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U.S. P. LIQUID PETROLATUM SPRAY 

UP. UNIT£0 STAT!S PIURMACEUIICAL STANDARDS 
tONTAINS NO ANIMAL OR VEGETABLE FATS. ABSOLUTELY 
NIUTRAL. WILL NOT TURN RANCID-CONTAMINATE OR 
TAINT WHEN IN CONTACT WITH FOOD PRODUCTS. 

SANITARY-PURE 

ODORLESS -TASTELESS 

NON -TOXIC 

Tlti6 ruce 
Jf{i6f.fib 
HAYNES-SPRAY 
Gkeufd btl Med f.tl ~: 
SANITARY VALVES 
HOMOGENIZER PISTONS - RING 
SANITARY SEALS & PARTS 
CAPPER SLIDES & PARTS 
POSITIVE PUMP PARIS 
GLASS & PAPER FilliNG 
MACHINE PARTS 
and for All OTHER SANITARY 
MACHINE PARTS which ore 
cleonod daily. 

Tke Jf(Me!ut HAYNES-SPRAY Jf(eflc4d ol .£~ 
Cet4tVlMl6 Jttilk flee lftlfk O'UliKaMu cuuL Code 
R~ luj flee U.S. PHI& Heaffk 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 previou~ 
bactericidal treatment of equipment. 

THE HAYNES MANUFACTURING CO. PACm 6·12 OL CARS PER CARTON 
SHIPPINC WEICIIT -7 LIS. 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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* MADE FROM 

TEFLON® 
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SNAP-TITE self-centering gaskets of TEFLON are designed for all 
standard bevel seat sanilary fittings. They SNAP into place provid­
ing self-alignmenl and ease of a ssembly and disass em bly. 
HAYNES SNAP-T ITES of TEFLON ore unaffected by cleaning solu­
tions, steam and solvents. They will nol embrittle at temperatures 
as low as minus 200° F. and are impervious to heal up to 500 ° F. 

fOR A FITTING GASKET THAT WILL OUT-PERFORM ALL OTHERS ... 
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Help overcome line vibrations 

Long life, use over and over 
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Quick, make an Advanced Milk Cryoscope 

... find the watered milk! 
A pile of Advanced M il k Cryo­

scope parts ? Not on your life! Th ese 
modules make an Advanced Milk 
Cryoscope that wi ll find wa tered 
milk- fast. They represent ca reful 
eng inee rin g, protect ion aga inst ob­
so lescence, and good service. A lot 
of pl annin g went into their design 
for convenience in f inding excess 
wa ter. 

Careful engineering: As new 
product improv e m e nt s co me 
along, you only buy a new modu le 
from Advanced to update you r ex­
isting Advanced Milk Cryoscope. 
Some models ca n even be con-

verted from one to another. This 
design keeps our engineers up late 
but we think it's worthw hile. 

Protection against obsolescence: 
Obso lescence usually isn ' t planned, 
it happens. We p lan to avoid i t. 
Eve ry improvement we make in our 
Advanced Mil k Cryoscope wi ll fit 
all our others in the f ield. This saves 
money for our customers and per­
mi ts you to have th e most up-to­
date M ilk Cryoscope ava il ab le. 

Service: Modu Jar construction 
means that if a breakdown occurs, 
a repl ace ment mo.dul e ca n be in -

Procedure for 

sta ll ed in i ts place w hile yours is 
se rv iced. I t's eas ier to locate the 
problem, too. C0 ll ect ca lls are ac­
cep ted for se rvice . We ca ll it our 
" Hot- Line". 

To find the watered milk- why 
not make an Advanced Milk Cryo­
scope? W ri te today for a free bro­
chure tel ling how ... or ca ll co llect. 

f7iiL2_ .BDV.BNCED 
~ INSTRUMENTS,INC. 
43 Ke nneth Street I 617 DEcatur 2-8200 
Newton Highlands, Massachu setts, 02161 
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·Think you can stick us with your dirty work 1 

Go ahead and try. 

