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a processing pump that can be cleaned-in- lace 

TRI-FLO Series Sis the only centrifugal pump, 
already proven in hundreds of automated plants, 
that can be cleaned-in-place by remote control. 
Tri-Clover designers perfected a mechanism which 
agitates the seal during the cleaning cycle to 
quickly and automatically sanitize the casing, 
impeller and seal. The action is fast, thorough and 
controlled. Cleaning solution is carried off sepa­
rately. You're ready for product without ever 
touching the pump. Series S is shrouded in gleam­
ing stainless steel ahd ·sealed against water and 
moisture. The cleaning cycle can be fully auto­
mated or operated manually. 

Not all processes require such a pump. It may 
be more pump than you need for the system you 
have ... right now. But when you're ready for a 
CIP processing pump- or equipment to handle 
any of the exotic pumping chores that lie ahead 
in food processing- Tri-Clover, The Pump 
People, will have a proven design to fit your job. 

For your present needs, four styles of the Tri-Flo 
pump, each with the same hydraulic features, 
provide you with a range of flexibility and variety 
of mountings and seal types unmatched by any 
other sanitary centrifugal. 

Write for our extensive 40-page Pump Manual 
on Sanitary Centrifugal Pumps. Catalog TF-263. 

SPECIFICATIONS: l! RI- FLOJ c_entrifugal P.rocessing Pump 

·- .. s· C-Ciose S-Shrouded SP-Base 
SERlE · Coupled Motor Mounted 

MODELS: 114 216 218 

HEAD (in ft .) to 73 to 173 to 318 
CAPACITY gpm to 160 to 270 to 280 

US-Unshrouded 
Motor 

328 5410 

to 320 to 286 
to 650 to 1100 

If You're Automating Any Part Of Your Plant, Thera 's a TRI-FLO SERIES SIn Your Future 

LADISH CO., Tri-Ciover Division, Kenosha, Wisconsin 
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0. S. P. LIQUID PETROLATUM SPRAY 
O.S.P. UNITED STATES PHIRMICEUIICil STAHDIRO~ 

CONTAINS NO ANIMAL OR VEGETABLE FATS. ABSOLUTElY 

NEUTRAL. WILL NOT TURN RANCID- CONTAMINATE OR 

TAINT WHIN IN CONTACT WITH FOOD PRODUCTS. 

SANITARY-PURE. · 

ODORLESS ·- TASTE LESS 

NON -TOXIC 

nu., t!Ke 
lfM-eike 
HAYNES-SPRAY 
3~ btl Med fo. ~: 
SANITARY VALVES 
HOMOGENIZER PISTONS - RING 

SANITARY SEAlS & PARTS 
CAPPER SliDES & PARTS 
POSITIVE PUMP PARIS 
GLASS & PAPER FilliNG 
MACHINE PARTS 
ond for All OTHER SANITARY 

MACHINE PARTS whkh ore 
cleaned doily. 

Tke Jffculelut HAYNES-SPRAY Jffefltod ~ .C~ 
Clll4tVUtt4 Htiflt tb J+<Wt 0~ cuuL Code 
R~ by Ute U.S. PK!teie Hoofflt Sewiu! 
The Haynes·Spray eliminates the danger of contamination which is 

possible by old fashioned lubricating methods. Spreading lubricants 

by the use of the finger method may entirely destroy previoua 

bactericidal treatment of equipment. 

PACKID 6·12 OL CIHS PER CARTDN THE HAYNES MANUFACTURING co. 
SHIPPING WEJGJtT-7 Las. 4180 Lorain Avenue • Cleveland 13, Ohio 

HAYNES-SPRAY INGREDIENTS CONFORM WITH FDA REGULATIONS AND CAN BE 
SAFELY USED AS A SANITARY LUBRICANT FOR FOOD PROCESSING EQUIPMENT 
WHEN USED IN COMPLIANCE WITH A EXISTING FOOD ADDITIVES REGULATION • 
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Reprint of Fourteen-Year 

Annual Index 

Journal Of Milk And Food 

Technology 

VOLUMES 15 (1952) 

THROUGH 28 (1965) 

Price ~ $2.50 

BOUND IN DURA-PRONG BINDER 

ADDITIONAL 5 YEAR SERVICE- S2.50 

Write: IAMFES, Inc. 

Box 437, Shelbyville, Ind. 
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HAYNES $NAl'~l'l'E GASKETS 
"FORM-FIT" WIDE FlANGE 

HUGS STANDARD BEVEl 

SEAT FITTINGS 

MOLDED TO . 

PRECISION STANDARDS 

DESIGNED TO 

SNAP INTO 

FITTINGS 

~LOW COST •• • RE-USABU 

~ LEAK-PREVENTING 

NEOPRENE GASKET lor Sanitary Fittings 

t1Md t4e4e $NA"P!'J'I'l'E ,4®aa~ 
right joints, no leaks, no shrinkage 

Sanitary, unaffected by heat or fats 

Non·porous, no seams or crevices 

Odorless, polished surfaces, easily cleaned 

Withstand sterilization 

Time·saving, easy to assemble 

Self-centering 
No sticking to fitting s 

Eliminate line blocks 

Help overcome line vibrations 

long life, use over and over 

Ayoiloble for J•, JY.t"', 2", 2W"' and 3"' litlingt.. 

Pat\ed 100 to the box. Order through your dairy supply house, 

THE HAYNES MANUFACTUR-ING CO. 
418 0 Lorain Avenue • Cleveland 13, Ohio 

Avada£/e in hofh 
SPRAY AND TUBE 

All Lubri- Film ingredients are 

approved by F.D.A. and can be 

safely utilized as a lubricant for 

food processing equipme nt when 

used in compliance with an exist­

ing food additive regulation. 

ESPECIALLY DEVELOPED FOR LUBRICATION OF FOOD 

PROCESSING AND PACKAGING EQUIPMENT 

For Use in Dairies- Ice Cream Plants- Breweries­

Beverage Plants- Bakeries- Canneries- Packing Plants 

SANITARY • NON TOXIC • ODORLESS • TASTELESS 
SPRAY - PACKED 6 - 16 OZ. CANS PER CARTON 

TUBES- PACKED 12-4 OZ. TUBES PER CARTON 

THE HAYNES MANUFACTURING CO. 

CLEVELAND 13, OHIO 



NOTICE 
Attractive Membership Lapel Button Combination 

Tie T ac and lapel Pin and Decals 
NOW AVAILABLE 

Convolution - Blue .... Circle & Bar .. . . Field - Blue 

Letter "S, - White .... Lettering - Blue 

No. ____ ___ ___ 3 1 / 4" Decals@ 25c each = $ ____ __ __ 

No. ________ Lapel Buttons@ $1.00 each = $---- ----

No. ________ __ Combination Tie Tac & 
Lapel Pin -$2.00 = $-- ---- --
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lnt~rnational Association of ' 

ACTUAL SIZE 

Milk, Food and Environmental 

Sanitarian, Inc. 

Box 437, Shelbyville, Indiana 

Procedure for 

The Investigation 
of 

Foodborne Disease 
Outbreaks 

Recommended by 

INTERNATIONAL ASSOCIATION OF MILK, FOOD AND 

ENVIRONMENTAL SANITARIANS, INC. 

COPIES OBTAINABLE FROM 

International Association of Milk, Food and Environmental Sanitarians, Inc. 

Box 437, Shelbyville, Indiana 

Prices: Single Copies, 50 cents each: 100 or more copies, 35 cents each. 

25-100 copies, 45 cents each Please do not send stamps. 

Notice: Limited number in Spanish translation at 50 cents each 
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preferred media for isolation and 

differentiation of 

ENTERIC PATHOGENS 
SALMONELLA- SHIGELLA 

Isolation 
Bacto-S S Agar 
Bacto-MacConkey Agar 
Bacto-Bismuth Sulfite Agar 

Differentiation 
Bacto-T riple Sugar Iron Agar 
Bacto-S l M Medimn 
Bacto-Purpl e Broth Base 

ENTEROCOCCI 
Bacto-Azide D extrose Broth 
Bacto-Azicle Blood Agar Base 
Bacto-S F 1\lfedium 

Bacto-E nterococci 

ENDAM OEBA HlSTOLYTICA 

13ac:to-Brilliant Green Agar 
Bacto-Selenite Broth 
Bacto-Tetrathionate Broth Base 

Bacto-Purple Agar Base 
Bacto-Urea Broth 
Bacto-Urea Agar Base 

Bacto-Phenylethanol Agar 
Bacto-Enterococci Presumptive Broth 
Bacto-Enterococci Confirm atory Broth 

Confirmatory Agar 

Bacto-En damoeba lvledium with Bacto-Horse Senun and Bacto-H. ice Powder 

THE DlF CO .MANUAL, NI NTH EDITION, 

-inclt1d ing descript io ns of these m edia and their use, is auailable an Tequest 

DIFCO LABORATORIES 
DETROIT 1, MICHIGAN 

, 
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Why is the 
ADVANCED MILK CRYOSCOPE 

e the recogrtized leader in cryoscopy? 

e . 

Complete details on the Ad­
vanced Milk Cryoscope .are 
presented in this brochure. 
WritP. toliay for :vnur cnpy : · 

Here are a few user reaso11s: 
1. First. in Sales. 

2. Most Official & Uni versity users. 

3. Easiest and most Accurate to operate. 

4. Only Advanced Milk Cryoscopes follow th e 
AOAC & APHA Methods (details on request ) . 

5. First "Hot-Line" Customer service: 

• Collect telephone- user to fac tory expert 

• Largest stock of parts for same-day shipment 

• Only modular design for unplug-&-replace 
service 

• Largest team of local sales and service 
engineers 

• Most complete User's Guides 
• First and Most Regional Schools and Work­

shops - continued technician training and 
6ertification 

6. Publishers of Milk Cryoscopy News. 

7. Only Cryoscope continually improved for per· 
formance- not just style. Always follows 
Uniform Universal Thermodynamics. 

For 15 other exclusive features, write· or call 
collect today . 

IV 

r7ifL2_ .BDV.JJNCED 
~ INSTRUMENTS,INC . • 
43 Kenneth Street / 617 DEcatur 2-8200 ,... 
Newto n Highlands, M assac huse tts, 02161 
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ENVIRONMENTAL MICROBIOLOGY AND ENVIRONMENTAL HEALTH' 
v. w. GREENE 

School of Public Health, 
University of Minnesota, Minneapolis 

Any person who has an appreciation of history 
must stand amazed today at the phenomenal ad­
vances which have occurred and are presently taking 
place in public health. Within the span of our own 
lifetime, our original goal of simply fighting a '11old­
ing action" against disease and illness has changed 
to one of taking the offensive. We are talking about 
nothing less than the actual elimination of most in­
fectious diseases, and the start of massive programs 
to deal with such dread afflections as cancer, heart 
disease, and sb·oke. Although there is still some 
distance to go before these goals are reached, tl1e 
recent history of public healtl1 suggests that they are 
not at all unrealistic. Indeed, any consideration of 
the current progress in preventive medicine, surgery, 
chemotherapy, mental health, nutrition, healtl1 edu­
cation and environmental health leads to tl1e recog­
nition that such aims as those of tl1e Vlorld Health 
Organization are not simple Utopian pipedreams: 
"A state of complete physical, mental, and social well 
being, and not merely the absence of disease or in­
firmity". 

Not the least of the contributing factors to tl1e 
progress of the past, and certainly one of the more 
important considerations in the anticipated progress 
of the future, is the ability of environmental health 
workers and sanitation specialists to evaluate and 
adjust their position in and potential conb·ibution 
to the over-all public health program. In fact, the 

; successful pursuit of the expanded goals of public 
health mentioned above depend to a large extent on 
a concurrent expansion of the scope and goals of 
environmental health. 

A complex and shrinking world, a rapid and un­
controlled urbanization, a proliferating and expanded 
industrialization-all of these are factors which have 
caused environmental health specialists to take a 
second and third look at their specialties and society's 
needs. It is no accident tl1at the simple and relatively 
uncomplicated job definitions for sanitarians · and 
sanitary engineers of tl1e past have suddenly been 
expanded to "the conb·ol of all of tl1ose factors in 
man's physical environment which exercise or may 
exercise a deleterious effect on his physical develop­
mept, health and smvival". It is no accident tl1at 
we suddenly find that environmental healtl1 encom-

'Presented at 52nd Annual Meeting of the INTERNATIONAL 
AssociATION oF MrLK, FooD AND ENvmoNMENTAL SANI­
TARIANs, INc., at Hartford, Conn., September 13-16, 1965. 

passes such diverse specialization as water supply, 
waste handling, insect conb·ol, rodent conb·ol, food 
and milk sanitation, plumbing, abnospheric pollu­
tion, heating, ventilation and air conditioning, light­
ing, housing, institutional sanitation, occupational 
health, swimming pool and bathing places sanitation, 
nuisance eradication, radiological protection, and acci­
dent prevention. It is also no accident that in an 
age of such specialties as mentioned above, there is 
a greater demand for environmental health "genera­
lists" -these environmental health workers who have 
a broad view of community needs and a sufficiently 
broad specb·um of skills and knowledge to perform 
jobs which cross the borders of several disciplines . 

ENvrnoMENTAL HEALTH AND ITs 
SuPPORTING SciENCES 

It is obvious to all who work in environmental 
healtl1 tl1at tl1is is a field of applied science which 
draws upon a wide array of basic scientific disci­
plines. Not only do the "generalists" cross inter­
disciplinary lines, but even the specialists depend 
upon skills and knowledge derived from other sciences. 
Thus, a sanitarian must be fanUliar with chemisu·y, 
biology, and physics; an occupational health worker 
must be familiar with physiology, psychology and 
toxicology; a health physicist must tmderstand mathe­
matics, chemisb·y, nuclear physics, and physiology; 
and air pollution engineers must know their particle 
technology, analytical chemisb·y, biochemisby, and 
meteorology. In essence, environmental healili work­
ers draw together knowledge from a great number 
of sciences and apply these principles toward the 
specific purpose of making the human environment 
safe and healthy. 

In the past, one of the major supporting disciplines 
of environmental health has been microbiology. Sani­
tation specialists had to be familiar with tl1e various 
microbial agents of disease-the bacteria, viruses, 
fungi, rickettsiae, algae, protozoa, and helminthic 
parasites. He had to have more than an academic 
knowledge about the u·ansmission of these agents 
whetl1er by direct or indirect contact, by inanimate 
vehicles, by living vectors, or by airborne dust or 
droplet nuclei. Above all, the environmental health 
worker had to know a great deal about the conb·ol 
of infectious disease u·ansmission-pasteurization, dis­
infection, sterilization, asepsis, and so forth. 

In the "good old days" of classical microbiology 
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and classical public health, the communication lines 
between environmental health and the bacteriology 
lab were clean and well defined. The only people 
interested in quantitative microbiology were the 
daiJ.·y, food and water workers and to this end many 
editions of standard methods provided answers. Steri­
lity and disinfection concepts were nearly catechismal, 
and dealt usually with small units like dilution 
blanks, dishes, milk bottles and meat cutting boards. 
Air was sampled by open petri dishes and surfaces 
were sampled by swabs and since the significance of 
enviJ.·onmental organisms was not completely under­
stood, the inadequacy of sampling really didn't make 
any difference. The difference between a pathogen 
and non-pathogen was clearly defined in text books, 
and the difference between iJ.1fection and contam­
illation was the responsibility of the medical pro­
fession. All too often the sanitarian degenerated into 
a sample collector for the bacteriologist and this 
laboratory insulated person didn't always know the 
difference between blood, milk and water, or between 
skin, tile floors , and milk cans-or at least he didn't 
always appreciate the significance of microorganisms 
in and on these materials. 

However, there is no doubt that the combilled ef­
forts of environmental health workers and classical 
microbiologists were adequate for the job society de­
manded. For example, milk-borne typhoid, para­
typhoid, scarlet fever, diphtheria, dysentery, and bru­
cellosis iJ.1 the United States during the last decade 
were responsible for less than 2 dozen cases and no 
deaths. Similarly, those other areas of envll'onmental 
health which depend on classical microbiology have 
served as well. It is ill some of the fringe areas of 
environmental health that our laboratory sources can­
not provide the microbiological answers we need, 
mamly because of a frustratiJ.1g lack of good data and 
no real system of theory upon which to base pre­
dictions . 

For example, when the outbreaks of hospital sta­
phylococcus iJ.1fections became the subject of popular 
newspaper and magaziJ.1e articles, both enviJ.·omnental 
health specialists and the bacteriology laboratories 
were embarrassed because they didn't know very 
much about the bacteriology of the hospital enviJ.·on­
ment or about the role of the environment in the 
transmission of these infections. Similarly, when the 
National Aeronautic and S p ace Administration 
(NASA) decided to sterilize its spacecraft and turn­
ed to enviJ.·onmental health for help, all we knew 
about was autoclaviJ.1g, and we didn't know how to 
determine the sterility of anything bigger than a 
gallon of water, anyway. The problems faced by 
workers iJ.1 biological warfare defense also needed 
answers that should have been provided by enviJ.·on­
mental health-problems related to protective cloth-

ing, and masks, and large scale disinfection. But 
these answers vvere not forthcoming from classical 
bacteriology labs and the military had to develop 
their own answers, which incidentally, <u e proving 
most useful in other environmental health areas. The 
areas of deficiency in knowledge about environmental f 
health microbiology would make a rather extensive 
list. The list ,.Vould include things like transmission ;~ 
of virus diseases by fomites , the use of chlorine foot '' 
baths in army barricks, the outbreak of paratyphoid in 
a community water supply that had satisfactory coli- , 
form tests, the significance of airborne bacteria in 
food plants, and the spread of encephalitis from pet 
hntles. 

E NVIRONMENTAL MICROBIOLOGY D EFINED 

It can be seen, therefore, that although classical 
bacteriology has been able to provide enviJ.·onmental 
health workers with sufficient support for theiJ.· rou­
tine missions, there are some grave deficiencies Pin 
our knowledge and skills which might prove critically 
limitillg when we try to expand the scope of enviJ.·on­
mental health in response to the demands made on 
it. It is now being recognized that there are unique 
and related microbiological problems associated with 
enviJ.·onmental health endeavors that are not being 
considered iJ.1 a systematic fashion by any other dis ­
cipline. These problems, in essence, deal with the 
types and numbers of microorganisms in aiJ.·, on 
iJ.1animate surfaces and living creatures, in foods, on 
clothing, and iJ.1 soil, and with their determiJ.1ation, 
survival, control, and significance to public health. 

Duru1g the last five years, a number of formal and 
informal conferences have been held by people li1-
teres ted ill the above-mentioned problems. The back­
grounds of the participants ranged from epidemiology 
to architecture, to aerospace technology, and illclud­
ed representatives of university schools of public 
health, hospitals, microbiology departments, the Na­
tional Institutes of H ealth, the Army Biological Labs, 
NASA, colleges of engiJ.1eeriJ.1g, the Technical Develop­
ment Labs of the U. S. Public Health Service, and the 
Robert Taft Sanitary Engineering Center. 

There has never been any illtention to establish 
enviJ.·onmental microbiology as an iJ.1dependent disci­
pline with clean liJ.1es of demarcation betw·een it and 
other subdivisions of bacteriology and public health. · 
Rather, the p articipants at the conferences envisioned 
enviro1m1ental microbiology as an interdisciplinary 
science, drawing together information from the fields 
of microbiology, engineeriJ.1g, statistics, chemish·y, 
p article technology and physics and focusing this in­
formation toward the practical solution of problems 
iJ.1 envi!·onmental health. A working definition of 
enviJ.·onmental microbiology might consequently be: 
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"The systematic quantitative and qualitative study 
of microorganisms in man's physical environment, 
the effect of the environment on these organisms, 
and the role of the environment in the h·ansmission of 
infectious disease agents". 

AREAS OF ENVIRONMENTAL MICROBIOLOGY 

Although nobody has yet taken the time to do so, 
the broad and expanding field of environmental micro­
biology can be subdivided into five recognizable 
areas: (a) basic microbiology; (b) technology; (c) 
survey work; (d) conh·ol work: and (e) specialized 
applications. 

Basic Microbiology / 
Studies in basic environmental microbiology deal 

essentially with such problems as the survival of 
different microorganisms in the environment, the in­
fluence of environmental exposure on infectivity of 
virulent strains, the source of microorganisms that 
are encountered in the environment, their generation 
from living and inanimate reservoirs, their dissem­
ination and h·ansportation, and ultimately, with their 
significance. It has been recognized that an organ­
ism which has been exposed to the sh·esses of the 
environment( e.g. temperatme, humidity, oxygen, 
radiation, etc. ) is not always the identical creatme 
that was freshly isolated from a host or freshly 
grown on an artificial medium. Thus, the simple 
discovery of staphylococci in air does not necessarily 
mean that an epidemic is imminent. Similarly, the 
presence of a "carrier" of pathogenic bacteria in an 
operating room does not always mean that this 
person is shedding and h·ansmitting the infectious 
agents. 

