or 
flies were found in the outlet chambers 
of the deep full-treatm ent filter. In  
the case of the shallower partial-treat- 
ment filter, a few  flies were occasion
ally  found in the outlet chambers but 
there was no odor. I t  should be added 
that reports from  Johannesburg say 
that, under their conditions, fly control 
by enclosed aerated filters is not so 
positive.

Cyclo-Nitrifying Filters

This type of filter was evolved at 
Sheffield to improve the performance 
of the plant at one of the branch sew
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age works. A n  activated sludge plant 
using Haworth paddles was finding 
difficulty in coping with a very  strong 
domestic sewage. The condition of the 
activated sludge was not good, and the 
effluent was not alw ays of the desired 
standard.

A fte r  prolonged experiments, in 
which several possible remedies were 
tried without much success, high-rate 
filtration of the final effluent was in
vestigated. This was found to produce 
a h ighly n itrified effluent, which when 
returned to the activated sludge plant, 
brought about a b ig improvement in 
the quality of the effluent and in the 
condition of the sludge. The nitrified 
effluent was also found to be very  
effective fo r opening clogged trickling 
filters.

D istribution was found to be a cru
cial factor in the success of this process. 
Special jets had to be fitted to the 
works plant in order to reproduce the 
results obtained in the experim ental 
plant.

Comparison of Methods
A n  accurate assessment of the rela

tive efficiencies of the various new 
types of filter technique is as yet im
possible, but I feel that you would wish 
me to make at least a rough com pari
son. To the best of m y judgm ent, based 
on the data so fa r  available, I  should 
say  that the three main processes rank 
about level. Given reasonably favo r
able conditions, alternating double fil
tration, recirculation on a fifty-fifty  
basis, and enclosed aerated filtration 
all seem to be capable of p u rify in g  
sewage at about three times the dosage 
of a conventional filter, with the pro
duction of effluents of comparable qual
ity. In  no case, of course, is the 
increased efficiency obtained without 
some sacrifice of sim plicity in design 
and operation.

Possible Combinations

The new developments in sewage 
filtration make possible m any im prove

ments in sewage treatm ent ; in p a r
ticular, a  p lant can now be designed 
to suit practica lly  every set of local 
conditions and any typ e of sewage. 
The number of possible combinations, 
both among the various filtration sys
tems, and between them and the acti
vated sludge processes, must provide 
the conscientious designer w ith a first- 
class headache.

In  E ngland , p artia l treatm ent by 
activated sludge, in  preparation  for 
final purification on filters, has often 
been used. This has been claimed to 
be the logical sequence, as the acti
vated sludge process shows up best in 
the in itia l stages o f purification. B u t 
fo r  that m atter, so does any other 
process, fo r the L a w  of D im inishing 
Returns works as w ell fo r  sewage as 
fo r  anyth ing else. The first bit of 
purification comes easily and cheaply, 
but each successive un it of purification 
becomes more difficult and more ex
pensive. This is the reason w hy the 
assessment of perform ance in “ pounds 
of B .O .D . rem oved”  can be so m islead
ing. A  pound of B.O .D . rem oval at 
the ta il end o f purification takes more 
getting than several pounds in the 
in itia l stages. So th is method of as
sessment does not mean much unless 
the comparison is made between proc
esses g iv in g  the same degree of p u ri
fication.

To m y mind, as a result of m y own 
investigations and o f the results pub
lished elsewhere, there are m any cases 
in which the reverse order o f operation 
is justified. That is, p artia l treatment 
by high-rate filtration followed by final 
treatm ent b y  activated sludge.

A p art from  series treatm ent, there 
is much to be said fo r having activated 
sludge and trick ling  filters in the same 
plant. I t  often happens that the filters 
tend to give trouble in w inter and 
the activated sludge plant in summer. 
The seasonal adjustm ent o f the load 
between the two plants, quite ap art 
from  any question of stage treatm ent,
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can bring about a substantial increase 
in  overall efficiency.

F in a l (or Secon d ary) Sedim entation

On this aspect of sewage treatment, 
I  propose to say little, except that 
trends are follow ing the same general 
lines as for prim ary sedimentation. 
That is the increased use of mecha
nisms and hydrostatic head, instead of 
the old mud-pushing technique. M any 
authorities are intending to app ly  mod
em  methods to existing installations 
as well as to new plants.

In  my opinion, final sedimentation, 
particu larly  as applied to filter efflu
ents, is still fa r  from  perfect. Short 
period quiescent settlement in the lab
oratory is often much more effective 
than relatively  long period continuous 
flow settlement in the plant. E fforts 
should be made to bridge this gap, for 
it is undoubtedly the cause of much 
expense and stream pollution.

C hlorination of E ffluents

Here, I know I  am treading on 
dangerous ground. The chlorination of 
effluents, both partia lly  and more fu lly  
purified, seems to be fa ir ly  popular in 
America. In  this country, such prac
tice is often looked upon as camouflage, 
or passing the buck to downstream dis
tricts. M y own view is that while 
chlorination of effluents is justified in 
some cases to prevent local nuisance, 
as a general practice it is unjustifiable. 
F o r  one thing I  have never felt that 
enough was known of the possible 
effects of the chloro-compounds, which 
chlorine might form  with the constitu
ents of sewage, especially those con
taining industrial wastes ; we know 
some of the complications which can 
be caused by chlorine compounds of 
phenols, and there is no reason to sup
pose that they are the only possible 
trouble raisers. Moreover, I  have no use 
fo r a sterile stream. W e should aim 
higher— at a stream replete with ani
mal and vegetable life.

I  have inform ation indicating that

valuable experim ental work w ill shortly 
be published, which w ill make the advo
cates of universal chlorination of efflu
ents do a bit of second thinking.

Slud ge D isposal

D uring the war, the agricultural use 
of sewage sludge has boomed, and the 
present policy is all toward applica
tion of sludge to the land, either alone 
or blended with other fertilizers. In 
dividual policy is based on local con
ditions. I f  there is plenty of agricul
tural land within a few miles of the 
sewage plant, sludge (preferab ly  di
gester) can be pumped out in the liquid 
state. Depending on the length of 
freightage, in other cases the sludge 
m ay be either dried on beds, or pressed, 
or heat dried to about 10  per cent 
moisture. Incineration is regarded as 
a waste of energy and good m aterial. 
A ll  the same, some large authorities 
near the coast still barge their sludge 
to sea— which is ju st as w asteful, but 
less troublesome.

The collection and utilization of di
gester gas fo r power generation and 
other purposes is growing. D uring the 
w ar quite a lot of compressed sludge gas 
was used as motor fuel fo r cars and 
publicly owned vehicles. Some of it 
was used fo r m aking a particu larly  
devastating type of fire bomb. I t  has 
been said that this is probably the 
only recorded instance of sewage be
ing used as a weapon of war.

Two-stage digestion is popular here, 
both stages being of about the same 
capacity ; frequently the prim ary stage 
is heated, the secondary cold. Sludge 
thickening, before digestion, seems to 
be gaining favor.

G eneral T ren ds in Sew age 
D isposal

From  the foregoing, it will be seen 
that two of the main trends in B ritish  
practice, in common with that in 
Am erica, are intensification and mech
anization. Intensification makes pos
sible economies in construction and in
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site area, while mechanization cuts out 
a lot of unpleasant and uneconomical 
m anual jobs. The latter is necessary 
fo r a number of reasons, one of which 
is that of obtaining workmen to do the 
jobs. The workman of the future will 
not tolerate heavy and obnoxious 
work, which his education shows him 
could be better done by machinery. 
The old type of long-suffering, patient 
m uck-walloper is on his w ay out, so 
plants which needed this type of labor 
must go out with him.

Two other characteristics are worth 
noting. One is the grow ing realization 
that the engineer, the scientist and the 
operator must work in close collabora
tion right from  the inception of a 
scheme, i f  the best results are to be 
obtained. I t  m ay happen that the 
designing engineer him self has the 
necessary intim ate knowledge of treat
ment processes and works operation ; 
i f  not, he should seek the collaboration 
of specialists in  these lines. Sewage 
purification is now such a huge and 
involved subject that there is no dis
grace in adm itting that a ll the neces
sary  knowledge is not to be found 
under one hat. This close collaboration 
is v ita lly  necessary to insure efficiency, 
economy and convenient operation. A  
works which is difficult to service is 
liable to suffer neglect.

I t  is also increasingly— but still not 
sufficiently— recognized that a sewage 
plant must be designed as an entity, 
not ju st as a collection of individual 
bits and pieces. Blend, balance and 
m utual su itab ility  of the different 
stages are im portant. Grow ing im
portance is also attached to designing 
each works individually , to suit local 
conditions and to make fu ll use of local 
facilities, both in regard to the selec
tion of purification process and of 
methods of sludge disposal. The habit 
of adapting an old plan to another 
scheme is no longer approved in high 
places. Some designers are still too 
prone to this procedure, but their days 
are numbered.

There is also a grow ing inclination 
to treat sewage disposal on a regional 
basis, and to encourage sm all authori
ties in the same drainage area to get 
together fo r sewage purification p u r
poses. W holesale centralization is not 
very  popular, but the need for provid
ing plants b ig enough to ca rry  proper 
technical and maintenance staff is gen
erally  admitted. A ltern ative ly , there 
is the policy of having a num ber of 
sm all works under a single B oard  for 
adm inistration purposes. Some of these 
Jo in t  Sew age B oard s have been in 
successful operation fo r m any years.

In  consequence of the governm ent’s 
policy— a sound one— of taking piped 
w ater supplies into more ru ra l com
munities, there are going to be sewage 
disposal problems of a special type 
in these areas. The accepted view  is 
that wherever possible there should be 
am algam ation of a number of village 
sewer systems to a single treatm ent 
works, or to the sewage works of a 
neighbouring town.

In d u stria l W a stes

Those fam ilia r w ith B ritish  technical 
literature w ill have read  quite a lot 
about our Pu blic H ealth (D rainage of 
Trade Prem ises) A ct of 1 9 3 7 . To those 
of you, i f  any, who neglect this oppor
tun ity of broadening you r view s and 
irritatin g your tempers, I  can offer only 
one or two notes on the m ain features 
of the A ct.

The chief object of the A ct was to 
give a ll m anufacturers, subject to cer
tain conditions and safeguards, the 
right to discharge in d ustria l wastes to 
the public sewers. In  turn, the public 
authorities w ere given certain rights, 
including those o f m aking the m anu
facturer provide sufficient treatment 
at the factory , when necessary, to pro
tect the sewers from  dam age and to 
give the sewage works a reasonable 
chance of doing their job. The right 
to make a fa ir  charge fo r the treatm ent 
of industrial wastes was also conceded.

In  practice, however, the m ain fau lt
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of the A ct has proved to be the pres
ervation of what are known as “ pre
scriptive rights of d ischarge.”  Under 
these clauses, a m anufacturer who has 
previously been discharging industrial 
wastes to the sewers can continue to do 
so indefinitely under the old terms—  
if  any. This protection holds so long 
as the discharge remains of the same 
“ nature and composition”  and does 
not exceed its 1936 -37 maximum rate. 
This means that, as fa r  as old cus
tomers are concerned, you are pegged 
back into antiquity, with little hope 
o f release unless the m anufacturer 
contravenes the terms of the Act. The 
A ct has other blemishes, but all the 
others are minor compared with the 
prescriptive rights.

The usual practice at the moment 
is to use the A ct, with some caution, 
fo r new connections to the sewers. The 
compilation of a register of discharges, 
with definition of each firm ’s prescrip
tive rights, has made little headway in 
most towns. N aturally  enough, this 
sort of thing, which involves an enor
mous amount of unproductive work, 
had to w ait during the w ar years, and 
we— the sewage works profession— are 
now working and praying fo r a repeal 
of the prescriptive right clauses.

M y own views on the A ct, and a 
possible method of im proving it, were 
set out in a paper which I  presented at 
a meeting of the Institute of Sewage 
Purification in November, 1945. E n 
titled “ A  National Policy fo r Trade 
Effluents,”  it aimed at evolving a sys
tem which would give all industrialists 
and all public authorities an even 
break on the industrial wastes question. 
N aturally , one of the prerequisites of 
the system was the abolition of pre
scriptive rights, as only this could 
make fa ir  and uniform  dealing possible. 
Surely, if  any firm should p ay  for the 
treatment of its industrial wastes, it is 
the one which has been loading its 
treatment costs on to the rate-payers 
fo r  the past 30 or 40 years.

F o r  the aims and possibilities of this

scheme, I  re fer to the original paper. 
The suggestions it contains have, in 
the main, had a favorable reception, 
although not all technicians like the 
national aspect of the scheme. Some 
of them were up in arms against the 
scheme at the beginning, but a more 
careful reading of the paper has altered 
their attitudes. The recommendations 
aim at local control and operation, with 
ju st sufficient national coordination to 
make consistency possible.

The chief object of m y proposal is 
equal charges fo r equal services. That 
is, equal charges fo r the same type 
and strength of industrial waste where- 
ever it is produced. The charges would 
go into a national fund, from  which 
each sewage authority would get a rate 
of payment depending on the degree 
of purification provided at its sewage 
works. In  other words, paym ent by 
results.

Lest it should be thought that the 
D rainage of Trade Prem ises A ct is 
altogether bad, may I  say that it is 
probably a good deal nearer perfection 
than anything in existence in most 
other countries. I t  tried to do a big 
job, but was unsound on one or two 
points. Experience has demonstrated 
its shortcomings, so we are seeking 
something better.

The technical problems connected 
with industrial waste treatment are 
under active and continuous exam ina
tion. Much has been accomplished, but 
plenty remains to be done, particu
larly  in view of the changes in indus
tria l processes.

C onclusion

In  limited space, I  have tried to give 
you a general picture of what is hap
pening in sewage treatment in Great 
B ritain , and to convey an idea of the 
trends.

I  should have liked to present the 
paper in person, so that we could have 
exchanged ideas. Also, I  feel that I  
am depriving you of one of the p riv i
leges of a technical audience— that of
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taking issue with the author. I  shall, 
however, he glad to answer any queries 
in w riting.

There can be no doubt that the 
getting together of technical men of 
different nations is a good thing, 
whether it be in  w riting, or better still 
by  personal contact. I t  makes fo r 
m utual improvement as technicians, 
and fo r  m utual understanding as men. 
M y own impression is that interna

tional understanding and tolerance is 
more easily obtainable by technical 
men than by politicians. Technicians 
can hold different opinions without 
losing tempers; this cannot always be 
said of politicians. Also, the technician 
values facts, and seeks the right way, 
even though in the past it may not 
have been his own way. Whereas the 
politician . . . but perhaps I had bet
ter leave it at that.

B R IT IS H  D E V E L O P M E N T S  IN  SE W A G E  P U R IF IC A T IO N —  
A D ISC U SSIO N

B y F . W . M ohlm a n

Director of Laboratories, The Sanitary District of Chicago, Chicago, III.

Those of us who have read Mr. 
H u rle y ’s m any papers in The Surveyor 
and the Proceedings o f the Institute of 
Sewage Purification feel that we know 
him by his works, both by  the pen and 
the plant. H is comments are p ith y 
and to the point, and ca rry  authority 
of his position as President of the In 
stitute of Sewage Purification. There
fore, we in  the U. S. and Canada feel 
honored that he has taken time to send 
us his viewpoint of B ritish  develop
ments in  sewage treatm ent practice, 
and it w ill be m y function to comment 
briefly on only a few  points of his 
excellent paper.

The longer detention period in set
tlin g  tanks has been a superficially 
im portant difference between B ritish  
and A m erican practice, but actually 
not so great as appears at first con
sideration. In  B rita in  6- to 8-hour de
tention periods are now common, indi
cating some reduction from  the form er 
periods of 10  to 15 hours D .W .F . M r. 
H u rley  has mentioned the greater 
strength of B ritish  sewage, frequently 
averaging only 50 to 60 U. S . g.c.d. 
A m erican sewages v a ry  from  two to 
five times this volum e; therefore the 
actual tank capacity per capita in 
both countries is not greatly  different,

except in  some A m erican p lants which 
provide only 30 to 60 m in. detention 
period, such as those at Chicago, 
Buffalo , D etroit and Minneapolis. 
A lso, the frequent necessity to handle 
three times D .W .F . at B ritish  plants 
reduces the settling period to around 
2 to 3 hours, w ithin  the range of many 
Am erican p lants which provide only 
sedimentation.

It  is evident, however, that the B rit
ish detention period is somewhat longer 
under summer d ry  w eather conditions, 
leading, as M r. H u rley  states, to some 
danger of septicity. This hazard is 
somewhat modified b y  the lower tem
perature of B ritish  sewage in  mid
summer, as com pared w ith  our high 
mid-west tem peratures.

The trend tow ard shorter detention 
periods is, however, apparent in  both 
countries. I f  sewage can be passed 
through the p lan t w ithout odors, it 
seems preferable these days to shorten 
the detention period so th at only the 
more easily settleable solids are re
moved and discharge of effluent may 
occur before septicity  has developed. 
Likew ise, mechanical rem oval of sludge 
is characteristic o f A m erican plants, 
also leading to minim ization o f odor.

A  more conservative policy is also
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Military Trickling Filter Plants 
Summary of Operation

No. Plants Group Designation
Range of B.O.D.

Loading 
(lb. per acre-ft.)

B.O.D. Efficiency, 
Filter and Sec. 

Settling
(%)

Overall B.O.D. 
Reduction

(%)

4 Deep, No Recirc. 253- 429 86.9 92.7

4 Deep, Recirc. 245-1,170 85.7 90.8

8 Two-Stage 192- 930* 66.5* 90.2

4 Shallow, Recirc. 705-2,080 81.7 88.1
4 Deep, Recirc. 1,190-1,950 78.7 87.5
3 Deep, No Recirc. 720-2,130 75.7 82.8

3 Deep, Recirc. 2,520-5,750 70.3 78.3
4 Shallow, Recirc. 2,370-8,250 70.1 74.8

* Second stage.

common in England with reference to 
rates of trickling filter operation. The 
various modifications of filter operation 
described by M r. H urley— ( 1)  alter
nate double filtration, (2) recirculation 
and (3) enclosed filters— are rated as 
three times the rate of single-stage fil
tration. B u t even so, these accelerated 
rates are fa r  below rates of Am erican 
high-rate filters. I had occasion to com
pute the relative rates last winter and 
found that the loading as expressed 
by pounds of B.O.D. applied per acre- 
foot varied from  200 for normal filters 
to 600 lb. per acre-foot for the three 
types of B ritish  filters.

Am erican high-rate filters operate 
above these rates, but there is the ques
tion of relative effluents. B ritish  stand
ards require completely treated efflu
ents, with around 90 per cent reduction 
of B.O .D. and production of substan
tia l amounts of nitrates. Am erican 
high-rate filter effluents do not meet 
these specifications. There is, of course, 
the question of whether nitrates are 
necessary, and in m any cases less than 
90 per cent reduction of B.O.D is satis
factory fo r Am erican conditions of dis
posal. F o r production of the same 
quality of effluent, Am erican rates of 
filtration are not appreciably higher 
than B ritish . H igh rates are obtained

only by some sacrifice of quality of 
effluent.

In  our study of trickling filters serv
ing m ilitary camps, the various filters 
were classified in the following gro u p s:

The first group, with loadings from 
253 to 429 lb. B.O.D. per acre-foot, gave 
an overall reduction of 92.7 per cent. 
Then the next two groups, with load
ings up to 1 ,17 0  lb. per acre-foot, gave 
9 1 per cent reductions. The two-stage 
filter at F o rt Frances E . W arren, with 
a loading of 678 lb. per acre-foot, gave
7.0 p.p.m. n itrite plus n itrate nitrogen 
in the effluent. This was about the 
highest loading at which nitrates were 
produced in substantial concentration.

When loadings reached 705 to 2 ,130  
lb. per acre-foot the B.O .D . removals 
dropped to 85 per cent, with no nitrate. 
H igher loadings gave reductions of 
only 75 per cent.

These results with strong sewage are 
somewhat comparable with English  re
sults, and indicate that nitrate produc
tion, the time-honored function of a 
trickling filter, marks the difference 
between high- and low-rate operation. 
B ritish  filters of the various types 
studied and discussed by Mr. H urley 
are still in the low-rate class as judged 
by Am erican standards.
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American practice with strong sew
age shows a trend toward multi-stage 
filters, with roughing filters, first-stage 
and second stage if necessary, followed, 
as Mr. Hurley suggests, by activated 
sludge treatment (as at Sioux Palls). 
This requires ingenuity to prevent ris
ing sludge in the final tanks, but rapid 
removal of sludge may prevent this 
phenomenon from becoming trouble
some.

Cyclo-nitrifying filters proposed an 
interesting procedure for using nitrate, 
if such filters could be justified in con
nection with a non-nitrifying activated 
sludge plant, but the cost appeared ex
cessive for consideration at Chicago.

Mr. Hurley does well to call attention 
to the fallacy of estimating the cost of 
removing so many pounds of B.O.D.— 
whether it is the head end or the tail 
end of the process.

His remarks on chlorination of efflu
ents are intriguing, especially with ref
erence to the research results that have 
not been published. These results will 
be studied with interest in America, 
where our sewage menu is so often 
ended with a chlorine demi-tasse.

Finally, Mr. Hurley has suggested a 
scheme for controlling industrial waste 
disposal that is worth consideration 
in Britain but is not practicable in the 
United States. It should be easier for 
Britain to abolish “ prescriptive rights”  
than for the U. S. to get 48 states to 
agree on one national law to control 
all industrial wastes.

On behalf of the Sewage Works Fed
eration, I wish to thank Mr. Hurley 
for sending this interesting and 
thought-provoking summary of the 
status of sewage purification practice 
in England.



IMPORTANT CONSIDERATIONS IN SLUDGE DIGES
TION. PART I.—PRACTICAL ASPECTS *

B y  H a r r y  E . S c h l e n z  

Vice-President, Pacifie Flush-TanTc Co., Chicago, III.

Considering the extensive literature 
on the subject of sludge digestion and 
the experience gained by the operation 
of installations representing over 80 
million cu. ft. of digestion capacity 
in the United States since the first 
heated separate sludge digestion tanks 
went into successful operation 20 years 
ago, it  would appear that very  little 
might be added by further considera
tion of the subject. Reference might 
well be made to one discussion in p ar
ticular, which was presented before this 
Conference in 1931 by R . A . Allton. 
The w riter has made practical use of 
some of the advanced ideas presented 
in that discussion of 15 years ago, 
having expanded and confirmed by 
plant operating data the curves and 
theories suggested at that relatively 
early time. I f  time were available it 
would be interesting to review A llto n ’s 
contribution in view of our present 
day knowledge.

Despite the fact that the digestion 
of sewage solids has developed into an 
important and economical part of any 
sewage treatment process, the design 
and operation of sludge digestion sys
tems has not been given the considera
tion it deserves, and it is the w rite r ’s 
opinion that the digestion process has 
not yet reached the degree of perfec
tion of other sewage treatment proc
esses.

Digestion tanks have been considered 
m ainly as holding basins of a capacity 
to provide a retention time on a dis
placement basis of 30 days or more, 
and have been operated as a “ take

* Presented at 20th Annual Ohio Confer
ence on Sewage Treatment, Akron, Ohio, 
June 20, 1946.

u p ’ ’ in the sewage treatment process to 
accommodate the optimum schedules of 
other portions of the system, without 
regard to the maintenance of proper 
conditions for digestion. W here oper
ating difficulties have been experienced, 
the trouble has been generally diag
nosed as lack of capacity, with addi
tional digesters being added or recom
mended, while proper digester control 
might have been the answer.

D uring the past few years we have 
been confronted with the problems of 
digester operation in concentrated 
form. M unicipal installations have 
been called upon to handle greater di
gester loadings due to increased popu
lations without being able to add to the 
digestion capacity. Digester systems 
at m ilitary and naval installations were 
called upon to take fu ll design load
ings and even loadings greater than 
anticipated, from  the first day that 
sewage was turned into the plant, there
by lacking the benefit of additional 
capacity allowed in normal designs by 
a projection of the population into the 
future.

The experience gained in correcting 
conditions of design and operation 
found at such installations has indi
cated the importance of ( 1 )  the provi
sion in the design of digestion systems 
of necessary connections, devices and 
procedures and (2) the knowledge of 
the operating personnel of the funda
mentals of digestion. These funda
mentals are necessary to allow the 
practical application of the utmost in 
digester control.

The digestion system, if  properly de
signed and operated, can serve as the 
“ take u p ”  in the sewage treatment

19
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plant, receiving solids and scum from  
clarifiers on a schedule favoring the 
operation of such units, with solids 
withdraw n from  the digester system 
in amounts and at intervals to suit 
best a dryin g bed or incinerator sched
ule,' and still be effective in perform ing 
its m ajor role of destroying the organic 
m atter in the sludge, to produce ( 1 )  
an inoffensive residue (2) of reduced 
bulk, which m ay be (3 ) easily de
watered due to reduced w ater binding 
properties.

B io lo g ica l A ction

It  is im portant to realize that diges
tion is dependent upon the presence 
and growth of a va rie ty  of micro
organisms, which utilize the food 
supply or organic m atter which is pres
ent in the sludge, and that these organ
isms produce new cells so long as con
ditions fo r their growth are favorable 
and the food supply is undiminished. 
In  the sequel to this discussion * D r. 
A . M. Busw ell w ill cover in greater de
ta il some interesting observations in 
connection with methane producing 
organisms and their role in sludge 
digestion.

P ractica l C ontrol

Prom  the practical viewpoint we may 
approach the control of the digestion 
process as a problem of m aintaining 
environmental conditions most favo r
able to the organisms which must do 
the work. The m ajor considerations 
are reviewed herewith.

Maintenance of Proper Digestion Bal
ance
I t  is im portant fo r the operator to 

exercise care in adding fresh  solids 
and in w ithdraw ing digested sludge, for 
in stan ce:

1 . Sludge additions should be made 
to each prim ary digester as frequently 
as possible or as m ay be feasible. B y  
adding sm aller quantities at more fre 
quent intervals, a more constant food

* See page 28.

supply is afforded the organism s and 
a more uniform  gas production w ill be 
obtained, indicating a more uniform 
rate of digestion. Such a schedule also 
fits in well w ith the operation of clari
fiers. Moreover, it results in a sludge 
of lower m oisture content, which is 
im portant in connection w ith the dis
placement time afforded b y  the di
gester, and in m inim izing the amount 
of supernatant liquor to be handled.

2 . S ludge w ithdraw als should be 
made frequen tly  in  sm all increments 
to m aintain the buffering effect af
forded by the best digested solids. A 
schedule of balanced p lan t operation 
favors filling one sludge bed at a time, 
or w ithdraw ing at an optimum rate to 
vacuum filters and incinerators based 
upon an average quantity  o f digested 
solids to be handled.

3. In  a two-stage digestion system, 
care must be exercised in transferring 
m aterial from  the p rim ary  or active 
tank to the secondary or concentration- 
separation tank. The best digested 
solids of the p rim ary  tanks should not 
be depleted. In  studies made 011 the 
operation of m unicipal sludge diges
tion systems 011 a solids retention basis, 
it has been found that of the amount 
of m aterial transferred , 20 per cent 
or less by volume of the transfer 
should be from  the best digested sludge 
at the bottom of the tank, with the 
balance-of the tran sferred  m aterial, or 
80 per cent by volume, made up of the 
best liquor (of lowest solids content) 
from  the upper portions of the tank. 
B y  this procedure, fo r a detention time 
on a liquid displacem ent basis of 30 
days, the solids that are retained in 
the digestion system m ay average as 
high as 60 days, resulting in greater 
reduction and com pacting.

In  connection with digestion installa
tions handling certain industrial 
wastes, where the m ajor portion of the 
solids to be digested are in solution, 
and the entire waste is added to the 
digestion system, much shorter liquid 
displacem ent times are provided. One



is a®
milt installation presently in successful op- 

eration provides only a 4-day digestion 
lUleit period on a displacement basis. In  
oitlf such a case, w ith the small amount of 
a 4; suspended solids present, the diseus- 
ivlitt sion outlined above in  regard to solids 
li ttej retention and transfer would not apply, 
v % j

Tem perature of T a n k  Contentsam r
handled i f  iias been generally accepted that 
should; the tem perature during the process of 
incremj digestion is of great importance, a tem- 
efei. perature of approxim ately 90° to 95° 
solids, i 1- being found by most operators to be 
ope:at optimum as measured b y  the rate of 
atjjj gas production and quality of the di- 

gested sludge, within the feasib ility  of 
effective and simple operation. To be 

ifiP most effective, however, the tem pera
ture must be uniform  throughout the 

0asRj5 entire depth of the digestion tank and 
. should be m aintained within a narrow 

, range of a few  degrees above or below 
an established value. It appears that 
the organisms depended upon ' fo r the 

■ digestion of sewage solids are quite 
^ sensitive to tem perature changes and 
‘ cannot stand rapid  variations without 
r^ a marked decrease in activity.

A  survey of tank inventory records 
11 of digesters at a number of plants 

1 ^ studied in the past few years has re
vealed tem peratures in the scum zone 

k| from  1 0 ° to 1 5 ° below the tem perature 
E maintained in the balance of the tank, 

a condition which is not conducive to 
!BPt! proper digestion of that material.

A t one well-operated treatment 
’■■■: p lant handling a malt house waste, the

ntift operator reported a tem perature of the 
» !i digestion tank contents of 95° F . The 
tail« tem perature appeared to be main- 
iveragei tained quite close to this value, as re
in j** corded at one particu lar time each day. 

Sudden reductions in hourly gas pro- 
duction rate were encountered at regu- 

¡uliiin lar intervals each day, however, which 
¡ojiii suggested that a check of the tempera- 
stltfe ture of the tank contents immediately 
¡¡to4 a fter raw  solids were added might be 
r lif in order. It  was found that the tem- 
i ft perature of the contents of the tank

,19«
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dropped as much as 7 ° F . due to the 
cold raw sludge additions, with the 
deficiency being made up by the aver
age heat added during the period prior 
to the next solids addition.

Reaction in the Digestion Process

It  is norm ally conceded that the pH  
of the tank contents should be about
6.8 to 7 .2. O rdinarily in a well-de
signed and operated digestion system, 
where acid wastes are not present in 
the m aterial to be treated, it is pos
sible to m aintain a balance between 
fresh and digesting solids so that the 
reaction w ill remain within favorable 
limits. I t  is the w rite r ’s opinion that 
the proper reaction of the digestion 
tank contents is the result of proper 
digestion conditions and, conversely, 
that conditions fo r proper digestion are 
not obtained by mere adjustm ent of 
the pH . The almost universal practice 
of resorting to the use of lime to correct 
a low pH  appears to do more damage 
than good, and recent experiences of 
the w riter suggest the revolutionary 
statement that “ lime in any form or 
amount has no place in a digester.”

This statement was recently con
firmed in a rather strong manner in 
connection with an installation where 
a critical digestion condition existed. 
B y  careful control of the rate of feed
ing during the starting of the digestion 
process, a satisfactory action had been 
obtained in two or three iveeks, de
spite a 6.0 to 6.5 pH  which was gradu
a lly  increasing. On the advice of a 
state representative who visited the 
p lant a week or so later, and who 
saw the low pH  on the records, lime 
was added, although the amount would 
not have appeared to be excessive. 
This procedure resulted in a complete 
stoppage of the digestion action, which 
during the next four weeks could not 
be revived. I t  was finally necessary to 
remove most of the contents of the one 
digester and to start the tank anew.

In  digestion, almost any organic 
m atter goes through a stage of acetic

SLUDGE DIGESTION—I 21
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acid formation, which acid is acted 
upon by methane-producing organisms 
to form methane and carbon dioxide. 
The action of lime tends to produce a 
highly ionized condition causing the 
reaction to go strongly to the acetate, 
upon which the bacteria cannot work. 
The comparison is shown by the follow
ing:

2(CH3COOH) +  Ca(0H )2±5
Ca+ +  2 (CH3COO)- +  2H20

while without lime added the acetic 
acid breaks down as follows:

I 1 '

CH3 [COO] H
i  !

c h 4 +  c o 2
In installations where the writer has 

had any part in directing the operating 
procedures, the taking and recording 
of pH has been eliminated, and such 
data have not been missed in the di
gester control procedures. Volatile 
acids control has been substituted in 
its place.

Volatile Acids Control

Volatile acids control has been em
ployed successfully to foretell the ap
proach of retarded digestion condi
tions at a number of municipal and 
trade waste installations where diges
ters are operating at higher loadings 
than those normally encountered in 
domestic sewage treatment practice. In 
fact, to digest most trade wastes suc
cessfully it has been found to be abso
lutely necessary to practice volatile 
acids control. This involves a simple 
determination which may easily be 
made daily to provide a “ warning”  
long before a change of pH, alkalinity, 
drop in rate of gas production, or 
“ foaming”  conditions would indicate 
that trouble is at hand. This control 
method is described more completely in 
an article by the writer entitled “ Con
trolled Digestion,”  which appeared in 
the May, 1 9 4 4  issue of T h i s  J o u r n a l .

In practice, if the volatile acids de

termination indicates a concentration 
of, say, 2,000 p.p.m. in a digester 
sample, or if succeeding determina
tions indicate a continued rise in the 
concentration of volatile acids, either of 
the following steps must be taken: (1) 
Reduce the loading of raw solids in the 
digester showing the increase by di
verting some of the raw solids to an
other digester in the system, or (2) 
Circulate lower volatile acid content 
material from a second stage digester 
to the overloaded primary digester. As 
a result of such circulation a more 
rapid gasification takes place and the 
volatile acids are reduced much more 
than can be accounted for by mere 
dilution.

Scum
A discussion of sludge digestion is 

not complete without consideration be
ing given to the question of scum.

The presence of an excessive scum 
blanket in a digester will greatly re
duce the effective digestion capacity 
and create conditions conducive to 
foaming or to delayed and violent di
gestion activity. Some scum may tend 
to form in any tank receiving raw 
solids but it should not build up to 
more than 24 in., and the material 
should be moist and should not retard 
the release of gas from the tank.

Suggested methods for the control of 
scum will be outlined briefly in a sum
mary of practical operation procedures 
at the end of this discussion.

F o a m in g

Foaming will generally result from 
an over-active tank due to “ lay-over”  
of solids which have not started diges
tion and whicli all start to digest at one 
time when the environmental con
ditions are improved. These condi
tions frequently obtain when a cold 
digester full of solids is heated for the 
first time.

Supernatant

The disposal of supernatant liquor 
has become of increasing importance



ti« as a problem since this m aterial, when
istt discharged from  the digester in large
ails volume or high in suspended solids
at and B .O .D ., is exceedingly dam aging
fot! to the main treatm ent processes. In  a
5:'; norm ally operating digester this prob-
■i)l! lem is easily overcome by selecting a
ky{ supernatant liquor lowest in suspended
to 5 solids for removal from  the digestion
or (i system, and w ithdraw ing it at a con-
fosle tinuous and slow rate. U ntil recently
liys there has not been any reliable means
to,! of accomplishing this except by the skill
i ® and care of the operator in selecting
mil the proper drawoff level. E ven  with
Is  proper selection of the best m aterial
ys the rate of drawoff is generally ex

cessive.
One of the main effects of super

natant liquor as discharged back into 
the treatment process is that it causes 

’ : the prim ary settling tank to become
®  septic. The supernatant liquor, being
:f- f  high in oxygen depletion characteris-

tics and carrying active anaerobic bac- 
¡ap® teria, w ill seed the solids in the set- 
cir tling tank, depleting the oxygen and
lent creating conditions conducive to sep-
lyts ticity. The upsetting effect of this
Lg if m aterial is greatly  minimized i f  it is
Uf discharged to the secondary treatment
ate units rather than the prim ary settling
trtlc tanks.
i  I t  w ill be interesting to watch re-
intrd cent developments in connection with
US supernatant liquor studies, which show
Kjju great promise of making use of di

gester overflow liquor to advantage 
in , connection with secondary treat
ment processes, by utilizing the nitro- 

\ih genous m aterial present. One appli-
0  cation of this nature has been described
1 if! by L . S . K rau s in the November, 1945
;ii;i issue of T h is  J ournal.

d  Su m m ary

The accom panying figures show a de- 
[i(tk sign of a digester system illustrating

an arrangem ent of piping, pumps and 
other devices which allow an operator 
to obtain the utmost in the w ay of di- 

'0 gester control. A  b rie f description of
affif
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the procedures possible with the p racti
cal design as shown w ill indicate the 
manner in which the im portant ele
ments of digester control, as referred 
to in this discussion, m ay be achieved.

W ith reference to F igu re  1 , which is 
a plan view taken from  the details of 
an actual installation now being con
structed in C alifornia, and to the 
diagram m atic sketch in F igu re  2, a 
circulating pump is provided for the 
purpose of recirculating digester liquor 
from a zone above the best digested 
sludge in the tank, with a discharge 
point in the center of the tank at the 
high liquid level. The discharge of this 
active seeding m aterial onto the scum 
layer tends to soften the scum and 
bring it into intimate contact with the 
active liquor. Liquor should be circu
lated at a rate which w ill overturn the 
upper two-thirds of the tank contents 
in from  24 to 48 hr.

Maintenance of optimum and uni
form  tem perature throughout the en
tire tank, especially in the scum zone, 
is possible by passing the circulated 
liquor through an external heater and 
heat exchanger, containing a fire box 
and fire tubes in which gas or oil is 
burned, giv ing up its heat to a water 
bath which in turn transfers the heat 
to the liquor or sludge circulated 
through tubes immersed in the same 
water bath.

R aw  sludge, when added to the sys
tem, is pumped into the circulated 
liquor where it is intim ately mixed 
with the active m aterial as circu
lated, and is heated to the tank tem
perature before being discharged into 
the digester at any of the points as 
shown. Thus great variations in tank 
tem peratures due to raw sludge addi
tions are avoided.

I f  unusual heating demands occur, 
any deficiency in available gas can be 
overcome by the automatic burning of 
oil to m aintain the heating require
ments, thus avoiding any drop in di
gestion tank temperature. Such lower

SLUDGE DIGESTION— I
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F IG U R E  1.—Piping arrangement for practical digester control.

temperatures would be reflected in re
duced rates of digestion with a result
ant drop in gas production. When the 
supply of gas is sufficient to satisfy 
all necessary heating, the auxiliary oil 
fuel is automatically cut off.

A small chemical mixing tank and 
force pump, with a discharge connec

tion into the circulated liquor line, 
makes possible the addition of am
monia nitrogen containing solutions 
that have been shown to be beneficial 
in the dispersing of heavy scum layers 
which do not yield to the liquor circu
lation alone.

The circulating pump or the transfer
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pum p makes possible the use of vola
tile acids control by providing a means 
of tran sfe rrin g  from  a tank  of low vol
atile acids content to one in  which the 
volatile acids are high or steadily in 
creasing. The transfer pum p also pro
vides a positive means of controlling 
the am ount of sludge to be transferred  
from  a first stage tank  to a second 
stage tank  to m aintain  p roper digestion 
balance.

F igure  3, as a section through one 
of the tanks of F igure 1, indicates a 
superna tan t selector system which 
allows the continuous w ithdraw al of 
superna tan t liquor a t a uniform  and

slow rate, by employing a slotted tube 
which extends throughout a consider
able depth of the tank contents where 
superna tan t liquor is most likely to be 
located, and a calibrated gauge control 
device. W ith  this arrangement the se
lection and withdrawal of superna tan t 
is autom atic w ith but little  a ttention  
from  the p lan t operator.

The general piping arrangem ent also 
provides the utmost in flexibility of 
operation so th a t the raw solids may 
be added to any tank in  the system. 
The arrangem ent also allows super
n a tan t liquor heating and recirculation 
to any tank.



IMPORTANT CONSIDERATIONS IN SLUDGE DIGES
TION. PART II.—MICROBIOLOGY AND THEORY 

OF ANAEROBIC DIGESTION *

B y  D r . A . M. B u s w e l l

CMef, Illinois State Water Survey, TJrbana, III.

In  the preceding paper, Mr. Schlenz 
has given a very  clear bird  ’s-eye view  of 
the sludge digestion process, its ob
jects and aims, and the necessary oper
ating facilities required to attain the 
desired results. It  is the purpose of 
this discussion to consider the chemical 
and biological reactions which take 
place in the sludge digestion process. 
W hen viewed from  this angle, the need 
for the precautions and devices de
scribed by Mr. Schlenz becomes im
m ediately apparent.

Fundamental Considerations
To begin with, let us review  briefly  

a few  fundam entals. F irst, why must 
sewage be treated? The answer obvi
ously is to prevent pollution of streams, 
with its resulting nuisance in the w ay 
of odors and the spread of disease.

The next question is, what m aterial 
in sewage produces these objectionable 
results ? The answer is, organic matter, 
both in the form  of bacteria, benign and 
pathogenic, and unorganized or dead 
organic matter. Such m aterial is ob
jectionable for four reasons : F irs t , the 
pathogenic bacteria spread disease ; 
second, the dead organic m atter serves 
as food fo r bacteria, allowing them to 
m ultiply under favorable conditions; 
third, the organic matter, in decompos
ing, produces odors; and fourth, the 
organic m atter has a very  high chlorine 
demand so that excessive amounts of 
this disinfectant are required to kill 
pathogenic bacteria.

* Presented at 20th Annual Ohio Confer
ence on Sewage Treatment, Akron, Ohio, 
June 20, 1946.

This rather complicated analysis of 
pollution factors can be greatly  sim pli
fied i f  we consider the problem from  a 
purely chemical standpoint. U sing 
chemical symbols m erely as shorthand, 
the problem can be stated in ve ry  brief 
space. F o r  this purpose it w ill be con
sidered that all organic m atter, liv in g 
and dead, is composed of carbon (C ), 
hydrogen (H ), and re la tive ly  small 
amounts of a few  other elements which 
w ill be represented b y  X .

The symbol fo r organic m atter, then, 
is w ritten as C H X . The reaction of 
this m aterial with su lfate can be w rit
ten in chemical shorthand as follow s: 
C H X  +  S 0 4 ->  C 0 2 +  H 2S  or R H S
( I ) .  In  other words, the organic m at
ter results in the reduction of sulfates 
to form  the foul-sm elling I B S , or the 
even more disagreeable R H S , where 
R  stands fo r any complex carbon-hy- 
drogen radical.

In  order to prevent this reaction 
carbon and hydrogen must be removed 
from  the polluted liquor. W hen this 
has been accomplished the sewage is 
purified. I t  w ill no longer produce 
nuisance, it w ill have a low or zero 
chlorine demand, and there w ill be no 
further food fo r bacterial growth. Sew
age purification is sim ply the removal 
of carbon-hydrogen compounds.

W hen reduced to these simple terms, 
all stabilization processes can be classi
fied under two simple types of reac
tions, nam ely, aerobic and anaerobic. 
The aerobic process can be represented 
as fo llo w s: C H X  +  0 , —» C 0 2 +  H 20  
+  X  ( I I ) .  Complete oxidation of the 
carbon and hydrogen to carbon dioxide

28
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and w ater would y ield  an effluent with 
zero chlorine demand and zero oxygen 
demand. This process, of course, w ill 
be recognized as the one which occurs 
in either activated sludge tanks or 
trickling filters.

The second, or anaerobic process, can 
be represented by this reaction : C H X  
+  H 20  -»  C 0 2 + 'C H 4 +  X  ( I I I ) .  This 
represents the ideal or complete re
moval of carbon, p artly  as the com
pletely oxidized carbon dioxide and 
p artly  as methane, which, while still 
unoxidized, is very  insoluble and there
fore escapes as gas, leaving the liquid 
purified. This process w ill be recog
nized as sum m arizing what happens in 
sludge digestion or in the anaerobic 
ferm entation of heavier liquid wastes.

Anaerobic Ferm entation

Anaerobic ferm entation has long 
been recognized as the cheapest method 
of removing organic matter, carbon and 
hydrogen, from  sewage or waste liquors 
where conditions are suitable fo r its 
application. The lim it for practical 
application of anaerobic fermentation 
appears to be in the range of 1  per 
cent organic m atter or more. This in
cludes the sludge resulting from p ri
m ary sedimentation. When the con
centration is very  much below 1  per 
cent the amount of liquid required to 
carry  the optimum solids loading be
comes so great that the economies of 
the process disappear. The other limit 
is that digestion ord inarily  w ill not 
carry  the purification beyond 75 per 
cent.

A  specific example of the economy 
of anaerobic ferm entation may be taken 
from  a study of d airy  wastes made in 
the Illinois State W ater Survey  labora
tory some years ago. This study indi
cated that the cost per pound of carbon 
and hydrogen removed was about 20 
times as great when the aerobic proc
ess was used as it was when the an
aerobic method was employed. W ith 
such a large advantage in cost, the 
anaerobic process properly deserves

the intensive study and consideration 
which it is now beginning to receive, 
and henceforth this discussion w ill be 
confined to it.

Reaction I I I ,  producing C 0 2 and 
C H 4, has been known for many, m any 
years. A s  a matter of fact, one of the 
early names fo r methane was “ marsh 
gas,”  since an inflammable gas had 
been recognized in bubbles rising from 
the mud at the bottom of marshes and 
shallow ponds. The w ill-o ’-the-wisp 
sometimes seen at night has been at
tributed to the ignition of these bubbles 
of methane as they rise over m arshy 
areas.

Methane as a product of a wide 
variety  of bacterial ferm entation proc
esses has also been recognized for 
m any years. A  partia l list of ferm enta
tions yield ing methane would include 
composting of straw, leaves and ma
n u re; retting of fla x ; the decomposi
tion of fertilizer in the soil ; the lique
faction of cellulose which causes losses 
in various textile industries such as 
paper m anufacture, etc. ; and the pro
duction of various fa tty  acids from 
starch, sugars, and cellulose. Methane 
is produced as one of the early products 
in spontaneous combustion.

B io lo gy of Anaerobic Ferm entation

Although attempts were made to iso
late the bacteria responsible fo r this 
reaction very  early in the history of 
bacteriology, or some 50 years ago, 
none was successful in producing actual 
pure cultures until within the last ten 
years. M any experimenters, including 
the w riter, had been successful in pro
ducing cultures of very  high activity, 
but microscopic examination alw ays 
revealed a somewhat mixed bacterial 
growth. About ten years ago it began 
to be apparent that some five or six 
different organisms in pure culture 
were capable of producing methane.

Most experim enters reported two 
somewhat different rod-shaped forms 
and two distinctly different spherical 
or coccus forms. The two coccus forms
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were distinctly different in size; one 
was usually seen in groups of 4 or 8, 
resembling Sarcina. These organisms 
are rather large, being 4 or 5 mu in 
diameter (a red blood corpuscle is 7 
mu in diameter). The other coccus 
form is very small, being something 
less than one micron in diameter, and 
is referred to as a micrococcus.

The rod forms are rather similar, 
being rather long and thin and slightly 
bent. The distinguishing characteristic 
is a tendency to form long filaments 
on the part of one of them.

These organisms, in addition to pro
ducing methane, also possess the fol
lowing common characteristics: They 
are non-motile, non-spore-bearing, and 
gram-negative. They are obligate an
aerobes and are capable of using am
monia as a source of nitrogen. They 
all. develop at a relatively slow rate, 
requiring several weeks after inocula
tion for the development of an active 
culture.

The earliest workers found that many 
of the organisms could produce CH4 
from ethyl alcohol or calcium acetate. 
About 1936 Barker, using a medium 
in which the only source of food was 
ethyl alcohol, was successful in isolating 
a pure culture of one of these four 
types of organisms. This was the 
Metha.no bacterium Omelianski. Re
cently in our laboratory we have suc
ceeded in obtaining what appears to be 
a pure culture of the large Methano 
sarcina form, which is capable of pro
ducing methane from calcium acetate.

The isolation of these two pure cul
tures which are able to produce me
thane has been a long step forward 
toward improving anaerobic fermenta
tion. Up until a few years ago it was 
believed that the process was what is 
known as “ symbiosis,”  and required 
the presence of several specific organ
isms for its success. Since pure cultures 
of single organisms are able to pro
duce methane, the way is now open 
for artificially developing active inoc
ulum material which will shorten that

long-drawn and nerve-racking period 
of waiting for digestion to start.

Field  O bservation s

Leaving the laboratory and theoreti
cal research for the time being, it is of 
interest to turn to some recent observa
tions on plants where anaerobic fer
mentation is in progress. The plant of 
the Standard Brands Company at Pe
kin, 111. designed by Metcalf and Eddy 
with the writer’s collaboration, was put 
into operation in 1941 and was inocu
lated with both solid and liquid sludge 
from the sewage treatment plant of 
the Peoria Sanitary District. Fermen
tation started promptly and proceeded 
satisfactorily without interruption. At 
the end of about a two-year period, 
however, the rate of fermentation be
gan to fall off and the volatile acids 
reached a rather high value of some
thing over 2,000 p.p.m. Inoculation 
with sludge from the Peoria plant 
brought the tanks back into normal 
activity. Again, at the end of another 
two-year period, the activity began to 
drop off and reinoculation was again 
tried with success similar to that which 
had been used formerly. This plant, 
incidentally, is treating the waste from 
a yeast manufacturing process at a 
loading of about 10 times that ordi
narily used in municipal sewage sludge 
digestion.

Another plant on which recent ob
servations have been made is that in
stalled at Jefferson Junction, Wis., for 
treating wastes from malt manufacture. 
Actually the feed to the digester con
sists of the sludge which unloads from 
a trickling filter. This plant started 
out satisfactorily but the digestion 
process was practically disrupted as 
the result of lime treatment. It was 
brought back to good operation by ap
plication of the controlled digestion 
routine.

R elation of B acterial F lo ra  to 
O peration

The relation of bacterial flora to 
successful operation is well illustrated
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FIG U R E 1.—Culture showing numerous micrococcus forms (gas production up).

by Figure 1. This sample was taken 
a little over a year after the plant had 
been in successful operation and when 
it was producing gas at a very high 
rate. It will be noticed that this slide 
shows a very nearly pure culture of 
Micrococci, one of the organisms ob
served previously by practically all 
workers in methane-producing fermen
tations.

Unfortunately, a comparative slide 
at the time of poor operation of this 
plant is not available to compare with 
the one shown. Figures 2 and 3, how
ever, made from contents of a fermen
tation tank at Crystal Lake, 111., re
flect operating conditions very strik
ingly.

Figure 2 shows relatively few organ
isms and no particular predominance

of any one methane-producing form. 
At the time this sample was taken the 
fermentation was very slow, producing 
only about 100 cu. ft. per hr.

Figure 3 shows a luxuriant growth 
of typical methane-producing organ
isms, particularly the Micrococci, some 
of the rods, and some of the large 
Sarcina. Careful control of tempera
ture, feed rate and circulation had in
creased the gas yield to about 1,000 
cu. ft. per hr.

Figure 4 shows a greatly enriched 
culture grown in laboratory flasks with 
calcium acetate as a source of food. 
This slide shows a large number of the 
large Sarcina forms and a considerable 
number of the small Microeocci. The 
long threads are asbestos fibers which 
are added to the culture to provide the
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F IG U R E  2.—Culture—Crystal Lake. Gas production down. Culture very atypical, not
indicative of a good fermentation.

mechanical support which has been 
found necessary for successful rapid 
growth.

Figure 5 shows a purified culture 
of this large Sarcina form which was 
isolated by a large number of succes
sive dilutions from the culture shown 
in Figure 4, followed by transfer to 
agar in small anaerobic culture tubes. 
The material shown in Figure 5 was 
fished from an isolated colony in agar.

These bacteriological observations 
open up the possibility of the control 
of the digestion process in a manner 
approaching that used in other fer
mentation industries. This is a goal 
which some 15 or 20 years ago had 
seemed utterly unattainable. It would

now appear quite feasible to prepare 
cultures in large quantities which 
would carry a sufficient number of the 
proper organisms so that a reasonable 
amount of inoculum would insure 
rapid digestion in a new tank or in 
an old tank which is operating un
favorably.

Control of Methane Fermentation
High yields, uniformity of products, 

and successful inoculation and culti
vation are dependent 011 four condi
tions :

Large Surface. First, the organisms 
seem to require a certain amount of 
surface for their propagation. When
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FIG U R E 3.—Culture—Crystal Lake, showing rod forms, some Sarcina packets and 
coccus forms. Generally more abundant microflora than Figure 2. Increase in gas pro
duction observed at time this slide made.

material of a fibrous or granular nature 
is fermented, this requirement is satis
fied by grinding or shredding the sub
strate, but when dissolved substrates 
are employed, some sort of inert sur
face must be supplied. Twenty-five 
grams of shredded washed asbestos per 
liter is satisfactory. Fischer, Lieske, 
and Winzer have found ferric hydrox
ide or ferrous sulfide useful for the 
same purpose. With this technique a 
large number of soluble substances 
have been used as substrates and over 
considerable periods of time. Success
ful inoculation can be made by trans
ferring single fibers of asbestos from 
an active culture to a flask or test tube 
containing sterile asbestos and culture 
media.

Volatile Acids. The second condition 
is that the volatile acids, which are 
intermediates in the decomposition of 
higher compounds, must not exceed a 
predetermined value, usually from
2,000 to 3,000 p.p.m. (calculated as 
acetic).

If  the volatile acid value is allowed 
to rise much above 2,000 p.p.m. (as 
acetic) gas formation drops off, the 
acids increase rapidly, and usually 
within 24 to 48 hours all fermentation 
has ceased.