Throw us the toughest cleaning or sanitizing 

problem you've got. We've ha'ndled some mighty 

sticky problems, and we've yet to be stuck. 
For example : in response to a customer's prob­

lem, a team of Pennsalt scientists recently devel­

oped a new process to remove burned-on stains 

from stainless steel heat exchangers-and prevent 

them from reappearing. The process not only got 

rid of the black stains completely, but saved the 

customer 51 % in cleaning costs, too! 
Think about it. Isn't there something in your 

plant that takes longer to clean than you'd like-

or that never gets completely free of stain? Maybe 

it's a blackened heat exchanger you think is un­

cleanable . Now you know it can be cleaned. 

Ask us how we can make our customized clean­

ing and sanitizing programs work for you, and save 

you time, trouble and money. 

Get in touch with us now. We 'll dispatch one of 

our technical representatives to survey your plant's 

cleaning and sanitizing requirements. It won't cost 

you a cent. 
You have nothing to lose but your stains . 

Dairy and Food Department 

PENN SALT CHEMICALS CORPORATION 

3 Penn Center, Fhiladelphia, Pa. 19102 
{PENNSALT~ 
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DETERMINING CLEANLINESS OF MILK CONTACT SURFACES BY 
PRELIMINARY STUDIES' ANALYZING- FOR CALCIUM RESIDUAL: 

J. v. HEINZ
2 

AND R. T. MARSHALL 

Dairu Departm ent, Universitu of i\llissou·ri 

and 

M. E. ANDERSON 

Tran~>portation and Facilities Research Di.vision, U.S.D.A., 

Columbia, Missouri 

( H.eceived for publication September 1, 1967 ) 

SuMMAHY 

A new procedure for determining cleanliness of milk pro­

cessing equipm ent is discussed . Calcium was removed from 

milk-contact surfaces by applications of 1 M HC1 and scrap­

ing with a plastic spatula. Quantities removed were _ de­

termined by atomic absorption spectroscopy. The mean resi­

dual concentration of calcium on equipment after "control 

cleaning" was equivalent to 0.07 mg/1 00 cm2
, and 95% con­

fidence limits indicated insufficient cleaning if the residual 

was 0.08 mg/ 100 cm 2 or hi gher. Suggestions for improving 

th e method are included. 

i\llethods for determining cleanliness of milk pro­

cessing equipment have previously been based on re­

covery of microorganisms (1), use of radioactive iso­

tope tracers (3 ), inactivation of hypochlorite by soil 

( 4) and miscellaneous methods. Disadvantages of 

these methods are many and varied ranging from 

poor repeatability to extreme complexity. We were 

seeking a simple, reproducible method that could 

be applied industrially and in research. 

Our hypothesis for study stated that since calcium 

is a major constituent of milk, of milkstone, and pre­

sumably of the majority of films left on milk pro­

_cessing equipment, quantitative removal and analysis 

of calcitnn from milk films would produce a reliable 

measurement of equipment cleanliness. Highly sensi­

tive and relatively rapid quantitative tests are now 

available for calcium. vVe theorized that quantita­

tive removal of calcium could be achieved by thorough 

washing of the sample surface using a strong acid. 

MATEHIALS AND METHODS 

!\ pplicatiu11s uf milk films. Skimmilk was applied to the 

tank walls using a sanitizer fogging device. The droplets 

were allowed to co ll ect until th e film just started to flow 

'lfh is study was in part supported by a fellowship grant to 

the senior author fron1 th e Dairy and Food Industri es Suppl y 

Association . 
' Present Address: Meyer-Blanke Company, St. Louis, Missouri. 

Contribution from the Missotn·i Agricu ltura l Experi111ent Sta­

tion . Journal Series 1umber 5247. 

clown the walls. The fihn was th en allowed to become visibly 

dry prior to analyses or the rinse or wash experim ents . 

R-inse and wash procedures. Cleaning was clone with an 

automatically controll ed CIP spray ball system mounted in 

a rectangular 2500 gal. insulated storage tank. The single 

spray ball was mounted in the center of the tank which 

measured 5' x 9' x 11'. The cycle provided for a 3 min 

rinse with tap water at 32 C, a 9 min detergent wash at the 

specified temperature and a 2 min c9ld water rinse. 

Detergent evaluations. Preliminary trials were made to 

determine th e applicability of this method for evaluating 

efficiency of cleaning by cold water detergents. D etergents 

tested were as follows: Allvf, a bulk milk-tank cleaner (A); 

22i4, an exp erimental fom1u lation by Economics Laboratories 

( B ); and Klenz-mate formu la 2124, a liquid mechanical dish­

washer detergent (C). 