As work progresses in this area, more and more is 
being learned about the complex interactions of en­
vironmental conditions on microbial viability and 
infectivity. And we are not always as sme of our­
selves as we used to be when we try to incriminate 
inanimate surfaces and air as reservoirs of infectious 
disease. There still is no doubt that complete ab­
sence of bacteria will lead to absence of any hazru:d. 
On the other hand the converse of the statement, 
namely that presence of bacteria does constitute a 
hazard, must be qualified. We feel that studies of 
this nature will go a long way in aiding epidemiolo­
gists in assessing the significance of indirect routes 
of disease transmission, as well as aiding sanitary 
scientists in the establishment of realistic bacterio­
logical standards. 

In very recent years, a great deal of interest has 
been displayed in the phenomenon of virus smvival 
in the environment. This interest encompasses such 
studies as the h·ansmission of infectious hepatitis 

tlu-ough water supplies and non-sterile syringes and, 
closer to home, the dissemination of bacteriophages 
in cheese factories. About the only tiring we have 
learned so fru: is that tl1ere is a diversity an1ong 
vil'uses, and that some are more resistant than others 
to drying, heat and radiations. In this field we are 
at about the san1e stage as classical bacteriology was 
when it found that different strains and species of 
bacteria displayed different degrees of resistance to 
environmental sh·ess. So far, no one has found a 
"sporeforming" vil'us. But we have found some 
phages tl1at are difficult to kill, and we have only 
scratched tl1e smface in these studies. 

Technology 
A great deal of work has been done in the last 

decade relative to the technology of sampling. Today 
there are available a whole battery of insh·uments 
for quantitative air san1pling of microorganisms. This 
includes liquid impingers, impaction devices, thermal 
and elech·ostatic precipitators, and a number of 
filh·ation devices. Insh·uments are available for 
sampling very heavily contrulrinated air as well as 
for exh·emely clean air; insh·uments are available 
for size classifying ati·borne contaminants; and in­
struments are available for continuous monitoring' 
of an environment. The problem is not so much 
availability of a sampling device as it is of choosing 
the appropriate device to answer the questions one 
may have. Thus, certain san1pling teclmiques which 
were useful in a hospital operating room might be 
inapplicable to a dairy plant situation, or an insh·u­
ment designed for an industrial clean room might 
be out of place outdoors. 

Concurrent with the work in ail· san1pling has 
been the work on smface sampling. There are now 
available such devices as soluble swabs, disposable 
direct agar contact plates ( RODAC) and "water 
pressme and suction rinsing" methods for assay of 
surface contanrination. 

Of greater importance than the technological ad­
vances in this field, however, has been the interest 
displayed by the statisticians in tl1e problems of en­
vironmental san1pling. In the last five years some 
very good work has been generated relative to data 
reliability and data interpretation in tl1e envil'on­
mental microbiology field. We will find, ultimately, 
that many of om previous problems became prob­
lems because we did not formulate om questions 
in tem1s meaningful to a statistician, and tl1at con­
sequently om answers did not really have any 
validity. 

Some questions still remain tl1e property of bac­
teriologists. Decisions about the type of media to 
use and tl1e incubation conditions to choose for en­
vironmental microbiology studies never seem to dis-



38 MICROBIOLOGY AND EI\'VIROME ITAL H EALTH 

appear. These questions become more and more 
acute when one starts to work with smaller samples, 
or with expensive samples, or with very clean samp­
les. In these circumstances it is often impossible to 
divide the sample and run replicates on several 
media or at several temperatmes. The whole sample 
might contain just one or two organisms, and the 
decision about incubation is irrevocable. 

In this regard, mention should be made about 
studies in the field of rapid detection. In certain 
cases ( e.g. biological warfare defense and warning ) 
the investigator does not have the luxury of a twenty­
fom incubation period. Similarly, he must detect 
exh·emely minute ( i.e. sublethal ) quantities of agent 
or his research becomes of historical benefit only. 
Unfortunately, the two conditions are mutually con­
h·adictory; low levels of contamination usually take 
much longer to find . Nonetheless, research in this 
field of rapid detection is progressing quickly and 
some ingenious concepts being developed in this 
area of technology promise us some major benefits 
in our routine works in the near future. 

Survey Work 
Although microbiological surveys of the environ­

ment are as old as microbiology itself, this activity 
was greatly stimulated by the above-mentioned ad­
vances in sampling technology and statistics. Sm­
veys have been conducted and reported upon for 
any number of inhabited and uninhabited areas in­
cluding operating rooms, classroe>ms, indush·ial clean 
rooms and tl1e sh·atosphere. Perhaps the most per­
tinent surveys tl1at concern this association were 
conducted in a daiJ:y plant by several investigators 
at Michigan State University. It was found that the 
mean airborne bacterial count in packaging areas 
was less than 6 bacteria and 2 yeasts per cubic foot . 
Although this is considerably less than the con­
t~ination level of many hospital areas, similar 
factors seemed to influence the rise and fall of bac­
terial counts in both places: number of people and 
extent of their activity. An interesting observation 
made during the daiJ')' plant smvey was that flooding 
floor drains seemed to increase the airborne count 
significantly. This suggests that floor draiJ1s are an 
important reservoir of organisms which become dis­
placed into the air during floodin g. Application of 
high concenh·ations of chlorine sanitizer ( 800 ppm ) 
to the floodiJ1g water conh·olled the aiJ·borne count 
during subsequent h·ials. 

Control of E·nv'im·nmental Contam-ination 
It is axiomatic that environmental healtl1 workers 

are interested il1 microbiology mainly because they 
would like to conh·ol tl1e microbes and their dis­
semination. Consequently, a great deal of environ-

mental microbiology effort is devoted to the problems 
of contamination control. The effort includes study 
of sterilization and disinfection techniques and sys­
term; concepts of asepsis and gnotobiology; and the 
use of ventilation design to control the movement of 
airborne microorganisms from "dirty" to "clean" ~ 
areas. 

The advent of adequate sampling techniques has 
made control work much easier, or at least has en-
abled us to measm e adequately whether or not we 
are doing a good job . For example, before employing 
the RODAC plate and statistical conh·ols it was ex­
tremely difficult to evaluate the effectiveness of dif­
ferent germicides "in use". Employil1g tl1ese two 
advantages, however, some investigators at the Uni­
versity of MiJmesota were able to show that the 
type of germicide was not as important as the fre­
quency witl1 which it was applied . Similarly, it was 
difficult at one time to ascertain sterility of large 
volumes of fluid . This led to the anomaly of record- , 
il1g a count as < 1/ ml and presuming that every 
milliliter was as clean as tl1e next. Now, with mem-
brane filters, one can measure counts down to < 1 
organism per gallon or 10 gallons or any other 
sample which might represent a tank car. 

' ., . 

Research in contamination control is bearing sig­
nificant fr~it iJ1 the ~ield of asepsi.s . and germ-free • 
work. It rs now possrble, by combmmg om knowl-
edge of ventilation and air cleaning with our knowl-
edge of chemical and physical germicidal h·eahnent 
to render an environment h·uly sterile and to main-
tain it that way for extended periods of time. 

Applications of Environmental Microbiology 
Dming the course of this dissertation, allusions 

have been made to the different areas of public health 
which require environmental microbiology answers. 
\Ne have seen that there is an application of this type 
of information to hospitals and to food plants . W e 
have touched briefly on the field of biological war­
fare defense and germ-free research. It should be 
pointed out that this is only a beginning. Once hos­
pitals have solved their present problems of control 
of routine infections, they will want to provide a 
sterile environment for patients whose treatment in­
cludes destruction of all phagocytes and antibody 
producil1g mechanisms. Once food and dairy plants 
are done with coliform counts and mold spoilage, 
they will want sterile, unheated products and abso­
lute asepsis . The detection and protection people 
of the biological warfare labs really have set no 
limit to the precision and speed of their detection 
devices and their rapid decontamination procedures. 

And all of this is takmg place on this planet. The 
challenge of the exobiology program literally staggers 
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the imagination. They want to send a sterile capsule 
to iVlars; then they want an automated sterile lab­
oratory to sample the Martian environment and to 
detect any living microorganisms in it! 

RADIATION-PASTEURIZATION OF 
FISHERY PRODUCTS 

Based on an article in Commercial Fish eries Review, Vol. 
27, No. 10, October, 1965. 

The U. S. Bureau of Commercial F isheries Technological 
Laboratory at Gloucester, Mass., under a contract wi th th e 
U. S. Atomic Energy Commission , has conducted r esearch 
on radiation-pasteuri zation of fresh fish as a means of ex­
tending its shelf life. Results indi cate that a number of 
economically important Atlantic fi shery products can be 
h eld refrigerated in an acceptable condition for at least one 
month after treatm ent with low doses of gamma radiation 
without significant nutritive losses. The method seems to be 
practical even when 50% of the shelf life of th e fish h as 
been used up . 

The value of fishery products as a source of protein is well 
lmown and since man's dependence on th em is an ticipated 
to increase, it is inevitable that h e supply his latest technology 
to the sea . In general, fishery products are relatively perish­
able and, consequently, distribution of fresh fi sh and shell 
fish is limited to coastal areas. ·w ider distribution is possible 
when those products are either heat-processed or frozen; 
however, in most cases fresh fi sh and shellfish, like fl-esh 
fruits and vegetables, command a high er consumer preference 
and a higher selling price than their frozen cotmterparts . 

Since the discovery that ionizing radiations can be used to 
preserve food, much work has been done, especially in 
recent years, on the use of this energy for sterilization of 
many foods including fish and shellfish. The application 
of high levels of energy to these products resulted in sig­
nificant quality loss from irradiation-induced flavors and 
odors. However, early research indicated that the refrigerated 
storage life of fishery products could be significantly extended 

; without objectionable quality chan ges when irradiated with 
pasteurizing doses of ionizin g radiations ( less than one 
megarad) . 

Results of the study at Gloucester indicate that clam meats 
and haddock, cod, pollock, and ocean perch fillets cm1 be 
h eld refrigerated in an acceptable condition for at least one 
month after treatment with low doses of gamma 1·adiation 
( 150-450 kilorads). The effect of irradiation on amino 
acids and B-vitamins was relatively insignificant and certainly 
not greater than the effects of cooking or of seasonal vari­
ations. 

Data have been obtain ed to show that radiation-pasteuri­
zation of haddock fillets has practical application even when 
th e fillets have been stored in ice for more than hal£ their 
normal shelf life prior to irradiation. 

And, ultimately, all of these problems are prob­
lems in environmental health and environmental 
microbiology. Are we, as environmental sanitarians, 
ready to meet this challenge? 

It was found that the bacterial numbers in fresh haddock 
fillets were reduced by at least 99% by irradiation with 
250,000 rads. An investigation of the chemistry of fish 
flavors and odors has not, thus far , uncovered any evidence 
that iiTadiation causes the formation of aberrm1t or wmsual 
compatmds. 

TI1e study also included a review of packaging. Because 
of the many advantages offered by flexible packaging ma­
terials, tests were initiated to determine the suitability of 
available plastics to hold irradiated fish m1d shellfish. Re­
sults showed that many commercially available plastic ma­
terials m·e suitable for packaging radiopas teurized fishery 
products and that in most cases unsuitability was apparently 
due to high oxygen permeability rates and poor sealing char­
acterisics . Film s tes ted ( polyethlene, polypropylene, polyester, 
nylon-11 , and oth ers) were found to be resistant to bac­
terial penetration. They were also relatively free from pin­
holes m1cl their seams were adequately strong. 

EMERGENCY WATER MANAGEMENT MANUAL 

A manual on the use of emergency water supplies and 
equipment in a disaster, entitled "vVater Supply Manage­
ment in the Packaged Disaster Hospital," has just been pub­
lished by the Public Health Service Division of H ealth 
1obilization. 

This new publication covers such predisaster considerations 
as estimating water requirements, determining emergency 
sources, establishing conservation measures, and training per­
sonnel. Th~ mmmal covers the use of all water supply 
equipment in the PHS Packaged Disaster Hospital, including 
a 1500-gallon water tm1k and 10-gallon per minute pump with 
pressure tank. It also gives detailed assembly instructions, 
illustrated with schematic diagrams and photographs. 

Packaged Disaster Hospitals, pre-positioned across tl1 e 
cow1try for use in national emergency or major natural dis­
aster situations, are complete 200-bed hospitals which can 
be set up to replace destroyed local facilities or to expand 
existing hospitals . 

Some state sanitarim1s and water supply managers are 
plmming training seminars based on this new manual. It is 
designed as a guide to h elp community leaders in preparing 
emergency water supply plm1s and as a training tool for 
personnel assigned to operate Packaged Disaster Hospital 
emergency equipment. 

The manual is available at State h ealth departments, or 
may be obtained by writing the Division of H ealth i'vlobiliza­
tion, Public H ealth Service, ·washington, D. C. 20201. 
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SUM:!.1ARY 

A preliminary study to investigate the possibility of utilizing 
condensates and tailwater from the low temperature vacuum 
pan evaporation of skim milk for evaporating plant uses was 

made. The results indicated that th e utilization of these 
condensates and tailwaters for various plant purposes is 
possible and should provide a readily available, safe and 
sanitary water source if adequate steps such as quality 
monitoring and treah11ent are taken to insure that the highest 
quality of water is retained and used . The use of tailwater 
as a heat exchange meditun on a single pass basis should re­
quire only quality control monitoring. However, condensate 
or tailwater which is to be used for other pill-poses should 

be aerated and may need additional treah11ent to prevent the 
development of tastes, odors, growths, corrosion, and scale 
formation. 

During the concentration of skim milk by vacuum 
pan evaporation, a signifcant volume of water is 
driven off in the form of vapor. For example, the 
condensation of 100 lb. of skim milk from 9% solids 
to 38% solids results in the production of 76 lb. or 
9 gal of water. Because of the quantity of con­
densate produced in the average evaporation plant, 
it would be desirable to utilize this water in various 
ways in the plant if it were of suitable quality. Sever­
al skim milk evaporating and chying plants in Michi­
gan are presently using or desire to use the mixture 
of this condensate and cooling water which is called 
tailwater in plate heat exchangers to recover heat 
from the evaporation process. In addition, in some 
areas of the State, thP, existing ground water supplies 
have a high mineral content which makes them diffi­
cult to use without expensive preh·eatment. The 
use of evaporator condensate for boiler feed make­
up water and plant clean-up water in place of the 
available ground water is being given serious con­
sideration in these areas because of its low mineral 
content. Although evaporator condensate was pre­
sumed to be of high quality and bacteriologically 
safe, little information was available regarding its 
physical, chemical, and bacteriological quality. 

In order to obtain infom1ation relative to the 
suitability of vacuum pan evaporator condensate for 
plant usage, a cooperative study was conducted by 
the Michigan Depa.rhnent of Agricultme and the 
Region V office of the Division of Environmental 
Engineering and Food Protection of the Public 
Health Service. The primary objectives of the study 

were: (a) to obtain information regarding the chemi­
cal, physical, and bacteriological quality of low tem­
perature vacuum pan evaporator condensates, (b) 
to propose a system for monitoring the quality of the 
condensate and selecting that of the highest quality 
for use, and (c) to determine whether the quality 
of the condensate would have to be improved before 
it would be suitable for use and which b·eabnent 
processes would be suitable for this purpose. 

The condensates worked with during the study, 
were the condensed vapors given off during the con­
densation of skim milk in double effect vacuum pan 
evaporators having a first effect temperature be­
t\;veen 155 and 165 F and a second effect tempera­
ture bet\'Veen 115 and 130 F dming operation. The 
condensate is designated as being first effect or 
second effect depending on the effect at which it 
is driven off; a mixture of condensate from one or 
more effects with condensing water is called tail­
water. The tailwater temperature varies bet\;veen 
100 F and 120 F depending upon the respective 
temperatures and the relative volume of the con­
densate ( s ) and the cooling water usually from a well 
supply. 

PLA T WATER SuPPLY QuALITY REQUmEMENTS 

The Public Health Service Recommended Milk Ordinance 
(1) tmder Section 7, Item 7p, states that: 

" \;vater for milk plant purposes shall be from a supply 

properly protected and operated and shall be easily accessible, 
adequate, and of a safe, sanitary quality." 

Satisfactory compliance with these requirements includes 
approval as safe by the State H ealth Authority, and, in the 

case of individual water systems, complies with at least the 
specifications of Appendi..x D, Standards for \~Tater Sources, 
and Appendix G, Chemical and Bacteriological T ests of the 
Suggested Milk Ordinance. Samples for bacte!iological test­
ing of individual plant water supplies are to be taken upon 
the initial approval of th e physical structure, semi-a1mually 

thereafter, and when any repair or alteration of the water 
supply system has been made. 

For the purpose of this study, the physical, chemical, and 
bacteriological quality of the condensate was compared with 

the requirements of the Public Health Service Drinking Water 

Standards (2) and the suggested standards for industrial 

waters (3) to detem1ine the acceptability of this source of 
water for plant uses. 

In tlus preliminary study, only quality requirements have 

been given consideration and no attempt has been made to 
determine the accessibility of adequate quantities of water of 

suitable quality from th is source for the desired uses. 

< •• I 
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SAMPLING 

Three factors considered in the determination of water 
quality are the bacteriological, the physical, and the ch emi­
cal characteristics of the water. Ideally, a compreh ensive 
testing program which includes the collection of samples from 
a number of evaporating plants over an extended period is 
necessary to accurately estimate variations in the parameters 
of quality and the average values of these parameters for a 
substance with broad variations in quality su ch as vacmun 
pan evaporator condensate. However, for the pmpose of 
stimulating interest in the possibility of utilizing this somce 
of water, the study was limited in its extent and the results 
serve only as a rough estimate of the characteristics of such 
condensates. 

Samples were collected from tlu-ee evaporating and drying 
plants during the course of the study which was July 9-20, 
1963. At two of these plants, samples were collected for 
bacteriological and physical examination only, including samp­
les collected and examined in the plant laboratory by plant 
personnel at one of th e plants. At the third plant, grab 
samples were collected for chemkal analysis and composite 
sampling was conducted to detect the presence of organics 
in the condensate in addition to the samples collected for 
bacteriological examination. 

Quantitative tests to evaluate the physical characteristics 
of evaporator condensate, other than temperature measure­
ments, were not made during the sampling program. The 
determination of taste and odor is difficult to conduct and 
requires carefully controlled conclitions to be meru1i.ngful. 
Tests for turbidity determinations while highly desirable were 
not made because th e necessary equipm ent for this test was 
not readily availabl e. However, qualitative tests were made 
at th e time of sampling to detect the presence of visible 
sedim ent or cloudines in the sample and any objectionable 
odors. 

SAMPLING RESULTS 

All bacteriological samples collected were examined 
using the test for the presence of members of the 
coliform group by the membrane filter teclmique 
(4) and the procedures for total cotmt using the 
membrane filter technique (5) using M-enrichment 
broth except for those samples examined in the plant 
laboratory. These samples were examined for the 
presence of members of the coliform group using the 
multiple fermentation tube teclmique (4) and using 
the standard plate count ( 4) at 35 C. The results 
of the bacteriological sampling are presented in Table 
1. 

These results indica~e that vacuum pan evaporator 
condensates can satisfy the requirements of the Drink­
ing Vlater Standards (2) with a coliform density of 
less than one/100 ml and me bacteriologically pot­
able. The results also indicate that the condensate 
cap be classifed as "passable" (a water having a 
total bacterial count up to 500/ ml) for use as dairy 
plant washing and rinsing purposes. There is the 
possibility, however, that the bacterial content of the 
condensates includes a signifcant density of thermo­
philes and/ or anaerobic organisms as well as other 

TABLE 1. BACTERIOLOGICAL QUALITY OF VACUUM pAN 
EvAPORATOR CoNDENSATES 

Coliforms Plate counts 

~0 . of Average Range Average R ange 
Sou rce samples / 100 / 100 ml / ml / ml 

1st effect 6 < 1 none 100 5 to 

condensate 280 

2nd effect 4 < 1 none to 170 8 to 
condensate 1 320 

Condensing 3 < 1 none to 430 35 to 
water 2 650 

Tail water 15 < 1 none to 68 2 to 
1 62() 

types which were not detected by the plant count 
procedures used. 