This factor is, followed by making 
daily determinations of the volatile 
acids by the method of Duclaux, after 
acidification of the sample with phos
phoric or sulfuric acid. This pro
cedure gives a value which includes
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FIG U R E  4.—Culture from calcium acetate fermentation, showing large Sarcina packets.

both the free acids and their salts and 
is independent of the pH value. It 
is somewhat surprising to encounter 
such a situation, especially since we 
have come to think of pH as an almost 
all-important factor in fermentation 
control. Since it is the total of acid 
plus its salt which controls the fer
mentation, the addition of alkali is of 
little use. In fact, the production of 
acid is stimulated in some cases by the 
addition of lime.

There is only one way to limit the 
accumulation of volatile acids. That 
is to limit the rate at which the sub
strate is added to the fermentation 
vessel, so that the acids will be fer
mented to CH4 and C0 2 as rapidly as 
they are formed from the raw sub
strate. Many of the early failures are

due to the “ batch”  type of fermenta
tion in which too much substrate was 
present.

I f  a culture has developed too much 
acid the only remedy is dilution. This 
has been adapted to a series of stage 
digestion for certain industrial wastes.

Scum. A third condition which must 
be avoided is the formation of any 
considerable amount of scum. This is 
sometimes encountered when ferment
ing greasy material. The objection to 
scum is that it constitutes a zone of 
high substrate concentration in which 
a high concentration of acids is likely 
to develop. In laboratory fermenta
tions, this can be avoided by breaking 
up the scum mechanically. In plant 
scale fermentations, the power required 
for a scum breaker is too great. Moist-
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FIG U R E  S.—Purified culture of Methano sarcina.

ening the scum with liquid pumped 
from beneath it is a very  effective and 
inexpensive remedy.

Fibrous Material. A  fourth difficulty 
is encountered with fibrous m aterial 
such as paper, shredded cornstalks, etc. 
These substances form  a tough mat at 
the top of the ferm entation vessel. The 
objection to this mat is, as above, that 
it favors the accumulation of large 
amounts of acid. A  m at cannot be 
broken up m echanically nor by the 
circulation of liquor with any success. 
I t  is necessary to provide the ferm en
tation vessel with suitable connections 
so that it can be operated alternately 
in an upright and an inverted position. 
In  this manner, the mat is broken up 
by the ferm entative action itself after 
each inversion. A  ferm enter eontain-

ing a slow ly rotating drum has been 
developed fo r large scale operation.

Liming
Since so much has been w ritten con

cerning the advantage or disadvantage 
of lim ing digestion tanks, we wish to 
emphasize our viewpoint on this mat
ter. A s Mr. Schlenz pointed out, our 
experience has been that such a prac
tice is to be avoided.

One of the characteristics of the or
ganisms which produce methane is that 
they also produce acetic, propionic, and 
butyric acids under favorable condi
tions. Because these acids have high 
commercial value, many attempts have 
been made to favor or direct the fe r
mentation toward acid production. In  
our laboratory extensive experiments
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along this line have been carried out 
and at times it has been possible to 
build up acid concentrations of better 
than 7,000 p.p.m. In  order to do this 
alkali was added, either lime or sodi
um hydroxide. On the other hand, 
when it was desired to produce com
plete ferm entation to methane and car
bon dioxide it was found necessary to

avoid the presence of a large concen
tration of alkali, such as lime or soda.

The laboratory research from  a large 
number of different laboratories and 
institutions confirms M r. Schlenz’s 
statement that the addition of alkali 
tends to favor the form ation of volatile 
acids, while the avoidance of alkali 
favors the production of methane.

IM P O R T A N T  C O N S ID E R A T IO N S  IN  S L U D G E  D IG E S T IO N —  
A D IS C U S S IO N  *

B y  M. W . T a t l o c k

Partner, Ralph L. Woolpert Company, Consulting Engineers, Dayton, Ohio

A n y  discussion of sludge digestion 
is based on the assumption that sewage 
has been treated, and the pollution of 
streams has been prevented by  the re
moval of the objectionable m aterials 
from  the sewage. Dr. Busw ell has 
pointed out that the chemist classifies 
these m aterials as organic matter, com
posed of carbon (C ) and hydrogen
(H ), which in the presence of sulfate 
produces foul-sm elling H 2S, and he 
says that we have purified sewage when
ever we have removed the carbon-hy- 
drogen compounds from  the polluted 
liquor. I f  this is done aerobically the 
chief end products are C 0 2 and H ,0 , 
but if  the anaerobic process is used the 
end products are C 0 2 and C H 4. The 
latter type of ferm entation has long 
been recognized as the cheapest method 
of rem oving carbon and hydrogen, 
since it is read ily  applicable to all 
ranges of organic m atter over 1  per 
cent concentration. The upper lim it of 
its successful application is a maximum 
of only 75 per cent purification.

Sludge digestion has been an integral 
part of sewage treatm ent processes for 
m any years, but there are to date no 
uniform  practices of design and oper
ation. The digesters are too often de

* Presented at 20th Annual Ohio Confer
ence on Sewage Treatment, Akron, Ohio, 
June 20, 1946.

signed and operated sim ply as holding 
tanks or as “ catch-alls”  to use in some 
manner to aid the other processes of 
treatm ent and sludge drying. I f  the 
destruction of organics is poor the op
erational difficulties are too often diag
nosed as “ lack of cap a c ity ”  and the 
suggested correction is “ build m ore.”  
The best answer m ight often be “ cor
rect the operational procedures.”

The past w ar has brought to atten
tion digestion conditions previously 
thought to be impossible. M unicipal 
installations have handled their w ar
time loads because lack of construction 
m aterials made impossible the addition 
of more digester capacity. M ilita ry  in
stallations, if  m easured b y  so-called 
standard practices, often had to take 
more than the designed load from  their 
first day of operation. Somehow they 
were successfully operated because the 
job had to be done. The resu lt has 
been that we have learned that even 
sludge digesters w ill do more than was 
ever expected of them i f  they are 
treated right, i.e., i f  they are intelli
gently operated.

The w riter has recently returned 
from  m ilita ry  service in Europe where 
the Germ ans really  practiced sludge 
digestion because the operation of mo
tor vehicles was only possible by the 
use of fuel (methane gas) produced in



Vol. 19, No. 1 CONSIDEBATIONS IN  SLUDGE DIGESTION— II 37

the sewage sludge digesters. Necessity 
produced good design and operation. 
Since returning to private practice the 
w riter has had supervision of the oper
ation of a p lant treating a h igh ly con
centrated waste from  the m anufacture 
of yeast. The total daily  flow of
135,000 gal. is treated b y  passage 
through both the anaerobic and aero
bic processes to reduce the waste or- 
•ganie m atter into the unobjectionable 
end products of H 20 , C 0 2 and C H 4. 
The two stage anaerobic digesters, with 
a detention period of approxim ately 
two days in  each stage, reduce the 
in itial 5-day B .O .D . from  approxi
m ately 5,000 to 1 ,10 0  p .p .m .; and the 
aerobic filter, operated at a high rate 
with recirculation and accompanied 
b y  settling, chlorination, and dilution 
with condenser water, gives a final 
effluent of less than 25 p.p.m. I t  is 
significant to note that the original d i
gestion culture, from  which D r. Bus- 
well has isolated methane producing 
organisms, came from  this plant.

The w rite r ’s experience emphasizes 
the following factors as being of sig
nificance in the maintenance of proper 
environmental conditions fo r the organ
isms which do the work in  a d igester:

(1 ) Too much attention cannot be 
given to the addition of fresh food and 
to the w ithdraw al of the spent or di
gested residue. I f  two-stage digestion 
is employed, then special attention 
must be given to the tran sfer of ma
terials from  one tank to the other in 
order to m aintain optimum working 
conditions.

(2 ) I t  has long been recognized that 
the rate of digestion is a function of 
the tem perature of the sludge, but it 
is necessary to do more than determine 
the optimum operating tem perature. 
The design must provide not only the 
means of heating the digesting mass 
to this tem perature but must insure 
that this tem perature is uniform  
throughout the entire mass. The proper 
tem perature should be maintained 
w ithin a range of one degree.

(3 ) Reaction or pH  control by  the 
addition of lime has been a common 
practice resorted to a fter a change in 
pH , a drop in the rate of gas produc
tion, or “ foam ing”  conditions have in
dicated that troubles were at hand. A  
physician does not cure an acid stomach 
by prescribing soda, he gives hydro
chloric acid in order to keep the stom
ach from  secreting too much acid. The 
same organisms which produce methane 
also produce acids under favorable 
conditions, and when acid production 
from  a ferm entation process has been 
attempted, an alkali, either lime or sodi
um hydroxide, is usually added. There 
is much proof that the addition of lime 
is to be avoided if  maximum methane 
production is desirable.

I t  is a well established fact that the 
digestion of organic m atter goes 
through a stage of acetic acid form a
tion, which in turn is acted upon by 
methane producing organisms to form 
methane and carbon dioxide. A  de
termination of volatile acids calculated 
to acetic acid w ill foretell the approach 
of retarded digestion, or serve as a 
“ w arn in g”  long before the usual d i
gestion difficulties indicate that trouble 
is at hand. The test is simple and is 
quickly made. Digestion progresses 
best at volatile acid values below 2,000 
p .p .m .; control of the rate of feeding 
w ill prevent too rapid increase of the 
acid content, and i f  it goes too high it 
may be reduced quickly by dilution 
of the tank contents. The use of this 
test is recommended fo r good digestion 
control.

(4 ) Scum and supernatant liquor 
have alw ays been subjects for much 
discussion in connection with sludge 
digestion. The form er need not be a 
worrisome problem i f  the scum layer 
is kept soft and in intim ate contact 
with the active seeded m aterials in 
the tank, but the successful handling 
of supernatant liquor has more compli
cations. Too often the volume, the 
suspended solids, and the 5-day B.O.D.
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are so high that discharge back into 
the plant badly damages the treatm ent 
processes. The best procedure involves 
a continuous, slow w ithdraw al of the 
liquor with the lowest suspended 
solids. German practice is to pass di
gester supernatant through a roughing 
filter before its discharge into the 
treatm ent processes. L . S . K rau s, at 
Peoria, has advantageously used the 
nitrogenous m aterial present in this 
m aterial in secondary treatm ent proc
esses and the w riter knows of some ad
ditional developments in this direction 
which m ay be reported soon.

Mr. Schlenz concluded his paper 
with a sum m ary which described “ de
sign and operation to obtain desired 
digestion control.”  The yeast waste 
treatm ent plant which was previously 
referred  to as being operated by the 
writer, employs these items of design 
and they do make “ controlled opera

tio n ”  a reality  instead of a theory. 
H ourly  records of feed of raw  waste, 
of tem perature, and of gas production 
give a graphic p icture of the ve ry  close 
relationship between the three, and 
especially demonstrate the need for 
very  close tem perature control i f  opti
mum gas production is to be expected. 
Continuous circulation of the upper 
two-thirds of the digester contents 
through the heat exchanger gives the 
desired uniform  tem perature, which 
by actual test shows only one-half de
gree variation  between the bottom 
sludge cone and the top layers of the 
tank. The volatile acid test, done daily, 
gives a positive and immediate picture 
of the conditions under which diges
tion is progressing, and i f  adjustm ent 
is necessary the prim ary  digester con
tents are diluted by lower volatile acid 
content m aterial pum ped from  the 
secondary unit.



THE DIGESTION OF SEWAGE SLUDGE CONTAINING 
VARIOUS CONCENTRATIONS OF SOLIDS

B y  C. B . K e e f e r  

Bureau of Sewers, Baltimore, Md.

In  the operation of sludge digestion 
tanks attempts are often made to con
centrate the inflowing raw  solids. This 
practice conserves sludge gas where 
tanks are heated and makes available 
more space fo r the digestion of sewage 
solids. I t  is doubtful, however, if  the 
average solid content in digestion tanks 
exceeds 10  per cent. In  view of these 
facts it was considered desirable to in
vestigate the extent to which p artia lly  
dewatered sludge digested. I f  the 
moisture content of raw  sludge were 
reduced from  95 to 70 per cent, the 
dewatered m aterial would occupy one- 
sixth its original volume. Should this 
dewatered m aterial digest rap id ly, a 
considerable saving in digester volume 
would result.

E xp e rim e n ta l P rocedure

R aw  sludge was obtained from  the 
m echanically cleaned prim ary sedimen
tation tanks at the B ack R iv er sewage 
works, and digested m aterial was 
drawn from  a small-scale laboratory di
gester. A s indicated in Table I, the 
raw  sludge contained 85.54 per cent 
volatile m atter and had a pH  of 5.4, 
and the digested m aterial contained
57.08 per cent volatile m atter and had 
a pH  of 7.5.

The two m aterials were m ixed in the 
ratio of two parts by weight of raw  
volatile solids to one part by weight of 
digested volatile m aterial. The m ix
ture was divided into five equal por
tions, each weighing 20.42 lb. To each 
of four of the portions, 225 ml. of a 
10  per cent ferric  chloride solution was 
added to coagulate the solids. Three of 
the portions were then dewatered on a 
Buchner funnel.

These sludges, Nos. 1 ,  2, and 3 
(Table I I )  contained the following 
m oistures: 67.53, 74.99, and 85.08 per 
cent, respectively. The above-men
tioned volume of ferric  chloride was also 
added to sludge No. 4, one of the con
trols, which was not dewatered. Sludge 
No. 5, to which ferric chloride was not 
added and which was not dewatered, 
also served as a control. Lim e was 
added to each of the m ixtures to raise 
the pH  to 6.7. Each  m ixture was then 
placed in a 5-gal. carboy and incubated 
at 3 7 ° C. The volumes and the an aly
ses of the gas produced were deter
mined at regular intervals. The gas 
was passed through calcium chloride 
so that any moisture entrained therein 
could be caught and subsequently 
weighed. A t the end of the experiment 
the volatile and the solid contents of 
the sludges were determined.

D isc u s s io n  of R e su lts

Sludge No. 1 ,  the moisture content 
of which was 67.53 per cent at the 
beginning of the experiment, digested 
less than any of the other materials. 
D uring the 73-day digestion period the 
volatile solids on the dry  basis were 
reduced from  72 .10  to 65.82 per cent. 
The loss in weight of volatile solids 
amounted to 64.9 grams, or 29.9 per

TABLE I.—Analyses of Raw and Digested 
Sludges Used in Experiment

M ate ria l
Q uan

ti ty
Used
(lb.)

D ry
Solids

(% )

V olatile
M atte r ,

D ry
B asis
(% )

pH

Raw sludge...........
Digested sludge...

12.42
8.00

4.93
5.73

85.54
57.08

5.4
7.5

39
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cent of the orig inal raw  volatile solids. 
The gas produced amounted to 223.9 
ml. per gram  of fresh  volatile solids 
and weighed 6 1 . 1  grams.

S ludge No. 2, which had a moisture 
content of 74.99 per cent, digested quite 
well. The volatile solids were reduced 
from  7 1.5 7  to 58 .16  per cent, with a 
loss in weight o f 13 2 .2  gram s. This 
sludge produced 616.6 ml. of gas per 
gram  of fresh  volatile solids, which 
amount was greater than that from  any 
of the other m aterials except sludge 
No. 5.

Sludge No. 3, the m oisture content 
of which was 85.08 per cent, lost 16 5 .3  
gram s of volatile solids w ith a reduc
tion of 72.7 per cent of the raw  volatile 
solids. This reduction w as accom-' 
panied by an unusually  low gas pro
duction of 10 .12  ml. per gram  of fresh 
volatile solids. On the other hand, there 
was a gain of 156  gram s in the moisture 
content, indicating a considerable 
liquefaction of solids.

Sludge No. 4 contained 94.73 per 
cent m oisture at the beginning of the 
experiment. The loss in volatile solids 
amounted to 162 .5  gram s. This loss 
was accom panied b y  a production of 
564.8 ml. of gas per gram  of fresh 
volatile so lids; this gas weighed 140.9 
grams. There was also an increase of 
35 grams in  the m oisture content, which 
indicated some liquefaction of solids.

S ludge No. 5, the only one to which 
fe rric  chloride w as not added" con
tained 94.82 per cent m oisture. This 
sludge produced 756.9 ml. of gas per 
gram  of fresh  volatile solids. The gas 
weighed 183 .6  g ra m s; the correspond
ing loss in  volatile m atter was 176 .3  
grams.

The experim ents indicate the possi
b ility  of digesting raw  sludge that has 
been dewatered and properly  seeded. 
This method of treatm ent as compared 
with the more usual one of digesting 
sludge prior to dew atering presents 
certain disadvantages. A  larger vacu
um filter installation would be required, 
as more m aterial would be handled
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FIG U R E 1.—Total gas production from sludge containing various quantities of water.

and the cake output per unit area of 
filter would be less. Moreover, more 
coagulant would be needed. On the 
other hand, there would be a great re
duction in digestion space. Reducing 
the moisture content of sludge from 
95 to 75 per cent, fo r example, de
creases it to one-fifth its original 
volume.

A  m aterial reduction in the amount 
of gas to heat the sludge would also 
result. Getting the thickened sludge 
into and out of digestion tanks would 
present new problems. A t the present 
time most sludge pumps handle ma
terials containing 90 per cent or more 
of moisture. There are pumps, how
ever, such as those used to pump con
crete, that can handle much more 
concentrated m aterials. New ways of re
m oving the thickened sludge from  di

gestion tanks would have to be devised. 
D igesting sludge a fter it had been fil
tered would in all probability solve 
both the scum problem in digesters and 
the problem of disposal of supernatant 
liquor.

It is a long step from experimenting 
with sm all quantities of sludge in 
bottles and investigating the problem 
in a full-size plant. The results are of 
sufficient interest, however, to w arrant 
a continued study of the problem on a 
larger scale.

C onc lu s io n s

The following conclusions m ay be 
drawn from the results obtained:

1 .  Gas production was less from 
sludges to which ferric  chloride was 
added.

2. Reducing the moisture content of
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sludge to 67.5 per cent m aterially re
tarded digestion.

3. There was a gradual increase in 
the d igestib ility of the sludge as its 
moisture was increased from  67.5 to 
85 .1 per cent.

4. The sludge containing 85.1 per 
cent moisture produced practica lly  no 
gas. There was, however, considerable 
liquefaction of the solids. There was a 
loss of volatile solids of 16 5 .3  grams 
and a corresponding increase in mois
ture content of 156  grams.

5. The sludge containing 74.99 per 
cent moisture produced 8.4 per cent 
more gas per gram of fresh  volatile 
solids than the sludge containing 94.73 
per cent moisture. The loss of volatile 
solids in the latter sludge was greater,

however, as about 10  per cent o f the 
m aterial liquefied.

6. The most complete digestion oc
curred in sludge No. 5.

These experim ents indicate that sew
age sludge digests over a considerable 
range of moistures. A lthough ferric  
chloride inhibited digestion slightly, 
the effect w as not great. There was 
considerable digestion when the mois
ture content was 75.0 per cent. Re- 
ducing the moisture to 67.5 per cent 
m aterially  retarded digestion.

The B ack  R iver sewage works is 
under the general supervision of N a
than L . Sm ith, C hief E ngineer of the 
D epartm ent of Public W orks, and 
George E . F in ck , Sew erage Engineer.



PHOSPHATES IN SEWAGE AND SLUDGE TREAT
MENT.* I. QUANTITIES OF PHOSPHATES

B y  W il le m  R u d o lf s  

Chief, Department of Sanitation

L ittle  specific knowledge is available 
regarding the role phosphorus plays 
in sewage purification. There are a 
number of references pertaining to 
phosphates as a fertilizer ingredient in 
sewage and sludge but studies dealing 
with the effects of phosphates on oxi
dation of sewage, sludge digestion, set
tling, coagulation, sludge expansion 
and sludge dryin g are wanting. I t  is 
well-known, however, that phosphates 
p lay  an im portant role in the growth 
and m ultiplication of plankton and are 
presum ably of importance in self-puri
fication processes in streams.

Phosphorus occurs in micro-organ
isms prim arily  in  the form  of phospho
lipids and nucleoproteins. Most of the 
organic phosphorus compounds are very  
susceptible to decomposition by bac
teria and are conceivably of importance 
in the stabilization of sewage sludge or 
other organic wastes. A ccording to 
Sverdrup, Johnson and Flem ing ( 1 )  
utilization of phosphate and n itrate by 
plankton proceeds at a parallel rate. 
There appears to be a definite relation 
between organic nitrogen and organic 
phosphorus.

T h e  P h o sp h o ru s  C yc le

The phosphorus cycle is relatively  
simple as compared with the cycles of 
nitrogen, su lfu r and carbon. The 
plants utilize phosphate-P, which they 
convert into organic phosphorus com
pounds. A nim als depend upon plants 
fo r their phosphorus requirements. 
B acteria  regenerate the phosphate from

* Journal Series Paper of the New Jersey' 
Agricultural Experiment Station, Rutgers 
University, Department of Sanitation, New 
Brunswick, N . J.

the remains of animals and plants and 
the phosphates again become available 
to plants, closing the cycle.

Phosphorus m ay be stored in bac
terial cells, in parts of plants or certain 
organs of the anim al and human body. 
The old expression “ without phos
phorus man in incapable of th in kin g”  
undoubtedly refers to the relatively  
high phosphorus content of the brain.

The amount of phosphorus ingested 
under ordinary conditions through food 
by an adult varies from  1.2  to 2.0 grams 
per day (2 ). The amount of phos
phorus excreted per day depends, in 
part, upon the amount ingested but is 
still more closely dependent upon the 
absorption of phosphates in the hu
man body. The proportion of phos
phorus discharged in relation to the 
intake is h ighly variable and depends 
on diet and health of the individual.

In  human beings from  50 to 65 per 
cent of the phosphorus discharged is 
found in urine and from 35 to 50 per
cent in feces. The phosphorus found in 
urine is in the oxidized form of ortho- 
phosphoric acid. It is present as di
sodium and monosodium phosphate and 
as free phosphoric acid. The relative 
proportions of these substances depend 
upon the character of the diet. Urine 
from  a heavy meat diet is acid and 
contains more free phosphoric acid and 
the monosodium salt, whereas in urine 
from  a vegetable diet the proportion 
of disodium phosphate is larger.

Ph o sph a te s  in  Sew age

The phosphates present in domestic 
sewage are prim arily  derived from  
urine and feces, with smaller quanti
ties contributed by vegetable and meat

43
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residues from the kitchen and by clean
ing compounds.

Analyses of twelve domestic raw 
sewages, settling tank effluents and 
trickling filter effluents showed the fol
lowing ranges and averages, expressed 
as p.p.m. P 20 5:

R ange A ve.

Raw sewage....................... 4.0-9.2 5.2
Settled sewage..................  2.0-5.0 3.5
Filter effluent................... 0.2-1 .8 0.5

Calculation of the grams of phos
phoric acid (P20 5) per person on the 
basis of 100 gal. per capita daily of 
sewage production shows a variation of 
from 1.5 to 3.4 grams.

Since the number of available analy
ses is rather small, it is difficult to 
present the average phosphoric acid 
content of American sewage. The 
quantities present will vary primarily 
with the amounts of trade waste pres
ent, particularly organic animal 
wastes such as slaughterhouse wastes, 
containing fat-like substances—lipoids 
—which play an important role in ani
mal nutrition. Among the prominent 
lipoids are the phospholipids. Other 
organic wastes sucli as milk wastes 
contain milk salts high in phosphates. 
The majority of analyses for domestic 
sewage show a variation between 2.0 
and 3.8 grams per capita. Yeatch (3), 
discussing the use of sewage effluents 
in agriculture, gives the quantities of 
phosphoric acid in untreated municipal 
sewage as ranging from 5 to 8 p.p.m., 
with an approximate average of 6 
p.p.m. If a sewage discharge of 100 
gal. per capita daily is assumed the 
quantities of P 20 5 would range from
1.9 to 3.0 grams per capita with an 
approximate average of 2.2 grams. 
Folwell (4) gives, as an average daily 
production of P2Or„ 0.015 lb. per capita 
or about 6.8 grams per capita per day. 
The figures given by Yeatch and our 
own analyses are in fairly good accord 
for American sewages.

An early record of sewage composi
tion by Letheby (5), showing the re

sults of analyses of sewage discharged 
at all hours and at all seasons from 10 
outfalls of London city sewers, gives 
the total phosphoric acid content as 4.3 
grams per capita, with 2.1 grams dis
solved and 2.2 grams per capita as 
suspended P 20 5. Figures available for 
other English sewages show a range 
of 1.9 to 4.8 grams per capita.

Stroganoff (6), reporting the com
position of sewage in Moscow, shows 
yearly variations of 1.4 to 2.0 grams 
of phosphates (P2Or,) per capita per 
day, with an average over a 5-year 
period of 1.8 grams. He points out 
that variations were' caused by differ
ences in food supplies due to war, 
revolution, and famine; but that the 
quantities of P 20 5 discharged are 
rather constant. He suggested that in 
peace time the average P 20 5 would be 
close to 1.5 grams per capita.

Kreutz (7), discussing primarily the 
utilization of sewage sludge and basing 
his statement on limited information, 
asserts that the phosphoric acid con
tent of sewage in Germany averages 20 
grams per cubic meter or 2.0 grams 
per capita per day. Geissler (8) states 
that the sewage of Hannover contained 
3 grams of P 20 3, 1 1  grams of N and 
7 grams of K 20 per capita; whereas 
Keppner (9) calculates a content of
1.9 grams P 20 5 per capita per day, 
on the basis of an annual sewage flow 
of 28,250 m.g. produced by 246,000 per
sons in München.

The quantities of phosphates dis
charged vary materially during the day 
and change with the strength of the 
sewage. A good example is given by 
Hahn and Langbein (10) for the sew
age in Berlin:

T im e
T o ta l
Solids

(p.p.m .)

Susp.
Solids

(p.p.m .)
N

(p .p .m .)
P iO i

(p.p.m .)
P 2Ob

(gm ./cap .)

10 A.M. 1,677 382 148.6 34.0 5.3
3 P.M . 1,445 258 73.6 19.2 2.9

[ 3 A.M. 910 39 42.0 7.9 1.2
Ave.

V
1,550 340 109.0 20.6 3.2
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The P20 5 in grams per capita was 
calculated from the average flow, which 
amounted to 157 liters per capita per 
day. The average per capita value is 
materially higher than the average for 
sewage in Germany given by Kreutz 
(7). As might be expected, the ranges 
for P 20 5 of American, English and 
German sewages are rather close, with 
averages between 2.0 and 3.0 grams 
per capita. Of interest is that the 
reported discharges per person vary 
between 1.4 and 2.0 grams, which is 
considerably lower than the quantities 
found in sewage.

P h o sp h o ru s  in  Sew age  E ffluents

The literature pertaining to the re
moval of phosphoric acid by sewage 
treatment is limited. Rideal (1 1 ) 
found 3 p.p.m. phosphate as P 20 5 in 
the effluent of trickling filters and sur
mised that considerable amounts had 
been precipitated by the iron in the 
filters. The above reported quantity 
of P2Or> in the effluent would amount to 
from 0.3 to 0.5 gram per capita.

On the basis of a dozen different 
domestic sewage samples, the average 
amounts of P20 5 left after settling was 
about 1.3 grams per capita and after 
passage through filters about 0.2 gram 
per capita, corresponding to removals 
of about 33 and 90 per cent respec
tively. The readily available informa
tion may be summarized as follows, 
expressed in percentage removal by 
the various processes:

A m eri
can

E n g 
lish

G er
m an

R us
sian

Settling................ 50-60 50-60 70 55
Filtration............ 75-80 75 70 80
Activated sludge. 80-90 85-90 — —

The percentages of removal given for 
Germany are for results obtained in 
the Ruhr district, where the sewage 
usually contained considerable quanti
ties of iron, causing the phosphates to

be precipitated, which resulted in 
higher removals by settling.

The removal of P2Or, obtained by ir
rigation is highest of all treatment 
processes and amounts to about 95 per 
cent.

A considerable amount of informa
tion is available regarding the P ,0 5 
content of sewage sludges produced 
in this country (13) and abroad. The 
ranges for the principal sludges pro
duced in various countries were found 
to be as follows, expressed as per cent 
P 20 5 on a dry solids basis:

T ype U nited E n g  G er H ol
Sludge S ta tes land m any land

Raw primary 1.2-3.6 0.6- 2.8 0.3-2 .6 1 .0- 2.1
Humus.......... 1.2-4.2 1.6-3.2 1.2-3.8 1.4-3.8
Activated__ 1 .9-6.6 2.1-4.2 2.1-3.9 —
Digested....... 0.6-3.8 0.8-3 .6 1.1-3.1 0.6- 2.8

Of interest is that the percentage 
P 20 5 in the sludges reported in the 
United States show a wider and higher 
range than those reported from other 
countries. The average analyses from 
a number of plants in this country 
were found to be as follows:

T y p e  Sludge
No.

P lan ts
A ve. PzO, 

(%)
Primary sludge..................... . . . 11 1.61
Settled and digested............ . . .  69 1.73
Humus.................................... . .  . 9 3.49
Activated............................... . . . 1 1 4.27
Mixed raw and activated, 

digested.............................. . . . 6 1.98

For a number of good and sufficient 
reasons quantities of nitrogen in sew
ages, effluents and sludges have been 
emphasized in sewage treatment. In 
view of the fact that the P 20 5 content 
of sewages appears to be from 20 to 
50 per cent of the nitrogen content 
and varies in sludges from 40 to 50 
per cent of the nitrogen content, it 
would seen that phosphorus may play 
a definite role in coagulation and de
watering, and may presumably affect 
sludge digestion. The lack of specific 
information is rather surprising.



46 SEW A G E W ORKS JO U R N A L Ja n u a ry , 1947

R e la t io n  Betw een  P h o sp h a te s  and  
S tre n g th  of Sew age

It has been stated previously that 
the phosphate content of weak sewage 
was less than that of strong sewage. 
To determine the relation between 
strength of sewage and its phosphate 
content, samples of sewage containing 
industrial waste were collected hourly 
at a plant from 6 a .m  to 5  p .m . A s in
dices of strength the determinations 
of suspended solids and ammonia were 
selected. The samples were analyzed 
for NH3, P 0 4 and suspended solids in 
the raw sewage-, and the electrical 
resistance was recorded. The experi
ments were repeated on several days.

Since the strength of domestic sew
age is indicated by the ammonia con
tent and since most of the ammonia 
present is derived from urine, it may 
be expected that there would be a 
fairly direct relationship between the 
ammonia and phosphates found in sew
age. This is illustrated in Figure 1A  
where the NH3-N and P 2Os contents 
of raw sewage samples are compared. 
The general relationship between am
monia and phosphate content is clear, 
but there appear to be other factors 
which may cause variations.

The other index of strength of sew
age used was total suspended solids. 
The relation between phosphate con
tent and suspended solids in sewage 
(Figure IB) appears to be closer than 
that between phosphate and ammonia 
content. It is quite clear, however, 
that the phosphate content varies with 
the strength of the sewage.

Early morning sewage with rela
tively low ammonia and suspended 
solids contents contained from 1 1  to 
12 p.p.m. Po05, whereas with several 
times higher ammonia and suspended 
-solids contents, the quantities of P 20 5 
did not increase in proportion. The 
ratio between P 20 5 and ammonia con
tent varied to a greater extent than 
the ratio between P 20 5 and suspended 
solids. The relatively greater increases 
in ammonia than in P20 5 in this 
particular sewage are due to the pres
ence of certain amounts of trade waste 
containing phosphates.

The relation between electrical re
sistance of the raw sewage and the 
P20 5 content is striking (Figure 2). 
With the increase in phosphate content 
a corresponding decrease in resistance 
is shown. The buffer action of the 
phosphate in sewage is well illustrated.
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Summary

The quantities of phosphorus d is
charged b y  hum ans is fa ir ly  constant. 
The amount of P 20 5 present in  domestic 
sewage appears to v a ry  from  1.5 to 3.4 
gram s per capita per day. F ro m  50 to 
60 per cent of the phosphates present 
in  raw  sewage is removed b y  settling, 
about 75 to 80 per cent b y  settling and

tr ick lin g  filters, and  about 80 to 90 
per cent by  the activated sludge proc
ess. F ig u re s  available fo r  other coun
tries do not m ateria lly differ from  
those in  th is country. There is a fa ir ly  
direct relation am ong the ammonia, the 
suspended solids and the P 20 5 con
tents of raw  sewage. The relation be
tween electrical resistance and P 20 5 
content of raw  sludge is shown.
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OPERATING AND EXPERIMENTAL OBSERVATIONS 
ON DIGESTION OF GARBAGE WITH  

SEWAGE SOLIDS *
\

B y  D a v id  P. B a c k m e y e r

Superintendent of Sewage Treatment, Marion, Ind.

The data and discussion m aterial in 
this paper are divided into two sections 
or parts. The first consists of a brief 
description of the garbage grinding 
and disposal facilities at the M arion 
sewage treatm ent plant, together with 
some operation figures which are in
tended to illustrate what dual disposal 
has done both to and fo r the treatm ent 
p lant during the past five years. The 
second p art is a b rie f review  of a 
series of experiments that were con
ducted w ith sm all digestion units of 25 
gallons each. This latter work is not 
yet completed, and more information 
w ill be available from  it later.

Dual Disposal Experience
A bout five years ago the first motor

ized collection equipment was p u r
chased and put into use by  the C ity  
G arbage Departm ent. A s the then re
cently completed sewage treatm ent 
p lant was equipped for grinding and 
disposing of garbage, city  officials at 
that time were anxious that this equip
ment be given a fa ir  tria l, in  an effort 
to find a san itary  method for final 
disposal of the garbage. In  the month 
of M ay, 19 4 1 , 18  tons of green garbage 
were brought to the p lant fo r grinding 
as a first test of the facilities provided 
in the original plant.

Handling of Garbage

The garbage disposal installation 
was more thoroughly tested during the 
next few  months. In  Septem ber of the

* P resen ted  a t  18th A nnual M eeting, Cen
tr a l  S ta tes  Sewage W orks Assn., L afay e tte ,
Ind ., Ju n e  13-14, 1946.

same year, 16 2  tons of green garbage 
were ground and added to the raw 
sewage at the wet well. The method 
of handling the garbage at the plant 
was extrem ely simple. The garbage 
was dumped from  the trucks onto the 
grade floor and then shoveled into the 
grinder hopper. Tin cans, trash, 
crockery, pieces of metal, etc., were 
sorted out as the garbage was shoveled.

The ground garbage w as discharged 
from  the Je ffre y  garbage grinder to the 
raw  sewage wet w ell beyond the sewage 
screens. The raw  sewage pum ps then 
discharged the garbage solids w ith the 
sewage solids to the grit channel for 
the removal of sewage grit and garbage 
m ineral m atter. Preaeration  tanks at 
the head end of the prim ary  tanks a f
forded a means of releasing the grease 
fo r rem oval b y  skim m ing at the efflu
ent ends. The m ain bulk of the garbage 
solids was removed as sludge with the 
sewage solids, and pumped to the di
gesters fo r  digestion.

Three definite problems soon arose 
from  this method of handling the gar
bage solids. F irs t , an excessive amount 
of time was required fo r draw ing 
sludge from  the p rim ary  tank sludge 
hoppers. W hen seven or eight tons of 
garbage were handled in one day, one 
operator would spend most of the day 
getting the sewage-garbage sludge m ix
ture into the digesters. Secondly, the 
load on the secondary treatm ent, which 
is b y  activated sludge, was found to be 
considerable as a result of the release 
of colloids and solubles from  the finely 
ground garbage. In  the th ird  place, 
a large amount of floating m aterial
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FIG U R E 1.— Garbage receiving and mixing well at Marion, Ind., sewage treatment plant.

would get past the grease skimmers and 
make an unsightly mess when it would 
collect on the wiers of the final settling 
tanks. The answer to these problems 
seemed to lie in the development of 
a system in which the garbage could 
be gotten into the digesters without 
first m ixing it with the sewage.

In  M ay of 1943, the flooded con
dition of the Mississinewa K iver per
mitted by-pass of the flow to the treat
ment plant fo r a few  days, and during 
this period a portion of the raw  sew
age wet well was partitioned off for 
use as a separate garbage well. The 
necessary piping was installed fo r re
moval of the garbage, and fo r cleaning 
out the residue from the bottom of the 
(well. The general plan of the well as 
it is being used today is shown in 
F ig u re  1 .

Several changes in the method of 
m ixing the ground garbage have been 
made in the past two years. The agita
tion in the well must be sufficient to 
prevent the garbage solids from  “ cak
in g ”  at the surface of the accumula
tion, this trouble being more pro
nounced during the com  canning 
season. I f  the ground garbage is left 
in the w ell fo r a period of 10  to 24 
hours, lime must be added to control 
the pH . Two bags of hydrated lime 
(100  lb.) are usually sufficient to hold 
the pH  above 6.0 when the 3,600-gal. 
batch is not pumped to the digesters 
fo r a period of 18  to 24 hours.

Gas Production and Utilization

I f  the process of disposal of garbage 
by digestion with sewage solids is to 
be an economical one, some practical
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use must be made of the gas produced.
A  study of the data on hand at 

M arion would indicate that an average 
y ield  of 260 lb. of volatile solids from  
a ton of green garbage should produce 
2,600 cu. ft. of gas having a carbon 
dioxide content of less than 35 per 
cent by volume.

D uring the year 1945 the M arion di
gesters produced 23.6 m illion cubic 
feet of gas, and utilized 2 1 .5  million 
cubic feet at the gas engines and heat
ing boiler. In  addition to the sewage 
gas used, 640,000 cubic feet of gas was 
purchased from  the u tility  company to 
fill in at certain periods when gas pro
duction was not sufficient fo r the total 
p lant load.

Several interesting studies have 
been made in an effort to determine 
what percentage of the total gas gen
erated comes from  the sewage solids 
and what p art from  the garbage solids. 
Two methods are available fo r ap
proach to this problem in .actual plant 
operation. I f  the sewage load is stable, 
that is, not too fa r  from  average with 
respect to B.O .D . strength as a result

of rain  w ater dilution or industrial 
wastes, the garbage could be taken 
aw ay fo r a few  days and the resultant 
drop in gas production noted. B y  
w orking in reverse order, i f  the garbage 
load were stable and the sewage load 
was reduced by prolonged rains, some 
indication would be had as to the 
amount of gas generated from  the gar
bage alone.

The w inter months afford an  oppor
tu n ity  to study gas production volumes 
when the amount of garbage handled is 
very  limited. F ig u re  2 demonstrates 
the fluctuation in gas production 
throughout the calendar year. The 
curves represent the average of four 
years  operation by single months. It 
w ill be noted that during the first quar
ter of the year, when the garbage ton
nage is below two tons per day, the 
amount of gas produced is less than
49,000 cu. ft . per day. In  the months 
of Ju ly ,  A ugust, and Septem ber, the 
gas y ield  increases about 30 per cent 
while the amount of garbage ground 
increases 400 per cent. I t  is the 
w rite r ’s belief that more gas would be

AVG . B Y  M O N T H S  O F  F O U R  Y E A R S  G A R B A G E  L O A D I N O  A N D  G A S  P R O D U C T IO N  1942 4 3  4 4  . 4 5

F IG U R E  2.— Four-year record of gas production.



Vol. 19, No. 1 D IG E S T IO N  O F GARBAGE W IT H  SEW AGE SO LID S 51

hjls £CO
!
y \

f/
«01 sj \

m l

?/ \ \

<nl *
i 5/ / 

' /

\\
I ! o

Ü
/

/ \
c
Ê 5 j i \

£ i \
\

/ \

6i
\

\

s♦V/
\

£t/»
f

\
\

\
\ A /

\
\

\
\

Kf/ \
\

\ / < ?/ \

£ \\
\

I

w■/ \
\\

\
///

\
\
\
\

/
/

/

\
\

\

/
/
t

\
—

y /
/

/

V
V

M O N T H S  OF YE AR 1944

FIG U R E  3.—Relation between garbage load and gas production.

collected in the summer months if  more 
digestion capacity were provided.

F igu re  3, which is reprinted from 
the fourth  annual report of operations, 
shows the relationship of the various 
factors affecting the production of gas 
during the year 1944. H ere the ra in 
fa ll  curve and the canning plant load 
curve are included, as both of these 
factors have a definite bearing on the 
sewage organic load.

F igu re  4 is intended to show the sag 
in gas yield  when rain  w ater washes 
out the gas-producing sewage solids, 
and the garbage solids must produce 
most of the gas. The B.O .D. curve

indicates the drop in organic matter 
in the sewage, with the resultant drop 
in gas volume from  49,000 to 26,000 
cu. ft. per day. H ad this “ washout”  
occurred in Ju ly , the actual drop would 
have been about the same, but the range 
would have been from 75,000 to 52,000 
cu. ft. per day. The greatest volume 
of gas produced in any one single day 
was recorded in September, 1945, when 
97,108 cu. ft . were metered.

In  August, 1946 it was possible to 
study an 1 1 -day period during which 
time no garbage was taken at the plant. 
The average daily gas production in 
this period was 23 per cent below the
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FIG U R E  4.—Effect of sewage “washout” on gas production.

average for the 15 days preceding the 
period. The drop was from 68,000 to
52,000 eu. ft. per day.

Digestion Capacity
The matter of digestion capacity, 

where garbage is to be handled in a 
sewage treatment plant, is a question 
of common concern at this time. The 
term “ cubic feet of digester capacity 
per capita”  may be unreliable and mis
leading for several reasons. Assuming 
that digestion is carried on at opti
mum temperature and loading condi
tions, the variables of organic loading 
from industrial wastes and the seasonal 
changes in the garbage itself would

necessarily limit such figures to a spe
cific city or town.

The expression “ pounds of volatile 
solids per cubic foot of primary diges
tion capacity applied per day”  would 
seem to be a much more reliable way to 
state capacity ratings. Some of the 
peculiar characteristics of ground gar
bage may even make this method of 
comparing capacities questionable.

In referring to the digester loading, 
at the Rahway Valley treatment plant, 
with sewage sludge only, Fontenelli 
and Rudolfs * reach the conclusion : 
“ the optimum loading capacity for

*  T h i s  J o u r n a l , 17, 4, 692 (July, 1945).
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F IG U R E  5.—Volatile content of bottom sludge in digesters.

each 1,000 cu. ft. of primary digestion 
capacity would be 100 lb. of dry 
volatile matter per day, producing 50 
per cent clear supernatant liquor.”  
At no time during the past two years 
has the volatile solids loading at the 
Marion plant reached the 0.10 lb. per 
cu. ft. per day loading stated above, 
yet the apparent overloading of the 
digestion system has produced a super
natant liquor in the secondary diges
tion tank that will contain 2.5 per 
cent total solids for several successive 
weeks at a time. This situation can 
be accounted for in part by the fact 
that some of the ground garbage par
ticles are transferred from the primary 
digester to the secondary digester each 
day, and as a result the secondary 
digester is continuously active in pro
ducing gas.

It would seem logical that not only the 
loading of volatile matter, but also the 
number of cubic feet of gas produced 
per day per cubic foot of capacity at 
hand would materially affect the abil
ity of the digester to produce satis
factory supernatant liquor. Figure 5

illustrates the rather unusual condi
tion which developed in the primary 
digester during the latter part of 1945.

It will be noted that undigested 
garbage solids had accumulated in the 
bottom of the digester, and that very 
little immediate digestion of these 
solids was taking place, as is evidenced 
by the volatile percentage curve which 
climbed to a peak of 67.1 per cent in 
March, 1946. The temperature of the 
sludge at the bottom was surprisingly 
low at 56° F., while the active sludge 
above it was 90° F.

The temperature problem was easily 
solved by circulating the cold, thick 
sludge from the bottom to a higher 
elevation, where it could mix with the 
warmer and more active solids. This 
circulation resulted in an immediate 
increase in the amount of gas being 
produced. The primary digester is 
now circulated for two hours daily as 
a routine operation, and the tempera
ture of the sludge at the bottom is 
above 75° F.

The Marion treatment plant has a 
designed digestion capacity of 6.25 cu.
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ft. per capita for the actual 1940 resi
dent population, but on the basis of 
the 1945 equivalent population, as 
measured by B.O.D. tests, the present 
capacity is 4.2 cu. ft. per capita. Dur
ing the year 1945 only 20 per cent of 
the sludge and garbage volume put 
into the system was removed as super
natant liquor.

Throughout the entire month of 
February, 1946 there was no super
natant in either of the digestion tanks 
that could be withdrawn. The data in 
Table 1 show that although an average 
of 72 per cent of the volatile solids 
were removed as gas, the total solids 
content of the finished sludge became 
increasingly lower, and the volatile con
tent progressively increased.

It has been our experience that 
when the daily gas production is above
0.36 cu. ft. per cubic foot of total di
gestion capacity, there will be no 
supernatant liquor in the system that 
contains less than 5,000 p.p.m. total 
solids. At the same time, it does not 
follow that lower gas yields will al
ways produce supernatant liquor suit

able for return to the primary settling 
tanks.

Some indication of the time required 
to concentrate the sludge from the sec
ondary digester is given by the results 
of tests made on the supernatant liquor. 
By withdrawing the liquor containing
3.0 per cent total solids and allowing 
it to stand without agitation in 40-gal. 
drums, it was found that the solids 
would concentrate to 4.47 per cent in 
10 days, to 4.98 per cent in 13 days, 
and to 5.04 per cent in 24 days. These 
results would indicate that the sludge 
in the secondary tank now having a 
uniform solids content from top to 
bottom of about 3 per cent would give 
up about one-third of its volume as 
supernatant when the concentration of 
solids reached 5.0 per cent in 13 to 
15 days.

The present volume loadings will 
average about 26,000 gal. of sludge 
and garbage per day the year through. 
To get an additional 15 days digestion 
time, the present total digestion ca
pacity of 167,000 cu. ft. should be in
creased 31 per cent to give a total

TABLE 1.—Data on Garbage-Sludge Digestion at Marion, Ind.

M onth

V olatile Solids 
L oading

B o tto m  Sludge 
in  N o. 1 
D igester V olatile 

Solids 
R em oved 

as G as 
(lb.)

V olatile
Solids

R aw
Sludge
T o ta l
Solids
(% )

G round
G arbage

T o ta l
Solids

(% )

D igested
Sludge

Pounds
L b . per 
C u . F t. 

p er D ay 1
Solids
(%)

V ola
tile
(%)

R educ tion
(% ) T o ta l

Solids
(%)

Vol.
Solids
(%)

1945 
A p r i l ........... 154,500 0.062 4.55 45.0 109,000 70.5 5.29 6.00 4.19 38.9
M ay......... 143,200 0.055 4.36 44.6 116,300 81.4 4.99 5.13 4.55 39.7
June......... 202,000 0.081 4.00 44.3 136,500 67.5 5.93 4.23 4.22 39.8
July.......... 210,200 0.081 3.94 45.2 150,800 71.7 5.40 4.24 4.07 39.2
August. . . 224,200 0.086 3.37 48.8 145,500 65.0 4.55 4.11 ’ 3.74 43.0
September 223,900 0.089 2.98 52.8 160,500 71.7 4.39 5.23 3.18 46.6
October... 172,800 0.067 2.84 54.6 118,100 68.4 4.09 4.52 3.10 52.1
November 171,300 0.068 3.34 57.5 125,300 73.2 4.66 5.00 3.47 52.9
December 140,200 0.054 3.40 58.7 112,000 80.0 3.86 4.55 3.41 53.2

1946 
January. . 144,400 0.076 4.90 65.6 110,900 79.0 4.71 5.84 3.17 53.9
February . 178,600 0.076 5.05 67.1 110,900 62.0 4.72 6.88 3.71 54.0
March2. . . 189,900 0.073 5.16 60.8 132,700 69.8 5.37 7.85 3.55 52.0
April........ 169,200 0.067 3.44 56.8 130,000 76.7 4.16 9.12 3.54 43.9

1 Based on primary digester capacity.
2 Recirculation of bottom sludge started on March 20.
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capacity of 219,000 cu. ft. This latter 
figure would give the plant 8.21 cu. ft. 
per capita on the basis of the 1940 
population, and 5.22 cu. ft. per capita 
on the basis of the 1945 equivalent 
population. These populations were 
26,700 and 42,000 respectively.

Separation of Grit and Debris

One of the troublesome features in
volved in adding ground garbage di
rectly to the digesters in preference 
to mixing it with the raw sewage has 
been the removal of grit and mineral 
matter from the garbage. The separate 
well system shown in Figure 1  has 
been used for the past three years at 
Marion, and no stoppages in pipe lines 
have been encountered during this 
period.

The removal of egg shells, bone 
chips, crushed peach pits, seeds, bottle 
caps, and various other non-digestible 
materials by flushing them out the 
bottom of a properly constructed well 
would appear to work out in a satis
factory manner. This statement is 
substantiated by the record of grit re
moval, which shows that during the 
eight months of June, July, August, 
and September of 1944 and 1945, the 
average volume of grit removed per 
month was 65 per cent above the aver
age removal per month for the full 
two years. In this same 8-month period 
the amount of garbage handled per 
month was 50 per cent above the aver
age tonnage per month for the full 
two years. Some traces of egg shells, 
coffee grounds, chicken feathers and 
other fibrous materials are found in 
the digested sludge, but not in quanti
ties sufficient to cause caking at the 
top of the digester or plugging of the 
sludge draw-off lines.

Summary of Operation Experience
If the garbage disposal installation 

at Marion has any single quality 
worthy of special mention, that quality 
would be simplicity. No special skill 
or training is required of the men in

charge of any part of the installation. 
The mechanical equipment is confined 
to two units, the Jeffrey garbage 
grinder and the Chicago single-piston 
plunger pump. Both units have per
formed the functions for which they 
were installed in an excellent manner.

The following conclusions are based 
on the five years of experience in di
gesting sewage sludge-garbage mix
tures at the Marion plant:

1. In a properly constructed garbage 
well, sufficient grit and foreign non- 
digestible matter may be removed from 
ground garbage so that the remainder 
of the garbage solids can be digested 
with sewage solids without difficulty 
in a properly controlled digestion 
system.

2. The gas produced from the diges
tion of garbage solids with sewage 
solids is of a quality that will permit 
its use in gas engines and gas-fired 
heating boilers.

3. The loadings (garbage solids plus 
sewage solids) of 0.1 lb. of volatile 
solids per cubic foot of primary diges
tion capacity per day are too great to 
allow withdrawal of clear supernatant 
liquor from the digestion system, with 
two-stage digestion at temperatures at 
90° F.

Digestion Experiments
A previous report of pilot plant ex

periments on digestion of garbage 
solids was made in the June, 1946 
issue of Sewage Gas, published by the 
Indiana State Board of Health. Some 
of the previously published data will 
be included in the summary that 
follows.

Test Procedure
The equipment used in the experi

mental work consists of three digestion 
units as shown in Figure 6. Each unit 
was made up of a 25-gal. used paint 
drum, a sheet metal gas collection dome 
of about 16 in. diameter and a side 
wall skirt of 19 in., and a heating unit
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FIG U R E  6.—Pilot digesters used for garbage digestion experiments.

at the bottom for maintaining tempera
ture control.

The general procedure was to digest 
raw sewage sludge or ground garbage 
solids in two of the three drums, and 
reserve the third unit as a control for 
the digestion medium. Throughout the 
course of the tests many variations of 
this procedure were used.

The top of each collection dome was 
fitted with a %  in. outlet so that the 
gas collected could be released and 
analyzed conveniently. The volume of 
gas collected was measured by the 
“ inches rise”  of the collection domes; 
the weight of the domes provided a

working pressure of 1.75 in. water col
umn on the gas collected.

The results of eight of the tests made 
are summarized in Table 2. Three 
graphs are shown which demonstrate 
the gas production rates as measured 
by the rise of the gas collection dome 
each day. In Figure 7 it will be noted 
that the test was continued for a pe
riod of 34 days, but that about 40 per 
cent of the total gas production took 
place in the first five days. A super
natant liquor of good quality was ob
tained at the end of the 34-day period 
as is shown by the B.O.D. content of 
157 p.p.m.
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TABLE 2.—Results of Garbage Digestion Experiments at Marion, Ind.

Test Number l 2 3 4 5 6 7 8

Date started. . . . 3 / 1 0 /4 5 3 / 1 0 / 4 5 8 / 3 0 /4 4 8 /3 0 /4 4 1 /1 6 /4 6 4 / 2 3 / 4 6 4 / 2 3 / 4 6 4 / 2 3 / 4 6
Material digested. . . . Garbage Garbage Garbage Sludge Garbage Garbage Garbage Garbage
Dry solids (lb .)............ 1.02 1.02 2 .74 2 .6 6 5 .1 7 0 .5 5 0 .5 5 0 .5 5
Volatile solids (lb .).'... 0 .9 2 0 .9 2 2 .4 5 1.25 4 .7 4 0 .4 8 0 .4 8 0 .4 8
Seed material......... Digester Digester Water Water Digester From 90-day 90-day

Temperature (°F .).........
supern. supern. supern. supern. supern. Test 5 supern. supern.

79 79 90 89 116 84 80 80
Total gas (cu. f t .) .......... 11 .4 8 13 .05 18 .93 9.02 38 .6 8 .8 7 .5 3 7 .2 7
Gas per lb. vol. (cu. ft.) 
Per cent of vol. removed

12 .43 14.1 7 .7 3 7 .2 8 .15 18 .3 15.7 15.1

as gas1 .......................... 8 0 .7 99.1 5 0 .3 4 6 .7 52 .8 1 0 0 + 1 0 0 + 98 .6
Gas pressure (in. water) 
Per cent of total gas

1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75

yield in 5 days........... 7 3 .0 76 .3 5 0 .0 7 8 .6 — 38.1 2 5 .2 2 4 .5

1 100 cu. ft. gas considered to represent 6.5 lb. volatile solids.