T emplate. A fram e (Figure 1 ) made of extwded aluminum 

alloy was welded and coated with epoxy paint (O-Brien 

!\ lira-Plate) to preclude corrosion. A gasket made of silicone 

rubber ( Dow-Corning) was form ed around the bottom of 

th e template to prevent sample escape and facilitate recovery 

of test solutions. The handle was constructed to provide even 

pressure distribution on the gasket. 

Calci.u.m. remoual. The 440 cm2 sample area formed by 

th e template was flushed wi th 10 ml pmtions of 1 M HC1 

and distilled water. Dry milk film s were removed by 2 

applications of water, 3 of acid, and 1 of water; whereas, 

after rinsing or washing, th e order of application was acid, 

acid , water, acid, water, water. It was necessary to first 

apply water to the heavy milk film to prevent excessive pro­

tein coagulation. Solvent applications were made using a 

glass syringe, and the area was scraped between flushings 

with a plastic spatula moving from upper right to lower left 

( Figure 1 ). This loosened the film and swept the solution 

from th e surface. Samples were collected in plastic milk 

sample bags which were tied beneath th e template. 

Each wall of the tank was sampled after performance of 

the treatment being tested . Thus, 4 samples were available 

for analysis from each trial. When a series of different treat­

ments was necessary, samples were taken from adjacent areas 

so no overlap of sampling areas occurred. Duplicate de­

terminations were made of calcium content of each sample. 

To evaluate the sample collection method, 3 series of 8 

consecutive applications of 10 ml acid were made. vVith 1 

exception each 10 ml portion was collected separately and 

analyzed for calcium content to cletem1inc at what point 

residual calcium reached a level equivalent to that in the 
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Figure l. Template constructed of alw11inum alloy coated 
with epoxy paint. The area within the silicone rubber gas­
ket is 440 cm2

. The spatula and sample bag are made of 
plastic. 

acid rinse solution ( 0.2 ppm ) . 
To avoid fi lm buildup, and possible interactions between 

treatm ents, "control cleaning" was used after a treatment or 
treatment series was completed. This consisted of consecu­
tive applications for 15 min each of alkaline ( Klenzade HC-
41 at 66 C) and acid ( Klenzade AC-3 at 60 C ) detergents, 
respectively. This was followed by a 3 min rinse with tap 
water. 

Because tap water contained about 15 ppm. calciwn, sur­
faces were rinsed with distilled water before sampling to 
remove traces of tap water. Preliminary experiments indi­
cated this to be essential. 

Calcimn analyses. Atomic absorption spectroscopy was 
used (2, 5). To a 10 ml volumetric flask was added 8 n1l 
sample, 0.5 ml of 2% lanthanum solution (5) and deionized­
distilled water to bring to volwn e. Onl y 4 m l of sample were 
used when a hjghl y soiled surface was sampled . 

Concentrations of calcium in th e standards were representa­
tive of th e samples, and a cont rol containing no added eal­
cium was prepared . A standard curve was plotted fron1 
which sample calciwn concentrations were determined. 

Analyses were perfo rmed on a Perkjn-E lmer 290 atomic 
absorption spectrometer equipped with a zinc and ealcium 
lamp and a strip chart recorder. Acetylene was the fu el 
gas and filtered compressed air the supporting gas. 

REsULTS AJ\'D DrscussiON 

Removal of calcium from the milk film was es­
sentially complete after the third application of 10 
ml of acid (Figure 2) when either highly or slightly 
soiled walls were tested . \ iVhen the surface was 
heavily soiled, samples 1 and 2 were collected to­
gether and this value was plotted in the interm~cliate 
position. Quantities of calcium in control sm!lil.ph'!s 
of acid are represented by the horiw ntal dotted lime. 
Three applications of acid resulted in pra€ti€aHy 
quantitative calcium removal. 

When a surface was heavily soiled, protein coagu-

lation resulted when acid was applied making the 
soil difficult to remove. This could be avoided by 
first applying 10 ml water and collecting the sample 
with the aid of the spatula. This should be considered 
in es tablishing a standard procedure. 