The results of observations and measmements 
made of the physical characteristics of evaporator 
condensates are summarized in Table 2. The first 
effect condensates usually contained more visible 
solids and were normally cloudier than second effect 
condensates although both appeared clear at times. 
Quantitative turbidity measurements are required to 
determine the average characteristics of the con­
densates at a given plant and at any given time be­
cause of turbidity variations during operation. The 
cloudiness can be attributed to suspended milk solids 
which are occasionally carried over with the water 
vap or during the evaporation process. 

Table 3 provides an indication of the chemical 
qu ality of low temperature vacuum pan evaporator 
condensates when skim milk is being condensed and 
is based on tests conducted by the Michigan D e­
partment of H ealth Laboratory. As is expected, the 
low total solids in the condensates indicates that 
only a negligible amount of inorganic chemicals are 
present b ecause of the nature of the evaporation 
process. It is desirable that water used for washing 
and rinsing purposes in dairy plants have an organic 
matter content of less than 12 mg/ liter as measmed 
by the COD or permanganate consumed test (3 ). 
These results indicate that the condensates contain 
much higher concentrations of organic matter than 
is desirable for a milk plant water supply. 

The organic content of condensates was anticpated 
and in an attempt to analyze the quantity and char­
acter of this organic material in more detail, a carbon 
filter adsorption test (6) was conducted on the com­
billed fll'st and second effect condensates from a low 
temperahue vacuum pan evaporator. The following 
estimates of concentrations of organic matter capable 
of being absorbed on carbon vvere obtained from this 
test: carbon chloroform extractables, 1412 ppb; car­
bon alcohol extractables, 278 ppb. 
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TABLE 2. PHYSICAL QUALITY OF VACUUM PAN EVAPOHATOR CONDENSATES 

Source 

1st effect 
condensate 

2nd effect 
condensate 

No. of 

samples 

5 

5 

Temperature 

Average Ranre 

140 138 to 
142 

97 76 to 
121 

pH 

Average Ranb'e Turbidity odor 

7.2 6 .9 to Clear to none 
~ 7.3 Cloudy 

7 .3 6.0 to Clear to sweet ~ 

8.1 Cloudy •• 
' 

TABLE 3. CHEMICAL QuALITY OF VACUUM PAN EvAPORATOR CoNDENSATES 

Total solids 
No. of (mg/ 1) 

Source samples Avg Range 

1st effect 28 to 
condensate 4 53 80 

2n d effect 32 to 
condensate 3 57 82 

As a basis of comparison, the recommended limit 
for the chloroform extractables for drinking water is 
200 ppb (2) and the chloroform extractable concen­
h·ation of surface waters is nmmally about 100 ppb 
(3). 

The infra-red spech·opgraph of the carbon chloro­
form exh·act (without solubility separation) indicated 
the presence of a carboxylic acid type compound. 
As the odor of the extract was unmistakably that of 
butyric acid, it is reasonable to assume that the 
extract was predominantly butyric acid or butyrates. 
The chloroform extractables are a measure of those 
organic constituents of a water usually associated 
with tastes and odors and a water with a CCE con­
centration which exceeds 200 ppb is usually of poor 
quality from a taste and odor standpoint. Therefore, 
it is anticipated that taste and odor problems would 
result if vacuur'!l pan evaporator condensates were 
used as a plant water source without proper treat­
ment. 

DISCUSSION 

The evaporator condensates from the low tem­
perature vacuum pan condensation of skim milk con­
tain very little inorganic matter and bacteriologically 
are of potable water quality. However, they may 
contain relatively high concenb·ations of organic 
matter at times and may have some slime-fmming 
organisms and other sin1ilar undesirable organisms. 
The organic matter in the condensates varies from 
relatively simple carboxylic acid type compounds to 
the more complex milk solids. The carboxylic acid 
type compounds are probably derived from fats re-

COD Chlorides Nitrates Nitrites 
(mg / 1) (mg / 1) (mg/ 1) (mg / 1) 

Avg Range Avg Avg Avg 

83 

73 

63 to 
96 0 0.0 0.00 

45 to 
90 0 0.0 0.00 , 

maining in the skim milk some of which are broken 
down and volatilized during the evaporation process . 
There is also the possibility that part of the butyric 
acid identified in the carbon chloroform exh·act may 
be a product of bacteriological action resulting from • 
the seeding of the carbon bed with bacteria and the 
degradation of more complex deposited organic mat-
ter. It is anticpated that the identy of the carboxylic 
acid type compounds will vary considerably with the 
evaporation process and with the characteristics of 
the incoming skim milk. The more complex milk 
solids result from the entraimnent of these solids in 
the water vapor and their carry-over to the con­
densers. The amount of these substances in the 
condensates and the frequency with which their 
carry-over occurs will vary with the evaporation pro-
cess and the consh·uction of the evaporation equip-
ment. 

SUITABILITY OF CoNDENSATES FoR UsE 

It is anticipated that most of the organic com­
pounds in the condensates particularly the entrained 
milk solids are only slightly soluble or insoluble and 
consequently, tl1e condensate witl1 the lowest organic 
matter content will be tl1e clearest. This is import­
ant because the suitability of the condensates or 
tailwater for use in tl1e plant will depend on the 
selection by some monitoring procedure of the water 
with the lowest organic content. The suitability of 
tailwater will also depend on the original quality 
of the condensing water. 

Properly monitored tailwater will probably be ac­
ceptable without additional treatment for use as a 

... 
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single use heat transfer medium without being detri­
mental to the heat exchange system or the product 
being preheated. However, a number of operational 
problems may develop from the organic matter re­
maining in the monitored water and undesirable non­
coliform organisms when present if tailwater or con­
densates are used in a recycled cooling system, as 
boiler feed make-up water, as plant clean-up water, 
or for similar purposes without additional treahnent. 
The organic matter in the condensates could create 
corrosion problems in cooling systems and boilers, 
deteriorate timber ( delignification ) in cooling towers , 
leave harmful or taste causing residues on plant 
equipment when the water is used for rinsing and 
cleaning, or develop undesirable tastes and odors 
in the plant. The presence of certain organisms in 
the condensates could lead to the development of 
slin1es, algae, aquatic plants and other growths with 
accompanying tastes and odors as a result of their 
use without prior treatment. 

ro/lONITORING A 1 D TREATMENT 

Because of the organic matter content of condens­
ate is quite variable and can change rapidly dming 
the evaporation process, some method of continuous 
monitoring in the condensate or tailwater line will 
be the most practical way to minimize the organic 
content in these waters. The method used should 
measure a readily detectable parameter such as 
turbidity or conductivity which has previously been 
correlated with the COD or organic matter content 
of the water . Condensate or tailwater of acceptable 
quality could be retained in the piping system for 
use or treahnent and unsatisfactory vvater could be 
diverted to waste automatically by flow diversion 
valve coupled with the monitoring device. It is 
recommended that condensate or tailwater having a 
standard hu·bidity greater than five units b e dis­
charged to waste b ecause of the anticipated corre­
lation between insoluble milk solids and turbidity. 

Monitoring methods suitable for screening con­
densates or tailwater include the direct measurement 
of turbidity based on optical transmittance using a 
photoelectric cell and the measurement of conducti­
vity using a conductivity bridge. vVhichever method 
is used, the diversion setting will have to be corre­
lated with the standard turbidty and the COD or 
organic matter content, and checked periodically to 
insure that all condensate or tailwater of unsuitable 
quality is diverted. 

, The use of tailwater with a tmbidity of less than 
five standard tmits in a plate heat exchanger on a 
single pass basis should not result in a solids build­
up in the system or product contamination. Because 
of variations in the ratio of condensate volume to 

condensing water volume, the conductivty of tail­
water is highly variable and an optical method of 
turbidity measmement would seem to b e more suit­
able for monitoring tailwater . 

Condensates and tailwater should be aerated fol­
lowing the monitoring step to remove as many of 
the volatile organics as possible. This can be ac­
complished effectively tlu·ough the use of a con­
ventional cooling tower or aerator. It may also be 
necessary to add a corrosion-suppressing compow1d 
or in the case of some tailwaters a compotmd to pre­
vent scale formation. Because of the nature of the 
organic matter in the condensates and the possible 
presence of undesirable organisms, it may b e neces­
sary to add a chemical such as chlorine with a suit­
able detention period to suppress the development 
of growths and prevent the development of tastes 
and odors. ·whatever b·eatment is given to the water, 
it must not add substances that will prove deleterious 
to its use or contribute to product contamination. 
If the condensates or tailwater is to be used for plant 
clean-up water or similar pmposes, it is suggested 
that adequate storage b e provided to meet the water 
requirements for at least one day's operation. This 
would allow for diversion of water which does not 
meet the suggested quality requirements. 

It is advisable that preliminary tests be conducted 
on the condensates or tailwater before it is decided 
to utilize this source of water in the plant. Such a 
testing program should be designed to: (a) estimate 
the quality of the available condensates or tailwater , 
(b) estimate the volumes of water available from these 
sources of suitable quality for use, and (c) determine 
whether treatment is required for the intended uses 
and if so what type of b·eahnent would be necessary. 
Suggested tests to determine condensate quality in­
clude standard tmbidity, COD, pH, and total solids. 
Additional hardness and mineral analyses would also 
be desirable when tail water is being_ analyzed. Samp­
les should b e collected homly dming evaporator 
operation and composited into a single sample. The 
examination of the daily composite san1ple each day 
over a two week operation period should be adequate 
to obtain the desired information. In additon, hom­
ly hu-bidity determinations should provide valuable 
information regarding the frequency of carry-over 
and the average turbidity of the condensates or tail­
water. When chlorination is b eing considered as a 
possible method of treatment, an estimate of the 
chlorine demand of the daily composite would also 
b e helpful. 

The conduct of additonal bacteriological studies 
is also recommended. It is suggested that samples 
be examined daily for a two week period for evidence 
or coliform contamination and total plate count and 
weekly thereafter. It may also b e desirable to con-
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duct examinations to detect the presence of thermo­
philic and anaerobic bacteria in the condensates. 
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AMENDMENT TO 3-A SANITARY STANDARDS FOR PUMPS FOR 
MILK AND MILK PRODUCTS, REVISED 

Serial #0204 

Formulated by 

International Association of Milk, Food and Environme·ntal Sanitarians 

United State Public Health Service 

The Da·iry Industry Committee 

The "3-A Sanitary Standards for Pumps for Milk and Milk Products, H.evised, Serial #0203" are hereby 
amended by adding the following paragraphs : 

A. ( 5) Pump impellers or rotors , and cases or 
stators, which operate in conjunction with a metallic 
counterpart, may be made of or covered with plastic 
materials . Plastic materials used for pump impellers 
or rotors, and cases or stators, shall be of such com­
position as to retain their surface and conformation 
characteristics under conditions encountered in nor­
mal use and cleaning operations. 

A. ( 6 ) Plastic materials, when used for specified 
applications shall meet the applicable provisions of 
the "3-A Sanitary Standards for Multiple-Use Plastic 
Materials Used as Product Contact Surfaces for Dairy 
Equipment, Serial #2000". 

B. 10) The surface of plastic pump impellers or 
rotors, and cases or stators, shall comply with the 
applicable provisions of the "3-A Sanitary Standards 
for Multiple-Use Plastic Materials Used as Product 

Contact Surfaces for Dairy Equipment, Serial #2000". 
B. ( 11 ) The plastic coating of pump impellers or 

rotors and cases or stators (if covered) shall be bond­
ed in such a manner that the bond is continuous and 
mechanically sound so that in normal service the 
plastic material does not separate from the base 
metaL The final bond shall conform in all respects 
to the criteria established in paragraph A. ( 6) . 

B. ( 12 ) The finish of the product contact surface 
at the interface juncture of the plastic and metal 
shall conform with the requirements of paragraphs 
A. ( 1 ) a. and B. (10) . 

This amendment shall become effective May 24, 
1966. 
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THE AMERICAN INTERSOCIETY ACADEMY 
FOR THE CERTIFICATION OF SANITARIANS, INC.1 

H. s. ADAMS 

Indiana UniversU y School of Medicine 
Indianapol·is, Indiana 

In discussing the newly formed American Inter­
society Academy for the Certification of Sanitarians, 

Incorporated, it is relevant to review briefly some of . 
the background of events that have led to its creation. 

During the past twenty years, in this counb:y, 
there has been a rather steady and increasingly ef­
fective effort directed toward improving the edu­
cational, performance, and professional standards of 
public health sanitarians. These efforts have taken 
direction in several ways. State and local associ­
ations have established voluntary certification plans. 
Twenty-eight states now have acts for legal regis­
tration with the California Act of 1945 leading the 

way. The sanitarian's place as a member of the 

public health team was more firmly recognized by 
the American Public Health Association when in 1956 

a report was published and given wide distribution 
entitled, "Educational and Other Qualifications of 
Public Health Sanitarians (3 )." About 1960, within 

the personnel structure of the U. S. Public Health 
Service, the Sanitarian category was re-evaluated 

and resb·icted to those persons recognized as pro­
fessional sanitarians. Such action improved the stat­
us of the Sanitarian in the Public Health Service and 

nationally. 
In the area of graduate education, many sanitarians 

qualified at the baccalaureate level, have taken ad­

vantage of the scholarship and stipend plan offered 
through the facilities of Title I of the Health Ad-

- mendments Act of 1956 (5) and have earned a mas­
ter's or higher degree in one of the several public 
health specialities, and particularly in environmental 
health. 

Brief as this summary has been, it should serve to 

make the point that tl1e past 1:\venty years have wit­
nessed noteworthy progress toward the enhancement 
of the sanitarian as a professional worker in tl1e 
health sciences field. 

CREATION OF INTERSOCIETY AcADEMY 

The American Intersociety Academy for the Certifi­
cation of Sanitarians was formally created on October 

9, 1964 and here again there is some additional back­
ground and detail that is pertinent to its origin. 
Basically, the Academy stems from tl1e out-growth of 

'Presented at 52nd A.Imual Meeting of l NTEHNATJONAL Asso­
CIATION OF MILK, FooD AND ENVIRONMENTAL SANITARIANS, 

INC. at Hartford, Conn., September 13-16, 1965. 

1:\;vo proposals. The first of these dates to October, 
1956, at which time a voluntary group was formed 

to become known as the Sanitarian's Joint Council. 
This Council as organized consists of appointed rep­
resentatives from three associations: tl1e Amelican 

Public H ealth Association tlnough its Engineering 
and Sanitation Section; the International Association 
of Milk, Food and Environmental Sanitarians, Inc.; 

and the National Association of S;mitarians, Inc. 

The objectives and purposes of the Council, 
agreed upon at tl1e time of tl1e formation were, and 
continue to be, as follows: "To consider ways and 
means of solving important problems of mutual 
interest to sanitarians' organizations which need uni­

fied action and which may be brought to the Coun­
cil by any of its members" ( 4). From this general 
statement of objectives and purposes other more 
specific ones were set forth. However, for purposes 

of tl1is paper, tl1e one objective that is directly per­
tinent is one which called upon the Cmmcil "to de­
velop a Sanitarians' Specialty Board". In essence, 

tl1e present Intersociety Academy is an outgrowth and 
a culmination of this stated objective since the 

present Academy and the Specialty Board are one 
and the same. 

The second proposal leading to its creation had 
its origin, to a considerable degree at least, within the 

Executive Board of this International Association, 
dating back to tl1e period 1959-1960. Members of 
the Executive Board at tl1at time were entirely in 

accord with the speciality board concept and wanted 
to launch tl1e plan as expeditiously as possible. In 
1959-1960 there was no positive assurance that such 

an organization would be created and the Executive 
Board was so sb·ongly favorable to it that, should 
it be found to fail in otl1er quarters, tl1is Association 
would have been willing to underwrite its initial 
cost and assume administrative responsibility. It is. 
therefore entirely fair to state that the early endorse­
ment of this concept by IAMFES served to move 

the Council to prompt action and hasten agreement 
on the part of tl1e otl1er two sponsoring associations. 

Tl1is backgrow1d material and ·a review of the 
evolutionary steps leading to tl1e creation of the 
Intersociety Academy should serve to illustrate the 
point that the proposal and the plan have been under 
consideration for a period of about five years with 
an ample amount of exploration, preparation and . 
thought given to its implementation. This is one of 
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several concrete accomplislunents of the Sanitarian's 
Joint Council each of which has enhanced the sani­
tarian's professional stah1s and image. 

ORGANIZATION PURPosE A:t\'D FuNCTION 

oF TI-IE AcADEMY 

In view of the fact that the Academy is the creation 
of the Sanitarian's Joint Council and that each Coun­
cil member has played an important role in getting 
it launched , the Board of Directors at this point in 
its organization consists of the same persons who 
were Council members on October 9, 1964, plus tlu·ee 
at-large members. Thus the Board of Directors con­
sists of a total of twelve p ersons. A Constitution 
and Bylaws have been drawn and the Academy will 
be incorporated as a non-profit corporation in the 
State of Indiana. 

We come next then to the pmposes of tl1e Academy. 
There seems no better way to delineate them than 
to qt~ote directly from the Constitution (2) . The 
nature of the business of the Corporation and the 
objectives, purposes and the functions to be promoted 
and carried on by it are as follows: 

1. To improve the practice, elevate tl1e standards, 
and advance the professional functions and ethical 
standards of practice of the sanitarian in the various 
fields of environmental health. 

2. To grant and issue to qualified sanitarians cer­
tificates indicating special knowledge, competence 
and proficiency in various fields of environmental 
health. The fields in vvhich certificates as a Diplo­
mate of the American Intersociety Academy for the 
Certification of Sanitarians may be granted are En­
vironmental Sanitation (general ), l'viilk and Food 
Sanitation, Vector and Solid ·waste Control, Radio­
logical H ealtl1, Air Pollution Control, Indush·ial Hy­
giene, Institutional Sanitation, '"' ater Supply and 
' "'aste Disposal, Housing Hygiene and Environ­
mental Health Adminish·ation and such other defined 
comprehensive fields as may be determined by two­
thirds vote of the . .Board. 

3. To receive and act upon applications for such 
certificates of special knowledge in environmental 
healtl1 for sanitarians; to establish, maintain and from 
time to time, alter and amend st<mdards and qualifi­
cations for the granting or issuance of, and the re­
tention of such certificates; to determine by exam­
ination, inves tigation or otherwise, tl1e fitness of ap­
plicants for , and tl1e holders of, such certificates; to 
develop application forms and diplomas of certifica­
tion; to prepare, provide and conduct examinations, 
or to conh·act for the same, for the purpose of, or 
in connection with , a determination of fitness and 
to determine the results of any such examinations; 
to arrange for and conduct investigations as may be 
deemed necessary or desirable for, or in connection 

with, carrying out any of the above acts; and to col­
lect and receive from each such applicant or ex­
aminee, such fees for application, examination, in­
vestigation and determination of fitness as may, from 
time to time, be prescribed by the Board of Di:tect­
ors or the Bylaws of the Corporation. 

4. To purchase, rent, hire or otherwise acquire and 
to provide, erect, make, maintain, establish and 
operate offices and other facilities, and all necessary 
or convenient equipment for. and accessories to any 
or all thereof; to engage and employ such assistance 
as may be deemed necessary or desirable in con­
nection with any of such purposes or objects, and to 
pay reasonable compensation for services rendered 
to. the Corporation. 

5. To keep and maintain a register of holders of 
certificates granted by the Corporation, such to be 
h1own as the Roster of the American Intersociety 
Academy for the Certification of Sanitarians, Inc. 

6. To furnish to tl1e public or to interested or­
ganizations lists of sanitarians having special know!- ' 
edge in environmental health, as evidenced by cer­
tificates granted by the Corporation. 

Now to recapitulate what has b een quoted directly 
from the Constitution, let it be said tl1at any sanitarian 
achieving the distinction of being elected a diplomate 
will be a p erson of outstanding professional qualifi­
cations and whose proficiency and competency in 
the field of environmental health has been amply 
and ably demonstrated. W'hile registration within 
tl1e framework of the regish·ation laws of the several 
states is in itself a noteworthy accomplishment, cer­
tification by tl1e Board exceeds that of registration 
and will establish a cadre of p ersons who have been 
tested and examined by their peers and found quali­
fied as distinquished and outstanding practioners . 