Figure 8 shows the results of two 
tests made over a period of 16 days. 
In the test represented by the broken 
line curve, 76.3 per cent of the total 
gas generated was produced in the 
first five days of the period. The solid 
line curve demonstrates the relation of 
the C02 content of the gas to the pH 
as the digestion rate changes over the 
16-day period.

In Figure 9 the broken line curve 
represents the digestion of 0.92 lb. of 
volatile garbage solids in a digestion 
medium of 135 lb. of digester super
natant having a total solids content 
of 3.51 per cent. In this test 80 per 
cent of the garbage volatile solids 
were accounted for as gas, with the 
yield being 12.43 cu. ft. of gas per 
lb. of the garbage volatile solids. The

F IG U R E  7.—Garbage digestion experiment of 34 days duration.
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D A Y S  D I G E S T I O N

FIG U R E  8.— Comparison of results of two experiments in garbage digestion.

O A Y S O IG E S T IO N

FIG U R E  9.— Comparison of results from garbage and sludge digestion experiments.
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solid line curve in the graph shows 
the gas production trend when raw 
primary sewage sludge is digested. In 
this test 78.6 per cent of the gas was 
produced in the first five days, and 
the yield was 7.2 cu. ft. per lh. of the 
sewage sludge volatile solids.

The loadings in all of the tests were 
of the "batch”  type. Cumulative load
ing tests are to be made in the future 
on both the garbage and the raw sew
age sludge.

The average of seven tests made with 
garbage showed that 13 .1 cu. ft. of gas 
were produced from a pound of gar
bage volatile solids. Without exception, 
the CO, content of the gas was higher 
at the beginning of the run when the 
gas production rate was greater. In 
digesting samples of spent brewers 
grain and of cheese whey it was found 
that the C02 content of the gas would 
rise to 63 per cent at the start of the 
test, and then drop sharply to a low 
of 20 per cent after a period of nine 
or ten days. This would tend to indi

cate that different types of garbage 
(due to seasonal variation of diet) 
might produce a large volume of gas 
having little fuel value in some cases.

The results of two tests made on 
raw sewage sludge gave an average of 
8.26 cu. ft. of gas per lb. of volatile 
solids digested. In actual plant opera
tion during the winter months when 
garbage loadings are low, the yield 
from garbage and sewage sludge to
gether was 8.12 cu. ft. per lb. of vola
tile solids. As the actual amount of 
garbage handled during this part of 
the year is less than two tons per day, 
it could be assumed that this value 
would largely represent gas generated 
from sewage sludge only.

The tests made to date would tend 
to indicate that a given weight of 
volatile material in garbage would pro
duce a greater volume of gas than a 
similar weight of volatile solids found 
in sewage sludge. Further investiga
tion is necessary, however, before defi
nite conclusions can be drawn.



Industrial Wastes

INDUSTRIAL ALCOHOL PRODUCTION FROM SULFITE  
WASTE LIQUOR BY THE ONTARIO 

PAPER CO., LTD.*

B y  H. 6 . J o s e p h  

Superintendent, Alcohol Plant, Ontario Paper Co., Ltd., Thorold, Ont., Can.

D uring 19 4 1  and 1942 it became evi
dent that the productive capacity of 
the alcohol industry was considerably 
short of the greatly  increased demand 
incurred chiefly b y  the pyram iding of 
wartim e needs upon a peace time 
structure. This situation brought about 
far-reaching changes in the usual 
methods of production and distribu
tion of ethyl alcohol.

U nder norm al conditions, Customs 
and E xcise  duties and tariffs prohibit 
the crossing of alcohol into the United 
States unless such alcohol is to be 
utilized in the m anufacture or blend
ing of beverages where the selling price 
is sufficiently high to absorb such 
charges. A n  agreement was reached 
by which industrial alcohol could be 
imported free of any charge into the 
United States fo r use in essential w ar 
m aterials, such as synthetic rubber and 
explosives, etc. However, even a fter 
the expansion of productive capacity 
in Canadian and Am erican distilleries 
and the availab ility  of Canadian alco
hol in the U nited States, the demand 
for alcohol fa r  exceeded the supply.

To assist in satisfy in g  this demand, 
The Ontario P ap er Com pany, Lim ited, 
at the request of the Canadian D epart
ment of M unitions and Sup ply , and at 
its own expense, commenced the con
struction of an alcohol p lant to m anu

* P resen ted  a t  19th A nnual M eeting, F e d 
e ration  of Sewage W orks Assns., Toronto,
Can., October 7-9, 1946.

facture alcohol from  waste sulfite 
liquor.

Of great value in carry in g  out this 
project to a successful conclusion was 
the fac t that the services of D r. M. M. 
Rosten, a consulting chemical engineer, 
were available. D r. Rosten, before the 
war, owned and operated the Kutno 
Chemical W orks in Poland which pro
duced absolute alcohol and its deriva
tives. The Kutno p lant began produc
tion of power alcohol in 19 27  and was 
the first of its kind in E astern  Europe. 
Dr. Rosten contributed larg e ly  to the 
design, installation, and in itia l opera
tion of the p lant at Thorold. A  little 
over eight months elapsed from  the 
time that construction was commenced 
until the first carload of alcohol was 
shipped. D urin g this period there was 
a continuous struggle w ith priority  
difficulties and shortage of appropriate 

- m aterials, but the p lant finally  came 
into production in M ay, 1943.

V a rio u s  M ethods of P rod u cin g  
A lcohol

The methods and economics involved 
in the production of ethyl alcohol are 
in general determ ined by two basic 
fa c to rs : the raw  m aterials available for 
processing and the use to which the 
alcohol is to be put. In  certain cases 
the use to be made of the alcohol w ill 
determ ine the kind of m aterial selected. 
Social and political forces exert an in
fluence on alcohol m anufacture, par-
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FIG U R E  1.—Flow sheet for conventional production of alcohol from molasses.

tieularly when beverage spirits are con
cerned. Alcohol for beverage purposes, 
however, which is usually made from 
grain, is outside of the field in which 
we are concerned.

In Canada before the war nearly all 
of the industrial alcohol produced was 
derived from blackstrap molasses im
ported from the West Indies and Cuba. 
The molasses, containing 50 to 55 per 
cent sugar, is mixed with three to four 
times its volume of water; yeast is 
added and a fermentation takes place 
converting the sugars present into 
alcohol and carbon dioxide. After a 
period of 24 to 30 hours the fermenta
tion is completed and the molasses- 
water mixture, now containing 7 or 8 
per cent alcohol, is passed through a 
series of distillation columns, which re
cover the alcohol at a high strength 
and degree of purity. Figure 1 shows 
the flow sheet for a conventional mo
lasses distillery and affords an inter
esting comparison with that of our 
waste sulphite liquor alcohol plant, 
which is set forth in Figure 2.

The production of alcohol by fer
mentation involves the breaking down

of simple sugars by yeast to form 
alcohol and carbon dioxide. When the 
sugars are readily available, as in the 
case of molasses and waste sulfite 
liquor, alcohol production is simplified 
since the fermentation can be inaugur
ated with a minimum of operations on 
the material to be fermented, i.e., mix
ing, cooling or neutralizing. To process 
starchy materials, such as corn, wheat, 
and barley, it is necessary to grind the 
grain, cook it in order to gelatinize the 
starch, then convert the starch into 
sugars by means of mashing (diastatic 
conversion) or hydrolysis (acid conver
sion). Only after such steps are the 
starches converted into fermentable 
sugars which are readily acted upon by 
yeast. This mashing of materials in
volves considerable expenditure of 
steam, power, and water, and it is ob
vious that alcohol made in this manner 
is expensive and must be utilized in a 
manner that will realize a return com
mensurate with the expense incurred.

The Sulfite Alcohol P lant
As far back as 1878, nearly seventy 

years ago, A. Mitscherliseh, who was
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F IG U R E  2.—Flow sheet for alcohol plant of the; Ontario Paper Co., Ltd., at Thorold, 
Ont. Stripping column between blow pits and screen not indicated.

one of the pioneers of the sulfite cook
ing process, recognized the possibility 
of producing alcohol from the waste 
liquors deriving from cooking of wood, 
carried out experiments and obtained 
a patent on his results (1) . Nearly

thirty years were to elapse before the 
first plant was built in Sweden.

Various considerations contributed 
to this long delay. The sulfite cooking 
process, being of an acid nature, was 
extremely hard on equipment, which



Vol. 19, No. 1 IN D U ST R IA L  ALCOHOL PRO DUCTION 63

tended to delay the rap id  development 
of the process, while the low concentra
tion of sugars in the liquors was a 
handicap in certain countries where 
sp irit production was taxed on a basis 
o f the size of the ferm enting division 
of the plant. In  the early  stages alcohol 
yields were low, slightly  better than 
6 gallons of alcohol per 1,000 gallons 
of waste liquor ; the process has gradu
a lly  improved, and at the Thorold 
plant, as the result of a technique 
which w ill be described later in this 
paper, yields are over 9 gallons of 
alcohol per 1,000 gallons of liquor.

Source of Liquor
The sulfite cooking process fo r the 

making of pulp has as its object the 
preparation of a fa ir ly  pure form  of 
cellulose. To do this, softwood trees 
such as pine, spruce and hemlock are 
cut into logs and then into chips. The 
chips are fed into large digesters and 
covered with a solution of calcium bi
sulfite and su lfu r dioxide in water. 
The digester is closed and live steam 
introduced fo r several hours. The ef
fect of the cooking is to bring into 
solution the binding or cementing in
gredients of the wood known as lignins 
and hemi-celluloses, leaving the cellu
lose or fibres practica lly  unaffected.

The contents of the digester are re
leased into the blowpit, the waste 
liquor being drained off through per
forated plates in the bottom of the pit, 
and collected in a storage tank. This 
waste liquor, which is the prim ary ma
terial fo r the alcohol plant, contains 
about 12  per cent solids, 2 per cent 
sugars and dissolved su lfu r dioxide in 
a free condition and combined with 
lignin. The sugars present consist of 
hexoses and pentoses, only the form er 
being ferm entable, and comprising 
about 70 per cent of the total sugars.

The amount of waste liquor avail
able each 24 hours is about 250,000 
gallons. However, the B est Y east 
Lim ited, who m anufacture bakers’ or 
compressed yeast, utilize about 10  per

cent so that the alcohol p lant receives 
about 225,000 gallons daily. The 
amount of ferm entable sugars present 
is about 34,000 lb. per 24 hours.

Handling and Processing of Sulfite
Liquor
A fte r  the liquor has been collected 

from  the blowpits it is first put through 
a stripping column. The liquor is in
troduced at the top of the column and 
passes downward over perforated stain
less steel plates in counterflow to steam 
introduced at the bottom of the column. 
This treatment of the liquor removes 
about 25 per cent of the su lfu r dioxide 
present, lessening its corrosive charac
teristics and m aking it more suitable 
fo r production of good quality alcohol. 
The gases elim inated are returned for 
further use in the sulfite mill.

The liquor from  the base of the strip 
ping column is now pumped over to 
the alcohol p lant where it is screened 
and collected in a 10 0 ,000-gal. storage 
tank. H ere it remains at a tem pera
ture of nearly  200° F .  until required 
fo r use.

The next step in the process is to 
pass the sulfite liquor through a water- 
cooled heat exchanger to reduce its 
tem perature to 90° F .,  which is the 
tem perature of ferm entation. The 
liquor is then neutralized with m ilk of 
lime to a pH  of 5.5 to 6.0 and pumped 
to the ferm enters where yeast is added 
and the conversion of the sugars into 
alcohol commences.

Fermentation and Yeast Recovery
The type of ferm entation employed 

at the Thorold plant is of particu lar 
interest since it utilizes the “ re-use of 
yea st”  process developed by Les Usines 
de Melle (2 ) , under whose patents the 
Ontario P ap er Company, Lim ited, is 
licensed. This process has been w idely 
used abroad but was initiated in North 
Am erica when the Thorold p lant adopt
ed it. I t  has been one of the most 
significant factors in the successful op
eration of this plant.
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The fermentation of sugars to alcohol 
and carbon dioxide is brought about 
by yeast activity, and in order to do 
this within practical time limits it is 
necessary to have a definite relation
ship between the amount of yeast pres
ent and the amount of sugar present. 
Moreover, the dilution of the sugar 
solution will tend to lengthen the pe
riod of fermentation. It follows that 
a high yeast to sugar ratio is important 
for a speedy and efficient fermentation.

In the usual methods of producing 
alcohol 5 per cent or more of the sugars 
present may be used up in the growth 
of the yeast necessary to bring about 
the fermentation. In grain and mo
lasses distilleries several stages of yeast 
reproduction may be involved, each 
utilizing sugar which could have been 
converted into alcohol.

The Melle “ re-use of yeast”  process 
utilizes the principle that by means of 
centrifugal separators the yeast can 
be recovered from the fermented 
liquors and used again for the succeed
ing fermentations, with nearly 100 per 
cent recovery and its fermenting pow
ers unimpaired. The provision of fresh 
yeast is necessary only on rare occa
sions, such as the starting up of a new 
plant, or resuming operations after a 
prolonged shut-down (3).

The fermentation takes place in the 
following manner. Approximately
42,000 gallons of neutralized waste 
liquor are pumped into a pair of fer- 
menters which are interconnected in 
such a way that the liquor can be 
circulated continually from one to the 
other. A charge of yeast and some 
nutrient salts are then added and the 
circulation is started. After a period 
of 12 to 14 hours the fermentation is 
complete, the tanks are allowed to 
settle for an hour or two, after which 
the contents are passed through a bat
tery of yeast separators. Here the 
yeast is removed from the fermented 
liquor (beer) and collected in a tank 
for further use. The yeast separator 
receives fermented liquor with yeast,

concentrating and discharging the 
yeast in about a 15 per cent solution 
from one outlet; from the other outlet 
the beer is discharged to a pair of large 
tanks, or beer wells, supplying feed 
to the stills.

Methyl Alcohol

Along with the ethyl alcohol formed 
by fermentation of the sugars in the 
liquor there is another form of alcohol 
present, namely, methyl alcohol. This 
methyl alcohol amounts to about 3 per 
cent of the total alcohol produced. It 
is formed in the pulping process as a 
result of the cooking of the wood. It 
comes over as a very small percentage 
of the sulfite liquor, passes through the 
fermentation cycle unchanged, and is 
separated in the final stage of distilla
tion, since its boiling point is several 
degrees lower than that of ethyl 
alcohol.

The methyl alcohol as drawn off is 
not 100 per cent pure but contains a 
percentage of other low-boiling impuri
ties, such as aldehydes and ketones, 
formed during the fermentation and 
earlier stages of distillation. This ma
terial has found extensive use in in
dustry as a solvent.

Distillation

There are essentially three stages in 
the distillation of the alcohol present 
in the sulfite liquor after fermentation. 
These are:

(1) Removal of the dilute alcohol 
from the fermented liquor.

(2) Concentration of such dilute 
alcohol.

(3) Fractionation of impurities out 
of the concentrated alcohol, together 
with recovery of the rectified alcohol.

In the first stage the beer is fed 
separately into the tops of two columns, 
passes downward from plate to plate, 
and gives up its alcohol to the vapor 
formed by the introduction of steam to 
the base of these columns. The vapor 
contains about 10 per cent alcohol by
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volume and is partly condensed, then 
introduced into the bottom of the third 
column, known as the rectifying 
column.

In this column the alcoholic strength 
increases as the vapor ascends to the 
top and is enriched by the downward 
flow of liquid from the condenser. At 
the top of this column the alcohol at
tains a strength of 96 per cent by 
volume, and is led into the final column. 
The product entering the final column 
contains 96 per cent of alcohol and 4 
per cent water, this representing a 
mixture which cannot be further in
creased in alcoholic strength without 
the employment of a special system of 
dehydration. However, the alcoholic 
portion of this mixture contains 3 per 
cent of methyl alcohol and aldehydes. 
As these are low-boiling constituents 
they concentrate at the top of the 
column and are drawn off continuously. 
The pure alcohol, stripped of all its 
methyl alcohol and most of its other 
impurities, is withdrawn from the base, 
passed through a cooler, and collected 
in the finished alcohol receiver.

Fusel Oil
During fermentation yeast activity 

produces types of higher alcohols in 
small quantities. These compounds, to
gether with certain wood oils which 
steam distill, are removed from the 
rectifying column. While they only 
amount to a very small percentage 
(0.2 per cent) of the total distillate, 
their removal is very important, since 
their presence in quantities exceeding 
60 to 70 p.p.m. substantially lowers the 
quality of the final ethyl alcohol.

Denaturing and Shipping
The daily production of alcohol is 

weighed and pumped to large storage 
tanks. Alcohol is taken from these 
tanks and mixed with dénaturants ac
cording to various formulae. In this 
manner characteristics of a nauseating 
nature, in respect to taste or smell, are 
imparted to the pure alcohol making

it unfit for potable purposes and yet 
suitable to the industrial purpose for 
which it is required.

Among the dénaturants employed are 
wood alcohol, pyridine bases, castor 
oil, pine oil, benzene, camphor quassin, 
etc. As is the case in all distilleries, 
departmental officials supervise all op
erations, and all tanks, lines, and 
valves involved in the handling of 
alcohol are locked or sealed. Any 
shortage of alcohol over and above a 
legal allowance is heavily penalized, 
and once each year the plant is shut 
down completely so that a check can 
be made on production, shipments and 
balances on hand.

Laboratory Control of Process
To obtain the maximum efficiency in 

operations it has been necessary to es
tablish and maintain analytical pro
cedures at certain stages of the process. 
Sulfur dioxide, sugars, and alcohol are 
the main objects of such testing pro
cedures. An excellent article on analy
sis of sulfite waste liquor appeared some 
ten years ago, written by A. M. Part- 
ansky and H. K. Benson (4).

Actual control problems, however, 
have resolved themselves into the de
termination of how much sugar is 
handled each day, quantity of alcohol 
made from such sugars, quantity of 
alcohol recovered by the stills, and 
amount of alcohol that remains in the 
sulfite liquor after passing through the 
stills and being discharged as waste.

Throughout the process one is deal
ing with low concentrations ; in the 
fermentation, sugar concentration is 
about 1.5 to 1.6 per cent, alcohol con
centration 1  per cent, while in the slop 
discharge from the beer stills an alco
holic content of 0.05 per cent would 
give cause for some anxiety over cur
rent operating conditions.

Sugar determinations are carried out 
by biological means using a method of 
fermentation with yeast and measuring 
the carbon dioxide evolved. This is a 
rapid, and generally satisfactory test,
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meeting the fundamental requirements 
of all control procedure that data must 
be obtained within a short period of 
time. It is sometimes complicated by 
the fact that the linkage or occurrence 
of sugars in the waste liquor is such 
that the sugar compounds break down 
during the plant fermentation and are 
converted into alcohol (and carbon di
oxide), while in the control analysis, 
which is carried out in about one- 
twentieth of the time, a portion of the 
sugars do not have time to dissociate. 
Consequently, the situation may some
times be encountered of operating at 
over 100 per cent fermentation effi
ciency.

Analysis of the alcoholic content of 
the waste liquor at various stages of 
the process also presented some diffi
culties. The conventional method of 
estimating the alcoholic content of 
liquids is to obtain a distillate contain
ing the alcohol originally present. 
The alcoholic concentration of this dis
tillate is ascertained by taking specific 
gravity or refractive index, and is 
known by reference to standard tables.

In determining the alcoholic content 
in waste liquor a relatively large 
amount must be taken for distillation. 
The distillate then contains impurities 
boiling within the same range as ethyl 
alcohol but having a refractive index 
and specific gravity differing consider
ably from alcohol.

After much investigation a method 
was found of dealing with the impuri
ties so that they were removed from 
the boiling range of alcohol, which en
abled the alcoholic content to be de
termined with a considerable degree of 
accuracy.

P rogress Made in T hree Y ears 
O peration

Table I illustrates in condensed form 
the raw materials used and the alcohol 
production for the months of October, 
1943 and June, 1946.

When high fermentation and distil
lation efficiency is maintained it follows

TABLE I.—Daily Average Data on Alcohol 
Production from Sulfite Waste Liquor

O ctober, June ,
1943 1946

WSL received from
mills (Imp. gal.).. 210,600 227,953

WSL to storage, per
digester (Imp. gal.) 22,590 23,595

Specific gravity,
WSL to storage.. 1.046 1.049

Pulp per digester
(tons)..................... 13.88 16.50

Liquor recovery per
ton pulp (Imp.
gal.)........................ 1,302 1,140

Fermentable sugars
(gm. per 100 m l.). 1.39 1.65

Fermentable sugars
(lb .)....................... 28,111 32,852

Nutrient salts per
100 gal. alcohol
(lb .)....................... 6.1 2.9

Lime used per 100
gal. alcohol (lb.).. 431.2 266.0

Average fermenta
tion time (hr.). . . 20.24 15.75

H 2SO4 used per 100
gal. alcohol (lb .).. 14.1 Nil

Ethyl alcohol from
closed receiver

(Imp. ga l.)............... 1,450.9 1,805.0
Strength of ethyl al

cohol (overproof). 68.8 68.7

that higher production can only be
secured if more sugars are supplied to 
the plant. During the last two years 
the sulfite mill has increased its daily 
capacity, the liquor recovery operation 
has been improved, and alcohol produc
tion has increased by more than 20 
per cent. For about a year immedi
ately preceding the end of the war, 
waste liquor was collected from the 
Alliance Mills at Merritton, some three 
miles distant, transported in rubber- 
lined tank ti’ucks, a,nd processed to 
produce approximately 500 Imperial 
gallons of additional alcohol per day. 
This operation was discontinued in Sep
tember, 1945.

Improvements have been effected, 
such as the elimination of the use of 
sulfuric acid, decreasing the amount 
of lime and yeast nutrient required, 
and shortening the time of fermenta
tion.



Vol. 19, No. 1 IN D U S T R IA L  ALCOHOL PRO DUCTION 6 7

When the plant was built, during 
the first six months of 1943, it was im
possible to obtain corrosion-proof ma
terial. Waste sulfite liquor in any 
form will attack most metal, especially 
iron and copper, the average life for 
such material being about nine months. 
Corrosion tests were carried out at 
various stages in the process with a 
dozen different types of material, in
cluding copper, iron, steel, and acid- 
resistant steels. It was found that 
chrome nickel steel with a small mo
lybdenum content was completely re
sistant to corrosion, and at this date 
every piece of equipment exposed to 
severe corrosion has been replaced in 
stainless steel.

Stream  P o llu t io n  A sp e c ts

In its passage through the process of 
alcohol manufacture the waste liquor 
from the sulfite mill loses a high per
centage of its undesirable characteris
tics. This is brought about through the 
neutralization of sulfur dioxide and 
fermentation of sugars. Samples of the 
alcohol plant effluent examined by 
representatives of the Sulphite Pulp 
Manufacturers’ Committee on Waste 
Disposal (Wisconsin) showed a 43 per 
cent reduction in B.O.D. for the liquor 
going through the alcohol plant. This 
is in line with laboratory fermentations 
in which B.O.D. reductions of 40 to 50 
per cent were obtained (5).

O ntario  P ap e r C o m p a n y  A lc o h o l

The ethyl alcohol which the company 
has now been producing for over three 
years has attained a broad distribution. 
During the war period it was shipped 
in its pure form to the United States 
for the manufacture of synthetic rub
ber. As such it had to conform to U. S. 
Army Specifications No. 1, and the 
alcohol complies with, and in some 
cases substantially exceeds, these speci
fications. One of the most exacting 
requirements to be met in the manu
facture of synthetic rubber is that in

gredients must be free from sulfur, 
this being extremely harmful to the 
catalyst. The sulfur content of Thor- 
old alcohol, as independently analyzed 
by a well known laboratory, indicated 
between 1.4 and 2.1 p.p.m., which is 
close to the limit of determination, and 
no objections have ever been registered 
on its sulfur content.

Another question frequently asked 
is “ If Thorold alcohol is made from 
wood is it not wood alcohol?”  The 
process actually avails itself of the 
sugars present in the wood, which 
through yeast fermentation are con
verted into ethyl alcohol and carbon 
dioxide, the mechanism of this reaction 
being exactly the same as if one were 
utilizing the sugars available from 
grain or molasses. It is quite true that 
methyl alcohol is present in the liquor 
right from the digesters to the final 
factionating column, but at this stage 
it is entirely removed. No established 
method of analyzing quantitatively or 
qualitatively has shown methyl alcohol 
to be present in the ethyl alcohol made 
at Thorold.

Upon the termination of Government 
contracts in August, 1945, new outlets 
had to be found to take care of pro
duction. These were successfully estab
lished and include most of the grades 
of denatured and specially denatured 
alcohol.

Ethyl alcohol quality data are given 
in Table II for the month of August, 
1944, and are essentially the same as 
at the present time.

TABLE H.—Daily Average Characteristics of
Ethyl Alcohol Produced in August, 1944

Residual acidity (% ).............................  0.0009
Permanganate time (min.)...................  29
Aldehydes (p.p.m.).................................  25
Fusel oil (p.p.m.) .................................  79
Esters (p.p.m.)........................................ 12
Methyl alcohol........................................  Nil*
Proof (Canadian—O.P.)........................ 68.7
Residue on evaporation.........................  0.0009

* Each day below 0.1 per cent, which is 
minimum determinable quantity.
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Position of the Sulfite L iquor Alcohol 
In d u stry

After more than three years of suc
cessful operation The Ontario Paper 
Company, Limited, considers that a 
useful contribution has been made to 
the paper industry, the industrial alco
hol industry, and to the community 
in general. Today, with a critical food 
shortage in many lands, every gallon of 
alcohol manufactured from waste sul
fite liquor makes available either half a 
bushel of grain or two and a half gal
lons of molasses.

million litres (18 to 20 million Im
perial gallons per annum.

The normal industrial demand for 
alcohol would not, of course, absorb 
such an output, but it is significant 
to note that Canada and the United 
States are the only two major countries 
in which a certain percentage of alco
hol is not being blended with gasoline 
when sold as motor fuel. In view of 
the diminishing oil reserves it is quite 
possible that we in Canada may eventu
ally adopt the same procedure. What
ever trend industrial and economic de-

F IG U R E  3.—Alcohol plant of the Ontario Paper Co., Ltd., at Thorold, Ont., utilizing
sulfite waste liquor.

Only a mere fraction of the sugars 
now being poured into the streams on 
this continent are being economically 
employed. It is estimated that Canadian 
mills throw away each year about
250,000 tons of sugar. From this 
amount of sugar nearly 28,000,000 Im
perial gallons of ethyl alcohol could be 
produced. In the United States enough 
sugars are wasted to produce over
30,000,000 gallons of alcohol per an
num. European countries have long 
realized the potential value of such 
waste liquor for the manufacture of 
ethyl alcohol and the current produc
tion in Sweden alone is about 80 to 90

velopments may take, one thing is cer
tain, namely, that the production of a 
useful commodity from waste material 
is a thoroughly beneficial and eco
nomical step, particularly at this time 
when shortages of raw materials and 
finished products weigh so heavily on 
industrial activities.

In conclusion, the writer wishes to 
acknowledge with thanks the help ren
dered by Dr. C. A. Sankey, Research 
Director, The Ontario Paper Co., Ltd., 
and Dr. M. M. Rosten in making avail
able certain data from their paper 
“ Alcohol from Waste Sulphite Liq
uor”  (6).
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EFFECT OF ALCOHOLIC FERMENTATION AND 
GROWING OF FODDER YEAST ON B.O.D. 

OF SULFITE WASTE LIQUOR *

B y  R i c h a r d  6 .  T y l e r  

Professor of Sanitary 'Engineering, University of Washington, Pullman, Wash.

Recent years have witnessed a con
siderable increase in the number and 
variety of studies being made to de
velop methods for the disposal of sul
fite waste liquor (SWL) so as to de
crease its demand on the dissolved 
oxygen content of the streams, lakes, 
and tidal waters into which it is dis
charged. This is particularly true in 
those areas where the production of 
sulfite pulp is a major industry, as it 
is in the Pacific Northwest, Wisconsin, 
and in several other parts of the United 
States and Canada. Its high popula
tion equivalent, variously given (1 ) 
as from 2,000 to 3,000 persons per ton 
of pulp, gives some conception of the 
importance of the disposal problems 
involved in treating this waste. 
Plants producing from 100 to 500 tons 
of sulfite pulp daily would have dis
posal problems comparable to cities 
with populations of from 200,000 to
3,500,000. It is obvious, therefore, 
that the sulfite pulp industry and the 
various state or provincial stream pol
lution commissions watch with great 
interest every attempt to utilize some 
part of the SWL and thus remove a 
corresponding part of its oxygen de
mand from streams already burdened 
with the effluents from sewage treat
ment plants.

As one example of the desire of the 
sulfite pulp industry to solve its waste 
disposal problems, the pulp mills of the 
state of Washington in January, 
1944, set up a research project at the 
University of Washington for the pur

* P resen ted  a t  N ineteen th  A nnual M eeting,
F ed era tio n  of Sewage W orks A ssns.; To
ron to , C an.; October 7-9, 1946.
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pose of investigating methods for the 
utilization and disposal of SWL and 
other wastes produced in the manufac
ture of wood pulp. Under this project, 
studies of alcoholic fermentation of the 
liquor and of the production of fodder 
yeast have been made. The writer, 
therefore, welcomes the opportunity 
to discuss the effect of these methods 
of utilizing SWL on the B.O.D. of the 
residual requiring further disposal.

The production of alcohol from 
SWL utilizes part of the sugar content 
of the liquor and would, therefore, be 
expected to decrease the B.O.D. to an 
extent which depends upon the reduc
tion in sugars and the relative impor
tance of such sugars on the total B.O.D. 
The S 0 2 removed in the process fur
ther reduces the B.O.D. Little has 
been published in sanitary engineering 
literature as to just how great a de
crease in B.O.D. occurs as the result 
of this process.

Fodder Yeast as a By-product

Recently, the growing of fodder 
yeast on SWL also has received atten
tion by the sulfite pulp industry 
throughout the United States as an
other possible means of utilizing some 
of the waste liquor and thus minimiz
ing the stream pollution problem by a 
method which will pay for itself, and 
possibly provide a profit in addition 
thereto. In this case, the yeast is liv
ing under aerobic conditions whereas 
in alcoholic fermentation it functions 
anaerobically. The organism that has 
been found most effective in the latter 
process, which is commonly used in 
alcohol production, is Saccharomyces
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cerevisiae. In the aerobic process. 
Torula utilis, the fodder yeast, is more 
frequently used, either in pure cul
ture or mixed "with other yeast groups. 
In the Pulp Mills Research Project at 
the University of Washington, some
what better yields have been attained 
with a mixed culture of T. utilis and 
a smaller mycelial yeast than with T. 
utilis alone.

In considering the effect of these or
ganisms on the problem of stream pol
lution, it is desirable to estimate the 
fraction of the liquor’s B.O.D. that 
arises from its sugar content. This 
matter has been gone into in some de
tail in a paper by the writer on the 
B.O.D. of SWL, which paper is now 
ready for publication. In the present 
discussion, however, the essential infor
mation can be stated quite briefly. 
SWL is a complex material having 10 
to 12 per cent of total solids, a pH of 
approximately 2.0, and a 20-dav B.O.D. 
of 35,000 to 45,000 p.p.m. Sugars and 
free SO, account for 65 to 75 per cent 
of this B.O.D.

In various publications concerning 
the proportion of the sugars utilized 
by fodder yeast, investigators report 
as high as 70 to 80 per cent where 
ample aeration is provided. These 
percentages check roughly with the 
writer’s findings. It would appear, 
therefore, that the reduction of B.O.D. 
would be the product of these two ra
tios, or 50 to 60 per cent.

Determination of Sugars
One of the difficulties encountered 

in expressing the amount of sugar fer
mented by microorganisms arises from 
the fact that the accepted tests for 
sugars are unsatisfactory because of 
interfering substances. What is here 
referred to as sugars is more accu
rately designated as reducing sub
stances, and includes pentose along 
with hexose sugars. The former are 
not fermented by Saecliaromyces and 
account for a large part of the pro
portion of sugars not utilized by yeast.

Free and combined SO, will also be 
included in the reducing substances.

Tests have been devised in an at
tempt to differentiate between the fer
mentable and non-fermentable reduc
ing substances, but probably the only 
accurate way for making this differen
tiation is by actual fermentation with 
yeast, and computing the fermented 
sugars from the CO, produced. The 
figures given above, however, are based 
upon sugars as determined by the ac
cepted tests for total reducing sub
stances. For estimating B.O.D. re
movals, this is better than using the 
fermentable sugars since SO, and pen
tose are also included in it. The per
centage removal will obviously be less.

In order to determine which of the 
usual methods would be best adapted to 
use on the Pulp Mills Disposal Project, 
tests were run on a common sample 
by several of the more frequently used 
methods, the results of which are given 
in Table 1. Mr. Avrill J .  Wiley, 
Acting Coordinator for the Sulfite 
Pulp Manufacturer’s Committee on 
Waste Disposal, Appleton, Wisconsin, 
kindly consented to cooperate in this 
test by making a determination of re
ducing substances using the Somogyi 
test which has been preferred on the 
Wisconsin research since it checks 
more closely the results of fermenta
tion. In this test, preliminary precipi
tation with basic lead acetate is car
ried out before determining the 
reducing substances. The purpose of 
this procedure • is to precipitate the 
lignin, which is one of the interfering 
substances.

This table is interesting primarily 
because it shows the variation in re
sults obtained by the different methods 
used. Since it was Wiley’s experience 
that the Somogyi test closely checks 
the fermentable sugars, it would be 
suitable for our use. It seemed prob
able that the lead precipitation might 
remove some of the sugars along with 
the lignin. In our second series, 
therefore, Maske made one sugar de-
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TABLE 1.—Total Reducing Sugars in SWL by Various Currently Used Methods 
(All results in grams per liter)

S am ple

F olin  W u C lin ica l M ethod  
(M odified)

M aske1
C yanide
M ethod

M unson-
W alker
M ethod

(M odified)

Som ogyi M eth o d  

W iley6

A fte r L ead 
P rec ip ita tio n

P ollock2 P en is to n3 and  
T im bers4 Inc lu d in g  

Sulfite B ound  
Sugars

Oct., 1944 
Raw 21.6 21.6 23.9* 17.42 _
Raw 21.5 — 20.7 — — -—

Stripped 13.4 — 12.2 15.6f 8.50 —

Stripped 13.1 — 13.6 ----
~

Jan., 1945 
Raw 19.9 16.16 24.63 16.22J 20.33

Stripped 17.6 14.12 — 22.09 14.17 f 18.61
Fermented 8.1 — 9.1 3.851

1 William Maske, Associate Research Chemist, Disposal Project, Pulp Mills Research.
2 Robert Pollock, Chemist, Rayonier, Incorporated.
3 Q. P. Peniston, Research Chemist, Utilization Project, Pulp Mills Research.
4 Anna Mae Timbers, Analyst, Utilization Project, Pulp Mills Research.
6 Averill J. Wiley, Acting Research Coordinator, Sulfite Pulp Manufacturers’ Committee on

Waste Disposal, Appleton, Wisconsin.
* Average of 10 determinations.

termination after precipitation with 
basic lead acetate and obtained results 
which closely checked Wiley’s determi
nations for both the raw and stripped 
samples. These results would be low 
if any sugars were removed in the 
precipitation, as above suggested. 
Since this modification of the Folin 
Wu method checks the Somogyi test, 
and since the former had closely 
checked the cyanide method, it was 
used on our present research. It has 
the advantage of simplicity when used 
with an electrophotometer and can be 
employed easily in running a series of 
tests by allowing a 5-min. interval be
tween samples. The Munson-Walker 
method obviously includes more non- 
fermentable substances than do the 
others.

Alcohol Production from SW L
The only plant making alcohol from 

SWL in the United States, at the pres
ent time, is that of the Puget Sound 
Pulp and Timber Company at Belling
ham, Wash. (2). This plant began

f Average of 6 determinations, 
t Average of 4 determinations.

operations in March, 1945, and has 
been producing about 6,500 g.p.d. of 
190-proof ethyl alcohol. It has a ca
pacity for greater production, however, 
when the supply of logs is again up to 
normal. This production of alcohol is 
equivalent to 22 gal. per ton of pulp.

The SWL utilized contains about
2.5 per cent sugar, of which 1.8 per 
cent, or 76 per cent of the total sugar, 
is fermentable. Ther fermentation is 
carried on at 30° C. and at a pH of
4.5 in a continuous flow process with 
approximately twenty hours’ fermen
tation time. The continuous flow 
schedule simplifies the operation so 
that only three operators per shift are 
required to run the plant.

Sugar and B.O.D. Removals
The writer lias had the opportunity 

of running tests to determine the effec
tiveness of the process on the removal 
of sugars and B.O.D. from the SWL 
used. The first test series was run on 
June 20, 1945, or after the plant had 
been in operation for about three
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months. A  second series was run Sep
tem ber 12 , 1946, and is, therefore, 
indicative of p lant efficiencies at the 
present time. These data are reported 
in Table 2.

The conditions governing alcoholic 
ferm entation have been fa ir ly  well 
standardized but those controlling the 
oxidation of sugars, as in the growing 
of fodder yeast, are much more vari
able. The reduction of B.O .D . ob
tained b y  various investigators in the 
latter field m ay differ appreciably be
cause of differences of efficiency in the 
methods used. F o r  example, one of 
the most im portant requirements in 
producing fodder yeast is to supply 
ample aeration i f  the maximum yeast 
production is to be secured. This 
aeration is provided in a number of 
w ays at the various plants and labora
tories. Some of these depend upon 
mechanical agitation, while others em
ploy a ir diffusion through porous 
media. Obviously, the quantity of 
yeast produced and, therefore, the 
amount of sugar utilized and B.O.D. 
removed, w ill v a ry  with the efficiency 
of the process used.

Table 2 gives a sum m ary of the data

obtained on the removal of sugars and 
B.O .D. from  S W L  both b y  alcoholic 
ferm entation and in the production of 
yeast. The S W L  used in yeast pro
duction came from  a different m ill and 
had a higher B.O .D . than that used at 
the Bellingham  alcohol plant. The 
variation in  B.O .D . removals obtained 
b y  yeast production, as shown in the 
table, indicates the difference in effi
ciency that can occur at the same plant 
under various operating conditions. 
These oxidation data represent small 
pilot plant operations.

I t  m ay be well to call attention to 
the fact that commercial centrifuga
tion leaves some yeast cells in the 
effluent and thus produces less efficient 
B.O.D. removals than would be ob
tained i f  all of the organisms were 
eliminated. I t  is obviously more ex
pensive to secure complete yeast re
movals, and the degree of effectiveness 
of separation will undoubtedly va ry  
at different plants. Under the present 
operating schedule at the Puget Sound 
Pulp  and Tim ber Company alcohol 
plant, about 98 per cent of the yeast is 
removed b y  the centrifugal separators. 
W hile the yeast cells in  such effluents

TABLE 2.—Removal of Sugars and B.O.D. from SWL by Alcoholic Fermentation
and Yeast Production

D ate
Sugars in 

SW L 
(gr. per 1.)

S ugar R em oval 
(% ) 5-day B .O .D . of 

SW L
(p.p.m .)

B .O .D . R em oval
(% )

A lcoholic
F erm en ta tio n

O xidation Alcoholic
F erm en ta tio n O xidation

Dec., 1945 24.0 — 72.8 42,400 — 56.7

April, 1946 29.7 — 68.5 39,400 — 32.5

June, 1945 21.8 62.4 — 22,600 40.7 —

Sept., 1946 25.4 62.0 — 22,100 46.6 —

Jan.-Aug., 1946 30.0* — 65.1* — —  , —

1945 24.4 76.6 | — — — —

* Average of 5 determinations.
t Average of 4 determinations, computed from C 02 evolved. Hilda S. Daniels, Assistant 

Bacteriologist, Utilization Project, Pulp Mills Research.
Note: The above sugar and B.O.D. removals include those removed by stripping.
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die in the B.O.D. bottles and appreci
ably increase the apparent B.O.D., it 
does not necessarily follow that receiv
ing waters would have an equivalent 
increase in oxygen demand to meet. 
These cells might utilize sugars pres
ent in the receiving waters or might, 
in turn, serve as food for fish or other 
aquatic forms.

C o n c lu s io n

Sanitary engineers who have been 
accustomed to thinking in terms of 
B.O.D. removals of 90 to 95 per cent 
as the goal to be attained in efficient 
waste treatment plant operation might 
be inclined to think that the 45 to 50 
per cent removal of B.O.D. would rule 
out either alcohol fermentation or 
yeast growing as a satisfactory method 
of treatment for SWL. This, how
ever, is far from being the ease. More 
recent methods of setting up standards 
for stream quality logically demand 
that the receiving waters be left with 
specified standards of quality, meas
ured in terms of dissolved oxygen, bac
terial content, etc. These may require 
that the dissolved oxygen in the stream 
shall not fall below 3 to 5 p.p.m.

For example, the Washington 
Stream Pollution Commission in 1940 
recommended 5 p.p.m. as the minimum 
dissolved oxygen that should be per
mitted in the case of one of the local 
pulp mills which discharged its waste 
into tide water. With such a require
ment, therefore, a given plant having 
adequate dilution by the receiving 
stream or tidal estuary to care for the 
remaining B.O.D. would find that 50 
to 60 per cent B.O.D. removal would 
be all that would be necessary to meet 
these requirements (3).

In this state most of the pulp mills 
are located on tide water or on large 
rivers where it is possible that the re
moval of approximately half of the 
load at present put on these waters 
might prove entirely adequate as a 
means of satisfactory disposal of SWL. 
Obviously, each case will require indi
vidual study of all of the factors in
volved. It would appear to be more 
logical in such cases to set a standard 
of quality for the receiving waters 
thail to demand a predetermined and 
arbitrary B.O.D. removal as a basis 
for acceptance or approval by stream 
pollution authorities of any proposed 
waste disposal methods.

References

1. Warrick, L. F., Civil Engineering, 3, 497 fore Am. Inst. Chera. Engrs.; San
(1933). Francisco, Calif.; Aug. 23, 1946.

2. Ericsson, E. O., “ Alcohol from Sulfite 3. One laboratory reports 70-75 per cent
Waste Liquor.’’ Paper presented be- overall B.O.D. removal.



THE OPERATOR’S CORNER

THE FERTILIZER MANUAL

Distribution of the manual “ Utilization 
of Sewage Sludge as Fertilizer”  marks the 
second step in the Federation’s ambitious 
program of Manuals of Sewage Works 
Practice. A  costly venture both in lahor 
and money, the fertilizer manual is believed 
to be a practical and sound investment; it 
will be to the advantage of every operator 
to become familiar with its contents so that 
the book may be of maximum usefulness 
as a convenient and authoritative reference.

There may be disappointment in some 
quarters because the manual does not go 
overboard in making extraordinary claims 
for the plant nutritional capabilities of 
sewage sludge. The principal reason that 
such claims are not supported is that they 
have not been proven beyond all doubt. 
By its very conservatism, the manual 
should find better acceptance by the agri
cultural authorities who are looked to for 
guidance by farmers and other potential 
users of sludge. These authorities have 
learned to be skeptical of “miracle”  fer
tilizers, and by presenting our product on 
its real merits, we stand a far better 
chance to enlist their aid in securing a 
maximum usage of sludge in applications 
to which it is best suited.

The same philosophy might well be fol
lowed by plant operators in dealing with 
prospective sludge “ customers.”  Over
selling the material, even to a few users, 
may be of lasting detriment, for if  the re
sults are not up to expectations, the burst
ing bubble could easily bespatter an entire 
community with doubts. It will be far 
wiser to encourage the new user to make 
a trial and observe the results for himself 
—then if  he is pleased he will become a 
part of your volunteer sales staff!

The sewage works operator in a plant 
of small or moderate size is primarily con
cerned with keeping his stockpile within 
bounds, that is, the development of suffi

cient local demand to get rid of the sludge 
as rapidly as it is produced. Every time 
a user reports a failure—either because of 
poor growing results or because of an odor 
nuisance—the local demand suffers a set
back. Consequently, the operator should 
not permit any user to take the sludge un
less complete instructions for proper ap
plication have been furnished.

The following suggestions apply to the 
distribution of air dried digested sludge 
from the average plant of modest size:

1. Encourage the use of sludge for grow
ing forage crops, flowers, shrubs, grass (par
ticularly new lawns) and trees.

2. Eeconunend application in the late fall 
and winter unless the sludge can be plowed 
or otherwise worked into the soil immediately 
after being spread.

3. Where used for top dressing on existing 
lawns, recommend that the sludge be finely 
pulverized and mixed with dry black earth 
before application. (A sludge disintegrator 
is a good investment; a modest charge for 
pulverizing will soon return the cost.) Most 
of the odor complaints come from springtime 
applications of lumpy sludge that are left to 
disintegrate naturally.

4. Advise the user as to the proper quanti
ties to apply (see the manual). Most new 
users, expecting something remarkable, will 
apply sludge too sparingly, and are subse
quently disappointed.

Many plant operators have prepared 
printed leaflets for the information and 
guidance of sludge users. This practice 
has much to commend it.

Finally, your local or county farm ad
visor might be glad to direct some large 
quantity users your way if he knew what 
your plant has to offer. Your purchase of 
a few extra copies of the manual and dis
tribution of them to the right people is 
suggested.

W. H. W.
75
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THE ABC OF DDT *

B y  L e s l i e  E .  W e s t

Chief Engineer, The Joint Meeting, Elizabeth, N . J . ;  recently Lt. Col., Sanitary Corps, A .U .S .

The fly nuisance which occurs at 
many sewage treatment plants, and 
particularly at those plants including 
the conventional type of trickling filter, 
is a common vexation to many opera
tors.

It is discouraging, to say the least, 
when an operator who works conscien
tiously to hold his plant at high effi
ciency, to keep his equipment in good 
running order and to maintain his 
buildings and grounds neatly and at
tractively, is confronted with swarms 
of filter flies in spite of his best efforts. 
The designing engineer, if at all 
“ operation conscious,”  will provide 
for flooding of filters or for chlorina
tion of the applied sewage; or he may 
select another type of secondary treat
ment that will not be subject to the fly 
nuisance.

The reaction of the visiting public to 
the presence of a large number of flies 
also is not good. Efforts to impress 
the visitor with favorable features of 
the plant are nullified because the 
“ gnats”  will be remembered after all 
else is forgotten.

Up to now effective fly control has 
been difficult because of the uncertain 
and unwieldy methods available; the 
recent introduction of DDT gives the 
sewage works operator a new and 
promising weapon.

The Story of DDT

DDT was first synthesized by a Ger
man student named Zeidler in 1874. 
Its potentialities unrealized, the new 
discovery was shelved as just another 
curious compound until the Swiss firm 
of J .  R. Geigy, in its search for some-

* P resen ted  a t  the  31st A nnual M eeting,
New Je rsey  Sewage W orks A ssn.; T renton,
N. J . ;  M arch 20-22, 1946.

tiling to mothproof woolens, included 
DDT among the many compounds 
tested. It was noted that DDT pos
sessed definite insecticidal value, and 
later a man named Weismann of the 
Swiss Agricultural Experiment Sta
tion, in cooperation with the Geigy 
firm, showed it to have exceptional 
merit in combating certain agricul
tural pests and houseflies.

Late in 1942 a sample of insecticide 
containing DDT was sent from Swit
zerland to the U. S. Department of 
Agriculture for evaluation. This pro
cedure is necessary under the Pure 
Food and Drugs Act before such ma
terial can be marketed in the United 
States. At Orlando, Fla., a group of 
entomologists headed by E. F. Knip- 
ling soon proved DDT to have remark
able destructive effect on body lice, 
bedbugs, mosquitoes and flies.

In 1942 and 1943 malaria aud ty
phus control were of grave concern to 
military personnel, and no stone was 
being left unturned in the search for 
effective aids. The initial Florida 
tests of DDT were conducted with cau
tion since the material appeared to be 
a nerve poison, however, extensive 
tests by both the Pure Food and Drugs 
Administration and the National Insti
tute of Health failed to demonstrate 
any toxic effects from the use of a 10 
per cent DDT powder. After exten
sive field trials involving civilians, 
troops and prisoners of war, DDT was 
standardized for general military use 
of the allied forces against typhus.

The disease, epidemic typhus, long 
has been one of the war’s greatest 
dreads. After World War I typhus 
killed hundreds of thousands of Serbi
ans, and history records similar epi
demics of the disease in many other 
wars of the past. But in World War
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I I ,  fo r the first time, epidemic typhus 
was almost com pletely suppressed.

M alaria, dengue, filariasis and yel
low fever a ll transm itted by  mosqui
tos, were other diseases of m ajor m ili
ta ry  significance in W orld W ar I I .  
A p p lied  in various types of sprays, 
D D T  soon proved its worth as a mos
quito control measure and the chain 
of transm ission of these diseases was 
broken.

B u t now the w ar is over and D DT 
has been given its honorable discharge. 
Am ong the m any applications it is find
ing in civ il life , it promises to be the 
long sought means of effective fly con
trol in  sewage works.

C harac te ristic s  of D D T

D D T is a white, crystalline synthetic 
poivder resu lting from  the reaction of 
monochloro-benzene and chloral hy
drate in  the presence of su lfuric acid. 
The pure m aterial melts at 10 7 °  to 
10 8 ° C., has a specific g rav ity  of 1.6, 
is re lative ly  inert chemically, and is 
stable and heat resistant. The pure 
powder has a tendency to cake when 
exposed to re lative ly  high hum idity, 
but this does not affect its insecticidal 
efficiency.

D D T is practically  insoluble in 
water, m oderately soluble in certain 
m ineral and vegetable oils and highly 
soluble in m any common organic sol
vents. The solvent used is usually 
selected fo r the particu lar job.

E ffects on In se c ts

In  general, D D T is used as an in
secticide b y  applying it to exposed sur
faces upon which insects are likely  to 
alight. A lthough contact with an in
sect during the course of application 
produces death, the greatest value of 
D D T lies in the residual k illing power 
of the crystalline residue against in
sects which later alight upon the 
treated surface. This residue is not 
read ily  harmed by  sunlight, weather 
or acid. I t  does not readily wash off 
the surface as from  rain, but can be

removed by mechanical action such as 
sweeping or w iping with cloths. Tests 
have indicated persistence of the ma
terial on surfaces treated as long as 
207 days a fter application.

When an insect alights on or walks 
across the treated surface, it acquires 
(possibly through its feet) a sufficient 
dose of poison to cause its ultimate 
death. The signs of poisoning are 
somewhat delayed a fter the first con
tact. Thus a housefly which rests for 
30 sec. on a treated surface appears 
normal fo r about 40 min., a fter which 
it begins to drag its back legs. Then 
it loses coordination completely, turns 
over on its back unable to fly, and dies 
with severe convulsions. The longer 
the contact time with D D T the shorter 
the period' until death occurs. I t  is 
also noted that some insects, such as 
roaches, have a greater resistance to 
D D T than others, but both flies and 
mosquitoes are h ighly susceptible.

F o rm s  of D D T

D D T is available on the market in 
several fo rm s; only the three principal 
ones are discussed h ere :

( 1 )  D D T powder, dissolving, is the 
commercial grade of pure D D T from 
which sprays are made by  m ixing the 
powder at the rate of 7 oz. to a gallon 
of No. 2 oil or kerosene, fo r the recom
mended strength of 5 per cent DDT. 
O rdinarily the powder can be obtained 
in 5- or 10-lb. cans. This w ill be the 
form  most commonly used fo r direct 
spraying in  a sewage treatment plant.

O rdinary fuel oil or kerosene m ay 
be used fo r sprays of 5 to 8 per cent 
D D T for outdoor use, and refined kero
sene fo r indoor sprays of 1  to 5 per 
cent strength.

(2) D D T powder, dusting. This is 
a ready-m ixed combination of 10  per 
cent finely ground D DT and 90 per 
cent talc or pyrophyllite. This form 
of D D T is distributed in cans of 2 oz. 
(for personal use) up to 5 or 10  lb. fo r 
special purposes. I t  is not w idely 
used for fly control.
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(3) The third form is called DDT 
emulsion concentrate. It has been 
mentioned that DDT is practically in
soluble in water, however, if an emul
sion of DDT is available, water can be 
used as a vehicle to distribute the par
ticles to the place desired.

The emulsion concentrate which is 
recommended for use consists of 25 per 
cent DDT, 10 per cent Triton X-100 
(emulsifier) and 65 per cent Xylene 
(a solvent which can hold up to 56 
per cent DDT). The concentrate is 
available in 5-gal. containers.

For use with water then, by mixing 
one part of the concentrate with four 
parts of water, a preparation contain
ing 5 per cent DDT results, which can 
be sprayed and used the same way 
that the 5 per cent oil solution is used. 
This emulsion has the added advan
tage, however, that it can be added 
directly to sewage or water, where oily 
solutions would not mix.

Insect Pests at Sewage Works
The average sewage works operator 

these days is much too busy keeping 
his plant in repair and in running 
order to do much thinking about ento
mology, the science dealing with the 
habits and classification of insects. It 
may be well at this point, however, to 
consider briefly some characteristics of 
the obnoxious insects that infest sew
age works, as a preliminary to the dis
cussion of control with DDT.

The flies commonly found in and 
around the sewage treatment plant are 
of three types:

First, is the common filter fly, Psy-  
choda alternata, a grayish mothlike in
sect. Some of its characteristics are 
that it passes through ordinary win
dow screen, it does not bite, but is ex
tremely troublesome by getting into 
the eyes, ears, nostrils and mouths of 
both men and animals. Its flight range 
is limited, usually to not more than a 
hundred yards, but may be carried 
further by the wind.