Data in Table 1 represent 4 determinations each, 
1 sample from each tank wall, for the various test 
conditions. Trials evaluating the "control-wash" and 
the "after rinse" res idual were replipated 4 times ( 4 
tanks-4 samples per tank ) . Others were duplicated 
( 2 tanks-4 samples per tank ) . The mean calcium 
concentration after control cleaning was 0.5 ppm. 
which is equivalent to 0.07 mg/ 100 cm2

• Ninety-five 
per cent confidence limits placed the true mean 
within the range 0.214-0.786 ppm. Therefore, it 
should b e valid to consider concentrations of 0.8 ppm 
(0.11 mg/ 100 cm2

) and higher as indicative of . ex­
cessive milk residual if the control wash was satis­
factory. Sueh an interpretation indicated that none 
of our exp erimental detergent/ temperature combin­
ations were completely effective. However, detergent 
A ( 66 C ) in trial 2 and detergent B ( 35 C ) in trial 
1 produced good results. In other instances one or 
more areas were "acceptably" clean but not all areas. 
Twice we observed "acceptable" residual after only 
rinsing. The relatively large amount of calcium re­
moved by the rinse procedure is noteworthy. ·w e had 
exp -:cted greater differences in quantities of calcium 
removed from the rinsed surfaces and the washed 
surfaces. 

Variations in cleanability 
ably influenced these data. 

of the tank walls prob­
Visual observations in-
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.t. TRIAL (HEAVILY SOILED) 

o TRIAL II (LIGHTLY SOILED) 

• TRIAL Ill (LIGHTL Y SOILED) 

2 3 4 5 6 
SAMPLE NUMBER 

Fi~¥Ire 2. Parts per million of calcium in solutions taken 
in consecutive samplings of soiled milk-contact surfaces using 
10 ml of 1 M HC1 per sample. 

, 
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TABLE 1. PARTS PER MILLION OF CALCIUM IN 60 ML OF SOLUTION USED TO REMOVE CALCIUM FROM 440 CM2 TEST AREA AFTER 
V AIUOUS TREATMENTS OF THE SOILED SURF ACES 

Dry Arter 
Control MUk Rinse 

Trial No . Wash Film (32 C) 

1 0.5 8.3 2.0 
0.4 7.2 2.0 
0.3 7.8 0.6 
0.4 6.3 1.2 

Trial mean 0.4 7.4 1.4 

2 0.8 10.3 1.5 
0.3 9.4 1.6 
0.4 9.0 0.9 
0.4 8.4 1.0 

Trial mean 0.5 9.3 1.2 

3 0.6 1.9 
0.5 1.7 
0.6 1.6 
0.7 1.9 

Trial mean 0.6 1.8 

4 0.6 1.4 
0.5 1.4 
0.5 1.4 
0.5 0.6 

Trial mean 0.5 l.2 

Treatm ent mean 0.5 8.3 1.4 

dicated considerable differences in velocity of water 
runoff from tank walls. 

Use of tl1e confidence limits in interpreting these 
results provides an objective measurement of clean­
liness . Our visual observations indicated a well­
cleaned tank after the "control cleaning". Also recog­
nized . is the probability that some calcium will be 
found in samples from acceptably clean surfaces be­
cause of residual from tap water. However, we an­
ticipate that the confidence interval can be reduced 
by procedural modifications. 

A potential source of error is leakage arow1d the 
template gasket. During our latter experiments, 
samples were weighed to assure recovery of essential­
ly all the acid and water. Since we did not weigh 
them during earlier studies, this could have been 
the cause of some variation. The template gasket 
was flexible but not sufficiently so to allow sampling 
f ·om curved or very uneven sw-faces. 