Q uALIFICATIONS FOR DIPL01viATE A\'<D MEMBERSHIP 

IN THE I NTERSOCIETY 

' "'hat then are tl1e qualifications for a sanitarian 
to b ecome a Diplomate in the American Intersociety 
Academy for the Certification of Sanitarians. Here 
reference must be made to the Bylaws of the Board 
(1) where these stipulations are set forth under Gen­
eral Requirements : 

1. The applicant shall be of good moral character 
and of high ethical and professional standing. 

2. The applicant must b e a graduate with a bac­
calaureate degree from an accredited college or uni­
versity witl1 not less tl1m1 30 semester credit hours 
in the physical and biological sciences. In addition, 
the applicant must possess a master's or higher de­
gree in public health, sm1itary science, environmental 
health, or scientific specialization bearing upon the 
sub-speciality of a sm1itarian for which certification 
is authorized by the Board. 
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3. The applicant by his declaration in performance 
must . accept this concept of the sanitalian: He is a 
guardian of the sanitary and hygienic quality of our 
food, our water, our air, our shelter, the environs of 
our neighborhood, and our workplaces. His resom ces 
are knowledge of the biological and physical sciences 
and their manifestations in the environment. By his 
observations and tests of these phenomena, he initi­
ates action to protect the community from disabilities 
and promotes its vvell being. His skill is observation 
and judgment. Through interpretation of his an­
alysis he mobilizes his professional colleagues and 
fellow citizens, to correct and to create a physical 
environment which gives life a better and more 
healthful quality. 

4. The applicant must be a legally registered sani­
tarian if residing in a state having a registration law 
for professional sanitarians . If registered in such 
state but subsequently residing where there is no 
registration law, the Board shall consider the appli­
cant to be legally registered as a sanitarian. If the 
applicant is not legally registered because there is 
no registration law in his state of residence, he must 
meet, to the satisfaction of the Board, the criteria 
specified in the "Model Act for Regisb·ation of Sani­
tarians", as adopted by the Sanitarian's Joint Council, 
June, 1960. 

~· 5. Special Requirements. The applicant must have 
had at least nine ( 9) years of acceptable experience 
in one or more of the various fields of environmental 
health following completion of all requirements for 
the undergraduate degree. Acceptable experience 
shall include at least seven ( 7) years of responsible 
charge of work. Responsible charge of work is de­
fined as responsibility for administration, manage-

' ·' ~ 

; ment, supervision, research or teaching in one or 
more environmental health fields. Time spent in ac­
quiring undergraduate and graduate degrees is not 
creditable as acceptable experience. 

In addition to these general qualifications, there 
are other specifications for those persons who would 
be known as Founders . For certification as a Diplo­
mate and as a Founder, the following conditions must 
be met: 

Professional sanitarians who have at least twelve 
( 12) years of professional experience, five ( 5) of 
which have b een in res'ponsible charge of work, who 
meet all other eligibility requirements for examination 
and who have achieved a high standing in the field 
of environmental health, may be excused from one 
or )11ore of the examinations, provided application for 
certification with examination is made to the Board 
on the prescribed form on or before - (Date not yet 
es tablished). Such applicant shall, to the satisfaction 
of the Board provide proper documented evidence 
of his professional achievement and recognition. The 

Board may also waive for such applicants who apply 
as Founders, the requirement for the graduate de­
gree, provided that the applicant has at least · 40 
semester or equivalent homs in the physical and 
biological sciences and has a minimum of three ( 3) 
additional years of experience in responsible charge 
of work. Fees for candidates for examination and 
for Founders with or without examination shall be 
the same. A fee of $25.00 must b e paid to the Board 
within 30 days from the elate of notification of ac­
ceptan ce by the Board of the applicant for certifi­
cation as a Founder. All sanitarians achieving cer­
tification as a Fotmder shall be so identified in the 
Roster. 

MEMBERSHIP PoTENTIAL . 

Having explained the requirements for election to 
the Academy as a Diplomate, a question which logi­
cally follows is that of potential membership. Here, 
of course, one moves into a somewh at nebulous area. 
About all that can b e done, with any certainty, is 
to draw upon available sanitarian man power data 
and make some empirical predictions. 

Many of you will recall that the Office of Resource 
D evelopment, Division of Public Health Med1ocls 
of the U. S. Public H ealth Service issued a "Health 
Man Power Source Book", Section 16, on Sanitarians 
in 1963 (6). This represented the first national com­
prehensive manpower survey for this category ever 
completed . This publication is quite replete wid1 
interesting statistics on the sanitarian, his b·aining 
and his functions. However, only salient featmes 
need b e mentioned now as they relate to potential 
membership. 

The manpower study in question revealed d1at 
d1ere were 7,263 persons listing themselves as sani­
tariar.ts . Of this number, 4,583 or approximately 63% 
held a college degree. So it can b e said there is a 
raw p otential of 4,583 persons who might b e eligible. 
But of course, d1e use of this raw figure is not too 
realistic since many limitations and other unknovm 
circumstances may preclude certification. On the 
other hand, from d1e raw potential of 4,583, some 
780 or about 17% hold a master's or higher degree. 
It is from these ranks that d1e Board v.rill undoubtedly 
derive a large proportion of its diplomates. Time, 
of course, will tell how many will b ecome diplomates 
in one, two or five years, but it is estimated that with 
the rather steady upswing in graduate education and 
better professional preparation, a satisfactmy level 
of membership can be realized and maintained: 

THE vALUE OF TI-IE ACADEMY 

As has already b een pointed out, d1e Academy will 
serve to recognize capable, outstanding and well 
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qualified sanitarians. The Academy envisions a place 
of distinction for those who earn and merit this honor. 
This in itself is a highly desirable goal for many 
whose professional record is distinguished in the 
promotion of the public health and in the specialized 
area of environmental health. 

The attainment of the diplomate status should also 
prove of good purpose when new positions open, 
when promotions are made and when employers seek 
to fill vacancies with men of proven capacity and 
ability. 

In addition, Diplomates in the Intersociety should 
be and unquestionably will be competent to make 
conb·ibutions toward sound adminisb·ative decisions, 
more effective academic and training programs and 
form an authoritative voice among law and policy 
makers when modem concepts of public health and 
environmental health require analysis, promotion and 
support. These, perhaps, are things for the future 
but it would be quite futile to build a roster of sani­
tarian diplomates who would feel no further obli­
gation to their profession or to society than the eam­
ing of the distinction of diplomate solely as an end 
in itself. The present Board of Directors know 
that there are constant challenges which must be 
faced and that the Academy through its members 
should be a strong force in meeting these challenges. 

OPERATIONS CALENDAR 

In conclusion, something should be said about an 
operations calendar. Aheady a considerable amount 
of the preliminary preparation has been completed. 
Papers of incorporation will be filed within the next 
thirty days. A sub-committee is already developing 
an appropriate application form. Preliminary ar­
rangements are now under discussion for the prepar-

ation and holding of certification examinations. Fi­
nancial backing through loans totaling $3000 from 
the three sponsors has been satisfactorily arranged. 
Publicity and news releases will be forthcomVtg 
shortly. A reasonable amount of direct mail pro­
motion will be done to more fully explain the pro­
gram. As can be readily seen, the launching of 
this organization as a going concem has required 
time but things are moving. . And it is the eamest 
hope of the Board of Directors that every professional 
sanitarian will strive for the honor of being a diplo­
mate; and further, that the members of this Asso­
ciation will give wholehearted support to it and be 
well represented at all tin1es on the roster of the 
American Intersociety Academy for the Certification 
of Sanitarians, Incorporated. 
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FDA DEDICATES HEADQUARTERS BUILDING 

The Food and Drug Administration marked a milestone in 
its history when its new \i\Tashington, D. C. headquarters 
building was officially dedicated on Tuesday, November 23, 
1965. The building constitutes an initial effort to bring 
together in one central location F DA's scattered vVashington 
offices. 

Originally a small bmeau of the Deparbnent of Agricul­
ture the agency has grown steadily over the span of half a 
centmy to become an important and distinct consumer pro­
tection arm of the U. S. D epartm ent of H ealth, Education, 
and W elfare. FDA has district headquarters in eighteen 
major cities across the country. , 

The total cost of the new building is $13 million and ap-

proxin1ately two-thirds will be occupied by scientific activi­
ties and one-third by administrative offices. Predominately 
devoted to scientific research on methods and techniques for 
inspecting, testing and evaluating the production and con­
sumer use of foods, drugs, cosmetics and theraputic devices, 
the new building houses $6.5 million in scientific equipment 
and furnishings. 

The dedication followed a one-day symposiun1 on Novem­
ber 22 on the Safety of Food and Drugs attended by mem­

bers of various national technical and professional organiza­

tions. President Fred E . Uetz was the IAMFES representa­
tive at the symposium and dedication. 
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THE INFLUENCE OF THE WORKING FACTORANDCELLCONTENTON 
THE PRECISION OF MICROSCOPIC COUNTS OF MILK SOMATIC CELLS! 

R. SCHNEIDER AND D. E. JASPER 

Depart·ment of CUn:ical Pathology, School of Veterinary Medicine 
Uni.versity of California, Davis, CaUfomia 

( Received for publication April 9, 1965) 

SuMMARY 

Variations in precision of the Breed method for cell counts 
in milk were investiga ted by utilizing different working fact­
ors ( vVF) for the same smear and b y using the same WF 
over a major portion of the probable cell count range. A 
significant inverse relationship was found between precision 
and the WF. With a constant WF on the other hand, the 
precision of the count increased very significantly as the 
actual cell count increased . Formulas showing the relation­
ship between the expected high and low for any given cell 
count were computed via the least squares method for a 
\VF of 20,000. E vidence was presented that a vVF of 5,000 
or below would be necessary when a good estim ate of cell 
content is important. 

The precision of the Prescott-Breed or direct micro­
scopic cell count of milk (5) is dependent upon the 
working factor ( WF). The WF is the product of 
a formula which utilizes the size of the sample, the 
smear size, the microscope field diameter and the 
number of fields counted (1). 

Prescott and Breed (5), using a WF of 5,000 
found that duplicate somatic cell counts agreed with­
in 15%. Others (9) have reported that a ± 50% vari­
ation from the mean could be expected while using 
a WF of 10,000. Recent reports (3, 4) have indicated 
within sample coefficients of variation of 36% and 
19%, respectively, when WF's of 15,000 and 7,500 
were used. A review of the literatme (6) disclosed 
that the \ iVF used by 16 groups of investigators 
counting somatic cells varied within the range of 
10,000 to 50,000. 

Since the microscopic cell count is based on prob­
ability sampling laws, the \iVF selected would have a 
marked effect on the precision of the method. This 
principle is inherent in the graphic method recently 
published (2) for estimating the precision of all types 
of direct microscopic counting data based on the 
Poisson distribution. The precision of the direct 
microscopic method is also influenced by the num­
ber of cells in a sample (2). Within the limits of 
good counting efficiency, higher cell counts would 
presumably be less affected by occasional fields 
,.~hich were greatly different from the mean field 
count. 

'This work was part of a thesis submitted by R. Sclmeider 
to the Graduate Division, University of California, in partial 
fulfillment of the requirements for the M.S. degree. 

The vru·iations in precision when different working 
factors ru·e used and the vru·iations in precision over 
a major portion of the somatic cell count rru1ge using 
the same working factor, were the subject of this 
investigation. 

MATEHLALS AND METHODS 

The procedm e as outlined in Standard Methods for the 
Examination of D airy Products (1) for the direct microscopic 
method was essentiall y followed with some modifications (7). 
Only round smears 1 cm 2 in area made with a 0.01-ml syringe• 
were utilized in these trials. 

The effect of different working factors was studied by 
means of a series of 32 counts made on one smear from a 
milk sample estimated to contain 8,300,000 cells per ml. A 
high cell cotmt sample was chosen to minin1ize the effect 
of abnormally high or low individual field counts. For 
each count, 24 fields ( WF 20,000 ) representing a horizontal 
cross section through the middle of the smear were viewed, 
and the cells per field recorded in sequence. 

Since a cotmt of 6 fields would be required if a WF of 
80,000 were used, such counts were attained by utilizing 
every fomth field from each 24 field count. This provided a 
total of 128 es timates ( 24 ...;- 6 x 32) for the WF of 80,000. 
By adding togeth er every other 80,000 \ VF estimate, a series 
of 64 estimates with a 40,000 WF resulted. Since each 
original count constituted a ' iVF of 20,000, there were 32 
such es tim ates. Adding two 20,000 estimates in sequence 
produced 16 estin1ates with a 10,000 WF. The 10,000 WF 
estimates gave rise to eight 5,000 ' iVF estimates which in 
tmn produced fom 2,500 estimates. There were 2 estimates 
with a ' iVF of 1,250 and one estimate or the group mean 
based on a ';\,IF of 625. 

The effect of using th e sam e WF ( 20,000 ) over a large 
portion of the cell cotmt range was also tested. Fifty-six 
samples of milk were counted. Cell counts ran ged from 
18,000 to 14,000,000 cells per ml in these samples . On each 
sample, 8 cotmts ( vVF 20,000 each) were made, 2 on each 

of 4 duplicate smears . The mean (X), standard deviation( s) 
and the coefficient of variation ( C = siX) were computed 
for each of the 56 samples. 

It was fotmd that for a ' iVF of 20,000, 8 separate counts 
gave a good estimate of the exp ected extremes of individual 
counts for any given mean cell cmmt. Hence, using the 
method of least squares, formulas were computed for the 
line of "best linear fit," relating the mean to the high , the 
low and the range of cell cotmt that could be expected for 
cotmts when that 'iVF was used . The equation for the line 
of "best linear fit" as reported h ere has the fonnula Y = 
bX ±a. 

2Available from Applied Research Institute, 2 East 23rd Sb·eet, 

New York 10. N .Y. 



50 Ir FLUENCE OF VVORKING FACTOR 

TABLE 1. TI-lE RELATIONSHIP BETWEEN THE VVORKING FACTOR 

AND THE PROPORTION OF THE SMEAR EXAJ\1JNED 

'Vorldng factor Per cent of smear exam ined 

1,000 
2,000 
5,000 

10,000 
20,000 
50,000 

100,000 
500,000 

REsULTS 

10.00 
5.00 
2.00 
1.00 

.50 

.20 

.10 

.02 

The relationship between the vVF and the pro­
portion of the smear examined was calculated and is 
presented in Table l. 

The variation in the range of individual cell counts 
for different working factors is shown in Table 2. 
The range of individual counts decreased signifi­
cantly as the \ iVF grew smaller. 

The relationship of cell count, standard deviation 
and coefficient of variation for a constant working 
factor of 20,000 is shown over the major part of the 
cell range in Table 3. It is seen that tl1e amount 
of variation increases as the cell count decreases. A 
moderate increase in variability occurred in counts 
below 1,500,000 cells per ml and a marked increase 
occurred in counts below 500,000. 

For a WF of 20,000, the formulas computed via 
the least squares method for the "best fit" relating 
the highes t, lowest and range of cell cotmt to the 
mean were as follows: 

l. In terms of actual cells counted before con-
ve?·sion to cell count: 

High 1.103 X + 5.60 
Low .902 X - 5.07 
Range .201 X + 10.67 - .9k (5.63 -X) 
where k 0 if X is over 5.63 

k 1 if X is under 5.63 

2. In terms of total cell count (cells x WF): 
High 
Low 
Range 
where k 

k 

1.103 X + 112,000 
.902 x - 101,ooo 
.201 x + 213,000-.9k ( 113,000 - t.X) 

0 if X is over 113,000 
1 if X is under 113,000 

The formulas for the high and low were sym­
metrical on either side of the mean. In a random 
distribution it would be expected that the high and 
low would be equally distant from the mean. It is 
noticed that the high was slightly farther away from 
the mean than the low. However, this variation was 
not significant since it is an error of only 1 to 2% of 
the mean. 

Tables 4 and 5 indicate the accuracy of the high 
and low formulas in predicting the expected high 
and low cell counts for any mean. In table 4, multi­
counts were made horizontally tlu·ough the cenh·al 
area of one low cell count smear and one high cell , 
count smear. The cell cotmts were 440,000 and 
8,300,000 cells per ml, respectively. It is seen with 
both that agreement was close. 

In Tabl.e 5, a further example of the accuracy of 
these formulas is shown by a comparison of counts 
by 4 different cotmters on smears made by 5 dif­
ferent smear makers of 3 different milk samples. 
The cell counts of the samples were 130,000, 560,000 
and 1,030,000, respectively. Although an additional 
variable was inh·oduced by using smears by dif­
ferent smear makers, it is seen again that agree­
ment is close. 

The formulas for the range were computed from 
the high and low formulas . The factors .9k ( 5.63 -
X) and .9k ( 113,000 - X) are needed to adjust the 
cell range because by the low formula, cotmts be-
low 5.63 and 113,000, respectively, would give nega­
tive lows, and this is not possible. All negative lows 
were considered zero. 

The relationship of the vVF and cell count to the 
expected % of error can be shown graphically. Figure 

TABLE 2. VARIATION IN RANGE OF CELL CouNTS OBTAINED WITH D1FFEHENT \ VonKrNc FAcTons ON THE SAME SAMPLE 

Coefficient 
"

1orking K o. of of 
factor counts variation a Rang-e of cell counts 

625 1 8,300,000b 
1,250 2 .0028 8,280,000 - 8,320,000 
2,500 4 .0141 8,150,000 - 8,420,000 
5,000 8 .0210 8,100,000 - 8,580,000 

10,000 16 .0377 7,640,000 - 8,740,000 
20,000 32 .0606 7,380,000 - 9,480,000 
40,000 64 .0939 6,840,000 - 10,160,000 
80,000 128 .1340 5,280,000 - 11,200,000 

"multiply by 100 for stf\Ildard deviation as a % of the mean. 
"group mean, 

J..~ ength 
of 

range 

40,000 
270,000 
480,000 

1,100,000 
2,100,000 
3,320,000 
5,920,000 

J~engU1 of range 
as % of group 

mea n 

.5 
3.3 
5.8 

13.3 
25.3 
40.0 
71.3 
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TABLE 3. THE RELATIONSHIP OF CELL COUNT TO THE 

STANDARD DEVIATION AND CoEFFICIENT oF VARIATION 

FOR A WORKING FACTOR OF 20,000 

Cell count (X)• 

250 - 700 
75 - 250 
25- 75 

Under 25 

Standard deviation(s)• 

25 - 36 
13 - 25 
6 - 16 

Under 6 

Coeffic ient of 
mriation (C = s / X) 

. 10 - .05 

.16 - .10 

.23 - .12 
.SO"- .23 

"In cells, multiply by 20,000 for the equivalent in cells per 

ml of milk. 
"May be exceeded at very low cell counts. 

TABLE 4. AGREEMENT OF ACTUAL AND EXPECTED" HIGH AND 

Low CouNTS ( WF 20,000) \ iVHEHE MuLTIPLE CoUNTS 

WERE MADE 

Number of Mean Low in cells : High in cell s : 

counts in cells Actual Expected• Actua l EX JJected" 

22 
32 

22.2 
415.1 

13 
369 

15 
369 

"Expected : Low = .902 X - 5.07; High 

32 
474 

30 
463 

1.103 X + 5.60. 

TABLE 5. AGHEEMENT OF AcTUAL AND ExPECTED" HIGH A ' D 

L ow CouNTS ( \ .YF 20,000) 1~oR 4 CouNTERS 0 1 3 MILK 

SAlviPLES, UriLIZING CouNTS ON SMEARS OF 5 

DIFFERENT SMEAR MAKERS 

No. of 1\Iean in Low in cells High in cell s 

Coun ter counts cells Actual Expected a Actua l ExpectccJ:t 

2 20 6.45 3 1 11 13 

3 20 6.50 2 1 14 13 

4 20 7.35 1 1.5 14 14 

6 20 5.35 2 0 9 12 

2 40 27.8 18 20 42 36 

3 40 27.3 15 19 35 36 

4 40 30.6 19 22 44 39 

6 40 26.2 15 18 35 34 

2 20 50.5 34 40 68 61 

3 20 53.8 42 43 73 65 

4 20 54.5 36 44 71 66 

6 20 47.4 37 38 67 58 

"Expected: Low .902 X - 5.07; High 1.103 X + 5.60. 

1 denotes the % of errors for computing 95% con­

fidence limits and Figure 2 the % of errors for com­

puting 50% confidence limits (probable error ) of 4 

selected cell catmt levels for various working factors. 

DISCUSSION 

The precision of any Breed cell count on properly 

prepared smears seems to be the function of 2 fact­

ors: (a.) the number of field counted ( WF) , and 

(b) the number of cells in a sample ( the cell count). 

This function is in accordance with Poisson distri-

bution principles (2). 
The effect of the WF is illush·ated in Table 2. 

The smaller the WF, the better will be the precision. 

More fields are counted with a smaller WF, hence 

there is less influence from any individual fields 

having abnormally high or low counts . 