Second is the larger yellow sewage 
fly, Eristalis tenax, sometimes called 
the drone fly, usually found hovering 
in the vicinity of neglected settling 
tanks containing floating sludge, or 
near grossly polluted bodies of water. 
Larvae of this fly swim in the water 
and are called “ rat-tailed maggots.”  
They are easily recognized.

The third type, the common house 
fly, Musca domestica, ordinarily of 
medium size, is a grayish-black in color. 
It does not bite, and while as a general 
rule it does not travel more than a 
thousand yards from its breeding 
place, it is also carried by the wind, 
and is attracted to its food supply by 
odors of decomposition.

Fly control properly exercised 
should not be directed toward the at
tempted extinction of the species, but 
rather toward the reduction in number 
of adults to the point where the nui
sance disappears. The objectives to be 
sought, therefore, are two: first, re
duction in breeding, and second, reduc
tion in the adult fly populatiou.

Reduction in breeding can be 
brought about by correcting the condi
tions which cause it to get out of hand, 
Le., by reducing the available food 
supply or by creating an unfavorable 
environment. It has been usual for 
filter flies to be combated by flooding 
to kill the fly larvae; by heavy chlori
nation to destroy film on the top stone 
and cause it to slough off; or by con
tinuous high rate application to keep 
the stones wet to discourage egg lay
ing. Drone flies are eliminated by 
prompt removal of floating sludge, by 
keeping tanks from becoming septic 
and by the judicious use of chlorine. 
The commonly accepted means for con
trolling housefly breeding include such 
measures as the removal of food sup
ply by prompt waste disposal or cover
ing and, in sewage treatment plants, 
by general cleanliness and the careful 
control of screenings piles.

Concerning the second objective, re
duction in adult fly population, the



lim itations of swatting, sticky fly 
paper and the electric fly screen are 
well known. In  the past the effective 
outdoor k illing of adult flies was al
most impossible, particu larly  when 
conditions which perm itted the flies 
to breed were ignored.

W ith  D D T the picture is changed; 
once the D D T  is properly applied it 
keeps on working, killing the flies, 
while the operator goes about his other 
business. A  few  days later he sud
denly realizes that there are few flies 
to be found.

Common sense is the best guide in 
the selection of the method of appli
cation of D D T . The habits of the in
sect pest, breeding places and condi
tions, the season, the weather, etc., are 
all factors that dictate how, when and 
where the insecticide w ill do the most 
good.

F o r  example, last year the arm y con
ducted some interesting experiments * 
on filter control at A tlanta, Georgia, 
using D D T  in the filter influent dosed 
in the same w ay that chlorine is used.

I t  is obvious that this type of con-, 
trol work would require the D D T to be 
used in the form  of the emulsion con
centrate, and that is what was done. 
The application of D D T emulsion at a 
dosage rate of 1  p.p.m. continuously fo r 
24 hours once a week appeared to be 
very effective in controlling the flies. 
The m aterial was introduced at the 
dosing tanks, and it is also reported 
that no unfavorable effects could be 
detected in the quality  of the filter 
effluent, or on the life  of the filter bed 
itself.

Recom m ended M ethods of 
A pplication

The stab ility , solubility, residual 
and other characteristics of D D T make 
possible the use of m any different 
methods of application and have sug
gested almost innum erable types of 
dispersion apparatus. The main point

* See T h i s  J o u r n a l , 18, 2, 208 (March, 
1946).

to be kept in mind is the necessity of 
putting it  where it is wanted, without 
wastage. F o r  general adult fly  con
trol in the sewage treatm ent plant, this 
w ill be on walls, ceilings, hanging ob
jects, screen doors and windows, etc. 
I t  is also desirable to spray  fences, 
buildings and even vegetation around 
fly-breeding places so that the flies w ill 
be killed a fter they hatch from  their 
pupal state and craw l upon such ob
jects.

O rdinarily it is recommended that 
the D D T be used in the 5 per cent solu
tion, with kerosene oil or ord inary fuel 
oil as the solvent. A  good w ay of 
applying it to screens is with a clean 
paint brush. On larger surfaces, such 
as tank walls, any suitable spray w ill 
work, and when spraying is done it 
should be done not with a fine mist but 
with a wet type of spray. Such sp ray
ing should be done to the point of wet
ness only, or at the rate of about one 
quart of D D T solution to about 250 
sq. ft. of w all surface.

Environm ental tem perature bears a 
definite but vary in g  relationship to the 
toxicity of D D T against insects. W ith 
mosquitoes, the higher the tem pera
ture the greater the kill with a given 
dose of D DT. W ith the housefly, on 
the other hand, a dose which kills 99 
per cent of the flies at 70° F . kills 
only 55 per cent at 10 0 ° F . Sim i
larly , when flies are knocked down in 
40 min. at 70° F ., 90 min. are required 
at 10 0 °.

Toxicity is related in p art to the 
amount of D D T which has been ap
plied to the contact surface. W ith 
different types of surfaces, however, a 
vary in g  amount w ill actually be left 
as residue. Thus, when the surface is 
a fresh ly  painted one, and the ma
terial is applied in a kerosene base, the 
residual effect is much less marked 
than is the case w ith a weathered sur
face.

A pparen tly  the D D T goes into solu
tion in the paint, and as this dries, the 
D D T is not left at the surface to affect
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the insects that m ay alight thereon. 
The D D T  m ay be applied in vary in g  
concentrations of the oil, and it has 
been found that on wooden surfaces, 
the same total dose of D D T  applied 
in the form  of a 1  per cent sp ray  is less 
effective than that in  a 5 per cent 
spray. The explanation offered is that 
the greater the volume of solvent, more 
of the active agent soaks into the wood 
and aw ay from  the surface. Increas
ing the surface concentration up to 
reasonable lim its increases the residual 
effect.

Although the 5 per cent D D T  solu
tion in petroleum oils is usually  the 
most practical sp ray  fo r ord inary fly 
control, the oil solvent m ay be objec
tionable in  certain applications. A que
ous emulsions of D D T can be prepared 
fo r use where the staining effects or 
odors of oil m ight be undesirable.

The toxicity  of D D T is un fortu
nately not lim ited to harm ful insects. 
U sefu l insects, such as honey bees, are 
killed by  its application to an area, 
and w ill have to be care fu lly  consid
ered when D D T is used fo r agricu l
tural pest control.

Personnel Hazards

Since D D T is a poison, some evalua
tion concerning the possible dangers 
to men and anim als had to be made 
before it could be released fo r use b y  
the general public. I t  is significant 
that no authentic eases of poisoning 
have been reported in connection with 
the w idespread use of the chemical 
d uring the war.

A s is custom ary, the experim ental 
work has been done p rin cip a lly  upon 
animals, and the toxicity  of D D T  in 
general follows these lin e s :

F irs t , D D T  has a cum ulative effect 
and, when taken in ternally  at the rate 
of about 2 mg. per kilogram  of body 
weight, shows some toxic effects. The 
dusts are not absorbed through the 
skin, but oily solutions are slow ly ab
sorbed. The symptoms of poisoning

in the anim als, which consist of trem ors 
and other nervous m anifestations, sub
side when exposure to the drug stops. 
The danger from  D D T  is greatest to 
the men who arb continually employed 
in using the m aterial fo r  pest control. 
F o r them the recommendations are to 
use the custom ary precautions against 
dust or, w ith oily solutions, to wear 
gloves and avoid oil-soaked clothing 
next to the skin as a habit.  The ordi
n ary  user does not need to w o rry  about 
casual exposure, and w ill be safe i f  he 
follows directions.

Examples of Results
The w riter has had several oppor

tunities to observe the effectiveness of 
D D T in pest control.

P ig  pens are noted fo r their comple
ment of flies, and certain ones in  Penn
sylvan ia  were excellent exam ples. The 
day fo llow ing application of D D T  at 
this place h ard ly  a fly  could be seen 
and the pens rem ained free from  flies 
fo r  about three weeks before appreci
able num bers began to reappear.

In  another case a great m any flies 
were found at an arm y post in spite 
of elaborate control efforts. Great 
care in  keeping garbage cans covered 
and in provid ing fly  traps, electric fly 
screens, doors and window screens, etc., 
was a ll to no avail. A  search fo r the 
source of breeding revealed that vast 
numbers were hatching in  the p artly  
digested sludge on d ry in g  beds at the 
nearby sewage treatm ent plant. DDT 
applied to the w alls of the sludge beds 
prom ptly solved the difficulty.

A t the E lizabeth  Jo in t  M eeting plant 
late last summer D D T  applied to 
screen doors proved ve ry  effective in 
destroying swarm s of houseflies which 
gathered there and entered the build
ing every  time the doors were opened.

Conclusion
A  great deal is yet to be learned 

about the methods of application of 
D D T , its effectiveness and its lim ita
tions. W hile the chemical offers great
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promise as a means of controlling un
desirable organisms, due regard "must 
be given its detrimental effects on bene
ficial insects, fish and other desirable 
forms of life. This fact should be kept 
in mind in using the material.

Magic insect killer that it is, DDT 
cannot be expected to be consistently 
effective if employed haphazardly. 
For each specific problem, be sure to 
use the DDT in the right form, and 
apply it by the right method at the 
right time.

Those who market the various com
mercial DDT preparations must be 
cautious in their claims and directions

for use, and this conservatism is re
flected in some of the warnings printed 
on the labels. It is just as well that 
prospective users be admonished to 
handle DDT compounds with extra 
care, at least until there is more com
plete knowledge of its effects on hu
mans and animals.

Sewage works operators confronted 
with insect control problems now have 
in DDT a practical and efficient wea
pon. Learn all you can about the sub
stance, study your problem in detail 
and then exercise your best judgment 
and common sense in employing DDT 
as a remedy.

RAPID METHOD FOR APPROXIMATE LOCATION OF 
SCUM AND SLUDGE LAYERS IN DIGESTERS *

B y  J o s e p h  D o m a n

S a n ita ry  'Engineer, D epartm en t o f  P u b lic  Worlcs, G reenwich, Conn.

A continuous record of the varying 
depths of the scum, supernatant and 
sludge layers in a digester is a handy 
aid to good operation. Such a record 
not only affords warning that spe
cial digestion control procedures may 
be necessary; it also gives information 
as to the effectiveness of the measures 
employed. The method of maintain
ing this continuous picture of condi
tions in the separate digester of the 
Grass Island sewage treatment plant 
at Greenwich, Conn., may be of inter
est to other operators.

As all operators know who have made 
sludge and scum elevation determina
tions by sampling from the top of a 
digester, this is a bothersome and 
messy job which requires an appreci
able amount of time. It is a task that 
is not performed with any degree of 
enthusiasm, especially under unpleas
ant weather conditions. The daily

* Presen ted  a t Spring  M eeting, New E n g 
lan d  Sewage W orks A ssociation; Greenwich,
Conn. ; M ay 17, 1946.

sampling and sounding necessary to 
obtain the desired picture of digester 
conditions are therefore frequently 
omitted from routine plant operations, 
hence a continuous check on digester 
conditions and the effectiveness of con
trol measures is usually lacking.

T h e  M e th o d

Inasmuch as the Grass Island di
gester, like many others, is provided 
with a battery of permanent sampling 
pipes at different elevations and dis
charging into a convenient indoor sink, 
a method has been worked out whereby 
scum and sludge elevations can be de
termined daily from a set of samples 
from these pipes, plus an extra sample 
from one of the decanting pipes. 
These data are then plotted to provide 
a substantially correct picture of di
gester conditions. The entire proced
ure is usually completed in about 30 
minutes.

In making routine sludge line de
terminations, samples are required at
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F IG U R E  1.—Elevation chart of the Grass Island digester at left.—Scales used for 
interpolating sludge and scum limits at right.

about 9-in. vertical intervals, or even 
less, near the sludge line. I f  such 
sampling intervals were available in a 
digester, the sludge line could be de
termined to within about 2 or 3 in. 
I f  sampling intervals of 2 ft. were pro
vided, the sludge line could be esti
mated to within about a foot of its 
actual position, merely by proper 
judgment of the appearance of the 
samples. At the Grass Island digester, 
however, the sampling pipes are at 
vertical intervals of 3 ft. 9 in., and al

though a system was devised for classi
fying the appearance of the samples 
and estimating the positions of the 
scum and sludge lines from the ob
served appearance, this was not en
tirely satisfactory. When checking the 
levels thus estimated by direct samp
ling from the top of the tank, the esti
mated levels sometimes differed by as 
much as 2 ft. from the more accurately 
determined levels, although they 
usually checked within a foot.

In order to obtain better approxi-
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inations, a series of samples were taken 
from  the top of the tank at 9-in. inter
vals from  the sludge layer to a point 
about 4 ft. above the sludge line. The 
per cent solids b y  volume was then de
term ined fo r each sample a fter a 10 - 
min. settling period in 250-ml. gradu
ated cylinders. From  these data, a 
tentative interpolation curve was 
plotted to show how the distance from  
the sludge line varied  with the differ
ent percentages of solids obtained. 
This curve was later modified to that 
shown in F ig u re  1 . A  sim ilar series 
of sam ples and curve, as also shown in 
F ig u re  1 ,  were obtained for the vicin
ity  of the scum line.

Instead, therefore, of estim ating the 
location of scum and sludge lines 
from  the observed appearance of the 
samples, the procedure was changed to 
obtain the percentage solids b y  volume 
a fter a timed 10 -min. settling period 
in the cylinders and, by  use of the in
terpolation curves, the estimated posi
tions of the scum and sludge lines were 
obtained between adjacent samples 
showing thick solids and supernatant. 
Several check measurements from  the 
top of the digester indicated that the 
approxim ated levels were consistently 
within a foot of the correct elevations, 
which is regarded as an acceptable de
gree of accuracy fo r all practical p u r
poses.

Present Procedure

The procedure now is to collect rep
resentative samples at the sink in quart 
mason ja rs , brin g them to a laboratory 
bench, shake them thoroughly, trans
fer them to graduated cylinders, allow 
them to settle fo r 10  min. then read 
the ml. of settled and floated solids, 
add them together and compute the 
per cent of solids b y  volume. The cy
linders w ill indicate the highest samp
ling point showing sludge and the 
lowest sam pling point showing super
natant. Supernatant is here regarded 
as liquid containing 35 per cent or less

of settled plus floated solids b y  volume 
a fter 10  min. settling.

On a chart (F ig u re  1 )  of digester 
elevations on which the sam pling point 
elevations are plotted, the sludge in
terpolation chart is placed with the 
vertical percentage solids as obtained 
at the lowest sam pling point showing 
supernatant at the elevation of that 
sam pling point. A n  arrow  on the 
sludge interpolation chart indicates 
directly the estimated elevation of the 
sludge line.

A  sim ilar procedure is used for esti
m ating the elevation of the scum line. 
H ere the scum interpolation chart is 
placed with the vertical percentage 
solids as obtained at the highest sam p
ling point showing supernatant at the 
elevation of that sam pling point, and 
the elevation of the scum line is read 
opposite the scum line arrow. Ordi
n arily , this arrow would be at the 35 
per cent solids level, but apparently 
the scum conditions are affected b y  gas 
agitation at the w all of the digester 
(where the sam pling pipes term inate), 
and probably also by  the movement of 
the floating cover during decanting 
and pum ping. The scum line arrow 
was therefore a rb itrar ily  dropped 18  
in. to give estimated readings which 
would check within a foot of actual 
measurements from  the top of the tank. 
The m anner in which the digester 
measurements are recorded is shown 
in Table 1 .

A  word of caution is required with 
regard to the taking of samples. These 
should alw ays be taken when the di
gester is in an undisturbed condition 
from  either pum ping, decanting or 
flushing, as erratic results w ill be ob
tained i f  the samples are taken while 
the digester is in an agitated condition. 
A t the Grass Island plant, the samples 
are now taken first thing in the morn
ing preceding decanting, thus taking 
advantage of the overnight quiescent 
period in the digester. I t  is also im
portant, of course, to let each sam pling



sludge and supernatant layers is not 
quite as accurate as might be desired, 
and is really only an operator’s short
cut to obtain conveniently information 
of sufficient accuracy for practical 
purposes. A better degree of accuracy 
would undoubtedly be possible if the 
sampling pipes in the lower half of the
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TABLET.—Approximate Location of Scum, Sludge and Supernatant Layers, 
Grass Island Digester, April 7 to May 4, inch, 1946

Observations Elevations Layer Thicknesses

Day Per Cent Solids by Volume Dist. Top 
Wall to Btm. Scum Sludge Scum1 Sludge2

(ft.)

Super

Pt.
2

Pt.
3

Pt.
4

Pt.
5

Pt.
c

Pt.
6

Top Fltg. 
Covei 
(in.)

Fltg.
Cover

(ft.)

Line

(ft.)

Line

(ft.) (ft.)

natant

(ft.)

s 7 No samples
M 8 100 2 0 .0 8.8 7.2 10 .0 100 28 2 2 .0 19.3 9.5 2.7 7.5 9.8
T 9 100 98.4 11 .2 10 .0 100 100 24 22.3 17.9 11 .8 4.4 9.8 6.1

W 10 100 100 11 .6 13.6 17.0 100 24 22.3 18.4 11 .8 3.9 9.8 6 .6
T 11 100 90.0 9.6 10.4 14.0 100 27 22 .1 18.7 11.3 3.4 9.3 7.4
F 12 100 100 11 .2 13.6 19.0 100 29 21.9 18.2 11 .8 3.7 9.8 6.4

S 13 100 100 9.6 10.4 16.0 100 24 22.3 18.5 11.3 3.8 9.3 7.2
s 14 No samples.
M 15 100 25.6 6.4 7.2 100 100 31 2 1 .8 2 0 .0 1 0 .6 1 .8 8 .6 9.4

T 16 100 ioo 10.4 8 .0 10 .0 100 19 2 2 .8 19.3 11 .2 3.5 9.2 8.1
W 17 100 100 11 .2 1 1 .2 33.0 100 20 22.7 17.8 11 .8 4.9 9.8 6 .0
T 18 100 97.2 7.2 6.4 14.0 100 22 22.5 18.7 1 0 .8 3.8 8 .8 7.9

F 19 100 100 12 .0 12 .0 100 100 27 22 .1 17.5 11.9 4.6 9.9 5.6
S 20 100 100 6 .8 8 .0 14.4 100 29 21.9 18.7 10.7 3.2 8.7 8 .0
S 21 No saimpies

M 22 99.2 98.0 4.8 5.6 25.0 100 32 21.7 17.8 10.5 3.9 8.5 7.3
T 23 100 100 6.4 7.2 11.0 100 16 23.0 19.2 10 .6 3.8 8 .6 8 .6
W 24 100 100 8 .0 9.6 13.0 100 32 21.7 18.8 11.0 2.9 9.0 7.8

T 25 100 100 7.6 6.4 10 .0 100 27 22 .1 19.3 10 .8 2 .8 8 .8 8.5
F 26 100 100 4.0 6.4 10 .0 100 45 2 0 .6 19.3 10.5 1.3 8.5 8 .8
S 27 100 100 7.2 6.4 100 100 28 2 2 .0 2 0 .0 10 .8 2 .0 8.8 9.2

S 28 No samples
M 29 100 100 4.0 3.2 10 .0 100 27 22 .1 19.3 10.5 2 .8 8 .5 8.8
T 30 100 100 5.6 6.4 11.0 100 [34 21.5 19.2 10.5 2.3 8.5 8.7

W 1 100 100 7.2 6 .0 8 .0 100 20 22.7 21.5 10 .8 1.2 8 .8 10.7
T 2 100 100 5.6 4.0 6 .0 100 21 2 2 .6 21.5 10.5 1.1 8.5 11.0
F 3 100 100 8.4 6 .8 11.0 100 21 2 2 .6 19.2 11 .2 3.4 9.2 8 .0

S 4 100 100 12 .0 10 .0 10 .0 100 15 23.1 19.4 11.9 3.7 9.9 7.5

Ave. 3.1 9.0 8.1

1 Scum thickness is below bottom of floating cover at outside edge.
2 Sludge depth is above top of sludge hopper (elev. 2.0).

pipe flow long enough to make sure 
that the collected sample actually 
comes from the digester and not from 
material deposited in the pipes.

C o n c lu s io n

The above procedure for determin
ing the location and thickness of scum,
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digester were spaced vertically not 
more than 2 ft. 6 in. apart and in the 
upper half not more than 2 ft. apart.

If  this spacing is employed by de
signers, it will permit the operator 
conveniently to obtain daily scum and 
sludge line locations either from ob
servation of samples taken indoors or 
from the per cent solids test on such 
samples. This convenience in obtain
ing necessary digester control data,
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which would otherwise be omitted, is 
well worth the added cost of several 
additional sampling pipes. It is also 
suggested that sampling pipes be lo
cated at least 10 ft. from decanting 
pipes.

For valuable assistance in connec
tion with this work, acknowledgment is 
hereby made to Joseph P. Blackett, 
Chief Operator of the Grass Island 
sewage treatment plant.

AN EFFECTIVE TEMPORARY SEWER PLUG

AN EFFECTIVE TEMPORARY SEWER PLUG

B y R ichard F. Cla pp

S.A . Sanitarian ( E ) ,  Sanitary Engineering Division, U S P E S

To run a check on suspected infiltra
tion into three blocks of sewer owned 
by the Federal Public Housing Au
thority in National City, Calif., it was 
found necessary to plug thoroughly 
two 12-in. sewers flowing into the line 
in question. A number of methods to 
stop the flow were tried without success 
because of the irregularly shaped 
openings of the sewer ends at the man
holes, and because of very considerable 
sewage flows which were found even 
as late as 2 a .m . Eventually, the idea 
of trying a small solid disk wheel 
equipped with a pneumatic tube and 
tire casing was conceived by Frank T. 
Wigley, San Diego FPHA Area Main
tenance Supervisor. The wheels used 
were 12 in. in diameter, and were taken 
from a power lawnmower. The tread 
had been worn from the tires, giving 
it a smooth bearing surface of approxi
mately 3 in. width.

Assembly of the device is shown in 
Figure 1. To plug the hole in the cen
ter of the wheel, a threaded bolt was 
set in the hole and a nut and gasket 
threaded on one end. Another nut 
and gasket were then threaded on the 
other end to complete the seal. An 
eye nut wTas screwed onto the end of 
the bolt which projected into the man

hole. A rope was tied through this 
eye to facilitate removing the tire from 
the manhole at the end of the check. 
The valve was removed from the valve 
stem of the tire and a piece of rubber 
hose long enough to reach well beyond 
the top of the manhole was screwed 
onto the valve stem. At the end of 
the flexible hose, which reached above 
the manhole, another air connection 
and valve was inserted. This was 
then connected to an ordinary tire 
pump.

In placing the plug in the sewer, 
there was sufficient flexibility in the 
tire casing to permit it to pass the ir
regular sewer opening into the man
hole. The tire was then turned at 
right angles to the sewer and inflated 
from the surface. This completely 
checked the sewage flow and was found 
during the test to hold against a very 
considerable pressure head which built 
up behind it. As a factor of safety 
during the test, however, shoring was 
placed against the wheel to insure that 
it would be held in position. At the 
end of the test when the shoring was 
removed, the inflated tire was still 
found to remain in position. To re
move the tire, the air was released
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K J
F IG U R E  1.—Assembly of sewer plug made from disc wheel and tire.

from  it through the valve at the su r
face and the tire w as then forced out 
b y  the pressure behind it and was re
trieved b y  the rope which was fastened 
through the eye bolt.

F rom  this experience, it would seem 
that this is an economical and ve ry  e f
fective method of p lugging sewers, 
and could be of value in infiltration

studies and sewer repairs. The plug 
m ay also be usefu l in  connection with 
flushing operations. Because o f the 
va rie ty  of sm all pneum atic wheels 
available on equipm ent such as wheel
barrows, motor scooters, and the like, 
it is believed that this method of 
p lugging could be applied at least to 
sewers of 8 to 12  in. diam eter.

BARK FROM THE DAILY LOG

B y  W a l t e r  A .  S p e r r y

Superintendent, Aurora (Illinois) Sanitary District

H erein we start a new year, a new 
volume, a new log and w ith  a new fe l
low logger. W e are happy to share the 
effort o f m aking “ The D aily  L o g ”  
interesting and useful with W . W . 
Mathews, Superintendent of the G ary, 
Ind., p lant, and we extend him a cor
dial welcome. W e are sure he joins 
us in w ishing an efficient and trouble- 
free  New Y e a r  to our readers. I t  
should be remembered, however, that 
D avid  H arum  said, “ A  few  fleas are 
good fo r  a dog— it keeps him from  
m editating too much on the fac t that 
he is a dog .”

A propos of all this, we are sure that 
every  operator w ill find solace in  the 
follow ing anonymous quotation; it is a 
good philosophy with which to start 
the New Y e a r :

“ The rain it poured, the sea it roared,
The sky was draped in black.

The old ship rolled, she pitched and bowled 
And lost her charted track.

“ 0  dear! 0  dear! Sir, will it clear?”
Loud wailed the dame on deck.

As they heaved the lead the skipper said, 
“ It always has by heck!”

J u ly  1-— One o f the gre a t men to whom 
w ater and sewage w orkers owe much 
is Clemens H erschel. In  1906 he de
veloped the h yd rau lic  studies of Gio
vanni B attista  V en tu ri, an Italian  
professor of physics of the 17 0 0 ’s, into 
the now indispensable V en tu ri meter. 
W e have alw ays adm ired the low-head 
type of m eter with the w ater columns 
and floats d irectly  connected to the 
register. Its  accuracy is so read ily
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checked that one has great confidence 
in its performance.

Recently, however, our meter threw 
a tantrum not previously observed in 
sixteen years. The flow 'indicated was 
about one million gallons low. After 
some days spent in checking and hunt
ing it was found that a hard incrusta
tion of accumulated sludge inside the 
float tube was interfering with the 
movement of the float. Tt took some 
ingenuity to clean the tube and flush 
it but now the accuracy of the meter 
has been restored.
Ju ly  10—Here is a suggestion about 
insulating that may prove helpful to 
others. A 5-in. steel pipe line 50 ft. 
long conveys sludge from our sludge 
meter to the primary digester. The 
pipe runs at an angle through the wall 
of the meter room to the outside, and 
is half above ground and half buried 
so that protection from freezing is re
quired. The old line has rusted out 
and the exposed part had been insu
lated with the usual pipe covering, 
while the part below the ground was 
encased in a wooden box. The whole 
scheme was unsatisfactory because 
water and melting snow leaked into 
the part below ground.

In planning the new line, the trench 
was dug down to the roof of the di
gester with the intention of building 
a concrete box, sealed to the roof of 
the digester, to be filled with dry sand 
and sealed with a concrete cover. The 
plan, however, was difficult and time 
consuming—even though we are told 
it was a good one. It was abandoned 
for the simpler solution of applying a 
heavy coat of “ No-Drip” —a water 
emulsion of asphalt containing ground 
cork, and having excellent insulating 
qualities. It was applied in succes
sive layers to a thickness of % inch. 
Finally the pipe was wrapped and 
wired with two thicknesses of roofing 
paper and the trench filled. Thus we 
accomplished a complete and lasting 
protection for the pipe with very little 
effort.

August 1 —The war is over. Tires can 
be had—if one knows the right people. 
Gasoline does not have to be accounted 
for. Folks again can travel by land, 
sea and air. Not only can neighboring 
operators drop in to talk things over 
but sanitation authorities from other 
lands are beginning to call. Chicago 
is a focal point of great interest to 
these gentlemen, who are undoubtedly 
awed by that city’s great plants and 
problems.

Many of these men, however, are 
keenly interested in plants of smaller 
size and during September Aurora 
was privileged to greet and entertain 
the following visitors from afar: Bjorn 
Romson, Civil Engineer, Stockholm; 
Sweden; Pedro Dolona, Engineer, 
Guayaquil, Ecuador; Dr. T. R. Bha- 
skaran, All India Institute of Public 
Health and Hygiene, Calcutta, India; 
Luis Romos, Chief Engineer, Sewage 
Section, Water Works and Sewage 
Service, Puerto Rico.
August 7—Once in a while a salesman 
calls to present a tool of such obvious 
merit and cleverness that it sells itself. 
We have just bought an item that is 
worth describing (even though we get 
no commission). It consists of an in
genious arrangement of a clamp, cut
ter and screw for drawing up a stain
less steel band that comes in 100-ft. 
strips, % to % in. wide by % in. inter
vals. Also, there is a corresponding- 
set of buckles through which the band 
is threaded and secured. It is called 
a “ BAN D-IT”  and is made by the 
Band-It Company, Denver 5, Colo. 
The cost of the outfit, including a 100- 
ft. roll of band and 100 buckles, is 
about $23.

The versatility of the kit is amazing. 
It so happens that in one week of use 
ours was paid for ten times over. One 
of our men was arrested and fined be
cause of a noisy muffler on his car. A 
sheet of galvanized iron and two bands 
completely restored the muffler. A 
downtown pump in a deep caisson de
veloped a hole in the check valve. Re



88 SEW AGE W ORKS JO U R N A L Ja n u a ry , 1947

moval, welding and replacement of the 
part would have been a long, hard and 
expensive job, but ten minutes, a 
piece of %-in. sheet rubber packing 
and a band made a good repair. A 
similar hole in the air drome of a 
sludge pump was soon fixed. The out
fit is excellent for making hose con
nections of any diameter.
August 10—The most difficult, most 
interesting and most important job for 
1946 was the cleaning and repairing 
of our No. 1  digester. In 1936 the 
unit was altered by raising the over
flow and changing the piping so as to 
make it function as a first stage di
gester, using the other two as secon
dary digesters. All three of these 
tanks are 50 by 50 ft. square and 16 ft. 
deep. They are equipped with fixed 
covers and with Dorr truss-supported 
mechanisms. The discharge pipe to 
the sludge beds is located 4 ft. above 
the bottom of the tank, thereby leav
ing 10,000 cu. ft. of contents that can 
only be removed by pumping.

Because of a broken casting, the 
scum arm on the No. 1  digester was not 
operating when it was put in service 
as a first stage unit, but despite the 
loss of this desirable feature the di
gester has done good work for ten 
years. During this period the only 
sludge removed was that transferred.

Late in 1945 it was noted that only 
50 per cent of the total gas was being 
produced in the first stage, instead of 
the 75 per cent normally obtained. 
We immediately suspected that grit 
and inert material had finally filled up 
the lower 4 ft. of the tank because of 
our practice of transferring sludge 
from mid-depth rather than the bot
tom. Exploratory samples confirmed 
our suspicions. Having no means for 
sludge recirculation, it was obvious 
that a thorough cleaning was in order. 
The job was started June 24 and fin
ished today.

After running all the sludge possible 
to the beds, the gas dome was removed 
and the cover of the inspection man

hole opened. This started enough cir
culation of air to purge the digester 
of gas. The process was hastened by 
keeping an electric fan running in the 
gas dome opening till the digester was 
completely emptied. The sludge in 
the bottom was so inert that practically 
no gas formed during the month re
quired to pump the tank down.

The material in the bottom of the 
tank was almost solid enough to stand 
on, and we were fearful that it could 
never be pumped out. An attempt to 
use a ball valve pump located on top 
of the tank was unsuccessful because 
the suction could not be maintained 
owing to frequent shutdowns to clear 
the valves of small sticks and stones.

We then rented a flap valve dia
phragm pump, in which the valves 
were large enough to pass an object 4 
to 6 inches in size. Instead of placing 
this pump on top of the tank, it was 
located about 10 ft. below the top on a 
platform between the tank and the 
sludge beds. This produced a syphon 
effect that helped keep the pump 
primed and greatly reduced the suc
tion head. The large flap valves not 
only passed the sticks but very heavy 
sludge as well. B y constantly jetting 
and at the same time moving the suc
tion end of the hose about in the soft
ened pools of sludge, the job was finally 
completed.

A near tragedy occurred during the 
pumping operation w7hen a high school 
boy attending the pump and jet was 
knocked to the ground by a bolt of 
lightning during a sudden thunder 
shower. Although he was badly scared 
(as were we) he soon recovered his 
nerve and went back to work.

One observation of interest was that 
the four 1 %-in. wrought iron heating 
coils carried on brackets on the walls 
of the tank appeared to be in excellent 
shape after their 16 years of service. 
No brackets were loose and but little 
corrosion was evident. The toughest 
mechanical job was that of replacing 
the 200-lb. castings for the scum arms
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at the top, and a similar casting 
(found cracked) for the plow arms at 
the bottom.

The tank was seeded with sludge 
from the secondary digesters and filled 
with raw sewage. Gas production be
gan immediately. (Almost 80 per cent 
of the total gas production has taken 
place at the first stage digester since it 
was cleaned.)
A u g u s t  25—As we were setting up the 
routine B.O.D. dilutions this morning, 
in walked a fine looking family group 
of four. “ Are you the Mr. Sperry? 
We read all your articles,”  was the 
flattering opening remark.

And so we became acquainted with 
Superintendent Glen Jenks and fam
ily, of Sheridan, Wyo. An entire 
morning was pleasantly passed in talk
ing shop.
Septem ber 3—Both the superintendent 
and his men derive real satisfaction 
from a difficult job that is well planned 
and successfully completed. Such an 
experience builds confidence and good 
will.

The incinerator at the Aurora plant 
was installed in 1932 and, barring 
minor repairs, it has stood up well and 
given excellent service. On top of the 
brick structure there is a large sheet 
iron box to receive, drain and store wet 
screenings until they are fed to the 
burning grates below through a hole 
at the rear of the box. The hole can 
be closed with a cast iron plug attached 
to a wire rope and weight. Finally 
this box completely rusted out and the 
incinerator emitted smoke and odorous 
gasses.

We managed to keep the incinerator 
in service until the end of the war 
made it possible to secure the sheet 
iron necessary to give it a thorough 
overhauling. This time the back and 
sides were laid up with fire brick, well 
supported by the angle iron frame, 
which was reinforced with additional 
angles and completely rewelded. The 
feed door in front, the top and the 
drain pan were made of 7 gauge sheet

iron, replacing the 12 gauge sheet 
originally used. A ventilating pipe 
cut into the top of the box was vented 
into the stack to bleed off smoke and 
fumes. New furnace doors, frames 
and grate bars (two years on order) 
and some minor brick repair com
pleted the job. The incinerator, as 
rebuilt, works better than ever and 
not in our lifetime will the upper part 
need rebuilding.

An old furnace man gave us a tip 
on laying fire brick that we pass along. 
The brick are thoroughly soaked in a 
tub of water before being dipped into 
the fire clay cement slurry and laid. 
The water in the cement is not ab
sorbed by the brick, giving a strong 
bond.
Septem ber 12—Providence needs to be 
kind to the operator that is not a 
Jack-of-all-trades, including clock re
pairing. We had our turn today 
when the 5,000 eu. ft. per hr. gas meter 
stopped recording only eleven months 
after we had taken it down for a com
plete overhauling.

It was a four-man job to disconnect 
and load this meter into the truck so 
we decided to investigate first. After 
opening the waste trap on the digester 
and connecting the gas pressure tank 
to the engines, the meter was cut out 
and the top removed. The diaphragm 
and valve mechanism were intact, but 
the small bronze rod that transmits 
the valve motion to the counter head 
corroded until it broke off in the 
stuffing box. The counter clock was a 
crusted mass of copper sulfide scale, 
due to a slight leakage through the 
stuffing box. Some of the small pinions 
were filled with the same scale and one 
large wheel had broken loose from its 
shaft. Bad as it. looked, only a half 
day was required for three of us to 
clean up the meter, solder the broken 
parts and restore it to service. It 
works, too!
October 6—Long before the time for 
the Toronto convention we made ar



90 SEW A G E W ORKS JO U R N A L Ja n u a ry , 1947

rangements to make the trip by plane. 
It was our first flight and greatly en
joyed—will surely try it again.

Imagine our pleasure, on arrival at 
the Chicago airport to find that Prof. 
Babbitt of the University of Illinois,

L. S. Kraus of Peoria, Walter Kunsch 
of Urbana and Henry Riedesel and 
Dennis Johnson of Rockford were all 
scheduled for the same flight. All of 
which made the experience so much 
more enjoyable.

INTERESTING EXTRACTS FROM OPERATION 
REPORTS

C o n d u c t e d  b y  L e R o y  W. V a n  K l e e c k

A n n u a l R e p o rts  of Sew age  D isp o sa l and  G arb age  R e d u c t io n  of the 
C it y  of In d ia n a p o lis  fo r the Y e a r s  1942, 1943 and  1944 *

By’ D o n  E. B l o o d g o o d , Superintendent in 1942, a n d  W. H. F r a z ie r , 
Superintendent in 1943 and 1944

1942 R e p o r t

Industrial Inspection and Interceptor
Connection Maintenance
There were 1,337 inspections made 

at filling stations, meat packing plants, 
and dry cleaning establishments. Of 
the 436 violators, recalls were made on 
265 and of this number 17 1 had made 
the requested corrections. The co
operation of the larger companies is 
very gratifying and, of course, is the 
most sought after.

A thorough inspection of interceptor 
connections (connections from com
bined sewers to intercepting sewers) 
has been maintained throughout the 
year. There were 233 stoppages re
moved during the year. The inspec
tions were made at intervals of only a 
few days, so that the overflow of sew
age into the various streams was kept 
at a minimum. (A b s t . note: Another 
city to share honors with Buffalo, N. 
Y., for a necessary job too frequently 
neglected by municipalities.)

Prim ary Tank Skimmings
Some difficulty has been experienced 

in pumping the skimmings from the
* For previous extracts see T h i s  J o u r n a l , 

10, 1, 137 (Jan., 1938) and 11, 3, 542 (May, 
1939).

primary tanks. The grease apparently 
forms a coating on the inside of the 
sludge line. This condition was found 
to be particularly troublesome in the 
venturi throat used for measuring pri
mary sludge pumpage. Some hopes 
are being held out for the remedying 
of this condition by use of steam. Re
sults to date are not conclusive. 
(Abst.  note: Rodding of lines generally 
proves to be the best remedy.)

Secondary Treatment
As in the past evgry effort was made 

to remove as much B.O.D. as possible 
before discharging the effluent to the 
stream, but with the increases in sew
age volume and sewage concentration, 
it was impossible to treat all of the 
clarified sewage by the activated sludge 
process with the present plant capac
ity. The amount of sewage treated by 
the activated sludge process was the 
maximum that could be handled and 
still give plain aeration treatment to 
the balance of the sewage flow.

At the end of the year, it was appar
ent that such diffuser plates as could be 
removed for cleaning would have to be 
given the caustic-hydrochloric acid 
washing before they would be suitable 
for aeration during the coming year.
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Past experience indicates that diffuser 
plates should be cleaned every two 
years.

For the months of March, April and 
May, practically no sewage was treated 
by the activated sludge process. The 
reason for this is quite apparent when 
looking at the river flows for these 
months. The policy has been to give 
the degree of treatment, in the cooler 
months, necessary to maintain the 
river in a satisfactory condition and 
not allow the accumulation of sludge 
banks to give trouble during the low 
water of the summer months. Though 
the plant has adequate capacity to give 
the necessary treatment for about 8 
months of the year, it does not have 
sufficient capacity to treat all of the 
present concentration of clarified sew
age to the degree necessary to keep the 
stream in a respectable condition dur
ing the other four months.

Sludge Disposal

The quantity of digested sludge re
moved from the lagoons was consider
ably lower than it has been for the 
three previous years. No doubt the 
tire situation and gasoline rationing 
had much to do with the amount of 
sludge hauled by the market garden
ers. The sludge was in good condition 
and each load that was hauled away 
represented a goodly amount of solid 
material. Though the sludge lagoon 
capacity seems adequate for the pres
ent, the sludge disposal problem can 
easily become critical in a compara
tively short time. Should it develop 
that in the next year or two that little 
or no sludge is hauled away by the 
market gardeners, the sludge disposal 
problem could become serious.

River Data
The flow in White River did not 

reach a critical low until October and 
the cool weather, giving reduced bio
logic activity, assisted in eliminating 
any adverse effect upon aquatic life in 
the stream. This higher river dis

charge was greatly appreciated in view 
of the fact that the increased load on 
the plant necessitated the discharge 
of more putrescible material to the 
stream than can be handled by the 
stream at flows which are not unusual.

Work done several years ago on the 
amount of B.O.D. that can be handled 
by the stream indicated that in order 
to maintain the required amount of 
oxygen in the river, it would be im
possible to discharge more than 8,000 
to 10,000 lb. of B.O.D. into the stream 
each day. To meet this requirement 
for a flow of 70 m.g.d., which was not 
unusual for the summer of 1942, it 
would require the discharge of a plant 
effluent not exceeding 13 to 15 p.p.m. 
of B.O.D. The average daily dis
charge of B.O.D. for the minimum 
month was 27,400 lb.

1943 R e p o r t

Industrial Inspection and Interceptor  
Connection Maintenance 
A total of 1,317 inspections were 

made this year at filling stations, ga
rages, meat packing plants, canning 
plants, poultry houses and dry clean
ing plants. A total of 417 violations 
were found; 291 recalls were made, 
and 193 corrections were found to have 
been made. This record looks good 
but actually the violations by the large 
companies have been more numerous 
than in past years. This can no doubt 
be attributed to increased production 
plus the shortage of help.

The 120 connections between the 
combined sewers and the intercepting 
sewers have been inspected regularly 
for stoppages. During the year 190 
were found and removed. .

Primary Treatment
Thirty-eight per cent of the sus

pended solids were removed from the 
raw sewage by primary treatment. 
This would be considered poor effi
ciency for a primary plant of modern 
design, however, since 40 per cent of 
the raw sewage passes through fine
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screens affording a solids removal of 
about 15 per cent and the remaining 60 
per cent passes through primary set
tling tanks with a detention time of 
approximately 30 min., it is probably 
all that can be expected.

Skimmings from the primary settlers 
are still being pumped to the sludge 
lagoons. Considerable trouble has 
been experienced, however, with 
grease which coats the inside of the 
pipe line. A bonnet was removed 
from a valve on this line and inspec
tion revealed that the 6-in. pipe wras 
lined with a 1 -in. layer of grease, leav
ing an opening equivalent to a 4-in. 
pipe. Steam has been turned into this 
line several times but, since there are 
only a few hours each day that the line 
is not being used, only about the first 
four or five hundred feet can be heated. 
Too, there are no expansion joints in 
the line and it usually breaks when 
heated. No doubt another method of 
disposal will have to be worked out.

Secondary Treatment

Sewage was treated by the activated 
sludge process in only ten of the 21 
aeration units during the critical 
months. The plain aeration of sewage 
(without return sludge) was practiced 
in the remainder of the plant. It was 
impossible to treat all of the sewage 
received from the primary process 
by the activated process. This was no 
doubt in large part and possibly 
wholly due to the insufficient capacity 
of the primary clarification plant, 
which made it necessary for the sec
ondary treatment plant to handle a 
very strong sewage.

The air diffuser plates were removed 
from two aerators for cleaning. Of 
the 2,744 plates removed, 258 were 
broken either while being removed or 
during the washing process. These 
plates were cleaned by boiling them 
in 6 per cent caustic for 5 hours, wash
ing with water and blowing with air, 
and then submerging them in 10 per 
cent muriatic acid for about 18 hours,

after which they were washed with 
water and blown with air again. This 
is the second time that the plates have 
been removed and cleaned. Cleaning 
restored them to about 5 0  per cent of 
their original permeability.

Sludge Disposal

Sludge was hauled only during the 
first three months of the year. No 
sludge was hauled during the fall and 
winter months because the crane, nor
mally used to dip sludge, was engaged 
in loading coal for the power plant be
cause of the coal mine strike.

The digestion lagoons are rapidly 
becoming filled and something will have 
to be done in the very near future. 
This condition has been made more 
critical by the discharging of ground 
garbage into the lagoons. The garbage 
reduction plant was not able to process 
all of the garbage because of con
demned cookers.

1 9 4 4  R e p o r t  

Industrial and Interceptor Inspections
A total of 1 ,4 5 9  inspections were 

made at filling stations, garages, meat 
packing plants, canning plants, poul
try houses, dry cleaning establish
ments, etc. Violations numbered 5 4 4 ;  
3 3 2  recalls were made and 2 0 5  correc
tions were found to have resulted.

The 1 2 0  connections between the 
combined sewers and intercepting sew
ers have been inspected regularly for 
stoppages and 1 9 8  such stoppages were 
found and removed.

Prim ary Treatment

Three of the revolving fine screens 
have been completely overhauled. 
New shafts, bushings, and sprockets 
were installed and the new sprockets 
were located on the opposite end of the 
screen from where they have been been. 
Material has been ordered and pro
gress is being made in the overhauling 
of the other six screens, which need it 
badly.

As no effective method was found to
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TABLE 1.— Sum m ary of 1942, 1943 and  1944 O perating D a ta  a t Indianapolis, Ind.

I tem 1942
A verage

1943
A verage

1944
A verage

Estimated 1942 population 404,000
1,826.72

60.06
61.0

416,000
1,765.48

61.59
59.6

416,000
1,907.58

63.26
60.7

Sewage flow (m.g. per month)
Sewage flow (m.g.d.). . .
Sewage flow primary treated (per cent).........
Grit (cu. ft. per m .g.). 1.69

1,410
44

1 35 1 05
Raw sludge (lb. dry solids per m .g.). . 1,200

38
1,093

35Solids removed by primary tanks, per cent..............
Activated sludge and plain aeration treated sewage

(m .g.d.)..........................................................................
Lb. solids removed by secondary treatment per m.g. 
Activated sludge treatment:

Flow treated (m .g.d.).............

60.06
1,597

22.67 
1 45

61.34
1,274

13 54

63.26
1,334

20 8
Air (cu. ft. per gaL).............. 1 68 1 52
Air (cu. ft. per lb. B.O.D. removed)...................... 847 1,060 

8 97
1,095 

8 9Aeration period (hr.) ....................... 8 28
Settling rate (gal. per sq. ft. per day).................... 825 781
Lb. dry solids removed per m.g............................... 1,764 

42 23

1,764

53.36.

1,908

51.92
Plain aeration treatment:

Flow treated (m .g.d.).................................................
Air (cu. ft. per gal.).................................................... 0 49 0.53 0 59
Air (cu. ft. per lb. B.O.D. removed)...................... 544 623 ' 577
Aeration period (hr.).................................................. 6.43 7 9 7.45
Settling rate (gal. per sq. ft. per day).................... 1,284 

1 525
1,489
1,145

30.3

Lb. solids removed per m.g....................................... 1,474 

28 4
Ash (per cent)

Primary sludge............................................................ 30.9
Plain aeration sludge........... 35.0 32.3 32.1
Activated sludge......................................................... 34.0 32.7 35.1

Suspended solids:
Raw sewage (p.p.m .).................................................. 386 366 364
Settled sewage (p.p.m .)............................................. 215 224 234

7 13 5
Total plant effluent (p.p.m .).................................... 41 50 44

7.04 6.24 5.3
Plain aeration sludge (per cent).............................. 4.44 4.24 3.8

0.92 0.89 0.92
0.24 0.26 0.28

Chloroform soluble matter:
Settled sewage (p.p.m .)............................................. 46.3 47.1

19.5 21.4
5-Day B.O.D. (p.p.m.):

252 247 262
182 181 193
103 92 106

Activated sludge effluent........................................... 9 13 10
Effluent to river ......................................................... 76 85 81

White River data:
1,207

5.99
1,490

5.77
740

6.9
D.O. 6.25 mi. below plant (p.p.m.)........................

Cost of operation:
3.98

8.69

3.60

9.67

1.7

9.81
0.47 0.49 0 54

Night soil removal:
150 153 147

3,252
14,878

2,499
10,556

2,520
2,592

103
Aerator loading (lb. B.O.D. per 1,000 cu. f t . ) ......... — — 25.5
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remove or keep the grease from collect
ing in the sludge discharge line, a 
large wooden tank 16 ft. high was set 
up near the primary settling tanks to 
receive the grease. The pipe connec
tions to this tank are similar to those 
of an ordinary catch basin. When a 
quantity of grease collects in the tank 
it is pushed off into a chute near the 
top of the tank and drops into a truck. 
Practically no water is drawn off with 
the grease. It is then hauled to the 
sewage plant dump where it is burned. 
This method of removal has been 
trouble-free and economical in opera
tion.

Secondary Treatment
Both activated sludge treatment and 

plain aeration treatment was given the 
sewage. During September and Oc
tober the plant was operated half as an 
activated sludge plant and half as a 
plain aeration plant.

Sludge Disposal
The digestion lagoons are all full 

except No. 12, which is dried down for 
cleaning. Space for waste sludge is 
obtained only by rotating the feed 
from one lagoon to another, so each 
goes through a cycle. It is hoped that 
there will be sufficient lagoon capacity 
to handle the sludge until the sewage 
plant is enlarged, at which time some 
other means of sludge disposal will no 
doubt be adopted.

River Data
More pounds of B.O.D. were received 

at the plant in 1944 than in any previ
ous year, and consequently more 
B.O.D. was discharged to the river. 
This heavy load to the river, plus the 
fact that the average river flow for the 
last six months of the year was only 
140 c.f.s., kept the river in poor condi
tion during the summer months and 
until the end of the year.

R e p o rt  of Sew age  Pu rif ica t ion  for the Y e a r  E n d in g  M a rc h  31, 1945, 
fo r the D e n to n  U rb a n  D is t r ic t  C ounc il, D en ton , E n g la n d

B y  D o n a l d  H .  B a r r a c l o u g h , Manager

Tank Treatment of Sewage
Precipitation with lime was again 

the method of tank treatment; the 
average dose of lime applied, based on 
the volume given full treatment, was 
7.87 parts per 100,000 as compared 
with 9.0 parts per 100,000 for the 
previous year. Some economy in lime 
usage was effected during the summer 
months, when liming was restricted to 
the strongest sewage flows only, and in 
this way advantage was taken of the 
capacity of the active biological life in 
the filters to consume organic sewage 
matter.

Filtration
All precipitation tank effluent has 

been given full treatment by filtration, 
the average dose applied to the filters

being 74 gal. per cu. yd. compared with 
77.3 gal. per cu. yd. for the previous 
year. Slight surface ponding occurred 
in the winter and this was relieved by 
forking, and moss growths during the 
summer and autumn were eliminated 
by salt treatment. Approximately 7.0 
m.g. of tank effluent were treated on 
the land filtration area.

Effluents were generally satisfactory, 
although there were periods when they 
were in the “ borderline”  class, due to 
the presence of suspended solids. It 
is not possible to remove these humus 
solids until the necessary tanks are in
stalled in the extensions scheme.

There was no nuisance from filter 
flies and the insect achorutes viaticus 
continued to thrive and accomplish 
useful cleansing of the filter media.
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Sludge Disposal

The quantity of sludge produced was 
lower than the previous year, and all 
the press cake and a ir dried sludge was 
sold fo r agricu ltural use. The im
proved conditions in filter pressing 
were m aintained, the percentage of 
lime used being lower than in the pre
vious year, while the quantity of wet 
sludge per press was increased. Press 
cakes have generally been satisfactory 
and there has been reduced wear on 
cloths in consequence.

Sm all quantities of sludge, totalling 
7 12  tons, were passed to the lagoon for 
digestion during the year, and were 
a fterw ards dried on the experim ental 
d ryin g bed.

(This report did not include a gen
eral description of the plant, but the 
follow ing data give some inform ation 
on the treatm ent units.— Abstractor)  :
Primary precipitation tanks—Two in number,

having total capacity of 142,644 gal. 
Secondary precipitation tanks—Four in num

ber, having total capacity of 696,376 gal. 
Storm water tanks—Two in number, having 

total capacity of 342,893 gal.
Percolating filters—8 circular units and one 

rectangular unit with a total capacity of 
12,672 cu. yd., all 4 ft. 6 in. deep.

Table 2 is a b rie f sum m ary of the 
1944^-45 operating data.

TABLE 2.—Summary of 1944-45 Operating 
Data, Denton, Eng.

Ite m  A verage

Estimated population served  23,000
Daily dry weather sewage flow (gal.) 750,000
No. of premises discharging trade

effluents.............................................  17
Industrial waste flow in sewers (gal.) 256,700
Cost of operation (pounds sterling) 3,302
Sludge removed from tanks (tons) 8,328
Press sludge cake produced (tons) 1,306
Storm water tanks operated (days) 167
Per cent of sewage flow given full

treatment..........................................  88.4
Per cent of sewage flow given storm

water treatment............................... 11.6
Tank cleansing operations (times per 

year):
Primary tanks..................................  44
Secondary tanks..............................  30
Storm water tanks..........................  17

A n n u a l R ep o rt  of the Buffa lo, N e w  Y o r k  Sew er A u th o r it y  for 
the Y e a r  1944-1945 *

B y  J o h n  W . J o h n s o n , Works Supt., G e o r g e  F . F y n n , Chief Chemist, 
a n d  C e c i l  F . S e i t z , Chief Engineer, Sewers Dept.

Improved Grinding Teeth

M aterial removed from  the %-in. bar 
screens was ground and returned to 
the sewage flow. W ith  additional test 
runs it was found that specially heat- 
treated carbon steel grinding teeth 
produced more satisfactory  results 
than those tipped with expensive al
loys. Indications are that even when 
all metals are again available the 
form er type w ill be used because the 
latter failed  so often at the junction 
between the cutting edge tip and the 
holding stub.

* For previous extract see T h i s  J o u r n a l ,  

18, 319 (1946).