These results constitute a preliminary report of a 
method considered potentially quite useful. Refine­
ments and standardization of procedure will be 
necessary. The following are suggested: (a) reduce 

Detergent Detergent Detergent Detergent 
A A B c 

(66 C) (35 C) (35 C) (35 C)' 

1.0 1.3 0.4 1.1 
0.7 0.9 0.5 1.0 
0.9 0.9 0.7 0.9 
0.8 0.8 0.5 1.0 

0.8 1.0 0.5 1.0 

0.6 0.6 1.0 1.9 
0.4 0.5 0.6 0.6 
0.6 0.7 0.6 0.7 
0.4 1.0 1.0 0.6 

0.5 0.7 0.8 0.9 

0.6 0.8 0.6 1.0 

ting agent in the solvent; and (c ) allow buildup of 
film during evaluation of cleaners rather tl1an sh·ip­
ping the walls clean after each h·ial. Such procedural 
changes will increase differences in calcium concen­
trations between control samples and those from in­
completely cleaned surfaces. 
the quantity Of calcium solvent to 25-30 rnl, applying 
in 5 ml incremerits; (b ) incorporate a non-ionic wet-

REFERENCES 

1. American Public Health Association . 1960. Standard 
methods for the examination of dairy produ~ts, 11th eel. Am . 
Public Health Assn., Inc. New York, N. Y. 

2. Elwell, W . T., and J. H. F . Gidley. 1966. Atomic­
absorption spectrophotometry, 2nd eel. Pergamon, London. 

3. Jen~gs, W. G . .1961. A critical evaluation of in vitro 
radioactive phosphorus additions for estimating soil deposits . 
J. Dairy Sci. 44:258. 

4. Maxcy, R. B. 1966. TI1e relationship between residual 
soil and microbial growth after circulation cleru1ing. Food 
Technol. 20: 221. 

5. Robinson, J. W. 1966. Atomic absorption spectroscopy. 
Marcel Dekker, Inc. New York, N. Y. 



340 

THE ROLE Of MANAGEMENT IN DAIRY AND FOOD SANITATION' 

D. L. GIBSON 

DepaTtm ent of Dairy Science 
UniveTsity of Saskatchewan 

Saskatoon, Canada. 

MANAGEMENT MuST R ECOGNIZE ITS R ESPONSIBILITIES 

This brings us to the first and most important role 
of management in sanitation. Management itself 
must recognize the necessity of a sanitation pro­
gram and must be convinced that good sanitation 
is the basis for the manufacture of top quality prod­
ucts. 

It may be that communications by the press, radio 
and T.V. have over-accentuated the number of food- , 
borne infections occurring on this continent but just 
in the recent past there have been a number of in-
cidents reported, such as salmonellae in dry milk 
and barbecued chicken as well as Clostridium. botu-
linum. in smoked and canned fish. Those of you who 
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It is first necessary to draw a guideline as to what 
area management comprises . The Winston Diction­
ary defines "management" as "the act or art of con­
ducting or controlling, administration, control, pru­
dent dealing, skilful direction, those collectively who 
are responsible for the direction of an enterprise or 
business." It is unfortunate that many in positions 
of responsibility have forgotten the word "collective­
ly" in the definition. Consequently, management in 
the minds of many depends on the position they hold 
in the so-called chain of command. Management 
may be from General Manager up to President, or it 
may start with the foreman, depending on the think­
ing of the individual. Often foremen are in a "no 
man's land" due to top management action. In short, 
they are foremen in name only. They don't belong 
to a union but they don't fit into the management 
and, as a result, are men who (a) are paid wages, 
(b ) are not given any real authority and (c) are 
intentionally kept "uninformed" by a management 
that's interes ted only in execti.tives at the top. 

are in the milk business know that the 1966 Sur­
veillance Report To. 49 showed 22 dry milks in this · - · 
country containing salmonellae. This is inexcusable P' 
and management must accept the responsibility. 

The importance of sanitation in the manufacture 
of all food products in today's market cannot be over­
emphasized. Laboratories all over this contine~t 
are continually devising new methods and techm­
ques to assist in extending the shelf life of food 
products. Our laboratory, in conj~mction with ~r. 
A. Catchick, quality control supervisor of the Dauy 
and Poultry Pool, has . a paper in the press outlining 
a method which will assist the laboratory in pin­
~)ointing post-past~urization contamination of dairy 
products in 16 hours. It has an accuracy of about 
80 percent and is far superior to the coliform test 
for routine control. This type of information is 
crucial to management. If it had been available 
earlier, it might have assisted in eliminating a patho­
genic sh·ain of Escherichia coli (serotype 026: B6 ) 
which was isolated from a Canadian dairy product 
during a survey of isolates obtained from various pub­
lic health laboratories across Canada, which was con­
ducted by our laboratory last year. 