The second factor that affects the precision of the 

cell count is the number of cells present. The higher 

the cell count, the more accurate will be the estimate 

when using a constant WF. This relationship is 

shown in Table 3. As the count decreases, there 

is an increase in the variability of individual cell 

counts as a function of the mean. Thus, the co­

efficient of variation increases. For the precision 

to have been the same over the entire cell range, 

the coefficient of variation would have had to be 

relatively constant at all levels of cell count. 

The actu al choice of a WF should be determined 

by the approximate number of cells in the samples 

and the reliability required ( Figme 1 or Figme 2). 

A ' iVF within the range of 2,000 to 5,000 appeared 
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to give sufficient preclSlon for most pmposes, but 
use of either a higher or a lower WF may be in­
dicated under some circumstances. A method util­
izing a WF of 20,000 has been devised (8) for appli­
cation where interest is limited to determining only 
whether the cell content of a given sample is above 
or below a certain level. 

TABLE 6. THE EFFECT OF THE CONSTANT · SECOND FACTOR OF 
THE RANGE FoRl\<lULA a ON DIFFERENT LEVELS OF 

CELL COUNTS ( WF 20,000) 

Second facto r Total range 
Second Total adjusted as % expected as % 

Mean cell factor l'angc of mean of mean 
count adjusted expected cell count cell count 

10,000,000 213,000 2,223,000 2.1 22.2 
1,000,000 213,000 414,000 21.3 41.4 

100,000 201,000 221,000 201.0 221.0 

"Hange = .201 X + 213,000 - .9k ( 113,000 -X) 

From the high and low "best fit" formulas, the 
derived relationship of the range of cell count to 
the mean illustrates why the Prescott-Breed method 
does not have the same precision over a large portion 
of the cell count range (Table 6 ). Since at all levels 
the expected cell range is .201 or 20.1% of the mean, 
the main effect on the range, hence, on the precision 
of the method at different cell count levels , is caused 
by the second factor of the formula. For all cell 
counts, the second factor has the same constant 
value of 10.67 cells or, when converted, 213,000 cells 
per ml. The third factor of the formula, the ad­
justment, has only a minor effect. Thus, at the 
10,000,000 cell count level, the constant second factor 
is merely 2.1% of the mean and accounts for only a 
small proportion of the eJ..'Pected range. At the 
100,000 cell count level, however, the second factor 
after adjustment is 201.0% of the mean and accounts 
for practically all of the expected range. 

CoNCLUSIONS 

1. The preclSlon of a given Breed cell count on 
milk will vary inversely with the WF, and directly 
with the actual cell count of the milk assuming ;t 
constant WF. 

2. A definite relationship exists between the ex­
pected high and low cotmts on a given sample and 
the "true" cell content of that sample. 

3. ' iVhere a good estimate of cell content is im­
portant, a WF of 5,000 or below is necessary, de­
pending upon the number of cells in the sample and 
tl1e reliability desired. 
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SUMMARY 

In a study of the relationship of yellow-colored material on 
milk sediment disks to mastitis, representative milk samples 
were examined from 400 individual quarters of 144 different 
cows in 7 dairy herds. Observations made included (a) Cali­
fornia Mastitis Test ( CMT) reaction, (b) yield of milk per 
quarter at one experimental milking, (c) leucocyte count, (d) 
catalase activity, (e) A-esterase activity, and (f) evaluation 
of a sediment disk for degree of yellow-colored material pres­
ent. These observations revealed that the yellow-colored ma­
terial was closely related to the other indices of mastitis. It 
was concluded that the yellow-colored material (a) is particu­
late in nature, (b) originates in the udder, and (c) the amatmt 
appearing on milk sediment disks is, in general, directly pro­
portional to the severity of mastitis. 

The apperance of flakes, clots and pmulent ma­
terial on milk sediment disks has always been con­
sidered as evidence of the presence of mastitic milk. 
Such material, however, is seldom found in raw milk 
as it is delivered to the processing plant. This may be 
because it (a) loses its integrity in pooled milk for one 
reason or another, (b) is removed by filtration at the 
source, or (c) dilution makes it detection unlikely. 

Yellow pigmented milk sediment disks have been 
frequently observed in the past. Some thought the 
color arose from fat masses trapped by the sediment 
disk. Others attributed it to excessive fecal contam­
ination, the larger particles of which had b een re­
moved by filh·ation. Perhaps botl1 of these factors 
have been responsible, occasionally, for a yellow 
pigmented material on sediment disks. However, in 
1961, Cole (3) suggested that tllis yellow color was 
associated with mastitis . 

The work reported below was undertaken to in­
vestigate tllis suggested relationship between yellow­
colored material on milk sediment disks and mastitis . 
Should such a relationsllip exist, then the sediment 
test could also be u~ed as a screening test for ab­
nonnal milk. 

MIITHODS 

The work described in this report constitutes part of a 
stp.dy which had as its principal objective a determination of 
the relationship behveen mastitis, of different degrees of se-

'Scientific Paper 2712, College of Agriculture, ·washington State 
University. Work was conducted under Project 1680, support­
ed, in part, by a grant from Jolmson and Johnson. 

verity, and the production and composition o.f milk. In this 
study; severity of mastitis was measured in terms of the Cali­
fornia Mastitis Test ( CMT ) (9) . The basic exp erimental ap­
proach was to compare the production and composition of 
milk from clli·ectly opposite quarters of the same udder at a 
single milking. The opposite quarters compared differed in 
reaction to the CMT, so that one quarter served as a con­
trol for the opposite quarter which' produced milk with a 
higher CMT reaction. 

Expennental h erds of cows to be used in this research 
were selected by cow1ty extension agents from dairy h erds 
in their areas. Selection of experimental cows within each 
selected h erd was based on the CMT reaction in the fol­
lowing manner. The CMT was performed on the fore­
milk (after discarding the first two streams) of each quarter 
of each cow in the milking string. Cows which provided suit­
able CMT comparisons between opposite quarters were then 
selected for later quarter-milking. At subsequent regular milk­
ing times these selected cows were milked using a quarter­
milker which milked all four quarters simultaneously, but 
which collected the milk from each quarter in a separate 
container. Following quarter-milking by machine, each cow 
was hand stripped and strippings and milk for each respective 
quarter were combined and weigh ed on a spring balance. The 
CMT was then performed on the total milk from each quar­
ter. At this point, if a suitable CMT comparison was still 
evident between the milk from opposite quarters, sar11ples 
of approximately 400 ml were coll ected in plastic bottles. 
These samples were immediately iced and were stored under 
ice until laboratory analysis was to take pl ace ( 24 to 48 hr 
after collection) . 

At the laboratory, after careful mixing, a portion of 
about 50 ml of each sampl e was removed for leucocyte, cata­
lase and A-esterase measurements. A sediment test was then 
performed on the r emainder of the sample after warming 
to 104 F. The sediment tester used was of the funn el, as­
pirator type with an orifice diameter of 13/ 32 inches through 
which the milk flowed onto the sediment disk. Johnson 
and Johnson "Rapid-Flo", 1 J~-inch lintine disks were used . 
Although the amount of milk available for the sedin1ent 
test approximated 350 ml, this could not always be passed 
through the disk because of clogging. In some instances 
( where mastitis was probably more severe) less than 100 ml 
of the sample could be successfully passed through the disk. 
The sediment test disks were immediately mounted on white 
paper and air dried . They were then evaluated for yellow 
color under a 100 watt, Ken-Rad ( blue), light source. The 
system of evaluation was as follows : 

Negative: no evidence of yellow color 
Trace: questionable or very slight yellow color 
Positive : definite yellow color 

The samples used in this work had not been strained 
or filtered in any m anner before making the sediment t est 
described above. As a consequence, sedin1ent which gained 
entrance during the milking act, often made evalution for 
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yellow color more difficult. This difficulty, w1doubtedl y, 
caused more twuble in the proper evaluation of some sediment 
disks which were finally given yellow color ratings of nega­
tive or trace. 

Leucocyte counts were made according to Standard 
Methods (1) with the exception that 30 fi elds per smear 
were routinely counted. The microscopic factor was 600,000. 

Catalase was determined by the method of Spencer and 
Simon (1 0) modified according to the suggestions of Spen­
cer. These modifications involved (a) conducting the test 
in a 12-ml conical, graduated centrifuge tube stoppered with 
a one-hole rubber stopper carrying a short length of small­
bore ( 3mm ID ) glass tubing, and (b) adding approximately 
1 ml of keorsene colored with Sudan III. The oxygen liber­
ated in the catalase test was expressed as per cent, by volume, 
of the milk used. 

A-esterase activity was determin ed by \Varburg mano­
metric techniques following th e method of Forster et a!. (6) . 
Activity of this enzym was expressed as A3o, i.e. ml of C02 
evolved per ml milk per 30 min. of incubation under stand­
ard conditions of pH, phenyl acetate (substrate) concentra­
tion and tem perahn·e ( 37 C) . 

H.ESULTS 

Representative milk samples were examined from 
400 individual quarters of 144 different cows in 7 
dairy herds . Some of the selected cows produced 
one and some two opposite-quarter, suitable C:MT 
comparisons, i.e. between front or between rear 
quarters or between both front and rear quarters. A 
few cows in which all quarters produced milk nega­
tive to the CMT were also included. Suitable CMT 
comparisons were considered to be as follows: 

l. One quarter negative with opposite quarter 
showing CMT reaction of trace 1, 2, or 3. 

2. One quarter trace with opposite quarter show­
ing CMT reaction of 1, 2, or 3. 

3. One quarter 1 with opposite quarter showing 
CMT reaction of 2 or 3. 

Although the cows to be sampled were selected 
on the basis of providing one or other of the CtvlT 
comparisons listed above, examination of the data 
revealed that many yellow-color comparisons be­
tvveen opposite quarters were also obtained. Such 
yellow-color comparisons were as follows: 

l. One quarter negative with opposite quarter 
showing a yellow-color rating of h·ace. 

2 . . One quarter negative with opposite quarter 
showing a yellow-color rating of positive. 

3. One quarter h·ace with opposite qucu-ter show­
ing a yellow-color rating of positive. 

Tables 1 and 2 summarize the data on milk yield 
and leucocyte counts, respectively, for these opposite­
quarter comparisons. Similar tables were prepared 
summarizing the data on CMT, catalase and A-ester­
ase for these same opposite-quarter comparisons. 
These data were then more concisely swnmarized 

TABLE l. RELAT!ONSHJP BETWEEN YELLOW-COLOH RATJ , G 

OF SED!l\•IENT DISKS AND YIELD OF MILK 

FHOM OPPOSITE QUAHTEHS 

No. of compari sons 
Yellow Where hig he r Average Average 
color rating allied milk yie ld diff. 

comparison Obtain ed with lower yield (lbs .) (lbs.) 

Negative 
vs. 33 22 

trace 

1 egative 
vs. 44 42 

positive 

Trace 

4.51 

4.01 

6.31 

4.20 

4.05 

-0.50 

-2.11 

2 ·)" 

8.5" 

VS. 38 30 -1.08 3.6" 
positive 2.97 

;'Significant (P<0.05) 
"Highly significant ( P < O.Ol ) 

TAllLE 2. RELATIONSHIP BETWEEN YELLOW-COLOl~ RAT! ' G 

OF SEDili•I ENT DISKS AND LEUCOCYTE COUNT OF MILK 

FROM OPPOSITE QUAHTEHS 

No . of Comparisons 

Yello·w \\'here higher Average 
color ratin g alli ed with leucocytes 

comparison Obtained more leucocytes (per ml) 

Negative 
vs. 

trace 

Negative 
vs. 

positive 

Trace 
vs. 

positive 

33 27 

44 44 

38 37 

"Highly significant ( P < 0.01 ) 

84,000 

362,000 

68,000 

2,621,000 

239,000 

3,686,000 

Al'erage 
diff. 

(per ml ) 

+278,000 3.8" 

+2,533,000 6.7" 

+3,447,000 14.0" 

and are presented here in Table 3. These tlu·ee Ta­
bles reveal a very consistent relationship bet",reen the 
yellow material on tl1e sediment disks, on the one 
hand, with yield of milk, leucocyte count, CMT, cat­
alase, and A-esterase, on the other. "Student's" t-test, 
for tl1e paired values, was used to test the signifi­
cance of the differences between tl1e means for each 
comparison. The t values are also shown in the Ta­
bles. Most of the differences proved to be signifi­
cant at the 1 7'o point of probability. 

In general, the metl1od of selecting cows for 
sampling purposes, for tl1is study, was based on pro­
viding opposite-quarter CMT, rather than yellow­
color, comparisons. In addition, as indicated earlier, 
a few cows, with all CMT negative quarters, were in­
cluded. As a result, tl1e opposite-quarter, yellow­
color comparisons shown in Tables 1 to 3, inclusive, 
include only 230 of the 400 samples upon which ob ­
servations were made. Table 4 presents tl1e average 

, 
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TABLE 3. MEAN (X) VALuEs AND "STuDENT" t VALUEs FoR c~'IT, CATALAsE, AND A-EsTERAsE oF OPPosuE-QuARTEI~ MILK 

SAi\'lPLES FOR EACH YELLOW-COLOR CoMPARISON. 

Yellow-color comparison 

Negative vs. trace Negative vs. pos1tive Trace vs. positive 

Determination XN XT XN Xp XT -x·p 

CMT ( index )a 0 .29 0.82 5.5. 0 .19 2.02 16.8, 0.57 2.09 10.9, 

Catalase ( <Jo O, ) 9 21 4.5. 7 52 12.3 , 17 66 11 .5, 

A-esterase (A3o) 44 51 2.3. 51 83 6.6, 53 91 5.8, 

aCMT reactions were ass igned th e following num eri cal value; for purposes of calcu la tion: 

1, Two-2, and Three-3. 

' egative-0 , Trace-0.5, On e-

,Significant (P<0.05). 

,Highly significant ( P < 0.01 ). 

TABLE 4. AvEHAGE VA LUES FOH LEucocYTE CouNTS, CMT 

INDEX", A-ESTERASE, AND CATALASE OF QuARTER MILK 

SAMPLES IN EACH YELLOW-COLOR RATING 

Yellow 
color No. of Leucocytes CMT A-est. Catalase 

rating samples (per ml) (index) (Aao> (% 0,) 

Negative 161 79,500 0.23 50 7.5 

Trace 109 284,800 0.65 54 17.4 

Positive 130 2,852,000 1.9 83 57 

aCfvlT reactions were assigned the followin g numerical values 

for purposes of calculation: egative 0 , Trace 0.5, One 1, 

Two 2, and Three 3. 

values obtained for leucocyte counts, GMT, catalase 

and A-esterase, for the entire 400 samples, by yellow­

color rating. The relationships so clearly demonstrat­

ed in the previous Tables are very evident in this 

Table. As the yellow-color rating increased from neg­

ative through trace to positive there were corres­

ponding increases in average values for each of the 

other indices of mastitis. 

Tables 5 and 6 present frequency distributions 

by leucocyte count and catalase classes, respectively, 

for the samples of each yellow-color rating. These 

two distributions look very similar and serve to fur­

ther emphasize the relationships between yellow col­

or and these other tests for mastitis. Frequency dis­

tributions were also prepared by CMT reactions and 

A-esterase classes . They are not presented here, but 

were essentially similar to those shovvn in Tables 5 

and 6. 

DrscussiON Ai'm CoNCLUSIONS 

Leucocyte cotmts and catalase tests on milk 

Sftmples have long been used as indices of mastitis . 

More recently the CMT (9) has been proposed as a 

means of detecting this udder disease and has been 

shown to be both sensitive and reliable (2, 5, 7). 

The A-esterase activity of milk also has been shown 

to be related to mastitis (6, 8). The data presented 

in Tables :2. to 6, inclusive, dem~nstrates a very close 

relationship benveen the tests for mastitis mentioned 

above and the degree of yellow-colored material de­

tect t: d on milk sediment disks. One must conclude, 

therefore, that the yellow-colored material is itself 

related to mastitis . Furthermore, one must conclude 

that the amount of yellow-colored material appear­

ing on the disks is , in general, directly proportional 

to the severity of the mastitis. This latter conclusion, 

perhaps , is most convincingly demonstrated by the 

relationship benveen milk production and yellow-

TABLE 5. PERCENTAGE DISTIUBUTION OF SAMPLES BY 

LEUCOCYTE COUNT CLASSES FOH EACH YELLOW-COLOR RATING 

Leucocyte 
count No. of Yellow-color rating 

class samples Negative Trace Pos ,t,ve 

< 2.5x10' 232 94 64 8 

2.5x105 to <5x105 43 5 22 8 

5x105 to < 7.5xl05 16 1 5 7 

7 .5x105 to <1x106 9 0 4 5 

1x106 or more 100 0 5 72 

1 o. of samples 400 161 109 130 

TABLE 6 . PERCENTAGE D ISTl\113 UTION OF SAi\lPLES BY 

CATALASE CLASSES FOR EACH YELLOW-COLOH RATING 

Catalase No. of Yellow-color rating 

class samples Negative Trace Positive 

0-10 177 78 42 4 

ll-20 62 16 23 8 

21-30 41 4 21 9 

31-40 22 1 8 9 

4 1 or more 98 1 6 70 

No . of Samples 400 161 109 130 
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color rating shown in Table 1, however, it is quite 
evident from the data of the other tables as well. 

The yellow-colored material appearing on the 
sediment disks could not have been fanned by mi­
crobial action following milking because the samples 
were tmder ice from the time of collection until ex­
amined in the laboratory. Its appearance with such 
frequency in milk from quarters which were obvi­
ously mastitic, by other criteria (see Tables), and its 
absence from milk from opposite quarters of the 
same udder, obtained at the same milking, rule out 
external contamination as its source. It is conclud­
ed, therefore, that the yellow-colored material orig­
inates in the udder. Moreover, it must be particu­
late in nature to be retained by the fibers of the 
sediment disk. 

Much of the mastitis of economic significance 
to the dairy industry does not make itself evident in 
milk in the form of flakes, clots or other purulent 
material. If one is looking for this kind of evidence, 
then the sediment test will not detect a high pro­
portion of mastitic milk samples. This work dem­
onsh·ates, however, that if one looks for evidence 
of a yellow-colored material on the sediment disk, 
the sediment test will reveal a high proportion of mas­
titic milk samples which previously have required 
more elaborate methods for their detection. 

The work reported herein has involved use of 
the sediment test on tmfiltered milk from individ­
ual quarters. Other workers (4) have observed that 
the yellow-colored material is evident in pooled 
milk even after the customary farm filtration. This 
observation greatly increases the potential useful­
ness of the sediment test in the detection of mastitic 
or abnormal milk. 

The nature of tl1e yellow-colored material dis­
cussed herein and its dependence on tl1e pathological 
condition of the udder did not constitute a part of 
this study. If the relationship of this material to mas­
titis is to be adequately understood, both of thr se 
areas will require investigation. 
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PESTICDE RESIDUE TOLERANCE 
PROPOSED FOR DAIRY PRODUCTS 

FDA has published a proposal to establish residue toler­
ances for DDT and hvo related pesticides in milk at the 
request of th e California Departments of Public H ealth and 
Agriculture. The California proposal would establish toler­
ances for residues of DDT, DDD and DDE in milk at 0.05 
ppm each . If more than one of the three chemicals were 
present, the total cou ld not exceed 0.10 ppm . 

The proposal also would set tolerances in dairy products 
(such as butter, cheese and ice cream) for the three chemi­
cals at 1.25 ppm each in the fat portion of the products; 
with the provision that if more than one of the three were 
present the total may not exceed 2.50 ppm in the fat . Ac­
cording t9 the petitioners, small amounts of these pesticide 
chemicals are unavoidable in milk because of widespread pest 
control operations. The petition does not seek to provide 
for the deliberate use of these chemicals on dairy animals, in 

their feed, or in dairy barns. 

FDA Commissioner George P . Larrick said that this peti ­
tion again points up the broad question of the public health 
significance of the presence of pesticides in our food supply 
and that a high-level scientific advisory committee will be 
appointed to take a n~w look at this problem, particularly 
from the standpoint of whether or not residues are W1avoid­
able. The committee will also re-evaluate the long-range 
effects of small amow1ts of residues in foods . 

The committee will also be asked for advice on whether 
proposals to establish tolerances for residues i11 foods, result­
ing from environmental or other contamination, conforms to 
the national policy on the control of pesticides in our environ­
ment as stated by the President's Science Advisory Commit­

tee on Use of Pesticides. 
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ASSOCIATION AFFAIRS 
REPORT OF THE COMMITTEE ON 

DAIRY FARM METHODS-1965 
This report was compiled by A. K. Saunders, Committee 

Chairman, and is presented as a series of Task or Sub-Commit­
tee reports . 