Pipe Clogging from Grit
W arm  weather in M arch caused all 

of the record accumulations of the w in
ter snow to melt within a short space 
of time. Runoff therefrom  brought a 
vast quantity of sand and grit to the 
treatm ent works. F in er particles of 
sand, which carried over to the sedi
mentation tanks, plugged the suction 
lines and two tanks had to be dewatered 
in turn so that the lines could be 
cleared. E xe rtin g  w ater pressure on 
one line caused a vertical section of 
the 8-in. pipe to burst. W hen sewer 
cleaning rods and augers fa iled  to 
make headway, a w ater power turbine 
cutter succeeded in freeing the obstruc
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tion. As a means of reducing this 
carry-over from the grit chambers, the 
discharges from the main pumps were 
throttled and some benefit was noted.

Operation of Sedimentation Tanks

Eemoval of suspended solids from 
the sedimentation tanks was over 20 
per cent greater than during the past 
seven years. Raw sludge pumped 
from them averaged 160,000 gal. of
7.9 per cent solids per day. Oil in 
the sewage again created problems 
throughout the year. A new type of 
culprit made its appearance as a heavy 
brown mass on the surface. Samples 
taken gave high volatile values and 
extractable ether was high; the sub
stance was also infested with maggots. 
Determination of the offending indus
try was difficult, but by the end of the 
year the sewer patrol had localized the 
source to one district and was proceed
ing to search further.

Raw Sludge Pump Performance Im
proved

Tests with the raw sludge plunger 
pumps confirmed the fact that better 
performance and service were obtained 
with plungers of smaller diameter. 
Consequently, eight of the units were 
reconstructed with heavier housings, 
pistons, drive rods and bearings, and 
pistons were reduced 2 in. in outside 
diameter.

Pipe Clogging from Tank Skimmings

Removal of tank skimmings still con
tinued to give trouble in the operation 
of plunger pumps and through the dis
charge piping. Satisfactory equipment 
to handle such material is limited to a 
few types or methods which were be
ing investigated at several other plant 
locations. It is expected that by next 
year some type can be secured which 
will remove the scum more satisfactor
ily. The coating of grease on the walls 
of the discharge line is still being 
checked by frequent steaming of the 
line to a degree which will melt the de

posit. This leaves much to be desired 
because of the distortion which occurs 
when a 600-ft. cast iron bell and spigot 
line is subjected to heat ranging from 
150 to 180° F. This procedure had

TABLE 3.—Summary of 1944-45 Operating 
Data, Buffalo, N. Y.

I te m  A verage

Estimated population served  600,000
Sewage flow (m .g.d.).........................  145
Total cost of operation (dollars). . 443,558.54

Cost per m.g....................................  8.40
Cost per m.g. excluding pumping 6.99

Suspended solids:
Raw sewage (p.p.m .)....................  222.0
Effluent (p.p.m.)............................  121.0
Removal (% )..................................  45.5

pH raw sewage...................................  7.1
B.O.D.:

Raw sewage (p.p.m .)....................  134.0
Effluent (p.p.m .)............................  97.0
Removal (% )..................................  27.6

Chlorine demand:
Raw sewage (p.p.m.)....................  4.6
Supernatant liquor (p.p.m.)........  331.0
Total demand (p.p.m.).................  4.91

Presumptive Coliform bacteria:
Raw sewage (1,000 per m l.)  90.9
Effluent (1,000 per m l.)...............  1.83

Grit:
Cu. ft. per m.g................................  2.3
Per cent dry solids........................  60.1
Per cent volatile matter...............  39.8

Raw sludge:
1.000 gal. daily...............................  160.0
Per cent dry solids......................... 7.9
Per cent volatile solids.................  64.2
p H .....................................................  6.4

Digested sludge:
1.000 gal. daily...............................  75.0
Per cent dry solids......................... 8.7
Per cent volatile solids.................  57.8

Supernatant liquor:
1.000 gal. daily...............................  134.0
Per cent dry solids......................... 3.0
Per cent volatile solids.................  53.0
p H ....................................-................  7.0

Digestion tank temperature (F .°).. 94.4
Sludge gas:

1.000 cu. ft. produced daily  556.5
Per cent carbon dioxide...............  30.1
Cu. ft. per capita daily    0.93
Cu. ft. per lb. vol. matter added. 9.6

Incineration:
Tons'wet sludge cake daily  82.0
1.000 lb. dry solids daily.............. 61.0
Per cent volatile matter...............  49.3
Per cent CaO (dry basis)  11.32
Per cent ferric chloride (dry basis) 2.44
1.000 lb. dry ash daily.................. 26.1
Per cent volatile matter in ash . .  7.0
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to be curtailed when a portion of the 
line buckled so badly that there was 
danger it might fall from its overhead 
position. Under new operating rou
tines the discharge line is flushed for 
several minutes after each pumping 
period and velocities when pumping 
sludge or flushing are kept at a maxi
mum to prevent settling within the 
line. This method has worked exceed
ingly well and steam cleaning of the 
line was necessary only once in the last 
six months.

Sludge Disposal

Effects of continuous recirculation 
of supernatant liquor were apparent 
in the reduction of scum solids through 
the four tanks.

On a hot Sunday in June, during a 
weekend shutdown, the conveyor belt 
which delivers sludge cake at the rear 
of the incinerators caught fire. The 
cause was traced to radiated heat from 
one of the furnaces, causing the rub
ber-covered belt to ignite. Flames 
which ensued destroyed a part of the 
belt, electric wiring, buckled some of 
the steel framework and scorched ad
jacent painted areas. Automatic fire 
extinguishers installed over the belt 
at this point failed to operate and the

blaze was extinguished by the fire de
partment. The next day a new belt 
was installed and other repairs com
pleted so that the following day opera
tions were resumed. The sustained loss 
was covered by insurance. To avoid a 
continual contact period during shut
downs it is now the procedure to ope
rate the belt for several hours after 
shutdown.

Operations of Sewer Patrol
Regular inspections of siphons, in

tercepting and overflow chambers and 
manholes, and other appurtenances 
have continued to be made by the 
Sewer Patrol, which consists of three 
men with an adequately equipped 
truck. There are 244 such points of 
regular inspection, in addition to 16 
gauging stations in trunk sewers. A 
total of 7,273 inspections have been 
made by the Sewer Patrol during the 
past year. In these inspections, con
nections to the intercepting system 
have been found completely stopped 
in 228 instances, with sewage overflow
ing the weirs to the overflow outlet, 
and in 36 instances connections have 
been found partially stopped.

Table 3 is a summary of the 1944- 
1945 operating data.

R ep ort of Bellev ille, I l l in o is  Sew age  T reatm ent W o r k s  for the Period  
M a y ,  1941 to A p ril,  1945

B y  0 .  G . R u h m a n n , Superintendent

Plant Description
Belleville’s sewer system collects 

most of the industrial and domestic 
water-carried wastes produced within 
the city limits, and discharges them to 
the municipal sewage treatment plant 
(operating since February, 1941) 
where they are treated by separate 
sedimentation and the activated sludge 
process. Storm water runoff dilutes 
the wastes in the sewers and during 
heavy rains will increase the flow so

that some of the diluted sewage is dis
charged at overflows into Richland 
Creek and tributaries. A portion of 
the diluted sewage reaching the plgrnt 
during rainstorms is discharged to 
Richland Creek after receiving only 
primary sedimentation.

Two primary sedimentation basins, 
each 29 X  76.5 X  9 ft. deep, having a 
total volume of 300,000 gal. are oper
ated at the average rate of 132,000 gal. 
per hour for a 2.33-hr. retention.
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TABLE 4.—Summary of 1944-45 Operating 
Data, Belleville, 111.

I te m  A verage

Raw sewage flow (m .g.d.). . . 3.15
Per cent of B.O.D. removed . 71.3
Flow given full treatment

(m .g.d.).................................. 2.23
Population equivalent of

treated sewage.....................  48,400
Settleable solids (ml. per liter):

Raw sewage.......................... 0.2 to 18.0
Primary effluent..................  0.0 to 1.4
Final effluent........................ 0.0 to trace

Air for aeration (cu. ft. per
gal.)........................................  1.1 to 7.8

Mixed liquor suspended solids
(p.p.m.)  1,800 to 3,100

Sludge index  50 to 700
Return activated sludge sus

pended solids (p.p.m.). . . .  3,700 to 7,800
Per cent return sludge to

aerator flow ...................  35 to 90
Primary sludge to digesters

(gal. per day)  21,000 to 36,800
Primary sludge:

Total solids (% ).................. 3.3
Volatile solids (% ).............  69.0

Digester temperature (F.°) . . 93.5
PH:

Digester contents................ 7.1
Raw sewage. . . ' . .................  6.6 to 8.4
Primary effluent.................. 6.7 to 8.4
Final effluent.......................  7.3 to 7.7

Cost of operation (dollars). . .  30,467.52
Cost per capita.................... 1.02
Cost per m.g. treated  26.50
Cost per 1,000 lb. B.O.D.

removed............................  10.53
Cost per population equiva

lent....................  0.63

Each of three aerators has a volume 
of 245,000 gal. and a capacity of 57,200 
gal. of mixed liquor per hour for an 
aeration period of 4.3 hours at the 
1944—1945 average flow rates.

The aerated mixed liquor is dis
charged to a common mixed liquor 
effluent channel from which it is dis
charged to two final sedimentation 
basins, operated in parallel. Each 
basin has a volume of 184,000 gal. and 
is operated at a capacity of 85,800 gal. 
per hour for a retention of 2.15 hours.

Two blowers, each having a capacity 
of 3,000 c.f.m., provide compressed air 
for the activated sludge process.

The two digesters have a volume of
337,000 gal. each and are intercon

nected so that they can be operated in 
parallel or series. Digester superna
tant is discharged to the raw sewage 
wet well except when it is necessary 
to discharge it to a lagoon to prevent 
overloading of the plant.

Digested sludge is conditioned with 
lime and ferric chloride and filtered 
on an Oliver vacuum filter having a 
filter area of 134 sq. ft. This equip
ment is used only when sludge condi
tions are favorable to economical oper
ation of the filter. When the filter is 
not operated the digested sludge is 
drawn to the lagoon, which was necessi
tated by the filter being 50 per cent 
under capacity when it is operated 5 
days per week. The filtrate is dis
charged to the raw sewage wet well and 
the sludge filter cake is dumped in a 
nearby field for ageing.

Plant Capacity and Loading Data
According to the preliminary engi

neering reports of August, 1935, and 
September, 1937, this plant was de
signed on a basis of a population and a 
population equivalent load from indus
tries of 40,000 people, which at that 
time was thought adequate for the 
city’s needs to 1955. During construc
tion, however, the plant’s secondary 
capacity was reduced approximately 
one-fourth by the omission of one of 
the four aeration tanks, which leaves 
a theoretical plant capacity for ap
proximately 33,000 people.

Since May, 1941, the load on the 
plant has exceeded the design capacity, 
which condition has grown steadily 
worse, making it impossible to operate 
in such a manner as to discharge into 
Richland Creek an effluent which will 
not cause objectionable odors or ob
jectionable stream conditions. This 
load, in terms of population equivalent, 
has progressed from a 1941-1942 daily 
average of 42,000 to 59,500 in 1944- 
1945. Shock loads have been great 
enough to cause the population equiv
alent (calculated from the analyses of 
composite samples of raw sewage) to
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reach 182,000 people. These figures 
would indicate that the plant is about 
30 per cent undersize. They do not, 
however, represent the true picture 
and are of no value in determining the 
needed operating capacity.

Sewage Gas Engine Savings

The sewage gas engine, which aver
ages 20 hours per day in operation, 
saves the city approximately $300 per 
month in the purchase of electric 
power. The average cost of operation

is about $600 per year for oil and re
pairs. This represents a saving of 
$3,000 per year.

Sludge Sold as Fertilizer
Sewage sludge cake resulting from 

the dewatering of digested sludge with 
the vacuum filter is available for sale 
as a soil conditioner or fertilizer at the 
charge of $0.75 per cu. yd. in truck 
lots. While this material is an excel
lent soil conditioner it can hardly be 
classed as a fertilizer.

TIPS AND QUIPS
Operators’ Forums

Mingling peacefully among the 
crowd emerging from the final session 
of the 19th Annual Meeting at To
ronto, we suddenly found ourselves 
engulfed in a flying wedge of New Jer
sey operators who had but a single 
thought. It was “ Why could not more 
program time be given to the annual 
Operators’ Forum?”

What finer compliment could have 
been paid to the forum they had just 
left, which had been so ably handled 
by H. S. Nicklin and Dr. A. E. Berry 
of the Canadian Institute? But then, 
the Institute’s “ guided discussions”  
have long been a highlight of its annual 
meetings, and the success of the 1946 
international edition was assured by 
its experienced leadership.

It is not surprising that the Toronto 
forum appeared to be all too short, be
cause there was, after all, a two-year 
accumulation of pent-up operators’ 
shop talk to be released in the three- 
hour session. There is merit, however, 
in the question raised by the New Jer
sey enthusiasts, and they may rest as
sured that their suggestion is being 
considered by the Federation’s Pro
gram Committee.

To Lime or Not to Lime
And now comes Schlenz and Buswell 

to explain (and prove) why the addi

tion of lime to an ailing digester is mal
practice (“ Important Considerations 
in Sludge Digestion,”  this issue). Ac
cording to these authorities, the reac
tion of lime with the organic acids 
produced in the intermediate stages of 
digestion resolves these acids into the 
acetate form, which is not readily de
composed by the bacteria into carbon 
dioxide and methane, the desired end 
products. The implication of this con
cept is that digester pH control by 
chemical applications is taboo; a con
clusion which is logical when it is con
sidered that pH variation is an effect 
and not a cause of unbalanced and un
settled digester operation.

Which takes us back about 15 years 
to an experience with a small digester 
that had been on a foaming rampage 
continuously for several weeks, in spite 
of the operator’s religious daily addi
tion of 100 lb. of lime. Assigned to 
help clear up the trouble, we noted 
that the pH was quite low, and con
cluded that it should be raised at all 
costs. Forthwith, enough milk of lime 
was poured into the digester to white
wash Tom Sawyer’s fence and the en
tire west bank of the Mississippi River 
from Hannibal to New Orleans. 
Visions of finding everything serene on 
the next morning were sadly shattered 
when it was observed not only that the 
foaming continued unabated, but that
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pH had not changed enough to meas
ure with our field k it !

Now, at last, do we have scientific 
justification for our loss of faith at 
that time in liming as a remedy for 
upset digesters.

P h a c t s  b y  P h a i r
The Federation Luncheon address 

given at the Toronto meeting by Dr. J .  
T. Phair was one of the hits of the con
ference. Dr. Phair, who is Ontario’s 
Deputy Minister of Health, enumer
ated frankly and forthrightly his 
views on the work of the sanitary engi
neer in the betterment of environmen
tal sanitation. As an interested ob
server not directly engaged in the field, 
he offered both praise and constructive 
criticism.

His reference to “ the penny-pinch
ing taxpayer who wants primary (sew
age) treatment now and complete 
treatment when he has exchanged his 
tin horn for a harp”  evoked many 
understanding recollections of such 
contacts. We also liked Dr. Phair’s 
admonition, when deploring the lack 
of public relations activity, that “ It is 
better to appeal to the emotions of the 
housewife rather than to logic, in the 
promotion of sanitation works.”

The quip that concluded Dr. Phair’s 
remarks was a definition—“ Conven
tions are the best excuse for the organ
ized release of inhibitions.”  A  good 
time was had by a ll!

J u s t  L i k e  a  R a t t l e s n a k e
Alert to the explosion hazards at an 

isolated digester control building, the 
management of the Fort Wayne, Ind., 
sewage treatment plant has taken pre
cautions to insure that operating per
sonnel will be warned if conditions be
come dangerous.

According to Chemist Paul Bruner, 
an ingenious member of the operating 
staff has rigged up an alarm system by 
which a signal is given at the plant 
administration building when a com
bustible gas indicator in the remotely

located control room registers the onset 
of an explosive atmosphere. A  buzzer 
sounds a characteristic note to attract 
the attention of the operator on duty, 
and warns him that a prompt but cau
tious investigation is in order.

C o r r o s i o n  i n  G a s  S c r u b b e r s
Another tip heard at the 1946 meet

ing of the Central States Sewage 
Works Assn. will interest operators 
who are troubled by corrosion of the 
interior of digester gas purifier boxes 
used for removing excessive concentra
tions of hydrogen sulfide. The sugges
tion was made by Chemist L. W. Hunt 
of the Galesburg (111.) Sanitary Dis
trict.

Chemist Hunt has had negligible 
success with paints applied to the in
side of the metal boxes containing the 
iron “ sponge,”  through which the gas 
is passed for removal of the H2S. 
Severe pitting resulted until he lined 
the boxes with 15-lb. asphalt roofing 
paper, fitted carefully to cover all of 
the exposed metal surface. Although 
the paper lining must be renewed 
periodically, the method is deemed to 
be a good practical solution of the 
problem at Galesburg.

It is possible that the success of this 
procedure is in part due to the insu
lating value of the paper, which results 
in a minimum of moisture condensa
tion within the scrubbers.

L o s  A n g e l e s  C i t y  L i m i t s
Like Ponce De Leon planting the 

banner of Spain on the Florida shore, 
so did R. F . Brown of Los Angeles 
serve notice of California’s welcome to 
the Federation in 1947, when he placed 
a large sign containing the words in 
the above caption upon the speaker’s 
table at one of the Toronto sessions.

Mr. Brown also brought to Toronto 
the greetings of the Los Angeles De
partment of Public Works and of the 
Sanitary Engineering Division of the 
Los Angeles Section, A SC E. A  letter 
from H. P. Cortelyou, Engineer-Di-
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rector of the city Bureau of Mainte
nance and Sanitation, urged Federa
tion members to visit Los Angeles en 
route to or from San Francisco next 
Ju ly , and to inspect sewage works de
velopments in that area. These senti
ments were echoed by James M. Mont
gomery, chairman of the local ASCE 
group, who stated that inspection trips 
would be arranged and transportation 
furnished for those giving advance 
notice.

The door to California has a long 
latchstring!

D o n ’t  B e  a  “ C u t - O f f ”
Several hundred good readers of 

T h i s  J o u r n a l  will have their names 
removed from the mailing list after 
they receive this issue, just because 
they will have been a bit tardy about 
remitting 1947 dues. Nearly all of 
them will be reinstated before the year 
is over, to be sure, but there are several 
sound reasons why they should main

tain their memberships without inter
ruption, to wit :

1. Supplies of some back numbers 
may be exhausted before they are re
instated, so that a complete file for the 
year cannot be furnished.

2. Complimentary copies of any new 
manuals of practice go only to current 
members at the time of issue;  those 
whose names are not on the mailing list 
at the time of issue must purchase 
their copies.

3. Extra work is required by the 
Member Association secretary, by Fed
eration headquarters and by the mail
ing list clerks at the printing plant, 
with a chance for errors to be made at 
each place.

There is still time to avoid being a 
“ cut-off.”  Just dig out that last dues 
notice from the secretary of your asso
ciation, pin a check to it and send it in 
immediately. I f  you cannot find the 
notice, send in the check anyway— 
without further delay!



Editorials

1947 CONSTRUCTION PROSPECTS

The $2,000,000,000 question of the mo
ment is: “What are the prospects for sew
age works construction in 1947?” This is 
no attempt to arrive at an answer, for no 
crystal ball could integrate the conglom
erate of variables involved into any pre
diction beyond one that the record of 1947 
could not possibly be worse than that in 
1946. But the question still affords plenty 
of vitamins for thought and conversation.

The year 1946 left housewives waiting 
for washing machines, veterans waiting 
for housing, cities waiting for needed pub
lic works, and our national economy wait
ing for some semblance of stability—all 
while labor, management and government 
were preoccupied with knocking chips 
from each other’s shoulders. A favorable 
sign at the end of the year was the resist
ance of government to the demands of some 
irresponsible and unreasonable labor lead
ers. The plowing under of more and more 
government controls removes other shackles 
that have hampered reconversion in the 
construction industry.

Two factors: first, the shortages of most 
construction materials and, second, pyra
miding costs which invalidated engineer’s 
estimates and financing plans, were re
sponsible for the limited volume of public 
works construction in 1946. The summer 
of 1947 may well bring the peak of resi
dential construction; even so, the produe-- 
tion of building materials is approaching 
such a rate that a fair volume of heavy 
construction might be supplied. With 
reasonable stability in wages (by no means 
assured), and with government control 
limited strictly to non-essential construc
tion, the wishful thinker will visualize an 
upturn in public works building in 1947, 
including a substantial number of sewage 
works projects. The most hopeful opti
mist, however, will not picture such con
struction keeping apace of the continued 
planning of sewers and treatment plants 
during the year, and the already sizable 
planned backlog of sewage works construc

tion will undoubtedly assume even greater 
proportions.

A great many municipal authorities are 
reluctant to take bids on planned improve
ments that are badly needed at this time, 
because of presently inflated costs. Some 
of these officials may still be thinking in 
terms of prewar prices, in the belief that 
there may be a recession to these levels 
before too long. A glance at the record 
of construction cost levels before and after 
World War I will prove that this view
point is decidedly unrealistic. Building 
prices in 1940 are now little more than 
interesting historical data.

But there is one favorable factor in the 
present scheme of things—the low prevail
ing rates of interest on municipal borrow
ing. Twenty years ago good municipal 
bonds carried 4 per cent interest; today 
the same bonds will find willing buyers at 
1.5 per cent or less. Applied to serial 
bonds of 20-year term, the carrying charges 
on the 1.5 per cent securities would be 21 
per cent less than they would aggregate on 
4 per cent bonds. Present construction 
costs are approximately 40 per cent above 
the 1926 level, which advance is just about 
halved by the substantial saving in debt 
service.

While it is not unlikely that construction 
costs will decline from present peaks when 
supply and demand of materials approach 
equality and when labor improves in pro
ductiveness, it is also to be expected that 
the future will bring some increase in in
terest rates on municipal bonds. Evalua
tion of these countercurrent reactions may 
yield the conclusion that little will be 
gained by further delay in carrying out 
work for which there is immediate need.

Though they may be reconciled to the 
higher costs, municipal officials must also 
be prepared to exercise patience and de
termination in the taking of bids. This 
procedure nowadays is a sort of trial and 
error or “try-on-for-size” process, in that 
two or more lettings may have to be ar

102
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ranged before an acceptable- contract is 
forthcoming. Even so, it is to be hoped 
that local governments will press to under- 
take such sewage works improvements as 
are badly needed, rather than to defer to

certain privately enterprised building of 
doubtful public necessity. There is justi
fication, as an inflation curb, for continued 
governmental restriction of this latter type 
of construction.

FEDERAL POLLUTION CONTROL LEGISLATION 
ACTIVITY

Among the many important matters 
awaiting action by the 80th Congress there 
is certain to be at least one bill pertaining 
to Federal stream pollution legislation. 
Considerable activity at the end of 1946 
was directed toward the development of a 
bill that might receive support from all 
of the interests concerned with the 
problem.

On October 21, the Council of State Gov
ernments invited representatives of inter
ested organizations to a conference in 
Washington for the purpose of bringing 
together some of the divergent viewpoints. 
Although this conference was extended into 
an extra day, but little tangible progress 
was made. The opportunity for exchange 
and discussion of variant opinions was un
doubtedly beneficial, however.

At its annual meeting at Cleveland on 
November 11, the Conference of State 
Sanitary Engineers directed its Committee 
on National Water Policy to draft Fed
eral water pollution. control legislation to

be recommended for filing in the 80th Con
gress by the Association of State and Ter
ritorial Health officers. Under the leader
ship of Arthur D. Weston, another 
conference of interested agency representa
tives was held in New York on November 
22, 1946. From this conference came a 
recommendation that an amended version 
of H.R. 4070 (introduced by Congressman 
Spence in the 79th Congress) be sup
ported.

The proposed modification of H.R. 4070 
includes a reinforced enforcement clause 
that may still be objectionable in some 
quarters. If the elements that have previ
ously favored the Mundt type of legisla
tion will concede to this bill, however, it is 
believed that supporters of the original 
Spence bill should likewise concede to it. 
It is evident that both groups will have to 
make some concessions if it is hoped to 
bring about enactment of some form of 
Federal legislation.

W. H. W.



Proceedings of Member Associations

C A L I F O R N I A  S E W A G E  W O R K S  A S S O C I A T I O N  
18th Annual M eeting

M onterey, Calif.

Convening for the first time in two 
years the California Sewage Works As
sociation had the largest registered at
tendance in its history with 19 1 dele
gates present at the 18 th annual 
convention, held at Monterey on June 
9 -11, 1946. The growing problem of 
disposal of industrial wastes facing 
governmental agencies and industry 
was emphasized.

The Get-To-Gether Smoker in the 
Solarium of the Hotel San Carlos was 
well attended. The sound film “ Clean 
Waters,”  portraying the fundamentals 
of water purification and sewage treat
ment, was the highlight of the occa
sion.

Benn Martin, Assistant Superin
tendant of the San Francisco Richmond 
Sunset treatment plant, presided at 
the chemists’ breakfast. F ifty  mem
bers were present to enter into the dis
cussion on the techniques in use in vari
ous plant laboratories for determining 
suspended solids in sewage. The ma
jority of those at the breakfast favored 
the Standard Methods Gooch crucible- 
asbestos fibre mat method. This indi
cated a trend away from the Chicago 
Sanitary District method, a technique 
which employs Whatman No. 1 filter 
paper in conjunction with a Biichner 
funnel. A t the last Chemists’ Break
fast a show of hands indicated that the 
two methods were in equal use.

At the day’s technical session the 
first paper was presented by Richard 
Pomeroy, of Montgomery and Pome
roy, Pasadena, and was entitled 
“ Progress Report on Sulfide Control 
Research.”  Reuben F . Brown, Super
intendent of Sewer Maintenance, City

June 9 - 1 1 ,  1946

of Los Angeles, followed with his paper 
on “ Experimental Work on the Elimi
nation of Hydrogen Sulfide in the Los 
Angeles Sewerage System.”  John S. 
Longwell, Chief Engineer and General 
Manager of the East Bay Municipal 
Utility District, spoke on ‘ ‘ Sewage Dis
posal for Special District No. 1  of the 
East Bay Municipal Utility District,”  
and a joint paper by Harvey House, 
of the Pacific Coast Clay Products In
stitute, and Richard Pomeroy on 
“ Sewer Pipe Jointing Research”  
ended the morning session.

The afternoon session resumed with 
an explanation of the new Construc
tion and Employment Act by H. H. 
Jaqueth, Administrator, State Depart
ment of Finance. J .  J .  Pederson’s 
paper “ Observations of Sewage Plant 
Operation at Army Installations, ’ ’ 
based on his experience as Sanitary 
Engineer with the 9th Service Com
mand, was discussed by several mem
bers from the floor. James H. Van 
Norman, Chief Operator of the Los 
Angeles Hyperion plant, discussed the 
“ Control of Odors and Flies by the 
Use of Chemicals,”  and to conclude 
the day’s program, Arthur Reinhardt 
of the State Department of Public 
Health gave an illustrated talk on 
“ Chlorination Studies of Los Angeles 
Sewage.”

Mr. Frank M. Stead, Chief of the Di
vision of Environmental Sanitation of 
the State Department of Public 
Health, speaking at the Annual Ban
quet, stressed the importance of mak
ing industry a party to the solving of 
industrial waste problems in any reg
ulatory program.
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Following Mr. Stead’s talk, the fol
lowing officers were elected to serve 
during 1946-47:

President: G. A. Parkes, Los Angeles. 
Vice-President: H. L. May, Palo Alto. 
Second Vice-President: Ray L. Derby, 

Los Angeles.
Secretary-Treasurer: Arthur G. Pick

ett, Los Angeles.
FSW A  Director: Blair I. Burnson, 

Oakland.

Marvin Anaya of the San Francisco 
City Engineer’s Office presided at the 
Operators’ Breakfast and Round Table 
held in the Casa Munras Hotel on the 
second morning. Mr. Anaya proposed 
for discussion the question “ How are 
Screenings Handled at your Plant?”  
Each member in turn was requested to 
stand and answer this question for the 
benefit of the group.

President Fraschina called the ses
sion to order at 9 :30 and turned the 
meeting over to Mr. Anaya, Chairman 
for the day. Blair I. Burnson’s paper 
on the “ Effect of Garbage Grinders 
on the Design of Sewage Treatment

Plants”  opened the program and was 
followed by a discussion prepared by 
A. M. Rawn and presented by Homer 
W. Jorgensen.

Carl Hoskinson, Chief Engineer of 
the Department of Water and Sewers, 
Sacramento, and F. S. Miller of Palo 
Alto explained the operation of sewer 
rental ordinances in their respective 
cities. Mr. Arthur G. Pickett, Deputy 
Los Angeles County Engineer, con
cluded the session with a paper entitled 
“ Protection of Underground Waters 
from Sewage and Industrial Waste.”

Following the luncheon, President 
Fraschina called the business meeting 
to order. Reuben Brown, Chairman 
of Membership, reported the member
ship to be the largest in history with 
a total of 307, of whom 35 are new 
members. Carl Hoskinson suggested 
that the State Department of Public 
Health be requested to take over the 
certification of operators on a legal 
basis, and this action was formally 
taken by the Association.

A. G. P i c k e t t , 

Secretary-Treasurer

M I S S O U R I  W A T E R  A N D  S E W E R A G E  C O N F E R E N C E  
22nd Annual M eeting 

Columbia, Mo., October 2 1-2 2 , 1946

The 22nd Annual Meeting of the 
Missouri Water and Sewerage Confer
ence, held October 21-22  in Columbia, 
Mo., was an outstanding success, with 
183 members and guests registered for 
both sections. Papers pertaining to 
sewage works topics presented at the 
meeting were :

“ Sewer Construction Practice,”  by 
Chester Y . Hogue, Clay Products As
sociation of Chicago.

“ Design Problems of Small Sewage 
Treatment Plants,”  by A. J .  Pfeiler, 
Edward A. Fulton, Engineers, Clay
ton, Mo.

“ Maintenance and Operation of

Motors and Controls in Pumping Sta
tions and Sewage Plants,”  by J .  C. 
Bibbs of the Westinghouse Electric 
Company of St. Louis, Mo.

“ Package Sewage Plants,”  by R. C. 
Gloppen of the Yeomans Brothers Com
pany of Chicago.

“ Location of Lost Underground 
Sewers,”  by D. L. Blaik, Water Leak 
Detector, Columbus, Ohio.

“ Sanitation Difficulties in Small 
Real Estate Developments,”  by Fred 
Barnes, Engineer, Gast Real Estate 
and Development Co., Kirkwood, Mo.

The following officers were elected to 
serve during the ensuing year:
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Chairman: Melvin P. Hatcher, Kansas 
City.

Vice-Chairman: Rogers C. Higgins, 
Hannibal.

Secretary : Warren A. Kramer, Jeffer
son City.

FSW A  Director: W. Q. Kehr, Jeffer
son City.

Mr. Kehr will fulfill the unexpired 
term of Geo. S. Russell, who was re
cently elected as the Vice-President of 
the Federation. The current term of 
the Missouri Director will end in Oc
tober, 1948.

W a r r e n  A. K r a m e r ,

Secretary

N O R T H  D A K O T A  W A T E R  A N D  S E W A G E  W O R K S  
C O N F E R E N C E

18th A nnual M eeting 

M andan, N orth D akota, Septem ber 26-27, 1946

The Eighteenth Annual Meeting of 
the North Dakota Water and Sewage 
Works Conference was called to order 
by President Svenkeson on September 
26 in the War Memorial Building at 
Mandan, North Dakota. A total of 97 
members and guests registered.

The program included three papers 
of specific interest to sewage works 
technicians, as follows: “ Missouri
River Development Program,”  by Col. 
W. W. Wanamaker, Corps of Engi
neers; “ What a Sewage Works Oper
ator Should Know and How to Obtain 
the Information,”  by Prof. G. J .  
Schroepfer of the University of Min
nesota; and “ Pump Maintenance and 
Performance—A Panel Discussion,”  
led by John B. Kleven. Other papers 
were primarily of interest to water 
works personnel.

Since the North Dakota Water and 
Sewage Works Conference is funda
mentally concerned with sanitation 
problems and because it is believed 
that further emphasis should be given 
the collection and disposal of garbage

and refuse in the cities of North Da
kota, it was resolved that the Confer
ence go on record as endorsing a study 
of garbage collection and disposal 
methods and costs pertaining thereto. 
President Svenkeson appointed the fol
lowing committee of five to make the 
study and report at the next meeting:
A. L. Bavone, Chairman, John Kleven, 
Everett Lobb, E. J .  Booth and J .  H. 
Svore.

Action was also taken at the business 
meeting to appropriate $25 annually 
toward the expenses of the Dakota
Conference Director to the annual con
vention of the Federation of Sewage 
Works Associations.

Officers elected to serve during 1946- 
1947 were :
President: John B. Kleven, Grand

Forks.
Vice-President : Harley G. Quam,

Lisbon.
Secretary-Treasurer : J .  H. Svore,

Bismarck.
J .  H. S v o r e ,  

Secretary-Treasurer

P E N N S Y L V A N I A  S E W A G E  W O R K S  A S S O C I A T I O N  
20th Annual M eeting 

State College, Pennsylvania, A ugust 28-30, 1946

The Twentieth Annual Meeting of Association at State College on August 
the Pennsylvania Sewage Works Asso- 28—30, 1946. A total of 197 members
ciation was held concurrently with the and guests were registered. 
Pennsylvania Water Works Operator’s An outstanding program of technical
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papers was presented on the opening 
flay. Included were the following:

Pennsylvania’s Program for Stream 
Pollution,”  by H. E. Moses, Chief 
Engineer of the Pennsylvania Depart
ment of Health at Harrisburg.

Financing Sewage Treatment 
Works,”  by Dr. H. F. Alderfer, Direc
tor of the Bureau of Municipal Affairs 
at Harrisburg, and discussed by C. W. 
Tillinghast, Director of the Southeast
ern Division of the Pennsylvania 
Economy League, Inc.

‘ ‘ Federal Aid in the Advance Plan
ning of Public Works,”  by Wm. J .  
Finley, Pennsylvania Representative 
of the Federal Works Agency.

‘ ‘ O p e r a t i o n  of Army Sewage 
Plants,”  by Rolf Eliassen, formerly 
Lt. Col. in the Corps of Engineers, 
U. S. Army, now Professor of Sanitary 
Engineering at New York University. 
The Eliassen paper was discussed by 
Col. W. A. Hardenberg, Public Works 
Magazine, New York City.

“ Ground Garbage—Its Effect Upon 
the Sewerage System and the Treat
ment Plant,”  by S. L. Tolman of the 
Jeffrey Manufacturing Company, Co
lumbus, Ohio; discussed by Ben. H. 
Barton, Chief Operator of the Find
lay, Ohio, sewage treatment plant.

A Sewage Works Operator’s Clinic 
was held with L. D. Matter, District 
Engineer of the Pennsylvania Depart
ment of Health, presiding. R. W. 
Simpson, Sanitary Engineer of Gilbert 
Associates, Inc., presented informa
tive discussions on plant operation 
procedures and on the use of DDT in 
sewage treatment plants.

At the annual dinner, H. E. Moses 
presided as toastmaster and Senator 
Joseph A. Esquirol of Southhold, L. I., 
gave an interesting and informative 
address. Francis S. Friel, Vice-Presi
dent, FSW A, was the official repre
sentative of the Federation at the Con
ference and discussed the aims and 
progress of the Federation. Clean 
Waters,”  the new anti-stream pollu-
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tion technicolor moving picture, was 
shown by the General Electric Com
pany to the 170 in attendance at the 
banquet.

The August 30 session included:
“ Present Status of Industrial Waste 

Treatment,”  by A. L. Fales of Metcalf 
and Eddy, Boston, Mass., with a dis
cussion by C. L. Siebert, Consulting 
Engineer, Camp Hill, Pa.

“ B.O.D. Determination as Applied 
to Industrial Wastes,”  by R. F. Wes
ton of the Atlantic Refining Company 
of Philadelphia, with a discussion by 
Gladys Swope, chemist, Allegheny 
County Sanitary Authority of Pitts
burgh.

“ Trickling Filter Performance,”  by 
Dr. H. A. Thomas, Jr ., of Harvard 
University, with discussion by R. S. 
Rankin of The Dorr Company, New 
York City.

At the business meeting favorable 
action was taken to amend the consti
tution of the PSW A with regard to 
dues and terms and duties of officers, 
thus conforming with the constitution 
and by-laws of the Federation of Sew
age Works Associations.

Professor Raymond O’Donnell was 
unanimously elected as an Honorary 
life member of the PSWA.

One of the highlights of the confer
ence was the introduction of the Lec
tures and Laboratory Guide publica
tions, prepared by the PSW A and 
based on the 1945 Short Course for 
Sewage Works Operators.

The following officers were elected 
for the coming year:

President: William J .  Murdoch, Pitts
burg.

1st Vice-President: Norman G. Young, 
Phoenixville.

2nd Vice-President: Charles H. Young, 
Meadville.

Secretary-Treasurer: Bernard S. Bush, 
Wilkes-Barre.

FSW A Director: L. D. Matter, Harris- 
b u r g .  B e r n a r d  S .  B u s h ,

Secretary-Treasurer

PR O CEED IN G S OP M EM BER  A SSO CIA TIO N S
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MEMBER ASSOCIATION MEETINGS
A ssociation Place Tim e

New York State Sewage Works Assn. Henry Hudson Hotel, 
New York City, N. Y.

Jan. 17

Texas Sewage Works Section A. and M. College, 
College Station, Texas

Feb. 10-13

New Jersey Sewage Works Assn. Stacy-Trent Hotel, 
Trenton, N. J.

Mar. 19-21

Arkansas Water and Sewage Conf. Engineering Auditorium, 
Fayetteville, Ark.

Apr. 14-16

Montana Sewage Works Assn. Harve, Montana Apr. 23-24

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 n s . S a n  F r a n c i s c o ,  C a l i f . J u l y  2 2 - 2 4

Pennsylvania Sewage Works Assn. Electrical Engineering Bldg., 
State College, Pa.

August

North Dakota Water and Sewage Works 
Conf.

Dacatoh Hotel, 
Grand Forks, N. D.

September

Ohio Conference on Sewage Treatment Deshler-Wallick Hotel, 
Columbus, Ohio

Oct. 2-3

Missouri Water and Sewage Conf. Jefferson City October

Tw entieth Annual M eeting 

FEDERATION OF SEWAGE WORKS ASSOCIATIONS 

San Francisco — July 22-24
in conjunction with 

C A L IF O R N IA  SE W A G E  W O R K S A S SO C IA T IO N



Federation Affairs

M I N U T E S  O F  M E E T I N G  O F  1 9 4 6  B O A R D  O F  C O N T R O L

October 6, 1946

The A nnual M eeting of the 1946 Board of Control of the Federation  of Sewage W orks 
A ssociations was called to  order by  P residen t J .  K . Hoskins in  the Royal York Hotel, Toronto, 
C anada, a t  10:20 a .m . ,  October 6, 1946.

Roll call was as follow s:

P r e s e n t  i n  P e r s o n

M em ber Association or Office Represented Representative
President ......................................................................................................................... j .  k . Hoskins
Vice-President ...............................................................................................................  p . g. Friel
Past P re s id e n t ...............................................................................................................  A. E . Berry
California Sewage Works Association .................................................................. C. C. Kennedy
Central States Sewage Works Association ....................................... ...............  C. A. Larson
Dakota W ater and Sewage Works Conference .................................................. K . C. Lauster
Federal Sewage Research Association ...................... ...........................................  M. Le Bosquet, J r .
Florida Sewage Works Association .................................................................... David B. Lee
Georgia W ater and Sewage Association .............................................................. H. A. WyckofE
Iowa Sewage Works Association ..........................................................................  John W. Pray
Maryland-Delaware Water and Sewerage A sso cia tio n ...................................  R. E . Fuhrman
Michigan Sewage Works Association ..................................................................  W. F . Shephard
Missouri W ater and Sewerage Conference .......................................................  G. S. Russell
New England Sewage Works Association ...........................................................  L . W. Van Kleeck
New Jersey  Sewage Works Association .............................................................  P. N. Daniels
New York Sewage Works Association .................................................................. E . J .  Smith
Ohio Sewage Works Conference ...........................................................................  A. H. Niles
Pennsylvania Sewage Works Association ...........................................................  F . S. Friel
Texas Sewage Works Association ......................................................................... E . J .  M. Berg
Director-at-Large ...........................................................................................................  F . W. Mohlman
Director-at-Large ...............................................................................   C. A. Emerson
Director-at-Large .......................................................................................................... H. F . Gray
Water and Sewage Works M anufacturers Association ................................. L . H. Enslow
Water and Sewage Works M anufacturers Association .................................  F . W. Lovett
Publications Committee ............................................................................................  E . W. Gilcreas
Sewage Works Practice Committee ....................................................................... M. M. Cohn
Research Committee .....................................................................................................  W. Rudolfs

P r e s e n t  i n  P e r s o n , A c t in g  b y  P r o x y

M em ber Association or Office Represented R epresentative
T reasurer .......................................................................................... W- J .  Orchard (fo r W. W. D eberard)
A rizona Sewage and  W ater W orks A sso c ia tio n ..............A. L. Frick , J r .  (fo r G. W. M arx)
W ater and  Sewage W orks M anufacturers A ssocia tion .. A. E. P ax ton  (fo r L inden S tu a rt)

Of th e  41 m em bers of the  Board of Con- P residen t Hoskins opened the m eeting w ith 
tro l, 27 were p resen t in person and three the following rem arks:
were represen ted  by  proxy, constitu ting  a  “ R egardless of the m any restrictions oe-
quorum. Executive Seeretary-E dito r W isely casioned by w ar activ ities the Federation  has 
was also in a ttendance. enjoyed a vigorous growth in its  functions,

1 0 9
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its membership and its financial status. Now 
that such restrictions are removed, we are 
able to resume our annual meetings and de
vote our attention more fu lly  to committee 
activities, expansion of Federation member
ship, stimulation of member organizations, 
production of sanitation manuals and im
provements in our J o u r n a l .

“ The reports of our various committees 
will present in detail the progress made in 
these fields during the past year. Our mem
bership has increased from 3,216 to 3,550. 
Owing to the continuing efforts of our Secre
tary  and Organization Committee, two new 
regional associations have completed require
ments for affiliation with the Federation and 
negotiations to this end are progressing with 
four additional organizations, either existing 
or in process of formation.

“ Our financial status continues to be satis 
factory and we have considered it advisable 
to invest an additional $5,000 of our surplus 
funds during the year.

“ Our technical committees have made defi
nite progress in their assigned duties and 
their members have devoted many hours of 
hard work toward the preparation of ma
terial fo r additional manuals, which are a 
most important contribution to the Federa
tion ’s activities.

‘ ‘ The spirit and morale of the organization 
have continued at a high level. The co
operation of the committee chairmen, the 
officers, the members of the Board of Control 
and especially the uniformly high grade of 
service rendered by our Secretary and his 
staff have contributed to this favorable situa
tion.

“ I t  is a high privilege and honor to have 
served as your President and I  thank you all 
most sincerely for your fine support and in
terest. I  can only ask that my successor be 
afforded the same loyal cooperation.”

The minutes of the Eighteenth Annual 
Meeting of the Board, held at Chicago on Oc
tober 17 - 18 , 1945, were approved as published 
in S e w a g e  W o r k s  J o u r n a l ,  18 , 1 ,  1 3 1  (Jan ., 
1946).

The Executive Secretary-Editor presented 
his report for the year ended September 30, 
1946, emphasizing the activity in Member 
Association organization, the increase in 
membership and the impetus in committee 
functions resulting from the end of the war. 
Attention of the Board was directed to the 
overages in the 1946 budget in regard to 
printing and mailing of publications and in 
travel expense. A seven per cent increase in

printing and paper costs, acceptance of the 
NRC report for publication in the September, 
1946, issue and unanticipated costs o f the 
new Manual of Practice No. 2 were respon
sible for the overage in the former item. The 
travel expense budget was exceeded because 
of the Secretary ’s effort to “ complete the 
circu it”  of all North American Member A s
sociation meetings in 1946.

In moving acceptance of the report, Mr. 
Emerson proposed ( 1)  that no budget items 
be exceeded in the future without authoriza
tion of the Finance Advisory and Executive 
Committees and (2) that each member of 
the Board be furnished a copy o f the ‘ ‘ Sec
re tary ’s M anual”  as prepared by the Execu
tive Secretary for the guidance of Member 
Association secretaries. The motion was sec
onded by Mr. Orchard and carried.

President Hoskins referred the matter of 
the 1946 budget overages to the Finance A d
visory Committee fo r study and report.

The Executive Secretary presented a spe
cial report on his investigation of the availa
bility and costs of ring binders suitable for 
filing manuals of practice as issued, which 
study was requested by the 1945 Board. 
Samples of various binders were displayed 
and there was unanimous approval of the 
type exemplified by the No. B L S —3164 binder 
manufactured by the Barrett Bindery Com
pany of Detroit, Michigan. B y  motion, sec
onded and carried, authorization to purchase 
such binders for resale to those desiring them 
was given to the Publications Committee.

In the absence of Treasurer DeBerard, his 
report for the year ended September 30, 1946, 
was presented by the Executive Secretary. 
The unencumbered total balance in banks at 
the end of the year was $17,978.14 , distributed 
as follows:

F irst National (Champaign) . . . .  $ 7,978.14
B usey ’s State (Urbana) ................ 5,000.00
Continental-Illinois (Chicago) . . .  5,000.00

T o t a l ...................................................  $17,978.14

The report also showed that an additional 
$5,006.53 was invested in U. S. Treasury 
Notes (7/8% ) during 1946, in accordance 
with instructions of the Finance Advisory 
Committee, bringing the total o f invested 
funds, to $19,733.78. B y  motion, seconded 
and carried, the report was received subject 
to the annual audit and the Finance Advisory 
Committee was empowered to select auditors 
to make the fiscal year audit on December 3 1,
1946.
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Chairman Gilcreas presented the report of 
the Publications Committee, which offered 
recommendations concerning ( 1 ) the proposed 
publication of S e w a g e  W o r k s  J o u r n a l  on 
a monthly schedule, (2) the employment of 
an assistant to the Executive Seeretary-Editor 
and (3) the production of a 20-year index of 
the J o u r n a l .  A fter discussion, these recom
mendations were referred back to Chairman 
Gilcreas for further study and report later 
in the session.

The report of the Executive Committee was 
presented by President Hoskins. Recommen
dations were offered pertaining to ( 1 )  
monthly publication of the J o u r n a l ,  (2) 
employment of an assistant to the Executive 
Secretary-Editor, (3) revision of the adver
tising rate schedule for the J o u r n a l  and (4) 
the 1947 budget. B y  motion, duly seconded 
and carried, the report was tabled for further 
investigation and later consideration.

Having completed his supplementary study 
of the Publications Committee report, Chair
man Gilcreas requested that this matter be 
taken from the table for action. The fo l
lowing recommendations were adopted, by 
motion, seconded and carried:

1 .  That S e w a g e  W o r k s  J o u r n a l  be con
tinued as a bimonthly publication in 1947 
and that decision as to increasing the pub
lication frequency to a monthly basis be de
ferred until it is apparent that adequate tech
nical material of the present established 
standard of quality is available to insure as 
a monthly the continued value of the J o u r n a l .

2. That provision be made beginning with 
the 1947 budget for a properly qualified as
sistant to the Executive Secretary-Editor.

3. That a cumulative index be prepared to 
cover the first twenty volumes of the J o u r n a l ,  

to be published in the same format as the 
first (N ine-Year) index, and to include the 
titles of abstracted articles; further that 
future cumulative indexes be produced at 10- 
year intervals.

Mr. Enslow suggested that the annual 
membership directory as published in the 
March issue of the J o u r n a l  might be en
hanced by the addition of a supplementary 
section listing members according to the cities 
in which they reside. The matter was re
ferred to the Publications Committee for re
port at the Twentieth Annual Meeting.

Finance Advisory Committee Chairman 
Orchard reported on the committee’s investi
gation of the overages in printing and travel 
expense in the 1946 budget. B y  motion, sec

onded and carried, all past expenditures in 
excess of the 1946 budget were approved and 
Mr. Orchard was directed to draft an 
amended 1946 budget for consideration by 
the 1947 Board.

The Executive Committee report was 
taken from the table and the following rec
ommendations were adopted by motion, sec 
onded and carried:

1. That S e w a g e  W o r k s  J o u r n a l  be con
tinued as a bimonthly publication during 
1947 but that plans be made to initiate a 
monthly publication schedule with the issue 
of January, 1948, provided that the volume 
of material is sufficient by that time, in the 
opinions of the Editor and Advisory Editor, 
to justify  the change.

2. That the Executive Secretary-Editor be 
authorized t o . employ, with the approval of 
the Executive Committee, a qualified assistant 
at a starting salary not to exceed $4,000 per 
annum, to begin on or about January 1 , 1947.

The further recommendations of the Execu
tive Committee regarding advertising rates 
and the 1947 budget were left in the hands 
of the Finance Advisory Committee fo r re
port to the 1947 Board of Control on October 
9, 1946.

Chairman Berry presented the report of 
the General Policy Committee, including the 
following recommendations:

1 . That consideration be given the annual 
appointment of a Nominating Committee to 
canvass the field of candidates and to offer 
nominations of Federation officers to the 
Election Committee.

2. That a Quarter Century Operators Club 
Committee be created to consist of members 
of the club, such committee to be responsible 
for the processing of applications, the main
tenance of a membership roll including re
lated biographical data, and the arrangement 
for participation of members of the club in 
functions conducted at annual meetings of 
the Federation.

3. That the Federation furnish a suitable 
membership certificate to each member of the 
Quarter Century Operators Club.

4. That an aggressive policy be maintained 
at all times in regard to the organization of 
new Member Associations of the Federation.

These recommendations were adopted by 
motion, duly seconded and carried.

I t  was further moved, seconded and carried 
that the Nominating Committee' approved 
above be comprised of the last five living 
Past Presidents of the Federation, with the
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senior P ast President serving as chairman. 
Directors Larson and Niles dissented in the 
vote on this motion.

Chairman Cohn presented the report of the
V m

Sewage Works Practice Committee, in which 
was reviewed the status of seven manuals of 
practice in preparation and the plans of the 
Committee in regard to the production of 
other manuals. The report was accepted, by 
motion, seconded and carried.

In  the discussion on the manual of practice 
program, Mr. Orchard moved that the cost 
of future manuals be charged against sur
plus and that such expenditures be permitted 
only by authorization o f the Executive Com
mittee upon recommendation of the Finance 
Advisory Committee. The motion was sec
onded and carried.

In  his report for the Research Committee, 
Chairman Rudolfs reviewed the recent trends 
in research as reflected by the literature dur
ing the war period of 19 4 1-4 5 . I t  was shown 
that research on sewage filtration and sludge 
digestion is declining in spite of the high 
level of interest in these two methods of 
waste treatment, and that the volume of 
literature on stream pollution and industrial 
wastes has held reasonably steady while there 
is a  decrease in the published works on sew
age research as a whole. There were no rec
ommendations.

President Hoskins called attention to the 
funds now available through the National 
Institute of Health for the financing of all 
phases of sanitary engineering research in 
approved institutions. A  special Study Com
mittee has now been created in the Institute 
to stimulate research projects and to review 
applications fo r funds. Dr. Rudolfs sug
gested that the Federation might seek an allo
cation of such funds to finance a 5 or 10 
year review of sewage and industrial wastes 
research for the purposes of evaluating the 
work completed and underway and of de
termining the nature of research fo r which 
the need is greatest. I t  was moved, seconded 
and carried that a special committee com
prising the chairman of the Research Com
mittee with one other person appointed by 
the President be authorized to investigate 
the eligibility of the Federation as an appli
cant for the funds available through the N a
tional Institute of Health.

The report of the Standard Methods Com
mittee, presented by Chairman Hatfield, 
stated that the Ninth Edition of Standard 
Methods was scheduled to go to press in De
cember, 1946. There were no recommenda

tions and the report was accepted to be 
placed on file.

Mr. Emerson represented Chairman Velz 
in offering the report of the Nomenclature 
Committee, in which progress was cited in 
the production o f the Glossary of W ater and 
Sewage Control Engineering as jointly under
taken by A SC E , AW W A, A P H A  and the 
Federation. Difficulty has arisen in secur
ing sufficient paper for the glossary and the 
publication date is highly uncertain. There 
were no recommendations. The Executive 
Seeretary-Editor supplemented the report 
with an inquiry as to whether the Board de
sired the glossary to be published as a special 
bulletin in the 6 in. by 9 in. trim size in 
which it is to be produced fo r the other 
participating organizations or i f  it was pre
ferred that the Federation ’s copies be pro
duced as a manual of practice in the covers 
and in the 6%  in. by 10  in. trim  size which 
are standard fo r such manuals. I t  was 
pointed out that the 6%  in. by 10  in. trim 
size would increase the cost of the Federa
tion ’s copies by about $300. I t  was moved, 
seconded and carried that the Executive Sec
retary secure such advice as m ay be neces
sary from the Sewage Works Practice, Pub
lications and Nomenclature Committees and 
proceed thereupon to arrange fo r production 
o f the Federation ’s copies of the glossary 
as a standard manual of practice in the 6% 
in. by 10  in. trim size.

The report of the Committee on Operation 
Reports was presented by the Executive Sec
retary. B y  motion, seconded and carried, 
the following recommendations were ap
proved :

1 .  That the 1946 W illiam D. Hatfield 
Aw ard  be made to W alter M. Kunsch for his 
report on the operations o f the Urbana- 
Champaign (111 .) . Sanitary D istrict fo r the 
year ended A pril 30, 1945.