'Presented at the 54th Annual Meeting of the International 
Association of Milk, Food and Environmental Sanitarians, Inc. , 
at Miami Beach , Florida, August 14-17, 1967. 

Not long ago an interested visitor went through 
3 dry milk plants. At one he was told that the 
laboratory had isolated Salmonella organisms from 
1 dry milk run. The sample was forwarded to an 
independent laboratory for confirmation. The re­
sult came back negative and all in that plant breathed 
a sigh of relief and completely forgot their plan ~f 
action for a complete sanitation program-and 1t 
was certainly needed . 

It is significant that the managers of all these oper­
ations were originally trained in small plants. In the 
past, the amount of quality control and sanitary 
practices followed usually depended on the size of 
the operation-the larger the operation the greater 
the amount of quality control conducted and sani­
tary procedures followed. In many instances small 
operators have had good records in overall plant 
gradings. This, we are aware, was due primarily to 
the small operation which had a few producers and 
these were personally known to the manager and 
were easily controlled . Further, produce was hand­
led the same day, absence of complicated equipment 
made cleaning a simple procedure and multiplicity 
of package size was no problem. It is rather un­
fortunate that small operators had such a good record 
of quality because many in the position of manage­
ment today have come up through this type of oper-
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ation and sometimes do not realize the significance 

of all facets of sanitation (the practical application 

of scientific knowledge to the preservation of health ) . 

Matthew Arnold wrote over 100 yr ago, "Faith in 

machinery is our besetting danger . . . as if it had 

a value in and for itself." In this age of computers 

and automation, there is still the tendency of man­

agement to rely on machines and to give too little 

emphasis to lower echelon workers. The prime re­

quisite to insure the success of a complete environ­

mental sanitation program is the interest taken and 

the example set by management. In the eyes of the 

employees any disinteres t at the top is magnified 

a hundred times and will quickly be reflected in the 

employees' actions and attitudes. 

1 EED FOR MANAGEMENT I NTEREST I N 

Q uALITY CoNTROL 

History has a habit of repeating itself and in look­

ing back to Solomon, one of the world's most brilli­

ant minds, we find that he said, "'Where there is no 

vision, the people perish"-(Prov. 29:18). Manage­

ment, or any member of management, approaching 

the task of facing up to the problems of the food 

industry in a purely selfish way and without the 

interests of the consuming public in mind, lacks the 

vision which must exist if the organization is to con­

tinue as an effective instrument. It can be seen, 

therefore, that it is most necessary to have a clear 

insight into and a firm grasp of the principles and 

purposes of a complete sanitation program. W. C. 

Lawton has stated, "The food industry in general 

knows the concepts of quality, but many do little 

about it unless motivated by one of three things : ( 1) 

Regulation; ( 2 ) Customer complaints; and/ or ( 3) 

Economics. In the past there used to be a pride of 

label built into products, where companies took 

special care to turn out the best product their knowl­

edge permitted in an effort to satisfy the customers . 

Today, many practise the idea of minimum quality." 

It is b1own that laboratory control and super­

vision of all operations in a food plant by competent 

technicians is, of course, a must. Too often this 

phase of management becomes so routine that it 

ceases to be effective. One example, concerning 

regulation, will illustrate this point. For some time 

sediment tests on butter have been conducted by 

central laboratories in Canada and the results are 

reported to the individual plants . One plant in our 
·l area had been running from 0 to 10% acceptable and 

management advised that they were following all 

procedures to produce an acceptable product . \i\lhen 

10 out of 10 churnings were reported unacceptable, 

an inspection \vas made. Neither salt nor neutralizer 

was properly protected. o attempt was made to 

filter the water. Cans were inadequately washed 

and returned to the producer . Only one very in­

adequate attempt was made at filtering the cream­

and that in the wrong place. Not one of the recom­

mendations for prescribed methods for handling the 

product had been followed. Changes were made 

and the following grading report shovved 100% accept­

able results. 