SuncoMJ\UTTEE ON DAIRY CATTLE HousiNG AND 

ITs RELATION TO Q uALITY MILK PRODUCTION 

James B. Smathers, Chainnan 

Obviously milk quality can be best maintained when hous­
ing is designed to keep cattle clean; provide comfort, pro­
tection from injury and disease; as well as provide general 
sanitation through management. Reports to this Sub-Com­
mittee indicate that the so-called "Loose Stall Housing" 
method is an advantageous housing system. This system is 
composed of integrated component parts, including a resting 
area, a feeding area, a holding area, a m anure handling area, 
and a milking center. 

All areas subjected to routine cow traffic should be paved. 
Design should afford straight line movement of equipment. 
Recommended stall sizes for small breeds are 44 inches in 
width and 7 ft long, and for the larger breeds, 4 ft wide by 
7J~ ft long. A curb of treated wood or concrete, at leas t 8 
or 10 inches high, should be provided behind the cattle. 
Recommended width of concrete alleys is 10 to 12 feet . Sur­
face of the alleys should be level from side to side and main­
tain a slope of at least one inch in 10 ft of alley length . 

Proper handling of slurry manure is definitely a part of 
this housing system . Two general methods of handling in­
clude : (a) use of conventional scrapers, tractors, and spread­
ers in the so-called solid state; and (b) use of manure tanks, 
ptm1ps, or vacuum systems for disposal in the fluid state. 

Basic guidelines for successful manure disposal include: 
(a) complete cleaning of paved areas at least once a clay; 
( b) adequate paved area for tractor operations; (c) machinery 
parking when in use should be on a paved area inaccessible 
to cows, provided with proper draining; ( d) fluid tanks 
should be kept covered and protected by adequate hatches; 
(e) fluid tanks should be constructed to allow an even dis­
tribution of manure while loading; (f) waste liquid from the 
milking center should be the primary source of controlled 
liquids to fluidize manure; (g) fluid tanks should be ade­
quate in size to minimize the frequency of slurry agitation; 
(h) to minimize freezing, manure storage tanks should be 
positioned beneath the surface of the ground. 

Available infom1ation indica tes that th e fl y problem can be 
controlled in the fluid tank system provided a sufficient 
amow1t of liquid is maintained and the storage pit kept 
covered. 

Concensus of opinion of this Committee is that the above 
system is the best yet devised. Future information and ex­
perience will give more definite answers with respect to 
manure handling and the need for ventilation and insulation 
in cold climatic regions. 

Sedtment In Fluid M-ilk 
lThe need for uniformity in sediment test standm·ds and their 

wider acceptance is well recognized. New stm1dards pre­
pared by U .S.D.A. in cooperation with the Food & Drug 
Administration and the American Public Health Association 
are now available. Indications are that a number of sta tes 
are including sediment testing of grade A or manufacturing 

grade farm bulk tm1k milk as a routine procedure. 
There is concern over the yellow color which appem·s on 

sediment test disks. The Journal will cany two papers on 
this subject ( December 1965 and January 1966 issues) which 
should help to clarify this subject. 

SuBCOMMITTEE ON EDUCATION 

Vernon D. ickel, Chainnan. 

Each member of the Educational Committee and the con­
sultants on that committee were assigned a section of the 
country within which they were requested to contact all 
ext ension services of the State Universities , State Departments 
of Agriculture and all Health Departments to request avail­
able brochures, papers, bulletins , PalJ1phlets, etc., on the fol­
lowing subjects: (Also each State affiliates having a Farm­
Methods Committee were contacted by mail and requested 
to collect similar material.) (a.) In place cleaning of Pipe­
lines and Bulk Tanks; (b) Inhibitors in milk; (c) Rancidity 
in milk; and ( cl) Mastitis and its control. 

By January of 1965 over two hundred ( 200) publications, 
articles, bulletins, pamphlets, brochures, etc., had been col­
lected and mailed to the Educational Committee Chairman. 

It is the hopes of the Educational Committee that a list 
of usable material . for educational purposes can be passed 
on to the members of this Association. In all probability a 
listing of such material wi ll be carried periodically in the 
Journal. 

SuncmviJ\'fiTTEE ON CLEAN I •c OF FARM BuLK 

AND THANSPOHTATION TANKS 

Sidney H . Beale, Chairman 

The members of this committee cooperated 100% in ans­
wering a questionnaire which was mailed to them . As a re­
sult this committee wishes to indicate: 

1. A CIP cleaner should not be used to manually clean 
a bulk tm1k. Replies indicated that most CIP cleaners re­
quire a higher temperature m1d turbulence which cannot 
be used tmcler manual conditions. In most cases a film 
results. 

2. Agitator shield and outlet valve gaskets and similar 
pieces of equipment difficult to reach are generally looked 
after better by the use of an itemized cleaning procedure. 
Emphasis should be put on hand cleaning such items, par­
ticularly where CIP cleaning is used. 

3. Pitting of stainless steel and valves is gradually being 
overcome by the proper use of sanitizers other than cl1lorine. 

4. Installations designed for CIP should not contain copper 
alloy materials. 

Replies also indicated that work needs to be clone on 
better dust covers on tankers, tighter fitting lids on bulk 
tanks, more ventilation in milk rooms, time on automation. 
The feeling is that less time is needed, lQ. to 12 minutes being 
adequate. 

The installation of Silo Tanks on fam1s needs investigation . 
It is strongly recommended that this be put in the hands of 
this Committee for work next year. 

Due to h erd expm1sion on dairy farms many m·e changing 
from every other day pick-up to every day or twice a clay 
pick-up or use multiple tanks. This may create a cooling 
problem which may lead to a quality problem. 
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SuncOJ:vl>VIJTTEE ON ANTID!OTICS, PESTICIDES, AND 

OTHER ADULTEHANTS 

Milton E. Held, Chairman 

The problem of antibiotic contamination · of milk supplies 

has been recognized. Educational and control programs have 

been inaugurated on a nationwide basis, and positive re­

sults have been attained. Progress has been so rapid and 

dramatic that a fa lse sense of security could result if sur­

veillance and control progrruns ru·e not continued. It appears 

that in some cases occasional offenders, probably wrongly 

influenced by the growing emphasis on mastitis control, can 

associate only the so-called "miracle drugs" with its control 

and th is committee recommends that all agencies involved 

be alelt to tllis potential problem. 

A more pertinent and vexing problem is presented by tl1e 

agricultural use of pesticides, primaril y insecticides, which, 

unless strict control is exercised, may find th eir way into milk 

supplies . \ 'Vhen we consider that upwards of 350,000,000 

pow1ds of insecticid es are used annually in the United States 

and that residue in foods are restricted to low parts p er 

million concentrations, th e potential problems become readil y 

apparent. Also, the lowering of legal concentrations clue to 

in1proved analytical methods which allowed the lowering of 

the analytical zero point has complicated the control picture. 

Recognition of this development has been evidenced by re­

cent developments. For example, the California Depart­

ments of H ealth and Agriculture have petitioned for a finite 

tolerance in milk for DDT and related compounds on the 

federal level. In addition, the National Academy of Science 

h as, at the request of the Food & Drug Adnlinistration and 

the United States Deparhnent of Agriculture, appointed a 

committee to study the problem posed by zero tolerances 

of pesticides in milk. More recently th e USDA announced 

the establishment of a "Pesticide Inform ation Center" in line 

with its accelerated program of research and education in 

th e fi eld of pest control. The "Center" is working with th e 

Departments of Health, Education & \Velfare, Interior, and 

Defense, as well as other F ederal and State agencies includ­

ing the F ederal Committee on Pest Control. This develop­

ment appears to fall within the intent of a resolution adopted 

last yeru· by this associa tion relating to th e evaluation of 

present and future recommendations for th e use of a tolerance 

for pesticides in all foods. In addition, th e House of Repre­

sentatives Agricultural Appropriation Committee has recently 

released a r eport stating that no milk available in the U . S. 

is free of pesticides ru1cl that there is no evidence that minute 

traces of any p esticides in milk have either an inu11 ediate or 

cwnulative ill effect on hum an h ealth . lt repo1ied that every 

scientist interviewed recomm ended that a zero tol erance 

should be replaced by a finite tolerance for each pesticide resi­

due in or on th e va rious agricultural commodities . Along 

with these developments, F DA reports that a " total diet" 

study underway reveals that pesticide levels, found in samp­

les of foods taken from grocery stores in va rious parts of th e 

U. S. which simulate tl1e diet of a hypoth etical average 16-

19 year old boy, were generaJi y less tJ1an 1% of the safe 

legal tolerance. It also reports during th e fi scal year of 1964 

tJ1at of 4,352 sru11ples of fluid milk exru11inecl , 315 or 7.2% 

contai.J1ed residues in excess of th e limit of sensitivity of the 

metJ1od used. H eptaclor or h eptaclor epoxicle was the of­

fender in almost 200 of th ese samples . This committee urges 

support of th e development of safe and practical limits for 

pesticides and a surveillance and control p rogram based upon 

such standards on an in tegrated fed eral, state, and local 

level. 

The cessation of air testing of nuclear devices has r e­

sulted in low concentrations or absence of the radionuclides 

of concern in milk supplies <mel other foods. Here again, 

the continuation of the national and state monitoring systems 

serve to keep us informed . A commercial scale milk pro­

cessing operation including raclionuclide removal has been 

successfully operated for the purpose of providing answe~s 
in the event this comse will ever n eed to be followed. This 

committee reconm1ends that the national and state monitor­

ing systems be continued. 

Milk supplies without added water have a relatively nar­

row range of freezing points and early data indicated that 

th e average freezing point was - 0.550 C. More recent data 

shows that the freezing point of milk may vary geographical­

ly with different existing environmental conditions. This has 

been established by vru·ious studies and, one, conducted by 

the National Reseru·ch CowlCi! about 14 years ago, showed 

that the average freezing point of 135 samples of pasteurized 

milk collected from eight cities showed - 0.540 C with 

vru·iations between - 0.525 to - 0.555 C. The cwTent edi­

tion of Standard Methods states that presence of added water 

is indicated above - 0.530 C a lthough absence of added 

water is not assured below - 0.530 C. On the basis of in­

formation gathered by this committee it appears that the 

- 0.530 C standard is generally utilized by regulatory agen- ' 

cies. This committee feels that studies relating to envi.J:on­

mental effects, if any, upon freezing points of different 

milks, should be ain1ed at providing more definitive guide­

lines to determine the presence of added water which can 

be substantiated. 

Added Water 

It appears that testing for added water on a routine or 

semi-routine basis should be a combined effort of regulatory 

and industry for every milk supply or market . There are 

many ways for water to get into th e supply under modem 

production and transportation methods. Surveys and adequate 

numbers of samples should be tested in each production area 

to establish freezing point ranges . Any vmiation on samples 

of tanker milk or individual producers samples that depmi 

regularly or occasionally from the rru1ge established can then 

be considered containing added water. It is suggested that 

each pwducer be sampled under controlled conditions per­

haps during each season so that a freezing point for each 

producer can be established . Variations from his nonnal 

freezing point should then be used to penalize any producer 

when his freezing point is significantl y above th e point ob­

tained w1der controlled conditions. 

To illustrate the n eed and what can be accomplished we 

submit the following results from work clone on the Denver 

market. One tenth of tJ1e producers on the market were 

inspected at milki.J1g time to make sure that no water was 

added or left in the equipment. From this , a ran ge and 

mean was established. The m ean served as a basis for 

judgin g the freezing point expected in th e average tanker. 

The m ean for 68 producers was -0.535 C. The mean for 

47 transport tankers was -0.536 C. vVhen testing was 

started prior to the enactment of a campaign to eliminate 

added water to the supply the mean on the results from 

107 tankers was -0.531 C. After three months of work 

the mean on 47 tankers was -0.536 C. This represen ts the 

equivalent of elimination of 1% added water from the suppl y. 

It is also suggested that solids-not-fat be determined on rep­

resentative samples. The 107 tanker sampl es during the 

initial work showed freezing point ranges from -0.510 C 

to - 0.543 C. The 47 tankers showed freezing point ranges 

from - 0.528 C to -0.543 C. 

( .. 
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This committee has not been able to locate any sustained 
programs for the testing of milk for added preservatives, 
detergents and sanitizers. It is generally reported that no 
real problem exists and the rare examples are generally fmmd 
through tests and odor determination . Perhaps the complexity 
and cost of chemical analytical procedures has been a lin1it­
ing factor in the exploration of tllis possibility. Undoubt­
edly, the limitations of funds of regulatory agencies for 
laboratory services has delegated tl1is activity to the back­
ground in favor of the long standing analyses which legally 
must be applied to milk and milk products. This committee 
recommends tl1at special consideration be given to tllis 
potential problem and would welcome a study in this re­
gard. It is believed that this could well be done by a 
University. 

SuncoMMITTEE ON DAmY FARM :tvhLKlNG MANAGEME T 

T . A. Evans, Chai·1·man 

This was a new task committee this year. It is apparent 
that the first job of the subcommittee should have been to 
define just exactly what is meant by "milking management". 

At tl1e risk of inviting severe criticism and recognizing that 
it is late in tl1e game to do so, tl1e subcomnlittee chairman 
suggests that "milking management" deals with those aspects 
of the milking operation tl1at affect (a) the health of the 
cow, particularly tl1e udder, (b) the an10unt of milk tl1e cow 
produces in relation to her inherent ability, and (c) the 
quality of the milk as produced . T llis definition excludes any 
reference to tl1e handling of the milk after production. More 
specifically under (a) we should be concerned with such 
tllings as mechanical condition of the milking equipment, 
including pipelines, vacuum bulk tanks, releasers, etc., pro­
cedures used by tl1e operator, including number of tulits one 
man can operate; and detection, prevention and/ or control 
of mastitis and other abnormal udder conditions. Under (b ) 
would be included preparation of the cow for milking ( stimu­
lation) completeness of milking. Under (c) would be con­
sidered cleaning of udder and flanks preparatory to milking, 
clipping of udders and flanks, and use of strip cup. 

Subcommittee members were asked to comment on five 
points, conforn1ing only partially to the above outline. Fol­
lowing are some suggestions and recommendations: 

Operation a:ncl ma·intenance of milking machines 
The most general criticism of the milking machine was lack 

of maintenance on tl1e part of the average operator. Even 
though a machine may be in perfect working order when in­
stalled, no machine will operate year after year without some 
attention and do a satisfactory job. Milking machine main­
tenance programs should be given top priority. Specific 
suggestions include: 

1. Adoption of standards for installation and maintenance 
of milking machines. 

2 . Attach hour meter to. milking machine and furnish main­
tenance chart witl1 specific recommendations to be carried 
out after various elapsed times of operation . 

3. Use larger diameter vacuw11 lines. 
4. Make routine use of vacuum gauges. 

5. Place pulsator in suspended position in order to keep 
it dry. 

Effect of Bttlk Tank on Milki.ng Procedure 

The principal problem h ere that may affect milking man­
agement is the straining of tl1e milk. Induced filtration , 
either by means of pressure or vacuw11, decreases the ef­
ficiency of tl1e filtering material and causes other prob-

lems. Gravity filtration seems to be the most satisfactory 
method. How to accomplish this with vacuwn bulk tanks 
is the problem. 

Many other fine suggestions were received but all p er­
tained to sarlitation, cl eaning, etc ., of the bulk tanks. 

Ma.sti.t'is 
Everyone had ideas and comments relative to the prob­

lem of mastitis and there is no doubt but that its occurrence 
and control is closely related to milking management. 

Most states and regions are working on the problem of 
mastitis control. The many facets of these state and regional 
programs are beyond tl1e scope of tl1is report. 

There seemed to be general agreement on th ese points: 
1. Mastitis is causing dairymen a h eavy monetary loss. 
2. Large scale educational programs relative to causes and 

control and/ or prevention of mastitis are needed . 
3. Milking machines and related equipment are closely re-

lated to the mastitis problem. ' 
4. \Ve are past the " treab11ent" stage and should now be 

attempting to locate and eliminate th e basic causes of mastitis. 
5. Much still needs to be don e before we have conquered 

the "condition" known as mastitis. 

Preparation of the Cow 
Tllis point was inadvertently omitted from the letter that 

went to subcommittee members asking for recommendations 
and suggestions. This point definitely should be of major 
importance in any consideration of milking management. 

It is hoped that since we had just one year on the above 
report that we will be permitted to continue on the work 
in more detail next year. 

Sunco:MMlTTEE ON CIP CLEANING OF PIPELINE MILKERS 

Harry Stone, Chaimwn 

Most of the work done by this Task Committee dming 
the last two years has been b y Bernard Saffian on Plastics. 
Many of the recommendations made in the 1963 report are 
being repeated here, for emphasis . 

All milking machine inflations should be pulsated dming 
the CIP cleaning cycle. 

All CIP systems should be properly cleaned after each 
milking. 

A procedure chart on cleaning and sanitizing should be 
posted in every milkhouse. 

All new installations should have accompanying instruct­
ions and supervision for at least the first two use operations. 

The producer should be instructed by a reliable source on 
how a CIP cleaner can be made compatible with his water 
supply, thus avoiding filming. 

The use of excessively hot water is deterimental in many 
cases. \Varm water should be used for prerinse. Hot water 
not only affects the hardness of th'e water and the pH of the 
water but is very likely to bake on any residues on the 
equipment being cleaned. 

All CIP lines that are not a complete circuit should be 
checked as to the cleaning and sarlitizing operation. In 
many cases where one line is used only water reaches the 
washer unit. Unless the line drains back completely on 
the return cycle only tl1e part of the line next to tl1e wash 
vat is being cleaned . 

In the last few years many new mechanical developm ents 
have been introduced to the dairy farm milk house. It is 
hoped that every m ember of the International will write this 
Task Committee Chairn1an of these developments. 
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Recommendat·ions on CIP Cleaning of Plastics 
The committee attempted to determine proper recom­

mendations for CIP cleaning and sanitizing methods for 
plastics used in the transfer of milk. The objective was to 
present reconunendations for systems which effectively clean 
plastics and do not contribute to the opacity of the plastics. 
It is felt that cleruung methods which do an effective job 
on stainless steel or glass can also be used efficiently with 
plastics. Recommendations for cleaners to be used in a 
specific water som ce should be obtained from the cleaner 
manufacturer and should be based on the water ru1alysis. 
1 o one specific recommendation on t ype of cleru1er, con­
centration, temperature or tim e can be made to cover all 
types of water sources. 

The opacity of plastics (especially flexible polyvinyl chlor­
ide tubings) is clue principally to two causes : first, milk­
stone ru1cl/ or waterstone residues-these deposits are also 
found in stainless steel and glass and are due to the use of 
an ineffective cleaning system. This opacity can only be re­
moved by adjusbnent of the cleaning procedure to com­
pensate for hard water conditions and other abnormalities 
of th e water sources such as iron, etc., which cause deposits 
especially .if cleaning temperatures are abnormally high. 
Secondly, presence of a minute runount of water in the 
surface of the plastic-this causes a disorientation of the 
structure and a change in the light refraction. This type 
of opacity is only temporary ru1d will d isappear if a line is 
left open to the air for drying. The latter can be prevented 
or corrected by the use of a wru·m air dryer in1mecliately 
after cleaning. ' iVarm air dryers are now commercially 
available and are required b y some regulatory authorities. 
The only cause of the temporary opacity is high cleaning 
temperature associated with water. It has been proven that 
pH, detergent type, water salts, cleaning time or srulitizer 
type have no effect on the opacity caused by water. In­
structions for proper maintenance of cleanliness and clarity 
of plastics can be obtained by writing to the U. S. Public 
Health Service in ' iVashington, D. C. 

Several cleaner manufacturers feel that plastics can be 
cleaned successfully with balanced detergency at lower 
temperatures for shorter times such as 10 minutes at 110 F. 
Such a cleaning cycle eliminates the prime cause of opacity 
in plastics. The plastics being discussed are those which 
meet the criteria in the 3-A Sru1itary Stru1dards for Multiple­
Use Plastics Materials. Some regulatory authorities will not 
pennit use of these lower cleru1ing temperatures or times, 
and therefore the use of a wrum air dryer is indicated. 

The following cleruliqg procedure is based on the concensus 
of responses plus a cleaning procedure sugges ted by a state 
association of Milk ru1d F ood Sanitarians. Due to differences 
in composition of cleaners and san.itizers, a specific recom­
mendat.ipn for all cleaning conditions cannot be made. 

l. F lush system with warm water ( 90-100 F ) until dis­
charge n.ms clear. 