2. That beginning in 1947, the William D. 
H atfield A w ard  be made to recognize three 
operation reports each year, such reports to 
represent those judged to be the best sub
mitted in accordance with prevailing rules
(a) fo r plants serving populations of less 
than 10,000, (b) fo r plants serving popula
tions of 10,000 to 100,000 and (c) fo r plants 
serving populations greater than 100,000. It  
is further recommended that the three cer
tificates tendered in token o f the award shall 
be identical, except that each shall indicate 
thereon the population grouping which in
cludes the plant reported.



Vo1- 19, No. 1 FE D E R A T IO N  A F F A IR S 113

3- That no attempt be made to classify 
operation report awards in accordance with 
the type of plant.

4. That the rules be made clear to the e f
fect that the period of time covered by com
peting reports is a year of operation next 
preceding the June 30 deadline for the re
ceipt of reports by the Federation Secretary.

5. That the present method of rating re
ports be continued.

6. That the N Y SSW A  be invited to sub
mit the detailed recommendations on rating 
procedure to which reference is made in the 
letter addressed to the Secretary of the Fed
eration under date of M ay 28, 1946.

The activities of the Industrial Wastes 
Committee were summarized in the report 
presented by Chairman M'ohlman. R efer
ence was made to plans of the committee for 
its members to contribute special industrial 
waste articles for the J o u r n a l ,  such contri
butions “ to be of a type to create a con
tinuing interest in this field, and designed to 
make the J o u r n a l  the most authoritative 
source of information on the disposal of in
dustrial w astes.”  There were no recommen
dations and acceptance of the report was 
moved, seconded and carried.

The Committee on Qualifications of Opera
tors was represented by Chairman Van 
Kleeck. There was no report, this Committee 
having been continued only to activate the 
provisions of its 1945 report.

Mr. Emerson reported for the Committee 
on Water and Sewage Development (jointly 
representing AWWA, W SW MA, NEW W A 
and the Federation), recommending that 
the Board reaffirm its belief in the impor
tance of water and sewage works projects 
in the postwar world and in the continuation 
of activity of the joint committee i f  future 
developments demonstrate the need therefor. 
The recommendation was adopted, by mo
tion, seconded and carried.

Chairman Emerson presented the report of 
the Committee on Honorary Membership, in 
which William John Orchard was nominated 
for membership in the grade of Honorary 
Member in recognition of his 16 years of 
faithful service on the Board of Control and 
his sound guidance of financial affairs of the 
Federation as chairman of the former F i 
nance Committee and the present Finance 
Advisory Committee. The election of Mr. 
Orchard as the ninth Honorary Member of 
the Federation was unanimously approved, 
with instructions to the Editor to publish the 
Committee’s citation in S e w a g e  W o r k s  
J  OURNAL.

As presented by Chairman Fuhrman, the 
report of the Legislative Analysis Commit
tee reviewed the progress of federal pollu
tion control legislation in the 79th Congress 
and offered a recommendation ‘ 1 that the 
Federation support the Mansfield B ill or a 
measure similar thereto when such a bill is 
reintroduced in the 80th Congress.”  A  mo
tion was made, seconded and carried that the 
report be accepted with the deletion of the 
recommendation expressing approval of the 
Mansfield Bill, designated H R 6024 in the 
79th Congress.

Mr. Yan Kleeck read a resolution adopted 
by the New England Sewage Works Associa
tion and the New England Water Works 
Association, in which the Spence B ill con
sidered by the 79th Congress was held to be 
more desirable than the compromise Mans
field B ill. It  was then moved, seconded and 
carried that a special committee comprising 
Messrs. Fuhrman, Berry and Hoskins be in
structed to draft a statement of Federation 
policy on stream pollution control legislation 
and to report at the meeting of the 1947 
Board on October 9, 1946.

The report of the Awards Committee con
tained the following nominations for the 
1946 awards of the Federation:

Recipient
H. Heukelekian 
LeRoy Winfield Van Kleeck 
F . Wellington Oilcreas

George Martin 
Frank E . DeMartini 
Theodore R. Lovell 
Thomas J .  Doyle 
John R. Downes 
Harold Benedict Gotaas 
William P. Hughes
E . J .  M. Berg 
John Henry Garner

Aw ard
Harrison Prescott Eddy (Research) ..........................
George Bradley Gascoigne (Operation) ....................
Charles Alvin Emerson (Federation Service) .........
Kenneth Allen (Member Association Service) :

Central States Sewage Works Association ...........
Federal Sewage Research Association ....................
Iowa Sewage Works Association ............................
Michigan Sewage Works Association ....................
New Jersey  Sewage Works Association ...............
North Carolina Sewage Works Association .........
Pacific Northwest Sewage Works Association . . .
Texas Sewage Works Section ...................................
Institute of Sewage Purification ............................
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A ll of the above nominations were unani
mously approved, by motion, seconded and 
carried.

A  general suggestion by the Awards Com
mittee that the tokens emblematic of the 
Eddy, Gascoigne and Emerson awards should 
be in the form of permanent medals was re
ferred back to the Committee for more de
tailed recommendations.

The report of the Organization Committee 
cited the increase in interest in the organiza
tion of new Member Associations since the 
end of the war, and referred to the “ sug
gested fo rm ’ ’ of constitution and by-laws 
that has been approved for the use of the 
Executive Secretary in his Member Associa
tion development activities. The following 
actions were reported and/or recommended:

1 . The Iowa Sewage Works Association 
was reorganized on August 23, 1945, by 
adoption of the constitution and by-laws ap
proved by the Board of Control on October 
17 , 1945.

2. Board approval was recommended of 
the amended constitutions and by-laws of ( 1 )  
the Pennsylvania Sewage Works Association, 
as amended August 29, 1946, (2) the Ca
nadian Institute on Sewage and Sanitation, 
as amended November 3, 1943, (3) the A r i
zona Sewage and Water Works Association, 
as amended A pril 17 , 1946, and (4) the Mary- 
land-Delaware Water and Sewage Associa
tion, as amended May 16, 1946.

3. Admission of the Sewage Works Section 
of the Arkansas W ater and Sewage Confer
ence as a Member Association of the Fed
eration was recommended, all requirements 
for such affiliation having been met by the 
constitution and by-laws adopted on April 
16 , 1946.

4. Board approval of the constitution and 
by-laws adopted on March 8, 1946, by the 
Kansas Sewage Works Association was recom
mended, this affiliate replacing the dissolved 
Sewage Works Section of the Kansas Water 
and Sewage Association.

5. Admission of the proposed Kentucky- 
Tennessee Sewage Works Association as a 
Member Association was recommended, con
tingent upon the adoption of the constitution 
and by-laws that has been reviewed and ap
proved by the Committee.

6. Temporary admission of the Sewage 
Works Section of the Louisiana Conference 
on W ater and Sewerage was recommended 
should such action be requested by the E x 
ecutive Committee of the Conference, fu ll

affiliation to be considered upon submission 
of the constitution and by-laws.

7. Continuation of the temporary affilia
tion of the Oklahoma W ater and Sewage Con
ference was recommended, pending the 
anticipated submission of a satisfactory con
stitution and by-laws.

8. Extension of membership privileges to 
the Water and Sewage Works Association of 
Brazil was recommended in the event that 
organization’s developments reach a stage 
where such action would be appropriate.

B y  motion seconded and carried, the re
port was approved with all recommendations. 
A supplementary motion, duly seconded and 
carried, instructed the Executive Secretary 
to inform those engaged in the organization 
of the W ater and Sewage Association of 
Brazil, the Alabama Water and Sewage 
Works Association and the proposed Virginia 
Industrial Waste and Sewage Works Asso
ciation that the Board welcomes their appli
cations for admission into the Federation 
and will approve such affiliation upon the 
submission of constitutions and by-laws meet
ing with the approval of the Organization 
Committee.

The Executive Secretary presented applica
tions for Associate membership as made by
( 1 )  the Pittsburgh Pipe Cleaner Company of 
New York, (2) Public Works News and (3) 
the DeLaval Steam Turbine Company. By 
motion, seconded and carried, these com
panies were admitted to the Federation in 
the grade of Associate Member.

Mr. Orchard presented the following reso
lution in memory of the late Arthur S. Bedell, 
second President of the Federation:

Since the last meeting of this Board of Control of 
the Federation of Sewage Works Associations, Almighty 
God in His wisdom has called in death

A r t h u r  S. B e d e l l

a Past President of this Federation, an Honorary Mem
ber and a member of this Board of Control.

In his passing, this Federation has lost a most valu
able member. His foresight and vision, his unstinting 
effort and friendly cooperation in all activities of this 
Federation played a major part in the progress that has 
been made toward attaining its objectives.

We, the members of the Board of Control, in meeting 
assembled in Toronto, on Sunday, October 6, 1946, 
hereby record our deep sense of loss in the death of this 
beloved associate, and direct that this resolution be 
spread on the minutes of the Federation and that a copy 
be sent to Mr. Bedell’s family.

The resolution was seconded and carried 
unanimously, after which the assembly stood
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in silence for a moment in respect to the 
memory of Mr. Bedell.

President Hoskins pointed out that the 3- 
je a i teim of Charles A. Emerson as Director- 
at L a ige  would terminate at the end of this 
meeting, marking Mr. Emerson’s departure 
from the Board for the first time since the 
Federation was created. He spoke briefly of 
Mr. Em erson’s long and devoted service, em
phasizing the fact that the Federation owed 
much to Mr. Em erson’s personal efforts for 
the strong position it now enjoys.

Responding, Mr. Emerson expressed his 
gratification at the manner in which the Fed
eration has developed beyond the most opti
mistic expectations of its organizers, and 
stated that its creation as a federation of 
regional associations has been more than 
justified by the rapid progress to its present 
strong position. He went on, however, to 
say that direct membership in the interna
tional sewage works organization was not 
possible for an individual under the present 
structure of the Federation and that the time

may be at hand to consider revision of this 
structure to convert the Federation into an 
international association, with the present 
member associations continuing as local or 
regional sections. Such a structure would 
follow the pattern of the other national tech
nical and professional societies. Mr. Emer
son submitted this suggestion for the earnest 
consideration of the General Policy and E x 
ecutive Committees during the coming year.

Mr. Orchard moved a rising vote of thanks 
by the Board to President Hoskins and im
mediate Past President Berry for their effi
cient leadership of the Federation in the past 
two years. The thanks of the Board were 
extended spontaneously and unanimously.

President Hoskins issued a call for a meet
ing of the 1946 Election Committee to fo l
low immediately the adjournment of this 
session.

The meeting adjourned sine die at 5 : 1 5
P.M .

W . H. W i s e l y ,  

Executive Secretary 
Approved: J .  K . H o s k i n s ,  President

M I N U T E S  O F  M E E T I N G  O F  1 9 4 6  E L E C T I O N  C O M M I T T E E

October 6, 1946

The called meeting of the 1946 Election Committee of the Federation of Sewage Works 
Associations was called to order by President J .  K . Hoskins at 5 :20  p .m ., October 6, 1946, at 
the Royal York Hotel, Toronto, Canada.

Roll call was as follows:

P r e s e n t  i n  P e r s o n

Member Association Represented Director
Arizona Sewage and Water Works Association ................................................ A. L . Frick, J r .
California Sewage Works Association .................................................................  C. C. Kennedy
Canadian Institute on Sewage and Sanitation ..................................................  R. J .  Dcsmarais
Central States Sewage Works Association ........................................................... C. C. Larson
Florida Sewage Works Association ........................................................................ David B . Lee
Federal Sewage Research Association ...................................................................  M. Le Bosquet, J r .
Georgia W ater and Sewage Association ............................................................... H. A. Wyekoff
Iowa Sewage Works Association ............................................................................  J .  W. Pray
Maryland-Delaware Water and Sewerage Association .....................................  R. E. Fuhrman
Michigan Sewage Works Association ...................................................................  W. F . Shephard
Missouri Water and Sewerage Conference ...................................................... G. S. Russell
New England Sewage Works Association ....................................................  L . W. Van Kleeck
New Jersey  Sewage Works Association .................................................................  P. N. Daniels
New York Sewage Works Association .................................................................  E . J .  Smith
North Carolina Sewage Works Association ........................................................  G. S. Rawlins
Ohio Conference on Sewage Treatment ................................................................. A. H. Niles
Pennsylvania Sewage Works Association ........................................................... L . D. Matter
Texas Sewage Works Section ......................................... ......................................  E . J .  M. Berg
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President Hoskins declared a quorum to 
exist.

Upon call for nominations to the office of 
President of the Federation for the year 
1946-47, the name of Francis S. F riel (Penn
sylvania) was presented by Mr. Matter. 
There were no further nominations and a 
motion to close was seconded and carried. 
The election of Mr. Frie l as President was 
confirmed unanimously by viva voce vote and 
so declared.

Responding to the call for nominations to 
the office of Vice-President for one year, 
1946-47, Mr. Fulirman presented the name of 
George S. Russell (M issouri). A motion to 
close the nominations was seconded and car
ried. The election of Mr. Russell as Vice- 
President was confirmed unanimously by 
viva voce vote and so declared.

A  request for nominations to the office of 
Treasurer for the year 1946-47 brought the

renomination of W. W. DeBerard (Central 
States) by Mr. Kennedy. There were no 
further nominations and a motion to close 
was seconded and carried. Re-election of 
Mr. DeBerard as Treasurer was confirmed 
unanimously by viva voce vote and so de
clared.

Nominations for the office of Director-at- 
Large for a 3-year term ending in October, 
1949, were requested. The name of Anselmo
F . Dappert (New York) was presented by 
Mr. Smith and, there being no further nomi
nations, a motion to close was seconded and 
carried. Mr. D appert’s election as Director- 
at-Large was unanimously confirmed by viva 
voce vote and so declared.

A ll business of the Committee having been 
completed, the meeting adjourned sine die 
a t  5 : 2 7  p .m .

W . H .  W i s e l y ,

Executive Secretary 
A p p r o v e d :  J .  K .  H o s k i n s ,  President

M I N U T E S  O F  M E E T I N G  O F  1 9 4 7  B O A R D  O F  C O N T R O L

O ctober 9, 1946

The organization meeting of the 1947 Board of Control of the Federation of Sewage Works 
Associations was called to order by retiring President J .  K . Hoskins at 2 :0 5  p . m . ,  October 9, 
1946, at the Royal York Hotel, Toronto, Canada.

Roll call was as follows, a quorum being represented:

P r e s e n t  i n  P e r s o n

Member Association or Office Represented

President ..................................................................................
Past P re s id e n t.........................................................................
Vice President .......................................................................
Arizona Sewage and W ater Works A sso c ia tio n .........
Arkansas W ater and Sewage Conference ....................
California Sewage Works Association ......................
Central States Sewage Works Association .................
Florida Sewage Works Association ...............................
Federal Sewage Research Association ........................
Georgia W ater and Sewage Association ....................
Iowa Sewage Works Association ....................................
M aryland-Delaware W ater and Sewerage Association
Michigan Sewage Works Association ...........................
Missouri Water and Sewerage Conference ..................
New England Sewage Works Association ..................
New Jersey  Sewage Works Association ............. ..
New York Sewage Works Association ........................
North Carolina Sewage Works Association ...............
Ohio Conference on Sewage Treatment ......................
Pennsylvania Sewage Works Association ....................

Representative

F . S. Friel
J .  K . Hoskins
G. S. Russell 
A. L . Frick, J r .
F. L . McDonald 
C. C. Kennedy 
C. C. Larson 
David B . Lee
M. Le Bosquet, Jr . 
II. A. Wyckoff 
John W. Pray 
R. E . Fuhrman 
W. F . Shephard
G. S. Russell
L . W. Van Kleeck 
P . N. Daniels 
E . J .  Smith 
G. S. Rawlins 
A. H. Niles 
L . D. Matter
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Tp, . . a ^rcmb<r Association or Office Represented Representative
Sewage Works Section .................. F  T M  R e r a

IKrectoi-at-Large ...........................................................................................................  f  ^  Berg
Director-at-Laree   Dappeit

* t g ......... ..................................................................................................  E . W. Mohlman
Dnectoi-at-Large ..........................................................................  H F  G
Water and Sewage Works Manufacturers Association .................................... A. E. Paxton
W ater and Sewage Works Manufacturers Association ...............................  p  w  Lovett
Publications Committee   w  p-i
Sewage Works Practice Committee   M M  Onh
Research Committee .................. ......................................................... w  r  '  ̂ir...................................................................................  W. Rudolfs

P r e s e n t  i n  P e r s o n ,  A c t i n g  b y  P r o x y  

Member Association or Office Represented Representative

Treasurer .........  .............................................................. w . J .  Orchard (for W. W. DeBerard)
Oklahoma Water and Sewage Conference ........................  c. A. Emerson (for E. R. Stapley)

Also present was W. H. Wisely, Executive Secretary— Editor.

The report of the Election Committee was 
read, in which were listed the following new 
officers for the terms indicated: Francis S. 
Friel— President; George S. Russell— Vice 
President; W. W. DeBerard— Treasurer (all 
to serve until October, 1947) and A. F . Dap- 
pert— Direetor-at-Large (to serve until Oc
tober, 1949).

Assuming the chair, President Friel stated 
his appreciation for the honor accorded by 
his election, and expressed hope that his ac
tions during the coming year would ju stify  
the confidence placed in him. He asked for 
the full cooperation of all officers and mem
bers of the Board, closing his remarks with 
the comment that he anticipated an enjoyable 
year of service as President of the Federa
tion.

Finance Advisory Chairman Orchard pre
sented a revised 1946 budget which took into 
account the increased costs of current opera
tions reported by the Executive Secretary. 
This matter had been referred by the 1946 
Board. The amended 1946 budget was offered 
as follows:

Receipts 
Membership Dues:

Active ................................................  $10,400
Corporate ..........................................  240
Associate ...........................................  1,540

Non-Member Subscriptions ...........  2,200
Advertising 1946 (N et) .................. 14,850
Advertising 1945 ............................... 220
Net Sale Misc. P u b licatio n s  1,200
W SW M A Contribution .................... 5,000
Misc. Income .....................................  55®

Disbursements

Printing and Mailing J o u r n a l

(Manual No. 2 excluded) ...........  $16,200
Executive Sec. Salary ......................  7,000
Office Salaries .....................................  5,400
Travel Expense ................................... 1,800
Office Expense ...................................  1,100
Rent ........................................................  720
Editorial E x p e n se ..............................  750
Committee Expense ..........................  150
Convention E x p e n s e ..........................  ......
Administration Expense .................. 400
Contingencies .......................................  200

$33,720
Balance to Surplus ................................. 2,580

$36,300

Discussing the proposed amended budget, 
Mr. Orchard pointed out that it included only 
operating expenses and that the expenditures 
for office equipment and proposed manuals 
of practice were not included because such 
items are more properly chargeable directly 
against surplus. He then presented a sur
plus analysis showing the indicated net worth 
of the Federation at December 3 1 , 1946, as 
follow s:

Accretion to Surplus:

1946 Receipts ................................. $36,300.00
1946 Disbursements .................... 33,720.00

$36,300 Profit to Surplus $ 2,580.00
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Charges to Surplus:
Manual No. 2 .................................  $ 3,000.00
Office Equipment ........................... 440.00

Total Charges ...............................  $ 3,440.00
1946 Indicated Profit ....................  2,580.00

Net Reduction of S u rp lu s ................ $ 860.00
Net Worth Dec. 3 1 ,  1945 .............  $32,293.01
1946 Indicated Reduction of Sur

plus .....................................................  860.00

Indicated Net Worth Dec. 3 1 , 1946 $31,433.0 1

A t this point Mr. Orchard referred to a 
preliminary financial statement on the Nine
teenth Annual Meeting, and reported that 
indications were that the convention receipts 
would be sufficient to cover all local and 
headquarters convention expenses and to 
yield a clear profit of several hundred dol
lars, perhaps enough to make up the indi
cated deficit of $860 in surplus. He com
mended Dr. A. E . Berry and Mr. J .  B . Kinney 
(Convention Management Chairman and 
Convention Finance Chairman, respectively) 
on this fine showing. Mr. Orchard concluded 
his explanation by predicting that the F ed 
eration would maintain in 1946 its surplus 
balance at the beginning of the year in spite 
of increased costs of operation, while giving 
its members a $3,000 manual of practice and 
adding $440 to its office equipment inventory.

B y  motion, seconded and carried, the re
vised 1946 budget and accompanying surplus 
analysis were adopted.

Consideration was then given to the recom
mendations of the 1946 Executive Committee 
in regard to J o u r n a l  advertising rates and 
the 1947 budget, these matters having been 
referred to the Finance Advisory Committee 
for study and report to the 1947 Board.

In presenting these items, Mr. Orchard em
phasized that rising price trends and new 
services rendered by the Federation are in
creasing operation costs, while the member
ship dues remain the same. Cost of printing 
and m ailing the 1946 J o u r n a l  alone will 
amount to about $4.30 per member as com
pared to the annual dues of $3.00. I t  was 
further emphasized that the Finance Advis
ory Committee did not advocate an increase 
in dues, but that the above fact is signifi
cant because revenue from advertising and 
sale o f publications must constantly increase 
to compensate for the extension of Federation 
services to an increasing membership. With 
this in mind, Mr. Orchard suggested that the 
Board should give serious thought to the 
furnishing of complimentary copies of all

m a n u a ls  o f p ra c tic e  to  th e  m em b ersh ip , a 
p ro ced u re  w hich  fu r th e r  co m p lica te s  th e  
f in an c ia l p ic tu re .

M r. O rc h a rd  re a d  a  r e p o r t  o f  th e  specia l 
co m m ittee  w hich h a d  b een  a p p o in te d  b y  P a s t  
P re s id e n t H o sk in s  to  co o p e ra te  w ith  th e  F i 
n an ce  A d v iso ry  C om m ittee  in  i t s  s tu d y  o f  a d 
v e r tis in g  ra te s . T h is  r e p o r t  w as as  fo llo w s:

“This special committee, comprising A. S. Paxton, 
Karl Mann, M. M. Cohn, L. H. Enslow and W. J. 
Orchard, finds that the present advertising rates do not 
reflect current costs nor increased circulation, and 
recommends as of November 1, 1946, an increase in 
current rates approximating 25 per cent.

“The Committee feels that the discount to agencies 
is of doubtful value to an official professional publica
tion of this type and recommends that agency discounts 
be discontinued.

“The Committee feels also that the plan to go on a 
12-issue basis should be reviewed. It does not appear 
that a 12-issue J o u r n a l  would increase net revenue to 
the Federation. We feel that the J o u r n a l  should con
tinue to be strictly of high grade technical and pro
fessional content.

“We recommend that the question of a 12-issue 
J o u r n a l  be tabled until the Board of Control meeting 
in San Francisco in July, 1947.”

C om m enting  on th is  r e p o r t ,  M r. O rch ard  
s ta te d  t h a t  th e  E x ecu tiv e  S e c re ta ry -E d ito r  
h ad  expressed  w illin g n ess to  a d o p t th ese  re c 
om m en d a tio n s in  so f a r  as  fe a s ib le , a n d  th a t  
he believ ed  i t  possib le  th e re b y  to  ach ieve  th e  
n e t a d v e r tis in g  reven u e  ca lled  fo r  in  th e  p ro 
posed  1947 b u d g e t, a s  fo llo w s:

1947 Receipts

M em bersh ip  D ues
A ctiv e  .....................................................  $10,500
C o rp o ra te  ..............................................  250
A s s o c ia t e ................................................  1,600

N on-M em ber S u b s c r ip t io n s ............... 2,500
A d v e rtis in g  (N e t)  ...............................  17,500
S ale  o f  M isc. P u b lic a tio n s  ( E x 

c lu d in g  M a n u a l N o . 2) ................  800
W S W M A  (C o n tr ib u tio n )  .................  5,000
M isc. In co m e .........................................  550

$38,700

1947 Disbursements 
P r in t in g  a n d  M a ilin g  J o u r n a l  . . $16,000
E xec. S e c r e ta ry ’s S a la ry  .................  7,500
Office S a la r ie s  .........................................  9,700
Office R e n t ................................................  720
Office E x p en se  ....................................... 1,200
T ra v e l E x p en se  ....................................... 2,000
E d ito r ia l  E x p e n s e .................................. 250
A d m in is tra t io n  E x p en se  .................... 300
C om m ittee  E x p en se  .............................  200
C o nven tion  E x p e n s e .............................  500
C o n tin g en c ies ...........................................  300

$38,700
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this i eUtl0n was directed to the fact that 
udgct was restricted to operating items 

an id not provide for the $500 of new office
<1 pment or for the cost of publishing man

uals of practice in 1947. These extra items, 
a mg approximately $3,200 (including the 
^ration ’s contribution to the Glossary of

ater and Sewage Control Engineering), 
must be charged to surplus.

A  motion was made and seconded that the 
1947 budget be adopted as proposed.

A lengthy and general discussion on this 
motion ensued, almost entirely devoted to 
policy governing the distribution and sale 
of manuals of practice. The sense of the 
Board, as revealed by this discussion, was 
that complimentary copies of Manual of 
Practice No. 2 (Utilization of Sewage 
Sludge as Fertilizer) be furnished all current 
members at the time of distribution, and that 
prices for extra copies be established that 
will yield a substantial profit on the venture 
so as to cover in so fa r  as possible the cost of 
Manual of Practice No. 3 (Water and Sew
age Control Engineering Glossary), for which 
only a limited outside demand is anticipated.

A  vote on the motion to adopt the 1947 
budget as presented was taken and the pro
posal carried unanimously.

A motion was made, seconded and carried 
that expenditures of $500 for office equipment 
and approximately $1,500 toward the Federa
tion’s share of the cost of the Glossary of 
Water and Sewage Control Engineering 
(Manual of Practice No. 3) be authorized 
from surplus in 1947.

It  was moved, seconded and carried that 
all receipts from sale o f manuals of practice 
be credited to surplus.

B y  motion, seconded and carried, the F i 
nance Advisory Committee was instructed to 
study and report on the desirability of estab
lishing a revolving fund from which the cost 
of all manuals would be charged, and which 
revenues from sale of such manuals would be 
credited.

Chairman Fuhrman reported for the Legis
lative Analysis Committee, which had been 
directed by the 1946 Board to recommend a 
Federation policy on federal pollution con
trol. Mr. Fuhrman presented the following 
statement of policy and moved its adoption:

“ The Board of Control of the Federation of Sewage 
Works Associations hereby records the policy of the 
Federation on federal water pollution control.

The F e d e r a t io n  fa v o rs  fe d e ra l  l e g i s l a t i o n .

(1) That will use to the greatest possible extent existing 
authorities and facilities for the control of water 
pollution;

(2) That designates the U. S. Public Health Service as 
the federal Administrative Agency;

(3) That will provide, in the classification of waters, for 
cooperation and agreement of and between the U. S. 
Public Health Service and the state pollution con
trol authority, and, where no such state authority 
exists, the Surgeon General of the U. S. Public 
Health Service shall integrate the stream classifica
tion of such states with the classification of the 
streams in adjoining or affected states; and

(4) That provides for an Advisory Board with adequate 
representation of State Water Pollution Control 
Authorities.”

In the discussion which followed seconding 
of this motion, the preponderance of opinion 
was favorable to the proposed policy. 
President Friel called on the several state 
sanitary engineers present to comment and 
such representatives from New York, New 
Jersey, Connecticut, Michigan, Pennsylvania 
and Florida indicated that the proposed Fed
eration policy was in line with opinion in 
pollution control agencies of those states. 
Upon call for the question, the statement of 
policy was adopted as presented.

President Friel called attention to the sug
gested schedule of 1947 committees that had 
been compiled by Past President Hoskins and 
himself. Several additions to certain com
mittees were suggested by members of the 
Board, and the following 1947 committee ap
pointments were approved, by motion, sec
onded and carried:

Constitutional Committees
Executive Committee

F . S. Friel, Chairman

Linden Stuart David B. Lee
G. S. Russell C. C. Kennedy

General Policy Committee

J .  K . Hoskins, Chairman

A. H. Niles R. E. Fuhrman
John B. Downes M. Le Bosquet J r .
Dana E . Kepner D. E. Bloodgood

Publications Committee

F . W. Gilcreas, Chairman 

W. H. Wisely Carl E. Green
F. W. Mohlman F. M. Veatch
Rolf Eliassen C. C. Larson

Organization Committee 

Earnest Boyce, Chairman

C. R. Compton R. H. Suttie
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Sewage Worlcs Practice Committee 

Morris M. Cohn, Chairman

W. H. Wisely
F . W. Mohlman 
C. E . K eefer
G. P . Edwards
H. F . Gray 
J .  J .  W irts 
J .  R . Downes 
A. H. Niles 
Langdon Pearse

L. W. Van Kleeck
F . W. Gilcreas 
R. F . Brown 
K . V. Hill
D. E . Bloodgood 
Willem Rudolfs
F . M. Veatch
C. W. Klassen 
K . L . Mick

Research Committee 

Willem Rudolfs, Chairman 

H. E . Babbitt A. L . Genter
D. E . Bloodgood H. J .  Miles
G. P . Edwards F . W. Mohlman
H. A. Faber C. C. Ruclihoft
A. J .  Fischer L . R . Setter
H. Heukelekian L . W. Van Kleeck

Jo in t Com m ittees with Other Associations

Nomenclature Committee 

C. J .  Velz, Chairman,

0. A . Emerson C. E . K eefer

Standards Methods Committee 
W. D. Hatfield, Chairman

G. E . Symons 
S. E . Coburn 
A. J .  Fischer 
G. P . Edwards
E. W. Moore
D. E . Bloodgood
F . W. Gilcreas
E . F . Hurwitz 
Keeno Frasehino

W. S. Mahlie 
M. Starr Nichols 
Richard Pomeroy 
C. C. Ruchlioft 
Willem Rudolfs 
H. W. Gehm
H. Heukelekian 
R. D. Hoak 
Roy F . Weston

Committee on W ater and 

Sewage Worlcs Development

C. A. Emerson G. F . Schroepfer

Special Convention Com m ittees

M eeting Place Committee

F . S. Friel, Chairman

G. S. Russell A. E . Paxton
J .  K . Hoskins W. C. Sherwood
W. H. W isely A. T. Clark

Publicity and Attendance Committee 

L . H. Enslow, Chairman

M. M. Cohn A. Prescott Folwell
E . J .  Cleary J .  P . Russell
Wm. S. Foster J .  A . Daly

Convention Management Committee 

W. J .  Orchard, Chairman 

A. T. Clark C. C. Kennedy
F . S. F rie l W. H. Wisely

Other Special Committees

Awards Committee 

E . S. Chase, Chairman

G. M. Ridenour H. W. Streeter

Fred Merrvfield

Operation Reports Committee

H. E . Babbitt, Chairman

G. A. Hall W. A. Allen

Finance A dvisory Committee 

W. J .  Orchard, Chairman 

J .  K . Hoskins F . S. Friel

Industrial Wastes Committee *

F . W. Mohlman, Chairman

D. E . Bloodgood L . F . Oeming
H. W. Gehm

Legislative Analysis Committee 

Ralph E . Fuhrman, Chairman 

Earnest Boyce W. B . Hart
L . D. M atter Morris M. Cohn
C. G. Gillespie V . M. Elilers

L . F . W arrick

O perator’s Qualifications Committee 

L . W. Van Kleeck, Chairman 

Wm. A. Allen E . P. Molitor

Honorary Membership Committee

G. J .  Schroepfer, Chairman

A. M. Rawn J .  K . Hoskins
A. E . Berry F . S. Friel

Nom inating Committee 

C. A. Emerson, Chairman

G. J .  Schroepfer A . E . Berry
A. M. Rawn J .  K . Hoskins

Quarter Century Operators Club Committee 

Frank W. Jones, Chairman

S. E . Coburn H. W. Streeter

Next in the order of business was the des
ignation of depositories for Federation 
funds in 1947. I t  was moved, seconded and

* Additional appointments to be made by 
Chairman.
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j *'le l*lree banks currently hold
ing ederation funds, i.e., Busey F irst Na- 

f011pi anli ° f  Urbana, F irst National Bank 
or Uiampaign and Continental-Illinois Na- 
lona Bank and Trust Company of Chicago, 
e continued as depositories during the year

1947. A  supplementary motion, seconded 
and carried, authorized the proper officers of 
the Federation to withdraw funds as set forth 
in the budget.

Affirming the action of the 1946 Board, a 
motion was made, seconded and carried au
thorizing the Finance Advisory Committee to 
select the auditing firm to conduct the annual 
audit as of December 3 1 , 1946.

The next item on the agenda was the con
sideration of the locations of the 1948 and 
1949 annual meetings. President Friel in
troduced this matter by announcing for the 
record that the concurrent meeting of the 
Federation with the 1947 conference of the 
American W ater Works Association at San 
Francisco during the week of Ju ly  2 1, 1947, 
had been approved by letter ballot of the 
Board by a vote of 34 in the affirmative as 
against 4 opposed. He pointed out that an 
invitation from the Rocky Mountain Sewage 
Works Association for a meeting in Denver 
in 1948 or 1949 was in the hands of the Meet
ing Place Committee, and asked that any 
other invitations be presented at this time. 
Director A. H. Niles, representing the Ohio 
Conference on Sewage Treatment, presented 
an invitation fo r the Federation to meet in 
Toledo; Director W. F . Shephard presented 
for the Michigan Sewage Works Association 
an invitation to meet at Detroit and Director 
L. W. Y an  Kleeck extended an invitation 
from the New England Sewage Works Asso 
ciation for a meeting to be held at Boston. 
I t  was moved, seconded and carried that the

member associations extending invitations be 
advised of the appreciation of the Board, 
and that the selection of the 1948 and 1949 
meeting places of the Federation be referred 
to the Meeting Place Committee, with power 
to act.

Mr. Orchard called attention to the action 
of the 1946 Board on October 17 , 1945, in 
appointing the Executive Secretary-Editor 
for the fiscal years of 1946 and 1947 at a sal
ary of $7,000 for the fiscal year of 1946. He 
moved that the salary of the Executive Sec
retary-Editor be established at $7,500 for the 
fiscal year of 1947, as set forth in the budget. 
The motion was seconded and carried.

Mr. Larson commended the efforts of the 
Executive Secretary-Editor and moved that 
he be given a rising vote of appreciation. 
This action was extended most graciously.

Mr. Emerson reported that he had discussed 
with several members of the Quarter Century 
Operators Club the action taken by the Board 
on October 6 in regard to the permanent or
ganization of the club. He stated that the 
club members were deeply appreciative of 
the B oard ’s interest, and that recommenda
tions for procedure would be forthcoming in 
due course.

It  was moved by Mr. Wyckoff that the sin
cere thanks of the Board be extended to the 
Canadian Institute on Sewage and Sanitation 
and to all individuals who had participated 
in arrangements for a very successful Nine
teenth Annual Meeting. The motion was 
seconded and carried unanimously.

Adjournment to the next annual meeting 
or to call of the President was moved, sec
onded and carried at 4 :10  p .m .

W . H .  W i s e l y ,  
Executive Secretary 

A p p r o v e d :  F r a n c i s  S. F r i e l ,  President

R E P O R T  O F  E X E C U T I V E  S E C R E T A R Y - E D I T O R  

Y ear Ended September 30, 1946

T h e  r e c o r d  o f  t h e  F e d e r a t i o n  d u r i n g  t h e  

p a s t  y e a r  h a s  b e e n  h i g h l y  s a t i s f y i n g  m  t h a t  
t h e  g a i n s  o f  r e c e n t  y e a r s  in  m e m b e r s h ip  a n d  

f i n a n c i a l  p o s i t i o n  h a v e  b e e n  m a i n t a i n e d  in  

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

s e r v i c e  T h e  i n c r e a s e d  i n t e r e s t  a n d  p a r t i c i 
p a t i o n  o f  t h e  M e m b e r  A s s o c i a t i o n s  a n d  i n d i 

viduals in Federation affairs is a natural 
result of the end of the war.

Commenting on one problem that arose 
during 1946, a Past President of the Federa
tion aptly stated that the matter in question 
was merely a normal “ growing pain .’ ’ The 
fact that there was a problem or “ pain ’ ’ is 
unimportant, for these will always be extant
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in an active organization. I t  is a good sign, 
however, that the only problems of the grow
ing Federation today appertain to the meet
ing o f new and greater obligations and re
sponsibilities.

Adm inistrative Functions

The Executive Secretary was directed by 
the Board at the Eighteenth Annual Meeting 
to carry out several instructions, all of which 
have been given attention. In  addition to 
the matters listed here, reference is made 
elsewhere in this report to the performance 
of other directives:

( 1 )  The ehairmen of the Jo in t Committee 
engaged in preparing the Glossary of Water 
and Sewage Control Engineering were advised 
under date of October 30, 1945, o f the B oard ’s 
desire that the term “ sewage works’ ’ be 
designated as the comprehensive term de
noting the collection, treatment and disposal 
of sewage.

(2) Cost and other data regarding suitable 
emblems symbolizing the Federation’s Eddy, 
Gascoigne and Emerson awards were furnished 
to the Awards Committee under date of M ay 
22, 1946.

(3) The AW W A statement of policy con
cerning conduct of Member Association 
meetings and the B o ard ’ s endorsement of 
the “ Club Room’ ’ type of entertainment at 
such meetings (as recommended by the 
W SW M A) were transmitted to Member A s
sociation secretaries under date of November 
15 , 1945.

(4) A  certificate of recognition to be pre
sented to all Past Presidents of the Federa
tion was developed under the direction of the 
Executive Committee.

(5) Letters advising of the B o ard ’s re
affirmation and endorsement of the Spence 
B ill (H R 4070) and its companion measure 
in the Senate were sent in November, 1945, 
to each member of the House Committee on 
Rivers and Harbors and of the Senate Com
mittee on Commerce.

(6) Letters proclaiming the B o ard ’s en
dorsement o f the Bailey  B ill (H R 3972) were 
sent to each member of the House Committee 
on W ays and Means, under date o f October 
24, 1945.

The Executive Secretary also cooperated 
wherever possible in furtherance of Federa
tion' committee functions, and extended his 
best efforts in responding to requests for 
assistance to individuals. Of the total of

109 individual service inquiries thus handled, 
80 were of a technical nature and 29 per
tained to personnel placement.

Publications

S ew age W orks Jou rn al

The change to the two-column form at of 
t h e  J o u r n a l ,  directed by the Board in 1945, 
was initiated with the Jan u ary , 1946, issue. 
Readership response to the change has been 
favorable.

The labor and paper situations continue to 
interfere with scheduled production of the 
J o u r n a l ,  despite the fact that the first eopy 
fo r each issue is  now sent to the printer ten 
weeks in advance of the distribution date. 
I t  is believed, however, that Lancaster Press 
is giving excellent service under the circum
stances. The paper shortage has necessitated 
return to the 45-lb. stock o f wartim e; even 
so, distribution of the Ju ly  issue was delayed 
three weeks on account o f late delivery of 
paper orders.

The Editor furnished complete data to the 
Publications Committee as basis fo r its spe
cial report on the proposal to increase the 
frequency of publication of the J  O U R N a l  

from bimonthly to monthly. These statistical 
analyses, with accompanying studies o f texts 
on business journalism, advertising surveys, 
conferences with journalism faculty repre
sentatives, etc., have proved highly informa
tive and beneficial. Several new eost and edi
torial controls have been applied to produc
tion o f the Jo u r n a l  as a result.

A  g r a t i fy in g  p o s tw a r  d evelop m en t h a s  been 
th e  in cre a se d  flow  o f  h ig h  c a lib e r  m a te r ia l 
rece iv ed  fo r  p u b lica tio n  s in ee  th e  m id d le  o f  
1946. I t  i s  a lr e a d y  a p p a re n t  th a t  th e re  w ill 
be  p le n ty  o f  goo d  m a te r ia l fo r  th e  1947 v o l
um e o f  th e  J o u r n a l  a n d  th a t  ad o p tio n  o f  
the m o n th ly  p u b lica t io n  schedule m a y  be 
ju s t if ie d  in  th e  n e a r  fu tu re .

The actual expenditures for printing and 
mailing of Federation publications in 1946 
will obviously exceed the budgeted amount 
o f $14 ,30 0 ; two factors are responsible. 
F irst, Lancaster Press requested an increase 
o f approximately 7 per cent to begin with 
the M ay issue, to cover in part the increase
in wages and paper costs that have taken
place in  the past four years. Secondly, the 
acceptance o f the N BC report on m ilitary 
sewage works fo r publication in the Septem
ber issue completely upset all budget plans
fo r the year, this document being quite
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lengthy and expensive to print. The profes
sional value of this contribution was con
sidered to outweigh budget considerations at 
this time, however, and the Editor assumes 
full responsibility for this decision.

In spite of the retarding influence of ( 1)  
the less favorable situation as regards cor
poration taxes and (2 ) the uncertainty and 
delay which becloud the public works con
struction picture, it has been possible to main
tain the sale of advertising space in the 
J o u r n a l  at the all-time high level reached in 
1945. Paid  advertising in the 1945 volume 
totaled 262% pages; it is estimated that the 
1946 total will be in the order of 260 to 265 
pages.

The constantly increasing paid circulation 
of the J o u r n a l  is a source of satisfaction. 
At September 30, 1946, the total paid circu
lation was 4,293, including 3,735 member 
and 558 non-member subscriptions. This 
represents a gain of 12.8 per cent for the 
year.

Back Numbers

The demand by ex-service personnel and 
foreign subscribers has resulted in the un
usually high sale of 790 back numbers of the 
J o u r n a l  in  the year ended September 30. 
About 8,500 single copies are in storage, ac
cording to the running inventory maintained 
by Lancaster Press.

Modern Sewage Disposal

All copies of the Federation’s Tenth Anni
versary Book have now been sold and this 
publication is no longer available.

Mamials o f Practice

A  total of 275 copies of Manual of P rac
tice No. 1  were distributed during the year 
ended September 30, leaving 967 copies in 
inventory. Of those disposed of, 149 were 
sold to members at the 25-cent rate and 126 
were sold to non-members at the 50-cent rate.

As directed by the Board, the Editor de
voted considerable effort to the publication 
of Manual of Practice No. 2, “ Utilization of 
Sewage Sludge as Fertilizer.”  This manual 
has also encountered production difficulties 
but will be distributed before the end of 
October, 1946.

At the Eighteenth Annual Meeting, the 
Executive Secretary-Editor was directed to 
investigate the availability and cost of ring 
binders that would be suitable for filing of 
manuals of practice, to be made available 
for sale at a nominal price. A special re
port on this matter has been prepared.

Member Association Activity
Extraordinary attention was given to con

tacts with existing Member Associations and 
to the organization of new Federation affili
ates during the past year. In attempting to 
attend a meeting o f all those Member Asso
ciations not previously visited, the writer has 
travelled more than 22,000 miles since the 
Eighteenth Annual Meeting, and it is con
sidered that the value of this representation 
of the Federation has fa r  outweighed the 
fact that the year’s travel budget has been 
considerably exceeded. A t least one meeting 
of every North American Member Associa
tion hhs now been visited; those attended 
since October, 1945 fo llo w :

Missouri W. S. A ..........................................................  Jefferson C ity; Sept., 1945
Ohio Conference ......................................................... Columbus; Nov., 1945
North Carolina S. W. A .............................................  Charlotte; Nov., 1945
Georgia W. S. A.  ....................................................  A tlanta; Dec., 1945
New York S. W. A ......................................................  New Y ork; Jan ., 1946
Oklahoma Conference ....................................... .. Stillw ater; Jan ., 1946
Kansas S. W. A. .......................................... Topeka; March, 1946
Arkansas C onference.......................................Fayetteville; April, 1946
Arizona S. W. W. A ......................................... ..........  Tucson; April, 1946
Pacific Northwest S. W. A .............................. Gearhart, Ore.; May, 1946
Florida S. W. A  ................................................ Gainesville; June, 1946
Central States S. W. A ...............................................  Lafayette, Ind.; June, 1946

Other meetings ■ attended as the Federa
tion ’s representative were the Illinois Sewage 
Works Operator’s Conference at Springfield 
in November, 19 4 5; the Purdue Industrial 
Wastes Conference at Lafayette, Ind., in

January, 1946 ; and the Illinois Association 
of Sanitary Districts at Peoria in June.

Cooperating with the Organization Com
mittee and aided measurably by the active 
participation of President Hoskins, the Sec
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retary devoted considerable effort to the de
velopment of new Member Associations. 
The affiliation of the Sewage Works Section 
of the Arkansas Water and Sewage Confer
ence was one result; new associations were 
formed during the year in Alabama and 
Brazil with the intention to affiliate with the 
Fédération; a new Kentucky-Tennessee Sew
age Works Association is expected to be 
formed in October; a new association is in 
formation in V irg in ia ; and the Louisiana 
Conference may complete its affiliation before 
the end of the year. A  suggested ‘ ‘ model ’ ’ 
form of constitution and by-laws has been 
prepared and approved by the Organization 
Committee for guidance of those engaged in 
the formation of new associations.

Toward the end of standardizing pro
cedures of Member Association secretaries, a 
manual of duties and recommended practices 
was compiled and distributed early in the 
year. A  new venture, the ‘ ‘ Secretary’s 
Manual, ’ ’ has already proved effective in 
expediting operations at Federation head
quarters. The first edition will be brought 
up to date as necessary.

The 1945 Board directed that each Mem
ber Association secretary be sent ( 1 )  the 
AW W A statement of policy regarding . con
duct of section meetings, (2 ) the recommen
dations of the W SW M A regarding the 
“ Club Room ”  type of entertainment, as en
dorsed by the Board and (3) a recommenda
tion that interested persons from adjacent 
non-member states be invited to Member A s
sociation meetings, as a means of stimulating 
organizational activities in such non-member 
states. A ll of these instructions were car
ried out immediately following the Eighteenth 
Annual Meeting.

M em bership
Admission to the Federation of the Sewage 

Works Section of the Arkansas Water and 
Sewage Conference brings the total of affiili- 
ated associations to 28.

One of the most satisfying gains of the year 
was in the aggregate membership o f the 
Member Associations. The total of 3,658 
Active and Corporate members at September 
30, 1946, represents a gain of 13.8  per cent 
for the year ended on that date. A  detailed 
membership breakdown is given in Table 1.

. The association secretaries and member
ship committees are deserving of great credit 
for this fine record. I t  is of interest to note 
that only about 10 per cent of the 1945 mem

bers failed to renew for 1946, and that 800 
new members and reinstatements were added 
to the association rosters.

Membership prizes of $100 each were au
thorized at the Eighteenth Annual Meeting 
to be presented to ( 1 )  the Member Associa
tion recording the greatest percentage in
crease in membership during the year ended 
September 30, 1946, and (2) the Member 
Association recording the greatest numerical 
increase in membership during the same 
period. The percentage increase prize was 
won by the Oklahoma W ater and Sewage 
Conference, by its gain from 10 to 33 mem
bers, an increase of 230 per cent. The nu
merical increase prize was closely contested 
by the New England, New York, Ohio, Penn
sylvania and Canadian associations, the final 
outcome being in doubt until the very last 
day. B y  gaining from 223 to 3 13  members, 
an increase of 90, the Canadian Institute on 
Sewage and Sanitation earned the numerical 
increase prize.

Membership in the Associate Member 
classification increased by one during the 
year, the present total being 77.

Financial
As specified in Article IV , Section 5 of the 

By-laws, each member of the Board is fur
nished with statements of receipts and dis
bursements as of December 3 1 , 1945, March 
3 1, 1946, and June 30, 1946. The data for 
the fiscal year of 1945, together with the 
balance sheet, were taken from the annual 
audit. A  statement of receipts and disburse
ments and a balance sheet as of September 
30, 1946, are made a part of this report.

The financial progress of the Federation in 
recent years is shown in the following:

Date N et Worth

December 3 1 , 1940 .............................  $ 3,075.78
December 3 1 , 19 4 1 .............................  7,089.54
December 3 1 , 1942 .............................  13,489.73
December 3 1 ,  1943 .............................  21,981.73
December 3 1 ,  1944 .............................  25,863.52
December 3 1 , 1945 .............................  32,293.01

A cknow ledgm ents
The progress made by the Federation dur

ing the past year would not have been pos
sible without the active interest and coopera
tion of President Hoskins, Mr. Friel, Mr. 
DeBerard and Dr. Mohlman; of all commit
tee chairmen and personnel; of the Member 
Association secretaries and directors; of the
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officers of the W SW M A; and of the many Respectfully submitted,
other individuals who participated and con- W, H. W i s l e y ,

tribute*! to Federation activities. Executive Secretary-Editor

TA BLE 1 .— Summary of Membership as at September 30, 1946

F e d e r a t i o n  M e m b e r s

Honorary..............................................................................  7
Associate................................................................ 77
Member Associations..................................................................  28

Active Members..............   3 595
Alternate Active Members....................................................................  gj
Corporate M embers......................................................................  25

N e t  M e m b e r s h i p  o f  M e m b e r  A s s o c ia t i o n s

Member Association
Total Active and Corp. Members* Numerical

Increase
Per Cent 
Increase

Sept. 30, 1945 Sept. 30, 1940 1945-1946 1945-1946

Arizona......................................... 24 32 8 33.3
Arkansas**................................... — 4 4
C alifornia..................................... 300 326 26 8.7
Canadian Inst............................. 223 3 13 90 40.1
Central States............................ 563 579 16 2.8
D akota.......................................... 45 39 - 6
Federal..................................... 98 125 27 27.6
F lorida.......................................... 70 75 5 7.1
Georgia......................................... 65 50 - 1 5 __
I.S .E . (England)........................ 34 34 — —
I.S .P . (England)........................ 106 12 1 15 14 .1
Iow a.............................................. 43 41 - 2 —
K an sas.......................................... 28 21 - 7 —
M aryland-Delaware................. 29 35 6 20.7
M ichigan..................................... 127 136 9 7.1
M issouri....................................... 41 55 14 34.2
M ontana...................................... 3 1 34 3 9.7
New E ngland ............................. 172 225 53 30.8
New Je rs e y ................................. 87 89 2 2.3
New Y o r k .................................... 493 539 46 9.3
North Carolina.......................... 50 50 — —
O hio............................................... 108 188 80 74.0
Oklahom a.................................... 10 33 23 230.0
Pacific Northwest..................... 10 1 110 9 8.9
Pennsylvania.............................. 216 286 70 32.4
Rocky M ountain...................... 61 5 1 - 1 0 —
San. Eng. D iv. (A rg.).............. 6 — - 6 —
T e x a s ............................................ 85 68 - 1 7 —

T otals ................................... 3 ,216 3,659 442 13.8

* Dual Members, i.e., those belonging to more than one Member Association, credited only
to “ home”  association.

** New m em ber association. A dm itted  to  Federation  in October, 1946.
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W. J. ORCHARD ELECTED HONORARY MEMBER

In recognition of his long and constructive 
participation in the organization and develop
ment of the Federation, W illiam John Or
chard, President and General M anager of 
Wallace and Tiernan Products, Inc., was 
elected to the grade of Honorary Member on 
October 6, 1946. Mr. Orchard becomes the 
ninth person to achieve this distinction.

The action of the Board of Control in 
Darning Mr. Orchard was in accordance with 
the recommendations of the Committee on 
Honorary Membership. The report of the 
committee, presented herewith, reviews the 
important contributions made by Mr. Orchard 
toward the welfare of the Federation:

In recognition of continued and valued 
service to the Federation of Sewage Works 
Associations from its inception to the present 
time, the Committee on Honorary Member
ship nominates William John Orchard of 
Maplewood, New Jersey, for election to the 
grade of Honorary Member.

The Committee finds that Mr. Orchard is 
eligible under the Constitution, as he is a 
member in good standing of the New Jersey 
Sewage Works Association and of the New 
York State Sewage Works Association and, 
at the present time, is neither an elective nor 
an appointive member of the Board of Con
trol.

A fter graduation from the course in Sani
tary Engineering at the Massachusetts In sti
tute of Technology in 19 1 1 ,  Mr. Orchard dur
ing the next four years served successively as 
rodman for the Charles River Basin Com
mission ; as instrumentman for the Boston 
Metropolitan Water and Sewerage B oard ; as 
Assistant in the Engineering Bureau of the 
Massachusetts State Department of H ealth; 
and as Assistant Sanitary Engineer in the 
New Jersey State Board of Health. In this 
latter position he was actively engaged in 
inspection and improvement in operation of 
sewage treatment plants throughout the 
State.

In  A pril, 19 15 , he became associated with 
Wallace and Tiernan as Sanitary Engineer 
and through diligence and ability, has risen 
to his present position of General Manager 
and as President of Wallace and Tiernan 
Products, Inc. Throughout his connection 
with Wallace and Tiernan he has had much 
to do with the continued development of 
chlorine equipment and chlorination proc

esses for treatment o f sewage and its several 
specialized applications in the field of water 
purification.

Because of his active interest in advance
ments in the art of sewage treatment and his 
marked business ability, it was only natural 
that, early in 1927, when the concept of the 
Federation was being developed by the late 
George W. Fuller and Harrison P . Eddy and 
by others still with us, Mr. Orchard should 
be consulted as to the financial side of the 
venture. Through his individual efforts
enough advertising was pledged to insure 
issuance of a quarterly J o u r n a l  by the then 
embryonic organization.

He served as a member o f the Committee 
of One Hundred, appointed Ju ly  15 , 1927, 
and the succeeding Temporary Committee, 
appointed March 8, 1928, which completed 
the preliminary organization and launched 
the Federation.