This is only one example of many that could be 

cited, but it does point out the veracity of the state­

m:: nt of J. L. Goddard, U. S. Food and Drug adminis­

trator, when speaking about salmonellosis: "Although 

a major part of the initial contamination comes from 

such things as fish meal and a v~ide variety of animal 

and poultry products, we are convinced that a prime 

offender is a general carelessness about the basic 

principles of sanitation in many processing plants." 

Thus, K. F . l\tleyers' statement, "Filth is filth, whether 

it is cooked or raw, safe or harmful, visible or in­

visible to the naked eye", should be a prime factor in 

motivating food plant management personnel to 

maintain strict sanitary control. 

E :MPLOYEE TRAINING A l\1ANAGEJviENT FuNCTI01 

During the past decade there has been a major 

consolidation of food plants and, as a result, oper­

ations are much larger. Out of this has grown an 

organizational chart which shows on paper clear-. 

cut goals and responsibilities. Unfortunately, clear­

cut responsibilities are usually limited responsibilities 

which, like the army, follow a chain of command, 

where the employee is expected to respond whole­

heartedly. This is supposed to minimize the amount 

of training necessary for the rather large turnover 

in help. As C. Argyris states, "Many employees 

adapt to the organization world by withdrawing from 

their work and by lin1iting their involvement in it." 

It is the only safe way the employee has of maintain­

ing some semblance of self-esteem and still produc­

ing. It is extremely necessary that employees below 

· the rank of foreman be recognized for their worth , 

yet the lower one looks down the organization chart, 

the more technology conh·ols human behavior and 

attitudes in this day and age. Consequently, it is 

essential to give better training rather than less to 

these employees instead of depending on automation . 

The last decade has seen the highly specialized 

occupation become commonplace. Thus the grow­

ing complexity of our various food plant operations 

has reopened the gap bet\'leen school and employ­

ment. It has been found that many of the special 

skills and much of the knowledge required today can 

only be properly acquired through· a system of "on 

- - ----~--- ~
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the job" training. However, this type of training in 

no way resembles the old apprenticeship training 

under a new name. It is designed to create tm:ough 
selective training potential management personnel 

for the future as ·well as a stimulus to better morale 

and greater efficiency. P. T. Young wrote, "Human 

efficiency depends (also) upon what is commonly 
called morale. The morale of a man is his attitude 

toward his work. The morale of a worker is changed 

by such incentives as praise and reproof, rewards 

and punishment, working against a competitor or as 
a member of a co-operating group, working with 

knowledge of results or no knowledge, achieving 

success or failure, working with a definite aim or 
with no purpose." 

A well-phumed staff training program need not 

necessarily be an expensive undertaking but it does 

take time and thought and p ersistence. The lack of 
any such program, however, can be very costly. 

For example, the withdrawal from the retail market 

of dry milk solids containing salmonellae has creat­

ed a feeling not only of uneasiness on the part of 

many consumers regarding the wholesomeness of 

milk powder but also a doubt as to the safety of pre­
pared foods in general. If sanitation, safety and 

housekeeping h·aining programs had been in force, 

it is very doubtful that this would have happen­

ed. Staff h·aining reduces turnover, increases 

production and improves co-operation and morale. 

However, probably one of the most interesting by­
products is that communication betvveen manage­

ment and employees becomes easier and more direct. 

How much h·aining is necessaq and what form it 

takes varies greatly from one food indush·y to an­
other and from job to job. But the fact is becoming 

clearer every day that every food plant requires a 
h·aining program for persom1el, regardless of their 

past experience or educational qualifications and it 

is a sound investment. 

EMPLOYEE ATTITUDES IMPORTANT TO MANAGEMENT 

Too many top management p ersonnel are too busy 
to realize that indush·ial relations within the plant 

are made up largely of attitudes. It's the way that 

people look at things that counts and, unless em­

ployees understand the what, why and how of sani­

tation, housekeeping and safety as outlined by man­

agement the fullest support of any program can­
not be expected. This imposes on management the 

obligation of building on hvo fronts : the emotional 

front and the intellectual front. VVhen a meeting of 

minds is desired, nothing is more important than to 

explain, and there is nothing in a good training pro­
gram that management cannot make intelligible 

if .it is approached the right way. But following im-

mediately behind the facts must come a relation of 

the facts to the individual lives of those affected by 
them. It is possible, in some extreme cases, that the 

relationship between management and employe~s 

has reached the point of no return and cannot be 

brought back. 