2. Use an approved cleru1er in the recommended con­
cenh·ation based on an ru1alysis of the available water source. 
Circulate the solution for 10-20 minutes at a starting tem­
perature of 160 F ( maxim tun). Lower t emperatures (down 
to 110 F) should be used if pennitted by regulatory author­
ities . Follow the recommendations of the specific cleaner 
manufacturer. Drain the system completely. 

3. Rinse thoroughly and use acid cleaner .if recommended 
by the manufacturer for concentr·ation, time and temperature. 
Drain the system completely. 

4. Remove excess moisture with a warm air dryer. 
5 . Sanitize the system with an approved sru1itizer just be­

fore milking. 

SuBCOMMITTEE ON CoMPATARILITY OF DETERGENTS TO FARM 
WATER SuPPLIES AND EFFECT OF SoLUTION TEMPERATURE 

ON CIP CLEANING OF FARM EQUIPMENT 
John W . Dean, Chairman 

vVork done by the Farm Practice Committee of the New 
York Association on the above subject is so well done that 
a summary of their report follows . 

l. Research has demonstrated that materials are available 
for cleaning in water at temperatures lower than those 
currently recommended . However, not every operator can 
be depended on to use these materials in an effective man~ 
ner. 

2. "Cold-water" cleaning requires a hot-water supply. 
Starting temperatures are not important and may be very 
misleading. T emperatm es at the end of the cleaning cycle 
should be above the solidifying range of milk fat. For 
practical purposes, temperature at th e discharge should be 
above 110 F . 

3. Temperature control is very difficult for a number of 
reasons. F ew installations maintain temperatures above 110 
clming a 20-minute wash cycle. Satisfactory results were 
obtained in a variety of systems when cycling tin1e was 
terminated at less than 20 minutes . There has been some , 
problem in getting adjustable timers but these should be 
acquired and proper conditions established for each installa­
tion. Many hot-water h eater thermostats are faulty and the 
water h eater does not deliver water at temperatures incli­
cated. The hm11an factor is <U1 ever-present variable. 

4. Total counts can be very misleading. Generally, counts 
have been suitable on at least seven of the nine farms studied. 
However, this study could not evaluate milking practices and 
thus occasional high counts on some farms and routine high 
counts on two or three farm s should not be blan1ed on clean­
ing faults. The effectiveness of any cleaning system can be 
evaluated only by careful visual inspection. 

5 . Many equipment malfunctions were noted. Commonly 
these become apparent through visual inspection prior to 
any effect being noted in the bacterial pictme. Water h eat­
ers, water softeners, automatic cycling systems had mal­
flmctions frequently. It should be recognized that any CIP 
system needs considerable supervision. 

6. There are many somces of lnunan error in a dairy sani­
tation system. Lack of knowledge of cleaning chemistr·y, 
neglect, poor use of tin1e, ideas of false economy all contri­
bute to these errors. Proper instruction is essential. 

7 . Sanitarians should be made aware of the impmtance 
of water composition and water temperature in any CIP 
operation. The compatability of sanitation chemicals with 
water supplies is something which needs a lot of study. 

8. Some serious sanitation problems can be expected in 
certain installations because, in some CIP systems, the clean­
ing solution is not completely discharged and rinse water may 
contain considerable amom1ts of milk solids. 

9. Residues of sanitation chemicals were observed occasion­
ally. 

10. The use of a sanitizing rinse should be recommended 
as a standard proceclme. Likewise, pulsating units should be 
installed for proper inflation care. 

11. These studies have pointed out many errors in our 
concept of milkhouse sanitation. W e have made many 
assmnptions in the past which are not justified on routine 
insp ections. Sanitarians and inspectors need to make them­
selves more familiar with the components of a suitable sruli ­
tation system in order to properly evaluate the results ob­
tained in a CIP installation. 

, 
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12. Research of this nature is time consuming and ex­

pensive in tem1s of persmmel and product costs. 

The Relation of Fa:rm Water Suppl·ies to the Quality of Milk 

Some comments on information received to date follow. 

Perhaps one of the most significant trends in the evaluation 

of the role of the fann water supply in the production of 

high quality milk is the awareness that the dairy industry 

can no longer consider potability and total hardness as the 

only criteria of water quality. Another common problem 

which must be met is the fact that primary water sources, 

which have been adequate for generations of farm families, 

now must be supplemented by secondary water sources which 

need, almost without exception, some treatment ( filh·ation , 

sedimentation, chlorination, etc. ) before they are suitable for 

use in tl1e milkhouse. 
Many have waited eagerly to see what changes would be 

brought about by the revision of the USPHS milk ordinance. 

The revised ordinance is now available in final form and 

several observations can be made which are pertinent to the 

interests of this sub-committee: 

l. Rules for proper construction of springs, wells, etc. 

differ little from those appearing in the 1953 ordinance. 

2. The standards for water purity (potability) according 

to the remain at > 2.2 coliforms per 100 ml of water. This 

standard seems suitable for public health reasons but there 

is considerable evidence that the dairy industry must know 

more about the physical, chemical, and bacteriological prop­

erties of a water· supply than the limited criterion of pot­

ability. 
3 . The 1965 ordinance recognizes the need for water from 

secondary sources for farm use. This is evidenced by the 

statement that the water supply for the milkhouse and milk­

ing operations must be from an approved source. It is stated 

that water for stock use, gardening, etc. does not have to 

come from a protected source. 

4. It is noted also that the 1965 ordinance recognizes that 

permanent water supplies sometimes fail due to drought or 

freezing. The ordinance requires that tanks used in hauling 

water to fanns must be sealed and protected from con­

tamination; they must be cleaned and sanitized before use, 

and the temporary water supply must be a potable source 

i if used in the milkhouse or milking system. 

The committee also recognizes that activity has taken place 

in other areas which is of interest to sanitarians. A letter 

survey of committee interest in 1964 indicated that potability 

of water sources must be assured. Reports indicated very 

little controlled research being conducted in the area of 

water quality as it relates to milk quality. Replies from 

regulatory agencies indicated acceptance of the validity of 

requiring potable water supplies, but indicated also that 

these agencies are tmaware of or uninterested in the relation­

ship of water quality to milk quality. 

In addition to the two committee activities noted above, 

mention should be made of other work of interest to tlus 

subcommittee. The observations of Harold 0 . Clark, Milk 

Flavor Specialist for the Vem1ont Department of Agricul­

ture, that copper and iron in the dairy washwater may cause 

serious problems with oxidized flavor in the milk and dis­

coloration of stainless steel equipment is of considerable 

interest. The problem was prevented when tl1e lines re­

ceived an aci<illiecl rinse prior to milking. Mr. Clark has 

recommended that plastic pipe should be used to conduct 

water from the supply to the milkhouse. 

Subcommittee sentiment seems to suggest tl1at we should 

be a clearing committee for infom1ation 1·elating to farm 

water supplies and should attempt to evaluate tlus informa­

tion for distribution to interested parties in the dairy in­

dustry. Secondly, we should encourage study of the com­

patability of smutation chemicals with the water supplies 

with which tl1ey will be used . It appears potability is well 

under control by the several agencies and we vvill best serve 

the industry by confining our efforts to the areas of water 

availability and water composition as they relate to dairy 

sanitation and tl1e ultimate quality of om milk supply. 
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NOMINATIONS FOR OFFICES OF IAMFES, INC.-1966-1967 

FOR SECOND VICE-PRESIDENT AND SECRETARY~ TREASURER 

MILTO HELD 

"Milt" was born and reared on a farm near Sioux 
City, Iowa where he graduated from high school. 
He attended Iowa State University and graduated 
wid1 a B.S. degree in Dairy Science. He then spent 
four years in the market milk processing and four 
years in the market milk production industries in 
Iowa. 
He has been in public health work on the local, 
state, and federal levels for the past 25 years be­
ginning in St. Louis, :tvlissouri in 1940. He then 
served as Chief Milk Sanitarian in the Sioux City, 
Iowa Health Department until accepting a position 
as Milk Sanitarian for the Iowa D epartment of 
Health in 1943. In )945 he was placed in charge of 
milk and food sanitation in that department. 

In 1950 he left the Iowa Department of H ealth to 
participate in a research study sponsored and con­
ducted by the ational Research Council of the 

ational Academy of Sciences, Washington, D . C. 
This involved a detailed study of milk sanitation pro­
grams in Birmingham, Alabama; Boston, tvlassachu­
setts ; Houston, Texas; Louisville, Kentucky; Minne­
apolis, Minnesota; Rochester, ew York; Sacramento, 
California; and Washington, D . C . The report of 
this research project was published in 1953 as "Sani­
tary Milk Control-It's Relation to the Sanitary, 
Nuh·itive, and Other Qualities of Milk." 

Since 1951 he has been employed by the U. S. 
Public Health Service, first in Washington, D . C., 
followed by eight years as Regional Milk and Food 

Consultant in the Kansas City, Missouri Regional 
Office, and for the past five years in the same capacity 
in the San Francisco, California Regional Office. 

Milt has been a member of the International for 25 
years and is a Charter member and was the second 
president of the Iowa affiliate. He then served as 
secretary-treasurer until leaving Iowa. He has been 
a member of the Farm :tvlethods Committee of the 
International for a number of years. 

He is married, has three sons, one in his second 
year of dental college, one in his second year of 
college, and one a junior in high school; and lives 
in San Carlos, California. 

W. R. McLEAN 

"Mac" as he is commonly known by his associates 
is a native Iowan . 

He attended Iovva State University at Ames, Iowa, 
and received his Bachelor of Science degree in Dairy 
Technology from the University of Idaho in 1933. 
He spent a number of years in the fluid milk, ice 
cream and evaporated milk indush-y on the Viles t 
Coast and Northwest states. 

At the end of ·world War II he continued his form­
al education at the University of Michigan, Ann 
Arbor where he received his Masters degree from 
the School of Public Health . After graduating from 
the University of Michigan in 1948, he returned to 
his former position in the State of Idaho as a state 
milk and food sanitarian. 

, 
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In 1949 he was commissioned in the U. S. Public 

Health Service and has been stationed in the regional 

offices at Kansas City, 1\tiissomi; Atlanta, Georgia; 

and is currently assigned to the Chicago regional 

office as Associate Program Director of Environ­

mental Engineering and Food Protection. 

In the past 15 years he has represented the Public 

Health Service in formulating baking industry sani­

tation standards, food equipment standards and 3-A 

sanitary standards for milk equipment. 

SECRETARY-TREASURER 

KARL K. JONES 

i Karl K. Jones, Public Health Sanitarian, is Chief 

of the Retail Food Section of the Division of Food 

and Drugs, Indiana State Board of Health. Mr. 

Jones attended public schools in Indiana and Indiana 

University vvhere he received a B.S.P.H . in 1950 with 

an option in Sanitary Science. 

Mr. Jones has been in public health work for 15 

years, beginning as a regional sanitarian in the South­

western area of Indiana. H e then served as the 

State Retail Survey Officer from 1952 to 1957 at 

which time he was appointed to his present position 

of Chief of the Retail.Food Section. 

For a number of years, Mr. Jones has been active 

in professional and technical organizations. He is 

a member of the International Association of Milk, 

Food, and Environmental Sanitarians, Inc. , Charter 

1Ti~mber of the Indiana Association of Sanitarians, a 

member of the American Public Health Association 

and the Indiana Public Health Association. He is 

also a member of the Indiana State Board of Regis­

tration for Professional Sanitarians and has been 

active for several years in developing information 

and standards for sanitarians; and in 1958, a paper 

by Mr. Jones on the "Current Status of Sanitarian 

Registration Legislation in the United States" was 

published in the Journal of Milk and Food Tech­

nology. 
Mr. Jones is married and lives in Indianapolis, 

Indiana. 

NoMIN ATIN G CoM MITTEE 

Kelly Saunders, Chairman 
Ben Luce 

NI. "'' · Jefferson 
James Meany 

Shelby J olmson 
Harold Barnum 
C. K. Johns 

ANNO·UNCEMENT CONCERNING THE 
SANITARIANS AWARD FOR 1966 

Announcement is made that nominations will be 

accepted for the annual Sanitarians Award until June 

1, 1966, and the members of the International Asso­

ciation of Milk, Food and Environmental Sanitarians, 

Inc. are requested to give consideration to the nomin­

ation of individuals whose professional work in the 

field of milk, food, or environmental sanitation in 

their communities has been outstanding. 

The Award consists of a Certificate of Citation 

and $1,000 in cash, and is sponsored jointly by the 

Diversey Corporation, Klenzade Products, Inc., Penn­

salt Chemical Corporation, and the Olin Mathieson 

Chemical Corporation. It is administered by the 

International Association of Milk, Food and Environ­

mentla Sanitarians, Inc. , and is presented annually. 

The next presentation of the Sanitarians Award will 

be made at the 53rd annual meeting of the Associ­

ation which is to be held at Minneapolis, Minnesota, 

in August 1966. 
The Executive Board of the Association has estab­

lished the following rules and procedures governing 

the Sanitarians Award. 

Eligib-il·ity: 

1. General Criteria 
To be eligible for nomination the Sanitarians 

A ward offered annually by the International 

Association of Milk, Food and Environmental Sani­

tarians, candidates must: 
a. Have been a member of IAMFES in good 

standing for a period of five years prior to tl1e 

date when the Award is to be presented; 

h. Be a living citizen of the United States or 

Canada who, at the time of nomination, is em­

ployed as a professional sanitarian in the field 
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of milk, food, and/or environmental sanitation 
by a county or municipality; provided that 
any sanitarian employed by a higher political 
subdivision, up to and including a State, who 
works in a capacity and is assigned duties com­
parable in scope and responsibility to those 
normally expected of county or municipal sani­
tarians, shall also be deemed eligible to re­
ceive this Award. 

Member of the Executive Board, members of 
the Committee on Recognition and Awards of 
the International Association of Milk, Food, 
and Environmental Sanitarians, employees of 
Federal and State agencies (except as pro­
vided above) , and industry members shall not 
be eligible for the Award. Race, sex or age 
shall not enter into the selection of the Award 
recipient. 

c. Have made a meritorious contribution in the 
field of milk, food or environmental sanitation, 
to the public health and welfare of a county, 
counties, district or municipality within the 
United States or Canada. 

d. Have completed the achievements and con­
tributions on which the nomination is based 
during the seven-year period inunediately pre­
ceding January 1, of the year in which the 
A ward is to be made. 

2. Additional Cri.teria 
a. Co-workers are eligible for nomination if both 

have contributed equally to the work which 
the nomination is based and each independent­
ly meets the other qualifications for nomination. 

b . Where co-workers are selected to receive the 
Award, each shall receive a certificate and 
share equally in the cash accampanying the 
Award. 

c. No p erson who has received, or shared in 
receipt of the Award, shall be eligible for re­
nomination for · this Award . 

Nominations 
ominations of candidates for the Sanitarians 

Award may be submitted by the Affiliate Associa­
tions of the IAMFES, or by any member of the 
Association in good standing except members of 
the Executiye Board, members of the Committee 
on Recognition and Awards, and employees of the 
sponsoring companies. Nominations from persons 
who are not members of the Association cannot b e 
accepted . No member or Affiliate may nominate 
more than one candidate in any given year. 

Each nomination must be accompanied by fach1al 
information concerning the candidate, a resume of 
his work and achievements , evidence supporting his 

achievements and if available, reprints of publica­
tions. A form for the submission of nominations may 
be obtained upon request from H. L. Thomasson, 
Executive Secretary, International Association of 
Milk, Food and Environmental Sanitarians, Inq., 
P. 0 . Box 437, Shelbyville, Indiana. 

Subm·iss·ion. of N orninatwns 
The deadline for submission of nominations is set 

annually, and all nominations ·and supporting evi­
dence must be poshnarkecl prior to midnight of that 
elate. The deadline this year is June 1, 1966. Nom­
inations should be submitted to Mr. John H. Fritz, 
Chairman, Committee on Recognition and Awards, 
5904 62nd Ave., Riverdale, Maryland. 

Selection of the Recipient 
The Committee on Recognition and Awards of 

the International Association of Milk, Food and En­
vironmental Sanitarians, Inc., has full responsibility 
for selecting from among the candidates nominated 
the recipient of the Sanitarians Award. In judging 
the contributions of each candidate, the Committee 
will give special consideration to (a) originality of 
thought, mode of planning, and techniques employed, 
(b ) the comprehensive nature of the candidate's 
achievements, and (c) their relative value as they 
affect the health and welfare of the candidate's 
community. The Committee will give consideration 
also to the efforts of the candidate to establish pro­
fessional recognition in the community in which he 
serves, as well as to his research, adminisu·ative 
development, program operation and educational 
achievements. Additional information or verifica­
tion of submitted information will be requested when 
considered necessary by the Committee. Testi­
monial letters in behalf of a candidate are not de­
sired. 

If after reviewing the nominations and supporting 
evidence, the Committee decides that the work and 
achievements of none of the candidates have been 
significantly outstanding, the Award shall not be 
made. In this connection, it is fundamental that 
if meritorious professional achievement cannot be 
discerned the Award shall be omitted for a year 
rather than to lower the standards for selections of 
a recipient. 

1966 Co:MMITIEE ON REcoGNITIONS AND AwARDS 

J. H. Fritz, Chau·man; A. B. Freeman, Massachu­

setts; R. M. Perry, Connecticut; ·vv. C. Lawton, 

Minnesota; D. B. \iVhitehead, Mississippi and Wm. 

Kempa, Canada. 

, 
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I<ANSAS ASSOCIATION HONORS 
HILGENDORF AND DUKE 

Tew Kansas Association Officers. Front row : Da,ljd Monk 
and Perry Uhl. Back row: Lowell Venis, Frank Kell ey and 
C. H. Corwin. 

The Kansas Association of Public Health Sani­
tarians at its 36th Annual Meeting at Hutchinson on 
October 27-29, 1965 selected Hobert Hilgendorf and 
Dean Duke for the distinction of Kansas Sanitarians 

(. of the Year. Both are members of long standing and 
have actively supported the Association in its state­
wide programs. 

, 

Bob Hilgendorf is Acting Director of the Food 
Service and Lodging Board of the State Department 
of Health and has 26 years experience in the field 
of regulation and enforcement. Among his many 
honors is the Distinguished Jayhawker award for out-

; standing operation of his department. D ean Duke, 
Sanitarian-Administrator of the Marion County H ealth 
Department for 15 years, has been a consistant 
leader in the Grade A milk program of the state. 
He is a past president of the Kansas Association. 

At the meeting new officers for the coming year 
were elected as follows: President, Perry Uhl, Food 
Service and Lodging Board, State Department of 
Health, Topeka; 1st Vice President, David ionk, 
V/ichita City-County Health Department; 2nd Vice 
President, C. H. Corwjn, Sanitarian, McPherson; and 
Past President, Lowell Venis, State Board of Agri­
cultme, Lyons. Frank Kelley, State Department of 
Health, Topeka, was reelected Secretary-Treasmer. 

About 100 members and guests participated in the 
in~resting three-day program. Topics discussed in-

• 

eluded: Surveys Under the New Food Ordinance; 
The Law Applied to ahu·al Disasters; The Sani-
tariap as a Deparbnent Administrator; The State 
Bangs, T-B and Hing-Test Programs; Investigating 

Food Poisoning Outbreaks; Public Announcement of 
Degrading or Closing Food Establishments; and Diel­
drin, Aldrin and other Insecticides in iilk. 

ILLINOIS ASSOCIATION GIVES 
FIRST PETE RILEY AWARD 

TO JIM MEANY 

At the 24th Annual Conference of the Associated 
Illinois Milk Sanitarians in Chicago on December 13, 
1965, the first Pete Hiley Award for Illinois Sanitarian 
of the Year was presented to James A. ieany. The 
Award honors the memory of P. E. Hiley, former milk 
survey rating officer for the Illinois State Department 
of Health, who died in August 1962. Pete had 
served the Illinois association as its secretary for 17 
years and had achieved distinction in his profession 
as a hard-working, dedicated idealist whose life 
interest was greater improvement in milk sanitation. 
Pete's conb·ibutions toward the present high standard 
of milk quality in the middle west are widely recog­
nized. 

Stephen M. Bailey, Member, Chicago Board of Health, 
and Dr. Samuel L . Anclelman, Health Commissioner, con­
gratulate James Meany for the fir t Pete Riley Award. 

Mrs. Hiley p1:esented the first Award in the form 
of a plaque to Jim Meany, present secretary of the 
Associated Illinois Milk Sanitarians and Chief of 
Dairy Inspection for the Chicago Board of Health. 
The plaque reads as follows: "For yom contributions 
in time and leadership, not only in om organization 
but in the Cow1cil of Affiliates of the International 
Association of Milk, Food and Environmental Sani­
tarians. For your patience and work with the ab­
normal milk program in the past year, we bestow on 
you this Pete Hiley Award as Illinois Sanitarian of 
the Year". 
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A Special Award was also presented to C. A. 