At the organization meeting of the Board 
of Control held in Chicago on October 16, 
1928, he was elected as one of five Members- 
at-Large of the Board of Control and also as 
a member of the Executive Committee and 
Chairman of the Finance Committee. With 
exception o f one year he continued as a 
Member-at-Large of the Board of Control 
until October, 1945, on completion of his 
three-year term as Director under the new 
Constitution. Throughout these long years 
of membership on the Board of Control he 
served as Chairman of the Finance Commit
tee. In  the interim between terms as D i
rector and since retirement from the Board, 
he has served as Chairman o f the special 
Finance Advisory Committee appointed by 
the Board.

The Committee believes that the sustained 
efforts o f William John Orchard as a member 
of the Board of Control through a period of 
approximately 16 years, and his sound advice 
on matters of finance, have contributed 
greatly to the rapid growth and success of 
the Federation and, therefore, unanimously 
recommends your favorable action on this 
nomination.

Respectfully submitted,
C o m m i t t e e  o n  H o n o r a r y  M e m b e r s h i p

C. A. E m e r s o n ,  Chairman,
G. J .  SCHROEPFER

A. M. R a w n  

A. E .  B e r r y  

J .  K .  H o s k i n s
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1 9 4 6  F E D E R A T I O N  A W A R D S

In an impressive ceremony at the Federa
tion Dinner, held as part of the 19th Annual 
Meeting at Toronto, th e ' 1946 recipients of 
the various Federation awards were presented 
with certificates betokening their recognition. 
P ast President Hoskins officiated at this 
function, assisted by Past President Berry, 
P ast President Emerson, President Friel and 
Dr. W. D. Hatfield.

The 1946 awards, as recommended by the 
Committee on Awards and confirmed by the 
Board o f Control on October 6, are as fo l
lows :

Harrison Prescott Eddy Award

The Eddy award for outstanding research, 
as reported in S e w a g e  W o r k s  J o u r n a l ,  was 
granted to H. Heukelekian, Associate Pro
fessor at Rutgers University, in recognition 
of his series of papers entitled “ The Rela
tionship Between Accumulation, Biochemical 
and Biological Characteristics of Film , and 
Purification Capacity of a Biofilter and 
a Standard F ilte r .’ ’ These papers were pub
lished in Numbers 1  to 4, inclusive, of the 
1945 volume of the J o u r n a l .

Holding degrees from Robert College of 
Ankara, Turkey, and from Iowa State Col
lege, Dr. Heukelekian has been associated 
since 1925 with the Department of Water- 
Supply and Sewage Disposal of the New J e r 
sey Agricultural Experiment Station. A l
though a member of the teaching staff at 
Rutgers University, most of his time is de
voted to fundamental research on sewage and 
industrial wastes treatment.

George Bradley Gascoigne Award

For his paper “ Operation of Sludge D ry
ing and Gas Utilization U nits,”  published 
in t h e  November, 1945, issue of S e w a g e  

W o r k s  J o u r n a l ,  the 1947 Gascoigne award 
for an outstanding contribution on sewage 
works operation was granted to LeRoy W.

Recipient

E. J .  M. Berg ............
Thomas J .  Doyle .........
John R. Downes .........
John Henry Garner . . .
Harold Benedict Gotaas 
W illiam P . Hughes . .
Theodore R. Lovell . . .
George Martin ...............
Frank E . De M artini

Van Kleeck, Principal Sanitary Engineer, 
Connecticut State Department of Health.

Mr. Van Kleeck has devoted much of his 
interest to sewage works operation procedures 
in the course of his 16 years of service in the 
Connecticut Department of Health, and has 
made many contributions to the literature on 
this subject. He also served as chairman of 
the committee which compiled the manual of 
practice “ Operational Hazards in the Opera
tion of Sewage W orks,”  the first of the series 
to be published by the Federation.

Charles Alvin Emerson Award

Given for “ outstanding service in the sew
age works field, as related particularly to the 
problems and activities of the Federation,”  
the 1947 Emerson award was conferred to F . 
Wellington Gilcreas, Assistant Director of 
the Division of Laboratories and Research of 
the New York State Department of Health. 
The recommendation of the Committee on 
Awards cited Mr. Gilcreas for “ his contri
butions to the knowledge of sewage treatment 
practices; his service in the organization of 
the Federation and his unwavering loyalty 
to its w elfare.”

Mr. Gilcreas has participated heavily in 
Federation committee functions, having served 
since 19 4 1 as chairman of the Publications 
Committee. He has also served since 19 4 1 
on the Sewage Works Practice Committee as 
chairman of the chlorination subcommittee 
and as member of the fertilizer subcommittee, 
and has been for many years a member of the 
Committee on Standard Methods.

Kenneth Allen Awards

Nine Member Associations were eligible in 
1946 to' recognize individuals who have rend
ered outstanding service by nominating them 
for the Federation’s Kenneth Allen Award. 
The recipients of these awards are listed here
with :

Association 

Texas Sewage Works Section 
Michigan Sewage Works Assn.
New Jersey Sewage Works Assn. 
Institute of Sewage Purification 
North Carolina Sewage Works Assn. 
Pacific Northwest Sewage Works Assn. 
Iowa Sewage Works Assn.
Central States Sewage Works Assn. 
Federal Sewage Research Assn.
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Eor the second year in succession, the Ca
nadian Institute on Sewage and Sanitation 
has won the $100 prize given by the Federa
tion to the Member Association recording in 
one year the greatest numerical increase in 
membership. A fter earning the 1945 prize 
by adding 72 members in that year, the In 
stitute accelerated the momentum of its cam
paign to add another 90 members in the year 
ended September 30, 1946, to win in a spirited 
finish over the Ohio, Pennsylvania, New E ng
land and New York associations.

This was the best contest of any yet spon
sored by the Federation. • The Canadian In 
stitute held a slight lead throughout the 
year until early September, when Pennsyl
vania forged ahead, with Canada, Ohio, New 
England and New York in close pursuit. 
This status held until the last day of the 
contest, when additional lists were received 
from every one of the leaders. When the 
smoke cleared, the Canadian Institute was at 
the top with its increase of 90 members, fo l
lowed by Ohio with an increase of 80, Penn
sylvania with 70, New England with 53 and 
New York with 46. B y  its activity in the 
past two years, the Canadian Institute has

O K L A H O M A  A N D  C A N A D A

S P E C I A L  T R A I N S  A R R A N G E D

F o r  th e  b enefit o f  those  w ho a re  p la n n in g  
to  a t te n d  th e  T w en tie th  A n n u a l M e etin g  o f 
th e  F e d e ra tio n  in  S a n  F ra n c isc o  n e x t J u ly  
22-24, a  jo in t  T ra n s p o r ta t io n  C om m ittee  is 
a r ra n g in g  fo r  sp ec ia l f a c il i t ie s  th a t  w ill a c 
com m odate  m em bers o f b o th  th e  F e d e ra tio n  
a n d  A W W A . T he co m m ittee  is  u n d e r th e  
c h a irm a n sh ip  o f E . A . S ig w o rth .

T h e  sp e c ia l t r a in  f ro m  N ew  Y o rk  w ill be 
ro u te d  th ro u g h  P h ila d e lp h ia , H a r r is b u rg , 
P i t ts b u rg h , C olum bus, In d ia n a p o lis , S t. L ou is 
a n d  K a n s a s  C ity . P la n s  a re  b e in g  m ade 
w ith  o th e r  r a i lro a d s  so t h a t  p eop le  f ro m  
o th e r  sec tio n s o f  th e  co u n try  can  jo in  th e  
sp e c ia l t r a in  a t  th e  v a rio u s  ju n c tio n  p o in ts . 
W h erev er possib le , fu ll  c a rs  w ill be  m ad e  up  
so t h a t  th e y  can  be sw itch ed  to  th e  spec ia l 
t r a in  a t  th e  ju n c tio n  p o in ts , th u s  a v o id in g  
in d iv id u a l t r a n s f e r s .

P la n s  a re  b e in g  m ade fo r  a  stop -over o f  one 
d a y  a n d  tw o n ig h ts  e ith e r  a t  C olorado  S p rin g s  
o r R ocky M o u n ta in  N a tio n a l  P a rk , d ep en d in g  
upon  th e  a b i l i ty  to  m ake a r ra n g e m e n ts .

W I N  M E M B E R S H I P  A W A R D S
*

more than doubled in size, gaining from 15 1  
to 3 13  in membership.

The percentage prize, also in the form of 
a $100 cash award, was gathered in easily 
by the Oklahoma W ater and Sewage Confer
ence. Under the leadership of Grover L . 
Morris, Sanitary Engineer in the Oklahoma 
State Department of Health, the Conference 
increased its membership from 10  to 33, a 
gain of 230 per cent. The Conference took 
a long lead in this contest in January, 1946, 
and maintained it without difficulty. The 
Ohio Conference, second in the numerical in
crease contest, was also second in the per
centage increase race with a gain of 74 per 
cent. Other good showings were made by 
the Canadian Institute (40.1 per cent), M is
souri (34.2 per cent), Arizona (33.3 per
cent), Pennsylvania (32.4 per cent), New 
England (30.8 per cent), Federal (27.6 per 
cent), and Maryland-Delaware (20.7 per 
cent).

The 1 9 4 7  membership contests have been 
authorized on the same basis and under the 
same rules as those conducted in 1946. The 
rules are published in T h i s  J o u r n a l ,  1 8 , 1 , 

1 6 0  (Jan ., 1 9 4 6 ) .

F O R  S A N  F R A N C I S C O  M E E T I N G

S ig h t-see in g  to u rs  w ill be  schedu led . A f te r  
leav in g  C olorado  th e  p a r ty  w ill t r a v e l  th ro u g h  
th e  R oya l G orge, a n d  th e n  to  S a lt  L a k e  C ity  
w here a n  e n tire  d a y  w ill be devo ted  to  sched
u led  s ig h t see ing  to u rs . T im e re q u ire d  from  
N ew  Y o rk  is 6 days.

Alternate A  t r ip  to  S a n  F ra n c isc o  p rov ides 
fo r  a  d ire c t t r ip  to  S a n  F ra n c isc o  w ith o u t 
s to p  over, a n d  re q u ire s  3 %  d ay s  fro m  New 
Y ork .

T he spec ia l t r a in  r e tu rn in g  f ro m  S a n  F r a n 
cisco p ro v id es  fo r  a  d ire c t  t r ip  b a c k  th ro u g h  
C hicago w ith o u t s top -overs, a n d  req u ire s  3%  
d ay s  to  N ew  Y ork .

Alternate B  t r ip  r e tu rn in g  p ro v id es fo r  
tr a v e l  to  P o r t la n d  a n d  S e a tt le  f o r  conducted  
to u rs  in  b o th  c itie s , a n d  th en ce  to  G lacier 
N a tio n a l  P a rk , w here  th e  p a r ty  w ill spend  
tw o  or th re e  days . T h is  t r ip  req u ire s  9 days 
f ro m  S a n  F ra n c isc o  to  N ew  Y ork.

I t  is  n e cessa ry  f o r  th e  co m m ittee  to  req u est 
h o te l acco m m o d atio n s in  C olorado an d  in 
G lac ie r N a tio n a l  P a r k  p ro m p tly , because  of
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heavy tourist travel at that time of year. 
I f  requests exceed the accommodations which 
can be secured, preference will be given in 
the order in which requests are received by 
the committee. I f  deposits are required to 
hold room reservations, each applicant will be 
notified.

E xpenses
These tours, with the exception of Alternate 

A, will be worked out on an all-expense tour 
basis. Charges will cover all expenses ex
cept while in San Francisco, and any extra 
tours or activities other than actually sched
uled. Based on present rates, the trip on the 
special train going and returning will cost 
approximately $350 per person from New 
York, and going on the special train and 
returning on Alternate B  will cost approxi
mately $450 per person from New York. 
Estim ates are based on compartment occu

pancy by two persons. Rates would be in 
proportion for other types of accommoda
tions and for other points of departure.

A ir Travel
The transportation committee is willing to 

cooperate with any member desiring to fly to 
or from San Francisco. I f  sufficient re
quests are received, consideration will be 
given to chartering a plane for the trip.

Reservations
In order to complete the above arrange

ments, all those desiring to take advantage of 
the jdanned accommodations should direct a 
letter to Mr. E . A. Sigwortli, Chairman of 
Transportation, Suite 1333 , 230 Park
Avenue, New York 17 , N. Y . The letter 
should indicate which trips are preferred as 
well as the type and number of train ac
commodations desired.

TECHNICIANS SOUGHT FOR DUTY IN GERMANY

The Office of Technical Services of the U. S. Department of Commerce, charged 
with the duty of procurement and dissemination of German scientific data and reports, 
requires the services of several competent and experienced specialists for temporary 
foreign assignments. The work will involve special engineering and utilities investiga
tions, including studies of German practice in sewage treatment, handling of industrial 
wastes and stream pollution control.

Salary rates will range from $5,902 to $7,102 in the grades of P -5  and P - 6, U. S. 
Civil Service rating. In addition thereto, adequate allowance is made for maintenance 
while on foreign duty.

Willingness to sign up for a twelve month period is required. Candidates should 
be conversant with the German language in reading, writing, and speaking and in the 
use of German technological terms. A  candidate should prepare Civil Service Forms 
No. 57 in duplicate.

As an alternate proposition, the policy of inviting United States industrial and 
utility firms to send over their own employee experts and specialists at the expense of 
the present employers, is being continued by the Office of Technical Services. There 
is much information still to be investigated with the purpose of bringing significant 
data to this country. The procedure in having these experts sent to Germany also in
volves the preparation and submission of Civil Service Forms No. 57.

Applicants should send the fu lly  completed forms to Warren E . Darrow, Chief of 
Utilities Section, Technical Industrial Intelligence Division, Department of Commerce, 
Washington 25, D. C. These papers will be processed and the candidate notified when

to report.
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G r o w t h  a n d  D i s t r i b u t i o n  o f  F i l m  i n  P e r c o 
l a t i n g  F i l t e r s  T r e a t i n g  S e w a g e  b y  S i n g l e  
a n d  A l t e r n a t i n g  D o u b l e  F i l t r a t i o n .  B y
T. G. T o m l i n s o n . Presented at a Meet
ing of the Midland Branch, The Institute 
of Sewage Purification, held at Birming
ham, England, May 14, 1946.®

Within recent years many new modifica
tions in the operation and design of per
colating filters used in the purification of 
sewage and other waste waters have been 
developed with the object of increasing the 
volume of liquid treated per unit volume of 
filter. In most cases the accumulation of 
film in the interstices of the filter during 
the colder months of the year limits the 
rate at which liquid can be applied to the 
filter. This paper is an investigation of 
this limitation.

The rate at which film accumulates or is 
removed is controlled by three main factors 
— (1 ) the rate of growth of the component 
organisms of the film and the deposition 
of sewage solids, (2 ) the breakdown of the 
film by scouring metazoa, mainly worms 
and insects, and (3) the scouring action 
of the liquid flowing through the filter. In 
addition the vertical distribution of the 
film is an important factor.

Parallel observations were made on a 
single filter treating settled sewage at rates 
of 72 to 96 gal. per day per cu. yd. of fil
tering medium and on two additional fil
ters operated as alternating double filters 
at two to three timeS the rate of applica
tion on the single filter. It was found that

* A  preprint.
t I t  will be appreciated if  Miss Swope is 

furnished all periodicals, bulletins, special re
ports, etc., which might be suitable for ab 
stracting in T h is  J o u r n a l .  Publications o f 
public health departments, stream pollution 
control agencies, research organizations and 
educational institutions are particularly de
sired.

the period of alternation (time as primary 
or secondary filter) gave similar charac
teristics for periods of 31/2, 7, and 14 days.

The seasonal variation in concentration 
of film at the surface of the single and 
alternating double filters was compared by 
placing cylindrical vessels, 6 /̂2. in. in diam
eter and 4 in. deep with perforated bases 
and filled with smooth pebbles 1  in. in size, 
on the surface of the filter in the path of the 
jets of the rotating distributor, from which 
they were supplied with sewage. The level 
of accumulation of film was high during the 
winter and low during the summer. This 
decomposition of film during the early 
summer and the maintenance of film at a 
low level during the summer is carried out 
largely by the larvae of the filter flies, A ni- 
sopus fenestra lis  and Psychoda alternata. 
The variation in the numbers of larvae in 
the filters can be judged by the ratios of the 
numbers of adults trapped during the win
ter and summer; these were, A nisopus fe 
nestralis 1 :5 ; Psyclioda alternata  1:1,000. 
The decrease in rate of growth of film dur
ing the winter i s . more than compensated 
for by the decline in population of insect 
scourers.

The maximum amounts of film which ac
cumulated in the vessels on the single fil
ter were about 50 per cent greater than the 
corresponding values for the vessels on the 
alternating double filters. However, total 
fungal growth was present in a greater 
amount in the alternating double filter as 
it extended to about 3 ft. below the surface, 
whereas in the single filter, fungal growth 
was mainly confined to the top of the filter.

This is an explanation of the increased 
efficiency of filters operated by the method 
of alternating double filtration. Ponding 
and clogging of this type of filter may be 
avoided for constant rates of flow as high 
as possibly four times the rate that is pos
sible with single filtration.

R o b e r t  P. L o w e
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T h e  R o c h d a l e  K e s s e n e r  B r u s h  A e r a t i o n
Plant. B y  D. H. A. P r i c e  AND I.
W i t h n e l l . The Surveyor, 105, 5 2 3 - 5 2 4
(July 5, 1946).

The construction and method of operat
ing an experimental Kessener brush aera
tion plant which was constructed in 1944 
to treat a daily dry weather flow of 1,600,- 
000 gallons and a maximum flow of
3,900,000 gallons is described. The sewage 
treated is settling tank effluent derived 
from a sewage of moderate strength con
taining wastes from wool scouring, dyeing, 
tripe dressing, and wastes from a gas 
works.

The plant consists of six units, each com
prising two aeration tanks and four set
tling tanks.

The aeration tanks comprise two chan
nels, each 96 ft. by 16 ft. with a maximum 
water depth of 12 ft. 3 in., and provide a 
nominal retention at dry weather flow of 
16 hours.

Aeration is by means of brushes located 
along the inner wall of each tank and ro
tating at 140 r.p.m. The brushes consist 
of stainless steel combs caulked with lead 
strip into longitudinal grooves in a steel 
shaft. The brushes touch the surface of 
the water, setting up, thereby, a current 
across the tank. This current, when com
bined with the velocity of the water 
through the tank, sets up a spiral flow. 
The aeration is entirely due to surface agi
tation and entrained air bubbles.

Cross walls, with rectangular openings 
in the top, are located midway along each 
tank, forming four bays. The sludge is 
returned at the inlet to No. 1 bay, but the 
sewage may be fed into the tank at the 
inlets of No. 1, 2, and 3 bays, thereby per
mitting a varying degree of sludge recon
ditioning. Sewage may also be fed in at 
the three inlets simultaneously giving 
“step loading.” Effluent from the aera
tion tanks is withdrawn over a 30-ft. weir, 
which is adjustable, from just below the 
lowest brush level to a point 2% in. higher. 
This level, plus the head of the weir, gov
erns the immersion depth of the brushes 
and hence the intensity of the aeration.

The mixed liquor is settled in four
square upward flow settling tanks having 
a nominal retention of 6 hr. at dry weather 
flow corresponding to a vertical velocity of
1.62 ft. per hour.

Sludge is withdrawn by gravity from 
the settling tanks into a channel equipped 
with a sludge elevating wheel 5 ft. 8 in. in 
diameter. The wheel is divided into six 
compartments and rotates at 6 r.p.m. The 
quantity lifted by the wheel varies with 
the depth of immersion of the wheel.

A 20 HP motor drives both the aeration 
tank brushes and the sludge elevating 
wheel for each set of aeration and settling 
tanks.

No operating data are included in the 
article.

K. V. H i l l

D i s p o s a l  P l a n t  t o  A l l e v i a t e  B o s t o n  H a r b o r  
N u i s a n c e .  I I .  P r o b l e m  o f  S o l i d s  D i s 
p o s a l  S o l v e d .  B y  K a r l  B. K e n n i s o n .
Civil E ngineering, 16, 304—307 (July, 
1946).

The Nut Island plant is the first of a 
series of sewerage projects of the Metro
politan Water Supply Commission. The 
general scheme and the racks, grit chan
nels, eomminutors, low-lift pumps and 
aeration tanks were described in Part I in 
the June issue of Civil Engineering. (Ab
stracted in T h is  J o u r n a l ,  18, 124 (Jan
uary, 1947.)

The sedimentation tanks at the Nut Is
land plant are six in number, each 185 ft. 
long, 64 ft. wide and 13 ft. average depth. 
These tanks will be covered. Each tank 
lias four main sludge and scum collectors, 
one sludge cross collector and one scum 
cross collector. Alternate tanks have a 
narrow channel (10  in. wide) in which 
scum from a pair of tanks is floated to the 
influent end, thence to the scum pumping 
station. Each scum channel is hydraulic- 
allv part of the tank in which it is located, 
and is separated from the rest of the tank 
by a side plate only. A flight conveyor is- 
used to move the scum.

A sludge and scum pumping station will 
be provided for each pair of sedimenta
tion tanks. In each station there will be 
three 200 g.p.m. pumps, one triplex 
plunger pump and two “screw-peller”' 
pumps. The capacity of the pumps is- 
such that any two can handle the flow 
pumping but 15 per cent of the time. Two* 
mains will be provided between the pump
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ing stations and the digesters, with pro
vision for cleaning- the lines by means of 
a “go-devil” type cleaner.

Settled effluent will be returned to the 
outfall sewer by way of the existing sand 
catcher and the discharge will be controlled 
by means of the present control gates. 
The existing cage-elevator racks will be 
removed and the space remodeled to house 
chlorinating equipment.

The existing 60-in. outfall pipes each 
terminate in a 90° elbow with the open end 
upward. In order to provide more effec
tive dispersal of the effluent it is proposed 
to cap the outlet with a 16 ft. diameter 
flat reinforced concrete dome. This dome 
will be supported at a suitable distance 
above the present outlet and will be held 
in position laterally by means of precast 
concrete beams arranged radially from the 
edge of the dome.

There will be four sludge digestion 
tanks, each 110  ft. in diameter with a side 
wall depth of 30 ft. Two of the tanks 
will have fixed covers and will operate as 
primary units. The other two, secondary 
units, will have floating covers. Tempera
tures will be maintained at 90° F. by water 
circulated from the gas engine cooling 
jackets. Heat exchangers will be used to 
control temperatures, using effluent for 
cooling when heat from the engines is 
more than required by the digesters, and 
using steam when the heat demand is more 
than can be supplied by the engine cool
ing water. It is estimated that the aver
age daily solids load to the digesters under 
present conditions will be 51,000 lb. and 
that the daily gas production will be 525,- 
000 cu. ft.

Digested sludge will be discharged 
through a 12  in. line laid across the harbor 
to the deep water in President Roads. 
Sewage effluent will be pumped through 
the line continuously. Three pumps will 
be used for this purpose and they can be 
operated in series if necessary. Sludge 
pumps will be started about two hours be
fore high tide so that the entire load of 
digested sludge will be discharged at the 
outlet end on the early stages of the out
going tide. The line will be equipped to 
take a cleaner of the “go-devil” type.

T. L. H e r r i c k

R e f i n e r y  W a s t e  D i s p o s a l  P r o b l e m s  H a n 
d l e d  i n  S p e c i a l  L a b o r a t o r y .  B y  W il 
l i a m  F. B l a n d .  N at. P et. N ew s, Tech
nological Section, 38, No. 10, R-177-80 
(March 6, 1946).

The Atlantic Refining Company oper
ates the only laboratory in the petroleum 
refining industry that is closely devoted to 
industrial waste investigations. Started 
about 15 years ago on a small scale it 
gradually expanded until today it occu
pies a floor space of 1,500 sq. ft. and has 
a staff of 3 full-time employees. Plans 
are now being made to double the facilities 
and staff to provide for extensive survey 
and development work. It was in the orig
inal, small laboratory that W. B. Hart 
developed his idea for the oil-water sepa
rator which was later adopted by the 
American Petroleum Institute.

The main duty of the laboratory is to 
find the wastes being produced in the re
fineries, the degree of treatment they will 
require, and the most practicable treat
ment method that will serve the purpose.

In addition, the laboratory performs the 
following functions: (1 ) develops waste
treatment equipment and prepares func
tional designs; (2 ) supervises waste con
trol and disposal facilities; (3) suggests 
investigations on waste utilization; (4) 
conducts investigations and collects ana
lytical data on waste disposal for report 
to Federal and State agencies; (5) per
forms limited fundamental research on 
waste treatment and toxicity; and (6) 
assists the A.P.I. Committee on the Dis- 
posal of Refinery Wastes.

The laboratory has made extensive stud
ies on the toxicity to aquatic life of 
various refinery wastes, using improved 
methods developed by the staff. The con
centration of a waste which will kill ex
actly 50 per cent of a number of fish in 
24, 48, and 96 hour intervals is determined 
by exposing the fish at constant tempera
ture in aquaria in which the oxygen con
centration is maintained at not less than 
50 per cent of saturation. The oxygen 
level is sustained by bubbling air through 
the bath except where volatile toxic 
agents are being tested. In these cases a 
pure oxygen interface is provided by a 
special device so that dissipation of the 
agent by a stream of air is avoided. 

Bacteriological investigations are also
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made continually, as well as determina
tions of the limiting' concentrations of 
taste and odor producing compounds.

An intensive investigation of Atlantic’s 
entire waste disposal problem is planned; 
it will require two to three years for com
pletion. The first job in the program will 
be a rough survey of the quantities and 
types of wastes being discharged. Then 
exact analyses will be made of the wastes 
where they discharge into public water
ways. The analyses will include p H ; 
toxic substances; taste and odor produc
ing chemicals; oil and floating matter; dis
solved and suspended solids. Finally, 
process controls will be instituted and 
waste treatment methods proposed to the 
engineering department.

R ic h a r d  D. Hoak

R e f i n e r y  W a s t e  D i s p o s a l :  V I I .  C h e m i c a l s  
P r e s e n t  i n  E s c a p i n g  W a s t e s  C a n  D a m 
a g e  W a t e r s  f o r  M a n y  U s e s .  By W. B.
H a r t . N at. Pet. News, Technical Sec
tion, 38, No. 27, R-512-17 (July 3, 
1946).

Water-in-oil emulsions may be lighter 
or heavier than water, and they usually 
occur in masses. Composed largely of oil 
in a cellular structure bound by a septum 
which is often stabilized by finely divided 
solid particles, these emulsions are readily 
broken by wind and wave action, or by 
friction against any but very smooth sur
faces. When ruptured, the released oil 
forms a film on water, vegetation and 
structures.

Oil-in-water emulsions consist of minute 
globules of oil dispersed in water; their 
oil content is relatively low.

Oil-in-water emulsions have a severe 
effect on aquatic animals because their ab
sorption into the pores of the animal 
breaks the emulsion, the oil coats the 
tissues and prevents gaseous interchange, 
and death ensues from asphyxiation. 
This mechanism affeets all kinds of ani
mals from microscopic unicellular organ
isms to highly organized varieties. In ad
dition, dissolved oxygen is consumed by 
those bacteria which oxidize oils.

Those refinery wastes which contain dis
solved chemicals destroy the normal bal
ance of any given body of pure water.

Wherever alkalies or mineral acids are dis
charged to a stream in sufficient quantity, 
the buffering action of the natural dissolved 
salts (which holds the pH of the water 
within narrow limits) is destroyed, and the 
pH rises or falls sharply.

The influence of pH on aquatic life is a 
relatively confused matter, and, while it is 
unquestionably an important factor, there 
is no clear explanation of its function. 
Probably, as a result of the nearly uniform 
pH values in a particular body of water, 
reasonably constant composition can be 
expected for the different ecological re
gions which provide a desirable environ
ment for aquatic life. Very definitely, 
pH is an index of aquatic environment, 
and, where its value changes too greatly, 
forms important to stream cleanliness may 
be driven away or destroyed. It has been 
suggested that pH influences the permea
bility of cell membranes, and the ability of 
cells to absorb oxygen and transpire car
bon dioxide. But, although wide ranges 
of tolerance to pH have been found, it is 
clear that all life forms tend to remain in 
water with a pH to which they are accus
tomed and to disappear wherever relatively 
excessive changes occur.

Free acid (or salts with an acid reac
tion) is a component of several refinery 
wastes. One of the most spectacular ef
fects of these wastes is corrosion of steel 
and concrete structures. But free acid 
releases carbon dioxide by reaction with 
the alkalinity of the water, and, while part 
of this gas is lost rapidly to the atmo
sphere, some remains dissolved in the 
water. Sensitivity to carbon dioxide va
ries with different species of fish, but rapid 
changes in concentration are always seri
ous. Also, fish are more susceptible to the 
effects of low dissolved oxygen where this 
is accompanied by a high concentration 
of carbon dioxide. Acidity tends to pre
vent self-purification of streams by de
stroying aerobic bacteria and the micro
scopic green plants which contribute 
oxygen. Acidity affeets the respiration of 
fish; it has been shown that the amount of 
oxygen a fish can utilize per hour per unit 
of weight, varies with the acidity of the 
water. In addition, acids are directly 
toxic to fish, and mineral acidity below pH 
4 is corrosive to respirative tissue.

The alkalinity in refinery wastes is 
usually contributed by sodium carbonate
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or sodium hydroxide. Its effect on sur
face water is not normally serious where 
the pH does not exceed 10. Where 
higher pH values occur the water ap
proaches causticity and it is unsuitable for 
a number of industrial uses without pre
treatment. Recreational uses of water are 
affected as the pH increases by preventing 
bathing, and by corroding structures. 
Where the buffering action of the water is 
destroyed at high pH values, damage to 
aquatic forms occurs through corrosive and 
toxic effects; microscopic forms are de
stroyed; cells of larger plant forms are 
broken down; and the gills of fish become 
coated with coagulated mucous, which 
causes death.

R ic h a r d  D. H o a k

R e f i n e r y  W a s t e  D i s p o s a l :  V I I I .  R e f i n e r y  
W a s t e s  C a n  S t o p  O x y g e n  S u p p l y ,  C a u s 
i n g  W a t e r  P o l l u t i o n  a n d  K i l l i n g  L i f e .
B y  W. B. H a r t . N at. P et. N ews Tech
nical Section, 38, No. 32 R-587-94 
(Aug. 7, 1946).

Of all the factors which contribute to the 
cleanliness of surface waters, dissolved 
oxygen is one of the most important. It 
is essential directly for the support of 
aquatic life, and indirectly to promote 
the complex reactions of self-purification.

The natural demand on the dissolved 
oxygen in surface waters is a biochemical 
one in which oxidation occurs through the 
medium of bacterial action, with enzymes 
performing a catalytic function. Certain 
refinery wastes not only increase the
B.O.D. load on the stream, but also im
pose a chemical oxygen demand. This 
demand involves three types of chemical 
reaction which may be illustrated by (a), 
oxidation of thiosulfate to sulfate and sul
fur dioxide; (b), dehydrogenation, as in 
the oxidation of succinic acid to fumaric; 
and (c), oxidation of ferrous iron to fer
ric. These oxidations occur so rapidly that 
their effects have sometimes been called 
“immediate” oxygen demand. For ex
ample, on one occasion a single barrel of 
waste caustic discharged to a stream con
sumed, almost immediately, all the oxygen 
the stream could carry in 24 hours. In 
this case the high demand was attributable 
to a heavy concentration of thiosulfates,

sulfites and sulfides, all of which were con
verted to sulfates at the expense of the 
oxygen in the stream. These effects are 
aggravated at elevated temperatures be
cause the reactions are more rapid and the 
stream contains less oxygen.

Ice cover accentuates the effects of oxy
gen-consuming matter by preventing gas
eous interchange between air and water, 
and by retarding the penetration of light 
required for photosynthetic oxygen pro
duction. The septic conditions that some
times occur under ice are not necessarily 
caused by the discharge of organic matter; 
a sufficient quantity of oxygen-consuming 
inorganic matter will produce a similar 
result.

Refinery wastes which cause tastes and 
odors are an important form of water pol
lution. There are 4 phases to the water 
odor problem: (1 ) odors from single
celled organisms, and decay of animal or 
vegetable matter; (2 ) odors from dis
solved chemical compounds; (3) odors 
from the combination of chemical com
pounds; and (4) those odors which affect 
the flavor of aquatic animals used for food.

The first type of odor comes from nat
ural causes, but the others are important 
in refinery waste disposal. Mercaptans, 
disulfides, etc., frequently present in re
finery wastes, can impose a heavy load on 
water purification plants, only “rough” 
fish will stay in water carrying such odors, 
and, when used for food, such fish have a 
bad taste. The phenol-like compounds 
produce a medicinal taste where chlorine 
is used as a disinfectant, though this odor 
is sometimes confused with that resulting 
from the destruction of certain organisms, 
e.g., synura. The major danger occurs, 
however, where individuals are driven to 
drink natural water that tastes better but 
contains pathogenic organisms.

There are 4 groups of toxic wastes: 
those which are lethal because they (1 ) 
consume oxygen and cause death by 
asphyxiation; (2 ) are corrosive to tissues 
on contact; (3) dehydrate organisms by 
osmosis; and (4) are poisonous (truly 
toxic) by absorption after entering an 
animal through one of the usual openings.

All levels of aquatic life are affected by 
toxic action, but the poisons in refinery 
wastes have been studied most often in 
their effects on fish. Various sulfur com
pounds are truly toxic, e.g., hydrogen sul
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fide causes respiratory paralysis. Lethal 
concentrations of hydrogen sulfide are 
given in the table:

L e t h a l  C o n c e n t r a t i o n s  o f  H y d r o g e n  S u l f i d e
Sunfish ......................  5.00 p.p.m.
Brook trout .............. 0.86
S u c k e rs ......................  3.80
Goldfish..................  4.30
Carp ........................... 6.30

It is claimed that 1 p.p.m. methyl mer- 
captan will kill small game fish in 2 to 6 
hours. Phenolic compounds are tolerated 
to some extent but are definitely toxic be
cause they coagulate mucous secretions, 
hemolyze blood, and paralyze muscles; 
their toxicity to fresh water fish has been 
reported as 1 to 10 p.p.m. Ammonium 
compounds are highly toxic and are lethal 
in concentrations of 2 to 13 p.p.m.; their 
toxicity is aggravated by high alkalinity. 
Other nitrogen compounds, such as pyri
dine, are similarly toxic. Chlorine and 
chloramines are toxic in concentrations of
0.06 to 0.5 p.p.m. All metallic ions, except 
those of the alkalies and alkaline earths, 
coagulate gill mucous and cause death by 
asphyxiation. Some substances that are 
not themselves toxic may form poisons 
through chemical or bacterial action, e.g., 
bacterial action on sodium sulfate to form 
hydrogen sulfide.

High concentrations of dissolved solids 
have a serious effect on aquatic life 
through the effects of osmosis. Where the 
salt content of an organism is low com
pared with the surrounding water, the sol
vent in the organism tends to flow, by 
osmotic pressure, through its semi-perme- 
able membranes to the water outside, and 
the organism dies by dehydration. There 
are some exceptions to this generalization, 
but the effects of excessive dissolved solids 
in refinery effluents are important, and are 
often overlooked. It has been stated that 
350 p.p.m. dissolved solids is the upper 
limit, of optimum environmental conditions 
for most fresh water fish.

Settleable solids (finely divided rock, 
coke, coal, cinder, clay, etc.) in refinery 
wastes erode and block pump lines, affect 
navigation, destroy spawning beds of fish, 
and degrade recreational areas. In set
tling, such matter tends to drag down eggs 
and other life forms supported by vegeta
tion and thus destroys the food supply 
of larger species. Suspended matter re-

duee8 the penetration of light and pre
vents photosynthesis; light can penetrate 
excessively turbid water only a few inches, 
and several refinery wastes can cause this 
effect where stream dilution is low.

Some refinery wastes produce true colors 
in a receiving stream. Color is mainly ob
jectionable because of its effect on the 
penetration of light; the degree of absorp
tion of light increases inversely with its 
wavelength. The environmental condi
tions of aquatic life are changed by color, 
even where their is neither toxicity nor 
oxygen depletion.

R ic h a r d  D. H o a k

R e f i n e r y  W a s t e  D i s p o s a l :  I X .  O i l  S a v i n g s ,  
P l a n t  E c o n o m i e s  a r e  D i v i d e n d s  f r o m  
O r g a n i z e d  A n t i - P o l l u t i o n  P r o g r a m .  B y
W. B. H a r t . Petroleum  Processing, 1, 
No. 1, 21-6 (September, 1946).
Where anti-pollution suits have been 

filed or merely threatened, discussion with 
management has disclosed a quite vague 
understanding of the reasons for the com
plaint, and usually no individual in the 
plant was given waste disposal as a spe
cific responsibility. In past years indus
trial management has been generally in
different about waste treatment. But 
lately, as pressure from legislation began 
to be felt, responsibility for pollution pre
vention has been placed upon those de
partments causing most of the trouble.

In a few instances separate divisions 
had been established to handle waste dis
posal, and the advantages of separate re
sponsibility are now apparent. These 
are: (1) A single group gives full atten
tion to waste treatment with the burden 
of operational problems. (2) The group 
can be made up of specialists in the fields 
of sanitary and public health engineer
ing, limnology, ecology, physiology, toxi
cology, and water and sewage treatment 
chemistry. (3) Such a group can aid 
management in solving polution problems 
through familiarity with public agencies 
and the encouragement of mutual under
standing between management and the 
enforcement agencies. (4) A separate 
division can engender good relationships 
within the refinery organization by effect
ing economies through reduction or elimi
nation of sources of pollution.
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Refineries are always short of tank ca
pacity, yet investigation shows that many 
tanks have not been cleaned for years, and 
up to 15 per cent of capacity is occupied 
by “bottoms.” Refinery profits are de
pendent, in large degree, on operations 
which do not permit waste of product 
through leakage. Where operators draw 
down tanks there is frequently a substan
tial loss of oil to sewers; a waste treat
ment organization could save considerable 
money by patrolling areas in which leak
age is known to occur.

The nature of an industrial waste di
vision may best be first considered in terms 
of the small refinery running 500 to 2,500 
barrels of crude per day. Such a plant 
cannot support a large organization, but 
it should have at least one well-qualified 
man to assume responsibility for waste 
treatment. He should be permitted to call 
on operators for necessary labor, but his 
source of labor should be such that it is 
always available for emergencies, and the 
same men should be chosen each time so 
they can be properly trained. A small 
laboratory is absolutely essential; it may 
be in a separate room, or in a section of 
the main laboratory, but it must be per
manently available. This is the simplest 
type of organization possible, but, because 
of its simplicity, it is difficult to adminis
ter, through division of responsibility. 
The complete support of management is 
absolutely necessary.

In plants of larger size, waste treatment 
divisions are frequently self-supporting 
by virtue of their function in preventing 
waste of product. Such a division may 
well consist of a supervisor and 2 to 4 
operators for the waste treatment plant. 
Inclusion of a sanitary engineer is often 
desirable. The largest refineries will re
quire organizations of 40 to 50 men, 
headed by a superintendent. Technical 
activities should be handled by a sub-group 
with a sanitary or a chemical engineer in 
charge. There will be need for some 
knowledge of the branches of science men
tioned above, permission to attend regu
larly the meetings of technical associa
tions, and a library of reports on current 
advances in the field. A separate labora
tory is a prerequisite. A large organiza
tion needs the support of management just 
as much as a small one, for waste disposal

is rarely popular among operating depart
ments.

The general procedure for attacking a 
waste disposal problem may be divided 
into 5 fairly distinct steps. (1) Prelimi
nary groundwork to define the specific 
problem; (2 ) general study of the defined 
problem; (3) development of treatment 
or disposal methods; (4) design and con
struction of equipment; and (5) test of 
plant in operation and survey of effect on 
surrounding surface waters.

When a pollution complaint is received, 
the first step should be a conference with 
the complainant; this approach will seem 
wrong only to managements ignorant of 
the significance of water pollution prob
lems. Where the complaint is turned into 
a controversy, management usually loses 
the final argument, even in cases where the 
original complaint was unfounded. The 
best attitude for management is to exhibit 
an interest in the complaint and a willing
ness to do something about it. But undue 
haste in putting up some kind of treat
ment plant should be avoided. The whole 
problem should first be discussed with the 
appropriate public agency.

Where the subject of pollution is initi
ated within the refinery a logical procedure 
should be adopted. It is fundamental that 
the basic data for treatment plant design 
are the quantity and characteristics of the 
wastes in question. A complete survey, 
which will insure inclusion of maximum 
flows, should be made and proportionate 
samples collected, preferably continu
ously over a 24-hour period. All samples 
should be collected in glass, except where 
hydrofluoric acid is involved, when spe
cial containers must be used. The analyses 
should be tabulated and studied to deter
mine any advantage in grouping wastes 
for separate treatment. Where wastes 
are to be combined it must be estab
lished whether this will result in any 
change in composition or condition which 
would interfere with the treatment proc
ess; such a contingency is the main reason 
for piloting the treatment process. Where 
existing sewers are to be used, they must 
be checked for flow capacity. Finally, 
there must be assurance that mixed wastes 
will not release poisonous or obnoxious 
gases that would be deleterious to work
men.
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(With this issue the Technical Section 
of National Petroleum News becomes a 
separate publication : Petroleum Process
ing. Abs. Note.)

R ic h a r d  D . H o a k

T h e  T r e a t m e n t  of W a s t e  W a t e r s  from t h e  
S t e e l  I n d u s t r y .  By C h r i s t i a n  L. S ie -  
BERT. Iro n  and S tee l E ngineer, 23 
(No. 7), 78-87 (July, 1946).

A cid  P ickling  W astes. General. Three 
methods of treatment are described two of 
which may be termed utilization processes. 
“Acid solutions used for pickling ferrous 
metals are usually wasted when their acid 
content becomes reduced to about 2-A  per 
cent but it is surprising to realize that 
85-95 per cent of the acid and metals are 
lost in the dilute wash waters and only 
10-15 per cent in the spent pickle liquor.” 

One method of treatment is to neutralize 
with lime, followed by aeration and sedi
mentation. At some works the free acid 
is exhausted by tbe addition of scrap steel 
to the spent pickle liquor, this being fol
lowed by evaporation and drying to pro
duce ferrous sulfate. The “Ferron Proc
ess” provides “for excess treatment with 
unsilicated low magnesium lime, heating 
and agitation and treatment of the result
ing slurry in a filter press for extraction 
of the mixture of calcium sulfate and iron 
oxide which is extracted from a pug mill 
in blocks.”

P lating  and H ea t Trea tm ent W astes. 
“Plating rinse waters contain about 100 
p.p.m. cyanides.” Ponding has been used 
but requires a large area. Some plants 
have successfully treated the cyanide 
wastes with acid by adding the acid slowly 
to the wastes which were contained in a 
tank equipped with a tight hood leading 
to a stack with forced ventilation.

Treatment with ferrous sulfate or spent 
pickle liquor has been used, also with lime- 
sulfur, or chlorine.

Removal of chromium has been accom
plished by precipitating with barium sul
fide.

B last Furnace B ust. Gas scrubber water 
■ can be settled in clarifiers from which the 
sludge may be pumped to ore storage piles 
where the water is drained away and the 
iron bearing dust adhering to the ore can

be recharged in the blast furnace. One 
mill installed this type of treatment at a 
cost of $485,000 but recovers 320 tons 
(dry basis) of flue dirt daily valued at 
$5.80 per ton giving a total recovery of 
$625,000 per year.

Scrubber wastes from producer gas 
plants contain hydrogen sulfide which may 
be removed by aeration.

Oil W astes. “The conventional method 
of removing oil from waste waters is by 
gravity flotation separators.”

C utting  Compounds. Most of these eom- 
' pounds are emulsions of oil. The vegetable 
oils and soaps often used in these com
pounds may exert a B.O.D. of 10,000 
p.p.m. Acid cracking and chemical coagu
lation has been successful in treating these 
wastes.

Phenols. There are three methods in 
use for removal and recovery of phenols 
from coke plant ammonia liquors: (1 ) 
steam distillation, (2 ) solvent extraction 
and (3) adsorption by activated carbon.

The paper is discussed by R. D. Hoak, 
C. J. Lewis, Roy F. Weston, W. P. Hill, F.
C. Sehoen and C. S. Cassels.

G l a d y s  S w o p e

P o l l u t e d  S t r e a m s  C l e a r e d  u p  b y  A e r a t i o n .
B y  R ic h a r d  G. T y l e r . Civil E ngineer
ing, 16, 348-349 (August, 1946).

Many streams are overloaded to the ex
tent that the dissolved oxygen content is 
reduced below acceptable values. Reaera
tion of such streams by artificial means 
has been suggested and has been tried. 
The object is not to produce oxidation of 
the organic matter but to provide an ad
ditional source of dissolved oxygen so that 
the stream can carry on the natural action 
of self-purification.

Full scale tests have been carried on at 
Park Falls, Wisconsin, on the Flambeau 
River which receives sulfite waste liquors. 
The aeration plant consists of 319 sq. ft. of 
diffusers set at a depth of about 10  ft. 
Air is supplied at a rate of about 1,550 
cu. ft. per minute. About 1.5 tons of dis
solved oxygen were added per day with a 
stream flow of 880 eu. ft. per sec. During 
the 1945 season a dissolved oxygen content 
of 3 p.p.m. or more was maintained at a 
point 18 miles below the point of discharge 
of the sulfite waste liquor.
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Laboratory tests have shown that reaera
tion is not effective when applied shortly 
after the liquor enters the stream. Satis
factory efficiencies are obtained when the 
aeration is applied 24 hr. after the addi
tion of the liquor. Tests have also shown 
that the efficiency of aeration varies with 
the character of the pollutional load of the 
stream. Aeration applied to sewage pol
luted streams appears to be more efficient 
than when applied to streams receiving 
sulfite waste liquors.

The process might be used to advantage 
under the following situations:

1. “To rehabilitate streams where pollu- 
lution has greatly reduced the dissolved 
oxygen.”

2. “To take care of overloads of pollu
tion where existing disposal plant capacity 
is being overtaxed.”

3. “To avoid expensive disposal plant 
expansion for protecting a stream from 
increasing B.O.D. loadings.

4. “As a method of secondary treat
ment.”

5. “For joint use by several communities 
whose disposal plant effluents are over
loading the receiving stream.”

In situations where extensive sludge de
posits deplete the dissolved oxygen re
serves such an installation affords the most 
effective corrective measure.

T. L. H e r r i c k

F u e l  a n d  F e r t i l i z e r  f r o m  S e w a g e — A i m  o f
G e r m a n  T r e a t m e n t  P l a n t s .  By A. J.
F i s c h e r . C ivil E ngineering , 16, 448-
450 (October, 1946).

During the war sewage treatment had no 
place in the economy in Germany except 
where it directly helped the war effort. 
Recovery of minerals, fertilizer and fuels 
from sewage and industrial wastes was 
stressed. Maintenance of plants was 
neglected. However, some 235 new plants 
were built, mostly at military establish
ments or industrial plants.

Digester gas was recovered for use as a 
motor fuel. It was delivered to customers 
in containers holding 350 to 560 cu. ft. at 
a pressure of 200 atmospheres. The puri
fied gas contained 90-94 per cent methane, 
and about 135 cu. ft. at atmospheric pres

sure is equivalent to 1 U. S. gallon of gaso
line.

Industrial waste treatment methods were 
similar to those used in the United States. 
Recovery of valuable constituents in the 
wastes was stressed, particularly those in 
phenol, iron, and copper wastes.

In the newer plants unit operations are 
similar to those in U. S. plants. German 
designs are more complex. Storm flows 
are treated in tanks, or to a limited extent 
by screens. Mechanical cleaners are 
usually used on bar screens. Grinding of 
screenings is rare.

Large sludge hoppers are utilized in 
settling tank designs. Primary settling 
tanks are generally cleaned mechanically. 
Plain Dortmund tanks are used to a con
siderable extent for secondary settling. 
Hopper bottomed tanks are planned for 
both primary and secondary settling tanks 
in an activated sludge plant proposed for 
Berlin. It was felt that mechanical equip
ment should be avoided because of the 
possibility of ice trouble in the tanks, due 
to'the very long sewer leading to the plant.

Another activated sludge plant being 
designed for Berlin to serve a population 
of 1,300,000 is to be laid out in three sepa
rate groups, each of which is divided into 
three sections. Treatment in one or more 
sections would be carried to a high degree 
of nitrification and the effluent recirculated 
to the raw sewage entering all three plant 
groups. This plant was to be mechanically 
equipped throughout.

Some enclosed, forced down-draft filters 
have been built, chiefly in the Ruhr dis
trict. They are dosed at three to four 
times the usual rate.

Fish ponds and sewage farms have both 
been used extensively but are falling into 
disuse. Chlorine was not used at all dur
ing the war and chemical treatment was 
rare.

One large chemical treatment plant 
treats the sewage equivalent to a  popula
tion of 800,000 of which three-fourths is 
industrial wastes. The process includes 
carbonation with stack gases, mixing and 
flocculation with reduced iron sludge, set
tling, contacting with iron filings, and two 
stages of activated sludge. It is reported 
that the B.O.D. is reduced from 1,400 
p.p.m. to 10-20  p.p.m.

T. L. H e r r i c k
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C u r r e n t  D e v e l o p m e n t s  i n  W a s t e  U t i l i z a 
t i o n .  B y  H a r o l d  R .  M u r d o c k .  Ind . 
E ng . Chem., 38, No. 8, 83-84 (advertis
ing section, A u g u s t ,  1946).

This article is a concise account of wast
age in the manufacture of hardwood 
veneers. The waste in this industry aver
ages 54.2 per cent, as compared with 48 
per cent where logs are processed to lum
ber. Wood scrap is used to fire boilers, 
and log cores are converted into boards for 
crates and other cheap wooden products.

R ic h a r d  D. H o a k

T h e  C h e m i c a l  E n g i n e e r s ’ A p p r o a c h  t o  I n 
d u s t r i a l  W a s t e  P r o b l e m s .  B y  J o h n  E . 
T a r m a n .  J . A m er. W a ter W ks . A ssn ., 
38, 333-341 (March, 1946).

The operation of substantially all indus
tries results in the creation of waste prod
ucts that may be liquid, solid or gaseous. 
Except for a minor number of cases, in 
which water-carried waste may be dis
charged into leaching wells for under
ground disposal, they will eventually find 
their way into surface waters.

The treatment of water-carried wastes 
for by-product recovery has become essen
tial in certain industries due to economic 
competition. The recovered by-products 
are of sufficient value to the industry to 
justify certain expenditures for treating 
facilities and methods.

The treatment of industrial trade wastes 
is therefore rapidly becoming a process 
problem. Trade waste treatment and dis
posal must be considered at any time a 
plant location is being selected or a par
ticular manufacturing or processing oper
ation contemplated. The cost of such dis
posal facilities and methods must be 
considered as an operating cost of the par
ticular plant or process involved. Recov
ery of usable and valuable by-products 
will, in many cases, at least partially off
set the cost of the treatment, but it cannot 
be counted upon to offset the entire cost.

Variations in industrial wastes require 
that every industrial waste problem receive 
individual study and evaluation before a 
satisfactory and economic solution can be 
evolved. The wastes in question from in
dustries can be roughly classified as organic

or chemical for purposes of study and 
treatment.

In any individual study of waste treat
ment, investigation of the plant process 
should be the first step. In many cases, 
the quantity of material lost from a certain 
process will be almost a direct function of 
the flow of water leaving the process. By 
minimizing the flow of water, therefore, 
the wastage of the product may also be 
minimized. Re-use of water with or with
out treatment can often reduce the total 
amount of product lost in water-carried 
waste. In any case, internal plant stud
ies will be most effective if made by chemi
cal engineers experienced in waste treat
ment work in cooperation with engineers 
familiar with the particular plant and its 
process problems.

After all possible internal plant changes 
have been made or designed to effect waste 
reduction to a minimum, the characteris
tics and quantities of waste leaving the 
plant must be determined. This is accom
plished by taking the necessary flow 
measurements and conducting the required 
analytical work. In some cases it will be 
found possible to discharge wastes through 
the city sewerage system either direct or 
after pre-treatment, and this will un
doubtedly be found to be more economical 
and simple. In other cases either primary 
or complete treatment will be required for 
disposal directly to a receiving body of 
surface water.

To separate the liquid and solid com
ponents any one or several of the mechani
cal separating arrangements may be ap
plied. Screening, settling, settling and 
skimming, and filtering for further clari
fication or dewatering of the solids, may 
be used. Various methods of centrifuging 
or flotation may be also used for separa
tion. The application of a vacuum to a 
sedimentation tank to accomplish both 
settling and flotation in the same unit is a 
recent development and will probably find 
more widespread use in the future for in
dustrial wastes. Evaporation, either of 
the solar type in lagoons or by mechanical 
evaporators, may be particularly applic
able if a by-product can be recovered. In 
some cases adsorption, as on activated 
carbon, may be applied.

Sludge disposal may be accomplished by 
solar or mechanical drying, and incinera
tion or other means of final disposal.
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Final decision on sludge drying methods 
and the use of incineration can be based 
only upon detailed economic considera
tions of the several factors prevailing in 
any specific problem.

Chemical flocculation and precipitation 
find application in the treatment of certain 
industrial wastes, either alone or followed 
by other treatment. Neutralization of 
highly acid or highly alkaline wastes by 
compounding plant wastes may be sufficient 
in some cases. In other instances some 
acid or alkali feed may be required en
tirely or in part to supplement compound
ing plant effluents. Industrial wastes 
which contain highly oxidizing or reduc
ing components may require neutraliza
tion of these factors prior to discharge, 
but this is employed only in special cases.

Biological treatment may be through 
aerobic action in trickling filters or in the 
activated sludge process. Anaerobic bio
logical treatment is norrnally confined to 
the treatment of sludge resulting from 
some other process.

From the foregoing, it will be apparent 
that the successful treatment of an indus
trial trade waste will depend on the appli
cation of the appropriate unit process or 
process to the special problem as pre
sented.

R o b e r t  P. L o w e

W a t e r  Q u a l i t y  a n d  P o l l u t i o n  C o n t r o l  i n
W e s t e r n  P e n n s y l v a n i a .  B y  C. H.
Y o u n g . J . A m er. W a ter  W ks. A ssn ., 38,
511-524 (April, 1946).

For the most part, this paper covers the 
twelve northwestern counties of Pennsyl
vania. The Lake Erie, Beaver River, 
Allegheny River and Lower Ohio River 
(in Pennsylvania) drainage basins exist in 
this section. All have a higher popula
tion density than the average for the en
tire Ohio River basin, which is 92 per 
square mile. Also there is a wide variety 
of industries which include mining, chemi- 
ical plants, milk processing and manufac
turing, oil production and refining, metal 
works, distilleries, paper, steel and allied 
plants, tanneries, etc.

The Lake Erie Basin is the smallest in 
this district, yet it has the highest popula
tion density (296 per square mile). All 
municipal sewage discharged in this basin

is treated, and a number of industries 
treat their wastes. However, further im
provement is required in connection with 
a limited number of industries discharging 
waste waters. There is no mining in this 
basin.

The Beaver River basin has a problem 
that is complicated by virtue of the basin’s 
drainage of part of the state of Ohio, and 
yet the entire lower extent of the Beaver 
River is in the commonwealth of Pennsyl
vania. Four by-product coke plants in 
the basin are all located in Ohio. A num
ber of dams have been built by the com
monwealth of Pennsylvania and the Fed
eral Government since 1933 to augment 
flows during low periods of runoff. This 
policy has proved to be successful through 
increase in the total oxygen available and 
decrease in the number of coliform organ
isms present. However, in one case, the 
increased velocity of flow between the point 
of pollution and a water works intake 
caused an increase of approximately 9,000 
per 100 ml., in the coliform density of the 
raw water. The discharge of phenolic 
waste waters from the by-product coke 
plants has continued to produce intermittent 
objectionable taste and odor problems at the 
downstream Pennsylvania water works, 
principally during the cold months of the 
year. The installation of dephenolizing 
plants with dephenolized liquors used for 
coke quenching, as is done at the world’s 
largest by-product plant at Clairton, Pa., 
may be the means of eliminating the ob
jectionable condition at the water works.

The Allegheny River drainage basin is 
the largest in western Pennsylvania. 
Coal mining and steel production are the 
most important industries, considering the 
Allegheny basin as a whole. Other im
portant industries are milk production 
and manufacturing, oil producing and re
fining, chemical industries, distilling, paper 
manufacturing and tanneries. Most of 
the mine drainage originating on the water
shed is from the Kiskiminetas River basin 
which is a tributary to the Allegheny 
River. The Allegheny River upstream 
from the Kiskiminetas and the principal 
and most of the minor tributaries are alka
line. A sewage treatment program which 
has been carried on for some time, now is 
beginning to show results. From the in
dustrial waste standpoint considerable 
treatment progress has been made. These
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plants include: the largest and most com- 
plete TNT plant waste treatment facilities 
in the country; complete treatment at a 
large whiskey distillery, where the raw 
waste load is the equivalent of 355,000 
persons; complete treatment at a large 
cellulose acetate rayon plant; cyanide 
plating waste water treatment by chlori
nation; chromium removal facilities; more 
milk waste treatment plants than the rest 
of the state; oil separators; and acid neu
tralizing facilities. However, much re
mains to be done at small oil fields and re
fineries as well as at scattered, small 
industrial establishments. On one tribu
tary to the Allegheny River, Mahoning 
Creek, a limited mine sealing policy has 
so reduced the acid content that sewage is 
becoming to-be noticeable on low flows in 
the stream. This has resulted from the 
lack of the germicidal action of mineral 
acids and iron salts in mine drainage.

The problem of the lower Ohio is sub
stantially the same as the Metropolitan 
Pittsburgh district, and steel with its re
lated industrial production represents the 
major industrial development in this area. 
The discharge of acid mine drainage that 
reaches this portion of the Ohio River is 
principally from the Monongahela, 
Youghiogheny and Kiskiminetas rivers. 
Without the germicidal action of mine 
drainage there would undoubtedly be a 
serious pollution situation on this part of 
the river. Mine drainage is harmful in 
that it makes this part of the river less 
desirable for all uses and adds to the cost 
of the users of river water, whether it be 
for transportation, cooling or as a source 
of public water supply. It also has a 
marked effect on this part of the river by 
the “flush-outs” which occur during some 
low Ohio River flows. Flush-outs origi
nating through rainfall from streams re
ceiving heavy acid mine drainage loadings 
without corresponding runoff from alka
line drainage basins have resulted in an 
abrupt drop in the pH at Montgomery 
Island Dam, 30 miles below Pittsburgh, 
from 6.5 to an hourly low of 3.8. This 
phase of the mine drainage problem needs 
to be studied, as such a flush-out will be 
noted for miles down the Ohio River. 
From the industrial waste standpoint lim
ited work has been done principally on 
taste- and odor-producing wastes. The 
three most important plants of this type

are two dephenolizing plants for by
product coke plant waste waters, and waste 
treatment facilities, which are now being 
completed at the largest synthetic rubber 
plant in the United States. Further 
progress and controls in this part of the 
Ohio will be tied in with similar progress 
in the Pittsburgh area.

In summarizing the cleanup program 
in western Pennsylvania water supply im
provement is of primary importance and 
precedence should be given first to those 
parts of the program that benefits the 
largest numbers of the public. A sug
gested order of importance is: (1 ) ade
quate treatment of sewage, (2 ) better con
trols over the discharge of taste and 
odor-producing waters, (3) better controls 
over the discharge of industrial wastes 
causing water treatment difficulties, (4) 
mine sealing, (5) flow augmentation with 
emphasis on those reservoirs best fitting 
into the pollution control program, and (6) 
the treatment of other industrial wastes. 
Certain of these activities should be car
ried out concurrently in order to secure 
the desired results. Flow augmentation 
is important to pollution corrections in 
this area as in most cases it contributes 
alkalinity to neutralize acids; dilutes the 
mine drainage discharged; smooths out 
slugs from acid mine drainage discharges 
or from unregulated industrial waste dis
charges; provides additional oxygenation 
during the critical stream flow period of 
the year, thereby increasing the assimi
lating capacity of the stream for organic 
wastes; limits temperature increases caused 
by large industrial users of the stream; and 
is of value for recreation, navigation and 
other purposes.

R o b e r t  P. L o w e

S t r e a m  P o l l u t i o n  i n  S o u t h w e s t e r n  P e n n 
s y l v a n i a .  Bv L .  S. M o rg a n -. J . Am er. 
W ater  TFfcs. A ssn., 38, 713-716 (June, 
1946).

The area covered by this paper is 
drained almost exclusively by the Ohio 
River watershed of which the main tribu
taries here are the Lower Allegheny 
River and its main tributary, the Kiski
minetas River, and the Monongahela River 
and its main tributary, the Youghiogheny 
River. A fairly dense population is pres
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ent, and a large portion is located in com
munities stretching along the courses of 
the streams. Southwestern Pennsylvania 
is predominantly industrial in character 
and has been built up around the steel and 
coal industries, as the chief mineral source 
of the district is bituminous coal.

Stream pollution presently encountered 
can be naturally divided into three gen
eral classifications: ( 1 ) municipal sewage,
(2 ) industrial waste produced by manufac
turing establishments in processing and
(3) drainage from bituminous coal min
ing.

Sewage pollution results from 180 pub
lic sewerage systems which have an esti
mated sewered population of 1,520,000 
persons. There are 45 sewage treatment 
works now in existence which reduce the 
pollution load by an equivalent untreated 
sewered population of approximately
55.000. Therefore, the estimated equiva
lent sewered population as presently dis
charged in the entire area is approximately
1.465.000.

Industrial waste pollution is either or
ganic (such as breweries, distilleries, 
paper mills, creameries, canneries, textile 
establishments and others) or mineral 
which is generally encountered in metal
lurgical mills. The total organic pollu- 
tional strength, in terms of sewered popu
lation equivalent, is not known for all 
industrial wastes. On the basis of an 
equivalent sewered population expressed 
in terms of 0.167 lb. of B.O.D. per capita 
per day, the known wastes have a pollu- 
tional strength of 860,000 persons, after 
allowance has been made for reduction in 
the pollution load in treatment works. 
Hence, the estimated équivalent sewered 
population in the southwestern Pennsyl

vania district, including sewage and in
dustrial wastes as presently discharged, is 
approximately 2,325,000. From this fig
ure 78.8 per cent is produced by Allegheny 
County (which includes the city of Pitts
burgh) alone. Watershed distribution 
allocates 52.2 per cent to the Monongahela 
River, 33.6 per cent to be Allegheny River 
and 14.2 per cent to the Ohio River.

Acid wastes are discharged mainly from 
bituminous coal mines, but in addition to 
this source, there is an acid stream pollu
tion load from pickle liquors and rinse 
waters from metallurgical industrial es
tablishments. Acid mine waste data are 
based on the U. S. Public Health Service 
report entitled “Ohio River Pollution Sur
vey, Final Report to the Ohio River Com
mittee, Supplement C—Mine Drainage 
Studies,” and includes all the acid mine 
drainage on the Ohio River watershed in 
Pennsylvania, except the Beaver River. 
Industrial wastes are included only for the 
territory in southwestern Pennsylvania. 
These combined loads, in tons of acid per 
day discharged, are as follows:

Average
Discharge

Watershed Tons/Day
Kiskiminetas River .............................  855
Allegheny B iver (except K isk i) . .  185
Youghiogheny B iver ...........................  540
Monongahela River (except the

Youghiogheny) .................................  500
Ohio River and minor tributaries

(except the Beaver) ......................  1 10

Total ..........................................................  2,190

Of this total amount, it is estimated that 
approximately 44 tons per day are acids 
discharged from metallurgical mills.

R o b e r t  P. L o w e
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If it’s a solid, gas or liquid, a practical 
working knowledge of its chemical and 
physical properties will be found in this 
compact handbook of 2,082 pages.

Although almost exactly of the same 
page content as the fifth edition, the sixth 
edition has been expanded to include addi
tional chemical data and tables to take the 
place of the tables on pipes, valves and 
fittings and on flow of water and gas in 
pipes that were a part of the fifth edition. 
Revisions have also been made in 274 pages 
of standing matter from previous editions. 
The author suggests that the most impor
tant change in the new edition is the re
vised and enlarged table on physical con
stants of inorganic compounds, which now 
includes 2,603 compounds. A similar table 
containing information on 6,507 organic 
compounds is prefaced by a glossary of 
organic chemistry nomenclature and a 
complete formula index.

The pages dealing with industrial and 
municipal water supplies include a sum
mary of the USPHS Drinking Water 
Standards as adopted in 1942. It is un
fortunate that the new standards adopted

in February, 1946, were not reported here 
to bring this section of the book entirely 
up-to-date.

A 271-page appendix of mathematical 
tables and formulas is also contained in 
the book.

Lange’s handbook will be a useful gen
eral reference for sewage works superin
tendents and chemists. The text and tab
ular material on first aid, antidotes for 
poisons and pertaining to hazardous chem
icals, flammable substances, etc., will im
mediately attract the interest of this group. 
Sanitary engineers concerned with stream 
pollution abatement and wastes disposal 
works will also find the book to be a use
ful library item. The increasing interest 
in industrial wastes treatment and dis
posal entails greater emphasis on the 
chemistry of industrial processes and of 
the wastes issuing from them; the Lange 
handbook is particularly strong in its cov
erage of the complex organic compounds 
that may be encountered in such wastes.

Bound in serviceable fabricoid, of good 
typography and format, and thoroughly 
indexed for quick and convenient refer
ence, Lange’s handbook should find a place 
on the bookshelves of many sewage works 
technicians.

W . H. W i s e l y
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D I G E S T E R  H E A T E R  
AND  HEAT EXCHANGER

P . F . T .
E Q U I P M E N T
Floating Cover Digesters 
S l u d g e  Gas  Sa fe t y  

Equipments 
Air Diffusion Equipment 
Supernatant Treaters 
Supernatant Selectors 
Supernatant Gage, Sight 

Glass & Sampler 
Pre-Aerators and Grease 

Removers 
Rotary Distributors 
Twin Tank Controls 
Alternating Siphons 
Sewage Siphons 
Sprinkling Filter Nozzles 
Vertical Aeration Plate 

Holders 
Sludge Pumps 
Sludge Samplers 
Flush-Tank Siphons and 

Regulators

T H E  sew age treatm ent p lant at W illia m s  Bay, W isconsin , 
serves a re latively sm all population, yet th is p lant has 

been thorough ly  m odernized. The ex isting 2 0 ' d igeste r  
is equipped with a P .F .T . F loating Cover, as is the 2 4 ' 
d igeste r which is be ing added. The boiler room safety  
equipm ent includes P.F.T. Flam e Traps, Pressure  Release  
and the W a s te  G a s  Burner.

Both d ige ste rs w ill be served by the P.F.T. Com bined  
D ige ste r  H eater and H e a t Exchanger pictured above. The
1 0 0 , 0 0 0  B.t.u. norm al output o f th is unit is adequate for 
the needs o f the plant. The heater is com bination  o il-and- 
gas fired ; the availab le supply o f gas being used, w ith oil 
autom atica lly  cutting in as required.

In treatm ent plants large and small, the P.F.T. D ige ste r  
H eater and H eat Exchanger provides a better way o f heat
ing d igestion  tanks— elim inating constantly  decreasing heat 
transfer, greatly  reducing the labor o f clean ing coils, and  
m inim izing the operating interruptions encountered in the 
ordinary heating equipment. A va ilab le  in seven standard  
sizes, w ith ratings o f 1 0 0 , 0 0 0  to 1 , 0 0 0 , 0 0 0  B.t.u. per 
hour. Send  for Bu lle tin  No. 135.

4 3 4 1  H A V E N S  W O O D  A V E N U E ,  C H I C A G O  
N EW  VO RN  CM A l l  LO T T E ,  N .C .  _______________

-*Janâ
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  18 93

L o s  A n g e l e s — S a n  F r a n c i s c o — T o r o n t o
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O rig ina l W oodcu t by L yn d  W ard

Housing on a tremendous scale m ust be constructed in  
the shortest tim e possible. We believe that an unham 
pered building industry can and will m eet this chal
lenge. Cast iron water, gas, and sewer m ains will be 
extensively used to make 
these vital'utility services

• liilM—1 —p—WF .inn—« —liri -
available]* to .these  new 
homes. United States 
Pipe and Foundry TCom- 
pany is coopera ting"; rin 
this very] important [pro
gram to the fullest ex
tent possible under pres
ent conditions.

X J . S .
cast ixon

P I P E
U. S. P IP E  &  FO U N D RY CO 
General Offices: Burlington, N. J .

P lants and Sales Offices throughout 
the (J. S. A.
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NORTON POROUS PLATES AND
s FO R A C V A T D

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

O p e r a t o r s  o f activated  s lu dge  se w a g e  p lants repeat
ed ly  select N o rto n  Porou s Plates a n d  Porous Tubes for 

m axim um  effic iency a n d  m inimum op e ra t in g  costs in a ir 
d iffusion. The successful service of N o rto n  Porous M ed ium s 
results from  the know -ho w  of N o rton  eng inee rs  w ho  exe r
cise the closest control ove r such essential qualities a s  
perm eability, porosity, p o re  size an d  wet pressure loss. 
P ioneers in the fie ld  o f  fused  a lum ina  diffusers, N o rton  
Porous Plates a n d  Tubes a re  the m odern  medium  for 

activated  s lu dge  se w a g e  plants.

N O R T O N  C O M P A N Y  —  W orcester 6, Mass.
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This new publication describ ing 

meters for sewage, industrial 

wastes, s ludge and  irrigation 

water should  be part of your 

file on flow measurement. A sk  

for Bulletin 62.

MATURES o f  
BAILEY OPEN CHANNEL METERS

1. Low Cost

2. Easy to Install

3. Easy  to Maintain

4. Retain Accuracy

5. Self-Cleaning

6. Adjustable Capacities

7. Indicate, Record and Integrate

8. Totalize Multiple Flows

9. Rate of Flow  and Ratio Controls 

10. Simple Chemical Feed Controls

MU2!

BAILEY METER COMPANY
1066 I V A N H O E  R O A D  • C L E V E L A N D  10, O H I O

Meters and Controls for Sewage and Water
VENTURI TUBES, FLUMES, WEIRS, NOZZLES, ORIFICES •  DIRECT MECHANICAL AND REMOTELY 

LOCATED REGISTERS e AIR-OPERATED, ELECTRONIC AND ELECTRIC CONTROLS.
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( “P v ite c t wit& "*Vwi£c 1—     "

LET "VAREC”  APPROVED 
SEWAGE GAS CONTROL 
S Y S T E M S  M I N I M I Z E  
Y O U R  FIRE H A Z A R D S

MULTIPLE DIGESTER GAS SYSTEM
at NOTt-Qi .of—P«ö=tL n

tNCIfCRATOA

USE STAX TYPE PRtSSURt REUtr AND VACIMM BREAKER VAIVE TOR PRESSURE GAS

SINGLE DIGESTER GAS SYSTEM
LEG END

td£b-n.Aut trap assembly 
~̂1—PRESSURE REGULATOR 
R?—BACK PRESSURE REGUUTOR 
6,~—DRIP TRAP
«  EXPLOSION REUET VALVE

 SEDIMENT TRAP
p  SINGLE UNIT MANOMETER

 WASTE GAS BURNER

ARRESTER

1   a
'• ‘~U'-

PRESSURE RELIEF AND FLAME 
TRAP ASSEM BLY

FLAME. TRAP ASSEM BLY PRESSURE RELIEF AND 
VACUUM BREAKER VALVE 
WITH FLAME ARRESTER

W herever corrosive, toxic or combustible gas 
is present, “VAREC” Gas Control and Safety 
Devices serve and protect with unfailing effi
ciency. H undreds of service in s ta l l a t i o n s  
throughout the world attest to the superior de

sign and craftsmanship of “ VAREC” approved 
EQUIPM ENT. Our engineering department 
and testing laboratory will collaborate with you 
on all phases^of gas control.

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
C O M P T O N .  C A L I F O R N I A ,  U . S . A .

N e w  Y o r k  C i t y  -  C h i c a g o .  I I I .  -  C l s v e l a n d .  O h i o  -  H o u s t o n .  T i x .  * T u l s a .  O k l a .  

Agencies Everywhere—Cable Address—VAREC COMPTON (All Codes)
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R O O T S  A N D  S A N D  M U S T  G O !
WHEN YOU USE . . . FLEXIBLE’S 

SAND CUP AND AUGER
IT ’S NO T R IC K  to remove sand, gravel, 
mud, and rock from a pipe-line with a 
Flexible Sand Cup and Auger. Stand
ing at a manhole, two men control the 
three actions illustrated. Here’s the 
way the Flexible Cup and Auger work:—

ACTION 1— ’W ATER JETS W A SH  A W A Y  SAND
Head pressure in manhole causes water to jet 
through the holes in the Rubber Cup.

ACTION 1— LIK E A C O R K SC R EW , IT BORES IN
Powered by Flexible Rods, auger bores in while 
water spurts through holes. Line must be par
tially free flowing at all times.

ACTION 3— RELEASING W ATER PRESSURE  
A pull back collapses cup and releases greater 
volume of water.

Affiliate with

Federation  of Se w a g e  W o rk s Associations
For particulars write 

W. H. WISELY, E xecu tive  Secre ta ry , 325-6 Illinois Bldg., C ham paign, Illinois
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ACCELO-FILTER
Im p ro ve s  Effluent . . . In c rea se s  C a p a c ity  . . . 
A p p lic a b le  to Ex ist in g  P lan ts . . Sm a lle r  
Filters . . . Sm a lle r  C larifiers . . . E lim inate s 
C lo g g in g ,  S lo u g h in g ,  P o n d in g  . . . P revents 
O d o rs  . . . R educe s F ly  N u isan ce .

T h e  A c c e lo -F i l t e r  S y s t e m  o f  sew age  t re a t 
m e n t  re c irc u la te s  la rg e  q u a n t it ie s  o f  u n 
se ttled  t r ic k l in g  fd te r e ffluent d ire c t ly  b a c k  
t h r o u g h  the  filter. I t  is  a p ro v e n  m e th o d  
th a t  effects the  fo llo w in g  im p ro v e m e n t s  in  
t r ic k l in g  filte r p la n t  o p e ra t io n :

IM P R O V E S  EFFLU EN T  d u e  to  the  re tu rn  o f  
a c t iv e  a e ro b ic  o r g a n is m s  to  filter. 

IN C R E A S E S  C A P A C IT Y  o f  o v e rlo a d e d  p la n ts  
b y  h ig h e r  d o s in g  ra te s.

A P P L IC A B L E  TO  E X IS T IN G  C O N V E N T IO N A L  
P L A N T S  in  m a n y  ca se s  w ith o u t  a lte ra t io n  
o f  s tru c tu re s .

S M A L L E R  F ILTERS are  u se d  in  new  A cc e lo - 
F il te r  p la n t s  t h a n  in  c o n v e n t io n a l p la n ts  
d ue  to  th e  h ig h e r  d o s in g  rate s.

S M A L L E R  C L A R IF IE R S  are  u se d  in  A c c e lo  
F i l t e r  p la n t s  t h a n  th o se  re q u ire d  b y  o th e r  
re c irc u la t io n  p la n ts ,  d ue  to the A c c e lo -  
F i l t e r  s y s t e m  o f  r e c i r c u l a t i o n  t h ro u g h  
th e  filter, on ly .
E L IM IN A T E S  C L O G G IN G ,  S L O U G H IN G ,  
P O N D IN G  d u e  to  c o n t in u o u s  f lu sh in g  w h ic h  
p re v e n t s  a c c u m u la t io n s  in  filter.

P R E V E N T S  O D O R S  b y  c o n t in u o u s  f lu sh in g  
w h ic h  re m o v e s  excess b io lo g ic a l ge l before  
d e c o m p o s it io n  se ts  in

R E D U C E S  FLY N U IS A N C E  b y  k e e p in g  filter 
s u r f a c e  w e t  w i t h  c o n t i n u o u s  u n i f o r m  

d o s in g .

F ig .  1 F ig .  2 F ig .  3 F ig .  4

F ig .  1— S in g le -sta g e  p la n t  w ith  d irec t 

re c ircu la tion .

F ig .  2 — T w o -s t a g e  p la n t  w ith  d irec t  re 

c irc u la t io n  to  p r im a ry  filter.

F ig .  3— T w o -s t a g e  p la n t  w ith  d ire c t  re 

c irc u la t io n  w ith in  each  stage.

F ig .  4— T w o -s t a g e  p la n t  w ith  d ire c t  re 

c irc u la t io n  w ith in  each  sta ge  a n d  w ith  

c la r if ic a t io n  be tw een  stages.

f t T E R  A MD S E W A G E  T R E A T M E N T
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The use of
CLOW CAST IRON PIPE, FITTINGS, 
VALVES AND  SPEC IALS for FORCE 
M A IN S , SEWERS, and for SEW AG E 
TREATMENT PLANT PIPING assures

P E R M A N E N T L Y  T I G H T  J O I N T S  
M A T E R I A L  S T R E N G T H  — L O N G  L I F E  

M I N I M U M  M A I N T E N A N C E  C O S T

O u r  product is avai lable with the fol lowing type joints  
B E L L  and S P I G O T - M E C H A N I C A L - F L A N G E D - T H R E A D E D *

*C lo w  threaded cast iron pipe ha* same outside 
diameter as ordinary wrought steel pipe and can 
be cut, threaded, and fitted right out on the job.

W e invite you to write for detailed information and prices 

A sk  for a copy of our catalog P ipe Econom y  

J A M E S  B. C L O W  <&- S O N S  N A T IO N A L  C A S T  IR O N  P IP E
2 0 1 - 2 9 9  N .  Talman A vanua  ( A  Division o f  J a m e s  B. C lo w  & • So n s)

C H I C A G O  12 ,  ILL .  B I R M I N G H A M  2,  A L A .

“ O u r  6 1 s t  Y e a r 99 
S e r v i n g  A m e r i c a
Doing The Things We Know Best

r ,  . . .  c SMWS&B,Builders of
GARBAGE 
DISPOSAL 

SHREDDERS 
for the 

Merchant 
Marine 

and 
Municipal 

Sewage 
Plants

SANITARY ENGINEERS
Why Not In v estigate  the Proven G ruendler Princip le? 

Send for Catalog and Facta 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 M unicipal Sewaga Plants
For disintegration of Rag Stock, Garbage, 
Floatables, and Fibrous M aterials with out 
Choke Down so as to  pass Screen Bar— 

Select a  G R U E N D LER  SH R E D D E R .

G R U E N D L E R
CRUSHER & PULVERIZER CO. 
2929 N. Market St. St. Louis 6, Mo.

P l a c e  Y o u r  O r d e r  N o w  

f o r

Manual of Practice No. 2

“Utilization of Sewage Sludge 

as Fertilizer”

$ .75 each to Federation Members

1.25 each to Non-members

e

FEDERATION OF 

SEWAGE WORKS ASSOCIATIONS

325 ILL IN O IS  BU ILD ING  

C H A M P A IG N , IL L IN O IS
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SLUDGE DRIERS
A N D

FURNACES

Kom line-Sanderson Sludge D riers are the clean, effective answer to 
the ever-present sludge problem . By their use, wet sludge is con
verted into pow der w hich is suitable fo r use as a so il conditioner or 
hum us, o r w hich may be burned in  suspension in  a furnace, p ro vidin g  

heat fo r the d rying  o f the wet sludge.

K0M L1NE-SANDERS0N ENGINEERING CORP.
RIDGEWOOD, NEW JERSEY
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r a p . d S C R E E N I N G
OF SEWAGE WASTES

Moisture and under-size particles clear with 
great rapidity, because of the design of the 
accurately spaced profile bars and downward 
enlarging openings of the Hendrick Wedge- 
Slot Screen. This construction results in 
maximum capillary action and eliminates 
danger of clogging.

Hendrick fabricates wedge-slot screens to 
exact specifications in stainless steel, man
ganese bronze, and other commercially rolled 
metals—in any length or width—in standard 
slot openings—in varied profile bars and sizes 
—and in assemblies for many screening op
erations. Write for full information.

H E N D R I C K
Perforated Metals 

Perforated Metal Screens

Mitco ô ê sVeeTFl'ooring! 5U  DUNDAFF STREET, CARBONDALE, PENNA.
“Shur-Site” Treads and _ , , .  . ,

Armorgrids S a l e s  O f f i c e s  In P r i n c i p a l  C i t i e s

I n e r t o l
P ro te c tio n  

M e a n s  L o w e s t  C o s t  
P e r  Y e a r

F o r  C o n c r e t é a n d  S t e e l .

I n e r t o l
C o m p a n y , I n c

FACTORY&HEAD OFFICE
470 FRELINGHIYSENAVE. 

N E W A R K  5. N.J.
W E S T E R N  BRANCH

64 SOUTH PA R K  
SAN FRANCISC07.CAL.

NO PACKING  GIVES RESULTS
M A B B S  

R A W H I D E  P A C K I N G
O N  Sludge or Sewage Pumps

Rawhide—most resilient material makes 
best packing—lasts longer, never becomes 
hard or glazed—won’t cut or score shafts— 
a lubricant in itself—saves power—efficient 
on any type pump.

T r a d e  M a rk

Reg. U. S. Pat. Off.
Free sam ple upon request

M A B B S  H Y D R A U L I C  
P A C K I N G  C O M P A N Y

431 S. Dearborn St., Chicago 5, III.
Incorporated 1892
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DEWATERING or DRYING EQUIPMENT
For Se w age  Disposal Plants

A /I"unicipal and Consulting Engi- 
neers, blueprinting future sewage 

and waste disposal plants, know that 
only equipment of proved perform
ance produces satisfactory results.

G e n e ra l American C onkey Sludge 
Filters —  the first to bfc used for large 
scale dewatering of sludges such as 
primary, elutriated-digested, Guggen
heim Process, etc. —  are dewatering 
more than a thousand tons of dry 
solids daily.

burning, produces a uniformly high 
quality maximum yield of dried pro
duct for fertilizer or earth conditioner.

General American Louisville Dryers 
have been successfully used for years 
drying both activated and digested 
sludges. Type "L ” , with patented fire- 
conduits to eliminate scorching or

Let the experience and knowledge of 
General American engineers help you 
while your plans are in the blueprint 
stage.

Other GENERAL AMERICAN Equipment

G eneral American
T R A N S P O R T A T I O N  C O R P O R A T I O N
p r o c e s s  e q u i p m e n t  •  s t e e l  a nd a l l o y  p l a t e  f a b r i c a t i o n

SA LES  OFFICE: 10 East 49th S t  OFFICES: Chicago, Louisville, Cleveland.

Dept. 830a, New York 17. New York N | j w  Sharon, Orlando, St. Louis. Salt Lake City. 

WORKS: Sharon, Pa. East Chicago, Ind. ▼  Pittsburgh, Washington, D. C.

•  S cre e n in g  D ry ers •  S lu d g e  G a s  H o ld e rs  

•  G a r b a g e  D ry ers •  H y d ro s e p a ra to r s  

•  S t o r a g e  Tanks •  W a t e r  Tanks 

•  T u rb o -M ixers •  Th icken ers 

•  S t e e l - A l lo y  P la tew o rk  

•  S t e e l  S t a c k s
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W here headroom  is lim ited — w here you  have  to “ d u c k " 

under an  Intersection or ra ilroad, for exam ple  — A R M C O  

P ipe-Arches offer an  Ideal solution. Like other types of 

A R M C O  A sbe stos-Bonded  Sew er Pipe, these Arches are 

strong, light in weight, e a sy  to handle, and  assure years 

of low -cost trouble-free service.

Speed On The lob • • •

I n s t a l l i n g  A r m c o  A s b e s t o s - B o n d e d  
S e w e r  P i p e  i s  e a s y  .  .  .  s i m p l e  . . . f a s t .  
T h e  l o n g ,  l i g h t - w e i g h t  p i p e  s e c t i o n s  a r e  
l o w e r e d  i n t o  p l a c e  a n d  s e c u r e l y  c o u p l e d  
i n  j i g - t i m e .  N o  c u r i n g  a n d  s p e e d  i s  t h e  
w o r d — t h e  k i n d  t h a t  s a v e s  m o n e y ,  w o r k ,  
v a l u a b l e  d a y s .

A n d  f o r  a l l  i t s  s p e e d - o n - t h e - j o b ,  t h e r e  
i s  n o  w o r r y i n g  l a t e r — y o u r  m a i n t e n a n c e  
a n d  r e p l a c e m e n t  b u d g e t s  c a n  " r e l a x . ”  
A r m c o  C o r r u g a t e d  P i p e  h a s  t h e  f l e x i 
b i l i t y  t o  w i t h s t a n d  v i b r a t i o n ,  i m p a c t  
a n d  h e a v y  d e a d  l o a d s .  A s b e s t o s - B o n d 

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

A n  e x p e r i e n c e d  A r m c o  e n g i n e e r  w i l l  
g l a d l y  g i v e  y o u  f u l l  i n f o r m a t i o n — s i z e s ,  
p r i c e s ,  d e l i v e r y  d a t a  —  o n  A r m c o  A s 
b e s t o s - B o n d e d  S e w e r  P i p e .  W r i t e  o u r  
n e a r e s t  o f f i c e .  A r m c o  D r a i n a g e  &  M e t a l  
P r o d u c t s ,  I n c . ,  a n d  A s s o c i a t e d  C o m 
p a n i e s ,  3 4 8 5  C u r t i s  S t . ,
M i d d l e t o w n ,  O h i o .

A r m c o  A s b e s t o s - B o n d e d  S e w e r  P i p e
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D IR EC TO R Y  OF EN G IN EER S
( C o n t i n u e d  o n  p a g e s  30 a n d  31)

•

A L B R IG H T  &  F R IEL , INC. 
FRANCIS S. FRIEL. 

C o n s u lt in g  E n g in e e r »
W A T E R , S E W A G E  A N D  IN D U S T R IA L  

W A S T E  P R O B L E M S  
A IR F IE L D S , R E F U S E  IN C IN E R A T O R S  

IN D U S T R IA L  B U IL D IN G S  
C IT T  P L A N N IN G  V A L U A TIO N S 

R E P O R T S  L A B O R A T O R Y  
1520 LO C U ST  ST . P H IL A D E L P H IA  *

ALVORD, BURDICK &  HOWSON 
Engineers 

C h arle s  B. B urd ick  L ouis R. H ow son 
D onald  H . M axw ell

W ate r W orks, W a te r  P u rifica tio n . 
F lood  R elief, Sew erage, Sew age 
D isposal, D ra in ag e , A ppra isa ls , 

P o w er G eneration  
Civic O p e ra  B u ild in g  C hicago

BLACK &  VEATCH
Consulting Engineers 

4706 B ro a d w ay , K a n ta «  C ity , Mo.
Sew erage Sew age D isposal, W a te r  Supply , W ate r P u rifica tio n , E lec tric  L igh ting , 
P o w er P la n ts ,  V a ln a tio n s , Special In v es tig a tio n s , R ep o rts  a n d  L ab o ra to ry  Service 
E . B. B l a c k  N. T . V e a t c h , Jb . a .  P . L e a r n e d  H . F . L d tz  

F . M. V e a t c h  J .  F . B so w s  R. E . L a w r e n c e  E . L. F i l b t

BOGERT-CHILDS ENGINEERING ASSOCIATES 
C o n s u l t in g  E n g in e e r »

C l i n t o n  L .  B o o e b t  F e e d  S. C h i l l s  
H o w a b d  J .  C a b l o c k  A r t h u r  P .  A c k e b m a n  
J o h n  M. M. G b e i o  R o b e r t  J .  M c C a r t h y  

W a te r  S u pp ly  an d  P u rific a tio n
Sew erage an d  Sew age T rea tm e n t 

F lood  C o n tro l an d  D ra in ag e
R efuse D isposal 

C ity  P la n n in g — In v e s tig a tio n s— R eports  
624 M ad iso n  A venue, N ew  Y o rk  22, N. Y.

BOWE, ALBERTSON & ASSOCIATES
Engineers

8ewerage—Sewage Treatment 
Water Supply—Purification 
Refuse Disposal—Analyses 

Municipal— Industrial Projects 
V aluations—Reports—Designs

110 William Street New York 7, N. Y.

B U C K , S E IF E R T  A N D  J O S T
Consulting Engineers 

(FORMERLY NICHOLAS S. HILL ASSOCIATES)

Specializing in Sewerage and Sewage Diapoaal, 
W ater Supply and W ater Purification, 

Valuations and Reports 
Chemical and Biological Laboratories 

113 E a s t 19 th  S t r e e t  New Y ork  1, N. Y.

BURGESS &  NIPLE
C ivil and Sanitary Engineers

W a te r  S u p p ly  a n d  P u r if ic a tio n  
Sew erage  a n d  Sew age T re a tm e n t

568 E ast B road S tre e t 
C o lu m b u s 15, O hio

burns & McDonnell engineering co.
McDoSNBU^8urrH-BiLOWTS-TUtASO»-McDOSHBLL

Consulting Engineers since 1897
Waterworks, Light and Power, 
Sewerage, R eports, Designs, 
Appraisals, Rate Investigations.

T H O M A S R. CAM P  
C o n s u ltin g  E n g in e e r

Water Work* and Water Treatment 
Sewerage and Sewage Treatment 
Municipal and Industrial Wastes 

Investigations and Reports 
Design and Supervision 

Research and Development 
Flood Control

Kansas City 2 , Mo. 107 West Linwood Blvd. 0 B eacon  S t. B o sto n  8, M ass.

Take advantage of the services of these outstanding consultants!



30 SEWAGE WORKS JOURNAL

D IR EC TO R Y  OF E N G IN E E R S
(C o n tin u ed  fro m  p reced in g  page)

THE C H E S T E R  E N G I N E E R S
Water Supply and Purification, Sewerage 
and Sewage Treatment, Power Develop
ment and Applications, Investigations 
and Reports, Valuations and Rates.

2 1 0  E. Park W ay at Sandusky. 
Pittsburgh 1 2 , Pa.

C0NS0ER, TOWNSEND &  ASSOCIATES

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 ag o  T im es  B Idg., 211 W . W acker Drive

DE LEUW, CATHER &  COM PAN Y
W a te r  Supp ly  S ew erage 
R a ilro a d s  H ig h w ay s 

G rad e  S e p a ra tio n s — B rid g es— S ubw ays 
L ocal T r a n s p o r ta tio n

In v e s tig a tio n s  —  R ep o r ts  —  A p p ra isa ls  
P la n s  a n d  S u p e rv is io n  o f C o n stru c tio n

20 N o r th  W a c k e r  D riv e  C h icag o  6 
505 C o lo rad o  B Idg . W a s h in g to n  5

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  

C h a b l e s  M. S p o ffo b d  
J o h n  A te b  C a b b o l l  A. F a b w e l l  
B io n  A. B o w m an  R a l p h  W. H o b n e
W a te r  S u pp ly  an d  D is tr ib u tio n — D ra inage  
Sew erage  a n d  Sew age T re a tm e n t— A irp o rts

In v e s tig a tio n s  a n d  R ep o rts  
D esigns V a lu a tio n s  

S u p e rv is io n  of C o n stru c tio n  
B o sto n  N ew  Y ork

E D W A R D  A .  F U L T O N
C o n eu ltin g  E n g in ee r

In v e s tig a tio n s ,  R e p o r ts , V a lu a t io n s , D e
s ig n  a n d  C o n s tru c t io n — W a te r  S u p p ly  a n d  
P u r if ic a tio n  P l a n t s  ; S ew e ra g e  a n d  S ew 
a g e  T r e a tm e n t  W o rk s ;  M u n ic ip a l P a v in g  
a n d  P o w e r  D e v e lo p m en ts  ; D am s a n d  
F lo o d  C o n tro l.

3 South Meramec Avenue Saint Louis, Missouri

I . M . G L A C E
Consulting Sanitary Engineer

Sew erage  an d  Sew age T rea tm e n t 
W a te r  Supp ly  an d  P u rifica tio n  

I n d u s tr ia l  W as te s  D isposal
D esign , C o n stru c tio n , and  S uperv ision  of 

O p era tio n  '
1001 N. Front St. Harrisburg, Penna.

GANNETT FLEMING CORDDRY &  CARPENTER, INC.
-4  E N G I N E E R S  fc -

W ATER W O RK S — SEW AGE 
IN D U ST R IA L W ASTES & GARBAGE D ISPOSAL 

ROADS — A IR PO R T S — B RID G E S & FLOOD CONTROL 
TOW N PLA N N IN G  — A PPRAISALS 

IN V ESTIG A T IO N S & R EPO R TS 
H A R R ISB U R G , PA. • NEW  YORK, N. Y.

W I L L I A M  A.  G O F F
C onsulting Engineer

P r iv a te  a n d  M u n ic ip a l E n g in ee rin g  
S ew erage, Sew age D isposa l 

W a te r  S u p p ly  a n d  T re a tm e n t 
G arb ag e , R efuse , In d u s t r ia l  W astes  

D esign , S u p erv is io n , V a lu a tio n s , R ep o rts  
B ro a d  S t. S ta tio n  B Idg ., P h i la d e lp h ia

G R E E L E Y  &  H A N S E N
E n g i n e e r $

Samuel A. Greeley Paul Hansen (1920-1944) 
Paul E. .Laagdon Kenneth V. Hill 
Tbomas'M. Niles Samuel M. Clarke 

W a te r  S upply , W a te r  P u rific a tio n  
Sew erage, Sew age T re a tm e n t 

F lood  C on tro l, D ra in ag e , R efuse D isposa l 
220 S. S ta te  S tree t, C h icago  4 

180 B ro a d w a y , N ew  Y o rk  7

Take advantage of the services of these outstanding consultants!
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H A V E N S  AND E M E R S O N
Consulting Engineers

W. L. H avens C. A. E m erson
A. A. B urger F. C. T olles F . W. Jones

W ater, Sew age, G arbage, Industria l 
W astes, V alu ation s.— L aboratories

L eader B ld g . W ool worth B ldg .
C leveland 14 N ew  York 7

H O R N E R  &  S H I F R I N
C o n s u lt in g  E n g in e e r s

W . W. H o r n e b  S. W. J e n s
H. S h i f b i n  E. E. B l o s s

V . C. L i s c h e b  
A irports — H ydrau lic  E n gin eer in g  — 
Sew erage and Sew age T reatm en t —  
W ater Supply — M unicipal E ngineering  

— R eports  
Shell B u ild in g , St. L ou is 3, M issouri

J O N E S  &  H E N R Y
F o b m e b l y  H. P .  J o n e s  & Co. 

H a b v e y  P .  J o n e s  T h o m a s  B . H e n b y

Consulting Engineers
W ater Supply, W ater Purification, Sewer
age, Sew age T reatm ent, Garbage, Indus
tria l W aste D isposal, V aluations.

S e c u rity  Bldg. T oledo 4, O hio

K EIS &  H O L R O Y D
Consulting Engineers
Formerly Solomon & Keis 

Since 1906
W ater S upply  an d  P urification , Sew erage and 

Sewage T re a tm e n t, G arbage and  Refuse 
D isposal and  Inc inera tion , In d u s tria l 

Buildings.
TROY, N. Y. FT. LAUDERDALE, FLA.

M O R R IS KNO W LES, Inc . 
Engineers

W ater Supply and Purification, Sewer
age and Sew age D isposal, Valuations, 

Laboratory, City Planning.

13X2 P ark  B ldg . P ittsb u rg h  22, Pa.

M ETCA LF & EDDY
Engineers

W ater, Sew age, D rainage, R efuse and  
Industria l W astes Problem s  

Laboratory V aluations
Airfields

Statler  B u ild ing
B oston  16

Parsons, Brinckerhoff, Hogan & Macdonald
G . G a le  D ix o n ,  A sso c ia te  

Engineers
D am s W a te r W orks Sewerage
Bridges T unne ls  Subw ays F oundations 
Pow er D evelopm ents Industria l Buildings
Traffic R epo rts  V aluations H arbor W orks 

1 4 2  M a id e n  L a n e , N e w  Y o rk  7 
C a lle  S u r  17  N o . 2 7 ,  C a ra ca s , V e n e z u e la  
E d ific o  S u a re z  C o s ta , B o g o ta , C o lo m b ia

MALCOLM PIRNIE ENGINEERS
Civil & Sanitary Engineers

M a l c o l m  P i r n i e  E r n e s t  W . W h i t l o c k
R o b e r t  W . S a w y e r  G . G. W e r n e r ,  J r .

R i c h a r d  H a z e n

Investiga tions, R epo rts, Plana 
Supervision o f C onstruction  and  O perations 

A ppraisals and  R a tes

25 W. 43rd S t. New Y ork 18, N. Y.

R U S S E L L  and AXON
Consulting Engineers 

Geo. S. B u sse ll  
Joe W illiam son , Jr . F . E . Wengrer
Sewerage, Sewage D isposal, W ater Sup
ply, W ater Purification, Power Plants, 
A ppraisals, R ate Investigations, Reports, 
P l a n s ,  Specifications.
6635 D elm ar B lvd . U niversity  C ity 5, Mo.

STANLEY ENGINEERING COMPANY

Sewerage— W aterworks 
Drainage— Flood Control 
E lectric Power— Airports

H ershey B u ild in g  
M uscatine, la .

ALDEN E. STILSON & ASSOCIATES
L im ited  

Consulting Engineers 
W ater Supply— Sewerage— W aste D isposal 

M echanical Structural

Surveys R eports A ppraisals
630 E ast B road  St. C olum bus 15, Ohio

WHITMAN, REQUARDT & ASSOCIATES
Engineers—Consul tan ts

Civil—Sanitary—Structural 
Mechanical—Electrical 

Reports, Plans, Supervision, Appraisals 

1304 St. Paul Street Baltimore 2, Maryland

Take advantage of the services of these outstanding consultants!
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Easy does it!

h is  P a rsh a ll F lum e  a n d  Foxboro  
W e ir  M ete r S y s te m  w ill a n sw e r a n y  
ca ll for a  s im p le  w a y  to meter sew age .

It 's  e a s y  to construct -  operate -  
m ainta in. R ecord s con tinuou sly  a n d  
d irectly  in  U N IT S  O F  F L O W  . . .  no  
com plicated  figu re s  to interpret w ith 
p o ss ib le  errors. W h a t 's  more, it re
qu ire s n o  co stly  p u rge  system , no  
d a ily  c le a n in g  a n d  no  fu ss y  m ainte 
nan ce  of instrum ents.

L ike  a ll Fo xb o ro  better-engineered 
instrum ents, the W e ir  M e te r is  ru g ge d  
a n d  reliable. It h a s  a  s im p le  cam  
a n d  fo llow er dev ice  w h ich  translates 
liq u id  leve l (in w e ir or flum e) into flow  
units. P re c ise ly  ca lib ra ted  to register 
M G D ;  G P M ;  C F S  or other units. Direct 
re a d in g  integrator g iv e s  cum u lative  
q uantity  of flow.

W rite  for Bu lle tin  A-298. A l s o  for 
flow  a n d  ca p ac ity  cu rve s  on  flum es 
a n d  w eirs. The  F o x b o ro  Co., 162 Ne- 
ponse t Ave., Fo xb o ro , M ass., U. S. A.

THE 

MAGNETITE FILTER

w ith successful operating 

records, extending back 

as m uch as 14 years, is 

again available for im- 

p rov in g  the effluent or 

increasing the capacity o f 

treatment plants for sew

age and  trade wastes.

M A G N E T IT E  
F IL T E R  C O R P O R A T IO N

10 EAST 40TH  STREET 

N EW  YORK 16, N . Y.

Copies of the following 
back numbers of 

SEWAGE WORKS JOURNAL 
Needed

1940— January, July, September, 
November

1941— January, May, July

1944— January, March, May

1945— September, November

1946— January, March

Fifty cen ts w ill be paid for  
each cofiy in good condition

FEDERATION OF 
SEWAGE WORKS ASSOCIATIONS

325 ILLIN O IS BUILDING 
C H A M PA IG N , ILL.

.......=_ _  ̂ i t  / ran

m

iD A  W E I R  
M E T E R S
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CLC/T
LUBRICATED PLUG VALVES

perform many services in 

SEW AGE DISPOSAL PLANTS

G . C . T  Lubricated Plug Valves handling sludge in  pum p  
house at City o f N ew  York-Jamaica sewage disposal plant.

•  Air lines to diffuser plates in the sedi
mentation tank influent channels.

•  Suction and discharge sides of raw sludge 
pumps.

•  All sludge, supernatant, and overflow 
lines at the digestion tanks.

•  Hot water circulating lines at the diges
tion tanks.

•  Sludge and water lines at the élutriation 
tanks.

•  Elutriation pumps.
•  Filter sludge feed tank draws.
•  Sludge sampling cocks.
•  Sludge gas valves in the gas control 

house.
•  Gas shut off valves in the boiler room.

AMERICAN CAR AND FOUNDRY COMPANY
Valve Department

30 Church S t, Hew York 8, N.Y.

M O D E R N I Z E
YOUR SEWAGE DISPOSAL PLANT 

WITH a ,c , f :  

LUBRICATED PLUG VALVES

We can supply new plug valves with 

the same face-to-face dimensions as 

existing gate valves now in use.

No added expense is involved In re

vamping of piping or positioning of 

pumps, motors, or other installations.

IVrite fo r  catalogue 3 (SJ)
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N E W  LaM O T T E H-C C H LO R IN E CO M P A R A TO R
(F o r  H igh C hlorine C oncen tra tions— 1.0 to  200 ppm . and above)

A  special Chlorine unit 
designed for uses where a 
high residual of i.o  ppm. 
or more of chlorine is main
tained. Price, complete 
with instructions, $ 12.50 
f.o.b. Towson 4, M ary
land.

A series of similar outfits 
has been developed for sew
age control tests: Sludge 
pH, Pomeroy Sulfide, Com
bination Chlorine & pH, 
Roulette pH, and Chlorine 
Roulette. W rite for in
formation and prices.

I f  you do not have the LaMotte A B C o f pH  Control Handbook, a complimentary copy 
will be sent upon request without obligation

Dept. SW • L aM otte  C h em ical P rod u cts C om pany • Towson 4, Maryland

Place Your O rder N ow  for Manual of Practice No. I 

“ Occupational Hazards in the Operation of Sewage Works"

25 c each to Federation Members 

5 0 c each to Non-members

FEDERATION OF SEWAGE WORKS ASSOCIATIONS
3 2 5  I L L I N O I S  B U I L D I N G  C H A M P A I G N ,  I L L I N O I S

F E E D S  - M E T E R S  - M I X E S  
C H L O R I N E  G A S  A C C U R A T E L Y

P UR I FI C A T I O N  FOR W A T E R — 
S E W A G E  &. S W I M M I N G  P O O L S

Everson S terE lators O perate M anually or Seml-Auto- 
m atically. Also Autom atically Proportion Gas Flow to 
W ater Flow.

Everson S terE lators U tilize a  24" W ater Gauge Vacu
um  and Visible Flow M eters, w ith Wide R atio  Ranges of 
Capacities: 10 to 1, 50 to  1, 110 to  1.

All S terE lators Are Dependable, Accurate, Safe and 
Easy to  Operate. G uaranteed to  Give Complete Satis
faction.

E V E R S O N  M F G .  C O .
207 W. Huron Street Chicago 10, III.. U. S. A.

/ l^ e  y o u  9 + tte te A ie d  

¿*t

Sewage and Industrial 

Waste Treatment?

If so, affiliate with

THE FEDERATION OF 
SEWAGE WORKS ASSOCIATIONS

•

For Particulars, Write

FEDERATION OF 
SEWAGE WORKS ASSOCIATIONS

3 2 5  I L L I N O I S  B U I L D I N G  

C H A M P A I G N ,  I L L .
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. . . a plant within your  budget
H ave  yo u  had the unhappy  experience o f  getting bids on  the 
sewage treatment p lant yo u  want, on ly  to find that it w ill 
cost far m ore than you r budget?

T he re ’s a simple, practical, answ er— this Y e om an s “Aerifie r” 
Package plant, ideal fo r sm all com m unities up  to 3000 
persons, and fo r isolated institu tions and industria l plants.
Y o u  can bu ild  it w ith in  yo u r  budget. It  costs little to 
operate. A n d  you can get it quickly.

I n  a sing le  com pact concrete un it o f  m in im um  dim ensions, you  
get aeration and final sedim entation— a crystal clear effluent 
at exceptionally lo w  over-all p lant cost. O pe ra t ion  is sim plified 
to a da ily  routine check. A l l  units are open for 
v isua l in spection— clean, odorless.

In sta lla tion  includes final adjustment, in itia l factory operation, 
th o ro ugh  tra in ing  o f  operators and Y  eom ans eng ineering counsel.

A  com plete recom m endation w ith  construction cost estimates 
and application  engineering w ill be sent p rom ptly  on  request.

Yeomans Brothers Company
1411 N O R T H  D A Y T O N  S T R E E T  . C H I C A G O  2 2 , I L L I N O I S
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E V O L U T I O N A R Y

BY p n o Q u i p
F O R  S E W A G E  A N D  W A S T E  T R E A T M E N T

rfenaftn
FOR THE ACTI VATED SLUDGE PROCESS

Far superior to the diffuser tube and plate systems, this advanced design 

offered  by PRO QUIP provides opposing w ater and air jet streams dis

charging against a double cone. Result — an im pingement contact 

producing ideal aeration.

Dissipation of energy at point ot con
tact reduces air to minute particles.

A . W A T E R  H E A D E R
B. I M P I N G E R
C.  A I R  M A N I F O L D
D. W A T  E R  M A N I F O L D
E. A I R  H E A D E R W r i t e  us for  Bulle tin  I 7 S I 8

OFFERING THESE POSI TIVE ADVANTAGES
•  H IG H  OXYGEN ABSORPTION — ABO VE 20%
•  O XYGEN ATIO N  RATE ADJUSTABLE OVER A  W IDE RANGE
•  NO PORES TO BECOM E C LO G G ED
• NO ACCUM U LATED BACK-PRESSURE BUILD-UP
•  NO STRAINERS . . .  NO A IR  FILTERS REQUIRED
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B I B L I O T E K A  G Ł O W N A  
P o litech n ik i Ś ląsk ie j

PENNY WISE? SURE—

BUT POUND WISE, TOO, WITH

A sewage treatment plant built today is gen
erally planned for the future. It is a sizeable 
investment yet many estimates must be made 
in its design and construction. If the estimate 
of future needs is too high, money will be 
wasted in excess capacity and if the estimate is 
too low the whole plant may be outgrown 
before it has served its useful life.

Adequate chlorination included in the origi
nal design, however, is useful in any plant. 
It can go a long way toward turning estimates

into facts —toward giving the results of 
increased plant capacity with only a negligible 
increase in building costs. It is an added safety 
factor to help cover the unpredictables in 
population growth and industrial trends.

Whether you're building a new plant or 
m odernizing an existing one, plan on the 
extra, low cost advantages of chlorination in 
meeting more stringent stream control stand
ards and to give you added plant capacity.

"The Only Safe Seu/age is a  Sterilized Sewage"
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