Abele for his long and outstanding service to the 

State and International Associations and for his valu­

able work on behalf of the 3-A Sanitary Standards 

program. Joseph Peterson, president of the State 

Association, presented the Special Award also in 

the form of a plaque. "Abe" Abele is Director of 

Public Health Research for the Diversey Corporation 

and is a past president of both the State Association 

and IAMFES. 
The Annual Conference was well attended by some 

300 members and guests and an interesting program 

was presented. Dale Seiberling of Klenzade Pro­

ducts reviewed new developments in CIP clean ing 

and Professor 0 . W. Kaufman of Michigan State 

University discussed new research studies on the 

cleanability of stainless steel. John C. Watson, Di­

rector of the Illinois Dep artment of Registration and 

Education, outlined the principles and requirements 

of the new state law covering the registration of sani­

tarians and sanitary engineers. 
H. L. "Red" Thomasson, E xecutive Secretary of 

IAMFES, reviewed some of the current programs 

of International and explained in detail the need for 

a dues increase to be proposed at the next annual 

meeting. The afternoon session was devoted to a 

discussion of problems of abnormal milk with Dr. 

G. W . Meyerholz of the University of Illinois and 

Enos Huffer of the Illinois Department of Health 

leading th e discussions. 

PAPERS PRESENTED AT AFFILIATE 
ASSOCIATION M EETINGS 

Editorial Note: The following is a listing of subjects 

presented at recent meet ings of Affiliate Associations. 

Copies of papers presented may be available through the 

Secretary of the respective Affiliate A ssociation. 

CALIFORNIA .. ASSOCIATION OF DAI RY 

AND MILK SANITARIANS 

47th Annual Educational Seminar 

Palo Alto, Calif. 
October 4, 5 & 6, 1965 

(Secretary, Jack S. Gould, 18520 Van Tess Ave., 
Torrance, Calif. ) 

New D evelopments in Milk Plant Construction-Ted B·runner 

Fabrication of Stainless Steel fo r th e Milk Industry- A. P. 

T errile 
Mastitis Control-A Many Splendored Thing-John Dahl 

Post-Pastemization Contamination and its Control-F. R. 

E lliker 

The National Pictme of Market Milk Supplies-Damld Taylor 

New Product Research for the D airy Industry-D. H . Jacobsen 

E ll:p eriences with Small Water Suppli es and \Vaste Disposal 

Facilities-H. P. Hay ward 
Removal of Strontium 90 from Milk-M. E . Held 

INDIANA ASSOCIATION OF SANITARIAN S 

15th Annual Program 
Indianapolis, Ind. 

October 5, 6 & 7, 1965 
( Secretary, John M. Schlegel, State Board of Health, 

1330 W. Michigan St., Indianapolis, Ind.) 

Sanitary Control of the School Environn1ent- Robert L eech 

Private Waste Disposal-Don Ort 

Private W ater Supplies-Dick Ortman 
New D evelopments in the Painting of Retail Food Establish ­

m ents-Iva·r Thomasson 
Procedures for Evaluating Food Service Sanitation Programs­

G. W . McElyea 
Salmonellosis Related to E ggs and Egg Products-H. N . Col­

lins 
Liquid Manure Handling System-James Wilson 

Putting a Local Health D epartment in Gear-]a:mes McCoy, 

] ames Goodpasture 
ew Methods of Waste Disposal by Deep Well Injection­

]. M. Heckard, R . A. Woodley 

Industry Looks at the Sanitarian- T. T. Thompson 

A Physician 's Opinion of Public H ealth-0. R. Bowen 

FLORIDA ASSOCIATION OF SANITARIANS 

Milk and Food Sanitarians Conference 
Gainesville, Florida 

October 19-21, 1965 
( SecretaTy, Howard B. Yonng, Agricultural Extension Service, 

University of F lorida, Gainesville, F la. ) 

Recent Research on F ats in the Diet as Related to Heart 

Disease-G. K. Davis 
Biodegradable Detergents-A. T . N ielsen 

The Food Additive Program of th e F lorida Agricultural Ex-

tension Service-Dick Matthews 

Epidemiology Trends in Milk and Food-Charlton Prather 

Lagooning of Manure on Dairy Farms-Tom Skinner 

Comparison of Different Bacteriological Tests-K. L . Smith 

Importance of the Laboratory to Management and Quali ty 

Control-Milt Gelbman 
New Innovations in Equipment and Packaging of Laboratory 

Supplies-Kem Young 
Acidified Sanitizers and Rinses-C. A. Abele 

New Innovations in the Drying of Foods-Hal Johnson 

Quality and Standards of Dry Milk Solids- L . E. Mull 

Laboratory Problems on Screening for Mastitis-Dave FTye 

Methods Used for Testing Welded Sanitary Lines and Large 

Holding Tanks for Proper Sanitation-Leon Kemp 

Research in Foods-John Taylor 

Screening Tests Used in Detecting Mastitis-, Vayn e Kirkham 

Acidified Dairy Products-H. W . Dolan, ]T. 

Quality Control Problems as Related to the Chocolate In­

dustry- M-ilford Bonner 

KANSAS ASSOCIATION OF PUBLIC HEALTH 

SANITARIANS 

36th Annual Meeting 
Hutchinson, Kansas 

October 27-29, 1965 

(Secretary, F rank L. Kelley, 1216 Ohio St., Lawrence, Kan. ) 

The Law-Applied to Natural Disasters, \Vrecks, etc.-Evan 

Wright 
TI1e Bangs Program Under the 1965 Milk Ordinance and 

Code-David Manley 
The TB Program Under the 1965 Milk Ordinance and Code­

A. G. Pickett 

, 
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H.ing-Testing Program-Miss Tony GaTton 
Procedures in Food Poisoning Outbreaks-Dr. Rosemary Har­

vey 
Laboratory Procedures in Food Poisoning Outbreaks- Dick 

Ripper 
Future Trends in Public Health-}'im Ai.ken 
Panel': Should the Degrading or Closing of Cafes be Publicly 

Annotmced-Don Cmss, Robmt Meeker and Mel:vin Lynch 

Dieldrin, Aldrin and Other Insecticides in Milk-AlfTed Ba.m­

ard 

VIRGINIA ASSOCIATION OF SANITARIANS 

20th Annual Conference 
November 17-18, 1965 

Roanoke, Virginia 
( Secretary, John D . Bartnik, 4125 WahllSley Blvd. , 

Riclunoncl, Va. 23234) 
Environn1ental Health Problems Among the American In­

dians-R. P. 1-1 aywood 
Strearn Pollution-H. G. Jepson 

Ultrasonic Bird and Rodent Control-Cecil G. Yeatts 

Progress Totes for 1965 in Insect Control-Thomas 1-V·ilson 

Panel: \Vhat Text in Mastitus Control?-Seym ou r Kalison, 

W. L. A rledge and M. W . Jefferson 

Sewage Disposal-C. G. Knick 

ASSOCIATED ILLINOIS MILK SANITARIANS 

24th Annual Conference 
Chicago, Illinois 

December 13, 1965 

( SecretaTy, James A. Meany, 8948 S. Laflin St. , Chicago, Ill. ) 
Principles and ew Developments in CIP Operations-Dale 

Seiberl·i:ng 
Cleanability of Stainless Steel-0. W . Kaufmann 
How the Illinois Sanitarian Registration Act Effects You­

John C. Watson 
Comments on a Research Study of bnormal Milk-G. W. 

Me yerholz 
Let's get Riel of Abnormal Milk in Illinois-Enos 1-luffer 

NEWS AND EVENTS 

TOP FDA MEN RETIRE 

{.. The U. S. Food and Drug Administration in De­
._. cember announced the retirements of Assistant Com­

mtsswner for Regulations Malcolm R. Stevens and 
Division of Microbiology Director Dr. Glenn G. Slo­

cum. 

I 

·' ) 

Mr. Stephens, 58, appointed assistant commissioner 
in 1964, has been responsible for final administrative 
approval of regulations to complement the Food, 

; Drug, and Cosmetic Act. Born in Fort Smith, Ark. , 
Mr. Stephens holds the record as the youngest man 
ever to become an FDA district director-at the age 
of 31 in the St. Louis "station" in 1938. He served 
as FDA inspector, chief inspector, district director 
(St. Louis and Chicago), associate commissioner, 
director of the Bureau of Enforcement, and assistant 
commissioner for regulations during his 35 years with 

the agency. 
Dr. Slocum, 59, has been with FDA for 35 years 

and is widely recognized as an expert in the fields 
of food and drug microbiology. He has served on 
scientific committees with the ' iVorld Health Organi­
zation, National Academy of Sciences, and the Asso­
ciation of Food and Drug Officials of the United 
States. Dr. Slocum also served as an adviser to the 
U:' S. Pharmacopoeia and the National Formulary. 

The retirement of George P. Larrick, Commissioner, 
U. S. Food and Drug Administration, eJ,:pected for 
some time, took effect on D ecember 27. He had been 
Commissioner for 11 years and had been with FDA 

for 42 years , having started as an inspector in the 
Bureau of Chemistry, USDA, predecessor of FDA. 
Under Commissioner Larrick's administration FDA 
expanded greatly both in personnel and in depart­
mental activities. The FDA National Advisory Coun­
cil commended Larrick for his outstanding contri­
butions to the protection of the public health. 

MARKET MILK AND ICE CREAM CONFERENCES 
AT PURDUE 

Two one-day meetings on market milk and ice 
cream are scheduled to be held in i\tiarch 1966 at 
Purdue University. The Market ~~!ilk Conference 
will be held on l\l{arch 23 and the Ice Cream Con­
ference on March 24, at the University Memorial 
Center, Lafayette, Indiana. The conferences are an 
annual affair sponsored in cooperation with the In ­
diana Dairy Products Association. 

The Market Milk Conference will include discus­
sions on Recommendations of The Mastitis Com­
mittee for 1966, Public Health Inspections of Bovine 
Mastitis, Proposed ew Directions for Federal Milk 
Marketing Orders, Trends in Merchandising Dairy 
Foods, Milk Concentrates, and Quality Control in 
F luid Milk Processing. 

There will be a joint meeting of the Dairy Tech­
nology Clubs from Indianapolis, Fort Wayne and 
South Bend on the evening of March 23. These 
groups along with the dairy conference members 
and the Indiana Dairy Products Association are plan-

,. 
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ning a special recognition event for W . K. "Bill" 
Moseley of Indianapolis for his long-time service to 
the Dairy Industry. 

The Ice Cream Conference will feature discussions 
on Quality Control for Ice Cream Plants, Controlled 
Outlet Marketing, Formulations for Soft Serve Ac­
counts, Quality Judgments and Other Considerations 
in Using uts, and Ice Cream Flavorings. 

Furtl1er information may be obtained from Mr. 
H. F . Ford, Smith Hall, Purdue University, Lafayette, 
Indiana. 

PHILADELPHIA SEMINAR ON SALMONELLOSIS 

Salmonellosis was the subject of a full day seminar 
held in Philadelphia on January 11, 1966. The sem­
inar was co-sponsored by the Philadelphia Depart­
ment of Public Health, the Philadelphia Chapter of 
the Institute of Food Technologists , and the Com­
municable Disease Center of the U. S. Public Health 
Service. 

The seminar provided an opportunity for people 
from institutions and government to review the lastest 
knowledge about the control of the disease and 
covered epidemiological operations, methods of in­
vestigation, laboratory procedures and recommenda­
tions for control. The program was arranged by Mr. 
David Kronick, Chief of the Milk and Food Section, 
Philadelphia Department of Public Health. Dr. 
Louis D. ~olk, Deputy Health Commissioner for 
CommU11ity Health Services, presided as seminar 
chairman. 

Subjects and speakers included "A Perspective of 
Salmonellosis", by James H . Steele, D .V.M., Chief, 
Veterinary Public Health Section, Epidemiology 
Branch, Communicable Disease Center, Atlanta, 
Georgia; "Hosts, Reservoirs, and Vehicles of In­
fection", by Phillip · S. Brachman, M. D ., Chief, In­
vestigations Section, Epidemiology Branch, Com­
municable Disease Center, Atlanta, Georgia; "Food 
Processors and Manufacturers View of Salmonellosis", 
by M. F . Gunderson, Ph.D ., and A. C. Peterson, Ph.D., 
of the Campbell Soup Company; and "Feed Supple­
ment Industry's View of Salmonellosis", by D. M. 
Doty, Ph.D., Fats and Proteins Research Foundation, 
Des Plaines, Illinois, and "The Laboratory Problems 
Associated witl1 Salmonellosis" by Martin Goldfield, 
M.D ., Director of Laboratories, New Jersey Depart­
ment of Health. 

A panel on Problem Solving was moderated by 

Mr. Fred Jacobson, Consultant in Foods and Sani­
tation. The panel consisted of Jolm 'i\' alker, D.V.M., 
United States Department of Agriculture, Mr. hwin 
Berch, Philadelphia District Director of the Food and 
Drug Administration, George Tmner, Ph.D., Dean 
of the Delaware Valley College, and Walter Obold, 
Ph.D., Drexel Institute of Teclmology. 

Over 200 people attended the seminar represent­
ing industry, institutions, and all levels of govern­
ment. Every state in the Middle Atlantic rflgion 
was represented. 

DUAL GAS CHLORINATOR FOR DAIRY AND 
FOOD PROCESSING 

Capital Controls Co., Inc., Coh11ar, Pennsylvania, an­
nounces the new Model 252 direct cylinder mow1ted Dual 
Gas Chlorinator for food processors, dairies and packer-can­
ners. This unit may be permanently mounted or used in a 
portable fashion and is especially useful for pre and post 
chlorination, treating incoming process and wash water and 
outgoing plant effluent simultaneously. This single tmit 
treats any two systems, replacing the need of two separate 
chlorinators and may be installed outside or indoors, wherever 
it is needed. Chlorine feed is accurate and safe with built­
in safety shut-off and alam1 features. 

For information write Capital Controls Co. , Inc. , 445 
Bethlehem Pike, Colmar, Pa. 18915. 



•• SPECIAL JOURNAL BINDER AVAILABLE 

Keep each volume of your Journal of Milk 

and Food Technology intact in this new es­

peCially designed binder. 

Binder-$3.75 Postpaid 

2 Binder-$3.50 Postpaid 

3 Binder-$3.25 Postpaid 

4 o.r more"7$3.00 ea. 

F.O.B.. Shelbyville, Indiana 

(Shipping Weight-1 l b. 10 oz. each) 

HAS INDEX SLOT ON BACK EDGE - BINDER MADE OF BLACK PLASTIC. 
JOURNALS EASJLY INSERTED AS PUBLISHED. 

IAMFES, Inc., P.O. Box 437, Shelbyville, Ind . 
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CLASSIFIED ADS 
POSITIONS AVAILABLE 

PROFESSIONAL SANITARIANS-Good at public rela­
tions? Then why not put your skills to work in Arizona? 
Regular increases, growing programs and career progres-

; sion make these jobs worth investigating. Drop us a line 
and tell us about yourself. Arizona Merit System, 420 
North 15th Avenue, Phoenix. 

DIRECTOR, Bureau of Sanitation, Progressive health de­
partment requires vigorous professional to assume county­
wide urban and rural program responsibilities, including 
food, dairy, vector control, swimming pools; institutional, 
transient, migrant, and recreational sanitation, utilizing 
large, trained staff. Undergraduate degree in Sanitary 
Science, Public Health or related field, Masters in Public 
Health, and five years in Public Health Sanitation, three 
in supervision. Currently $8220-10,500 depending on quali­
fications. Write today. Arizona Merit System, 420 North 
15th Ave., Phoenix. 

MILK SANITARIAN: To work as a consultant on a state­
wi'~e basis. Interesting position offering group life in­
surance, retirement benefits, liberal vacation, sick leave 
and merit system status. Salary $6144-8040. Requirements­
graduation in dairy science and Masters Degree or one 
year of experience. For details write Director of Person­
nel, State Health Department, Richmond, Virginia 23219. 

v 

Single Service milk sample tubes. For further in­
formation and a catalogue please write, Dairy Technology, 
Inc., P. 0. Box 101, Eugene, Oregon. 
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Consistently accurate! 
A complete line of Babcock testers-8 to 36 
bottle capacity-in electric, hand and hand­
electric models. Advanced features include 
the most accurate speed indicator known, 
va riable speed contro l and thermosta tic heat 
contro l. Gerber test models also available. 

Babcock Test Bottle Shaker. Ovate move­
ment completely integrates acid with 
milk or cream, assures uniform testing, 
saves time. May be loaded whi le in motion. 
Made in 24 and 36 bottle models with sta­
tionary or remov;lble tray. 

Write today for full details! 
THE GARVER MANUFACTURING CO. 

Dept. JM, UNION CITY, IND. --~~ ........... _ _::..~ 
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How can I<LENZA 
CONTROLLED CONCENTRATION 

o·t lodophors improve quality, reduce costs? 
Exclusive Mikro-Master is the only metering and dispensing equipment 
that controls injection of liquid Iodophor sanitizer into the water line on 
a volumetric basis. It precisely controls spot sanitizing of processing 
equipment. No wasted water or chemicals, no fading out of germicidal 
qualities. 

Water passing through the Mikro-Master drives a small positive piston 
pump which delivers a specific volume of sanitizer per revolution. The 
result? Controlled concentration. 

Flow-activated Mikro-Master needs no outside source of power. There 
is no pre-mixing; you get a fresh sanitizing solution at all times . 

Mikro-Master can be quickly installed anywhere in the water line . 
Installation is supervised by Klenzade and the unit will be inspected 
periodically and kept in perfect condition at no cost to you. 

Klenzade Mikroklene OF Iodophor is the product of choice for use with 
the Mikro-Master. It is a powerful, fast-acting detergent liquid sanitizer 
effective against molds, bacteria , yeasts, and viruses. Goes directly into 
solution, and it is the only Iodophor sanitizer approved by the F. D. A. for 
use without a final rinse. Selection of Mikro-Master CPS and BW models 
for all types of sanitizing applications gives you pin-point control of sani ­
tizi ng operations . Contact your Klenzade technical representative or 
write us for more information. 

For completeness, quality, and 
cost control, it's 

KLENZADEPRODUCTS 
Division of Economics Laboratory, Inc. 
Dept. 894, Beloit, Wisconsin 

Why milk and food processors spell clean with a ""K'' 



PIPELINE SYSTEMS 
For STANCHION 

Designed To COMP 
With The Requirements 
Of ALL Regulatory B~dies 
NEW BUDGET -SYSTEMS 
. .. are made up of only full-size standard, high quality 
SURGE components . A minimum of essential parts-with 
no sacrificing of vacuum capacity or in-place washing fa · 
cilities-provides modern pipeline milking for least cost. 
For use with Can -To-Can as well as Vacuum or Atmos­
pheric bulk milk handling. 

NEW THRIFT-SYSTEMS 
... are also priced for greatest economy, yet provide 
maximum flexibility to meet the needs of the producer 
as well as varying market requirements . With a SURGE 
Thrift System, the Da iryman can, for very little extra cost, 
expand his operation , add optional automatic controls or 
alter his pipeline to comply with changing market regu­
lations. 

TONGANOXIE SYSTEMS 
. . . are for the Dairyman, in either a parlor or a stanchion 
barn, who wants maximum vacuum capac ity and efficiency 
along with completely automated C.I.P. washing and sani­
tizing controls. SURGE Tonganoxie System performance is 
fast proving that the ext ra cost can be a better investment! 

The Man Who Can Afford A 
Pipeline-Can Afford A SURGE! 

BARNS 

That's Why WE Say: 

Dairymen: 
NEVER build a milking parlor or install any 
kind of a pipe line milker (no matter if it's in 
a parlor or a stanchion barn) until you DO 
these things: 

1. Draw a rough sketch of the installation you 
propose to make. Your Surge Service Dealer 
will be glad to help you. 

2. Show this sketch to: 
A. The Health Department responsible for 

the milk supply from your dairy farm. 
B. The Milk Plant Fieldman who represents 

the Dairy that will pay you for your milk 
each month. 

Doing these things will save misunderstanding 
and confusion later on. It may save you moAey 
by getting things right the first time . 
Many times, good sound ideas are developed 
that are helpful to all concerned through co­
operation of this kind. 

BABSON BROS. CO. 

SURGE, TONGANOXIE and Breaker are Babson Bros. Co., 

trademarks © Babson Bros. Co., 1966 

BABSON BROS. co. 2100 s. YORK ROAD, OAK BROOK, ILLINOIS 60523 
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