Be that as it may, what management can do is to 

point out how essential enviwnmental sanitation is 

in a food production plant, - that an ahnosphere of 

good maintenance, interest and care are all part of 
a sanitary pro g r am. 'iiVithout a "do it now" 

philosophy on the part of management, every day 
maintenance degenerates into a serious problem which 

will affect all sanitation practices in a plant. All too 

frequently, sanitation and maintenance are hap­
hazard procedures. Unless someone is made respon­
sible (and that someone must have an interest as 
well as initiative to keep on top of tl1e many prob­

lems which develop ), the conducting of a program 
for stabilization is impossible. This is the duty of 

supervisors or foremen but they must have the sup­
port of all senior p ersonnel. 

Unless management views the sanitation pro­
gram and any changes contemplated tlu·ough tl1e 

eyes of the worker, how can it tell what needs to 

be clarified so tl1at tl1e good points of the program 
can be made visible to the worker? The senior 

executives sometimes ask at this point, "But what 

about the supervisors and foremen, isn't that their 
job?" Certainly, the supervisor is the key man and 

the natural person for an employee to tmn to when 

he wants to know something. However, he can only 

do an adequate job when delegated that authority. 
This is the area where programs break down -
where the general manager does not in many cases 

consider tl1e rank of foreman as management and 
will not delegate responsibility. 

Recently a visitor to several food plants asked the 
following question in each : "Do you have a h·aining 

program on environmental sanitation operating 
and, if so, what are the results?" The answers ranged 

all the way from embaHassment, evasion, halting 

answers to a discussion of well-organized plans. In 

better operated plants it was mentioned that they 

had not achieved their goal by an overnight crash 
program of inspection and criticism- rather it was 

a plan developed over a period of time and included 

safety as well as sanitation. The original system be­

gan as a safety ·program but it was realized that 

housekeeping, maintenance and sanitary practices 

were of such an order of importance that if these 

were controlled, so was safety. The top manage­
ment in these plants not only established but main­
tained an active interest in the whole h·aining pro­

gram. 
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Probably one of the best ways of interpreting why 

some food plants have excellent records of safety and 

have extremely well-operated sanitation programmes 

is to look at the reasons for complete failure in others . 

As an example, there are li sted below the reasons 

for business failure (in these instances, complete 

collapse) in percentages in Canada for a rather 

typical year by Dun and Bradstreet. 

Cause 

Neglect 

Fraud 

Lack of experience in the line 
Lack of managerial experience 
Unbalanced experience 
Incompetence 
Disaster 
Reason unknown 

Per cent 

2.2 

0.3 

4.4 
46.2 
12.2 
32.9 

1.3 
0.5 

More than 95% of business failures reported were due 

to lack of experience, lack of managerial eJ.,:perience, 

unbalanced e>-'Perience and incompetence. In other 

words, nearly every collapse could be placed on the 

shoulders of management and the same can be said 

for poor environmental sanitation programs in food 

plants. 

CONCLUSIO, 

No attempt has been made in this paper to tailor 

a set program for environmental sanitation in any 

specific food plant, nor have any hard and fast rules 

been elucidated on co-ordination between top man­

agement, superintendency, supervisory and foremen 

personnel and laboratory control. The synchroniza­

tion of these groups in plant maintenance, safety and 

housekeeping will form the nucleus of an environ­

mental sanitation program-but certain rank and 

file employees must be included to insure success. 

Too much emphasis has been placed on plants hav­

ing modern equipment which is designated "fully 

automated" but require personnel to operate, and 

frequently the equipment is more prone to ills than 

man. In closing, the old cliche is stated, "Poor sani­

tation in a modern food plant is much less desirable 

than a plant with more modest appointments but with 

an awareness of sanitary practices for satisfactory 

processing." Only interested management can indoc­

trinate all employees on the necessity of environ­

mental sanitation with a continuing well planned 

educational program, and two major accomplish­

ments will ensue : ( 1 ) food products will be safe 

from a public health standpoint; and ( 2 ) food spoil-

age will be controlled. 

RELATIONSHIP BETWEEN 
DISEASE AND REFUSE 

The Public H ealth Service's National Center for Orban and 

Industrial H ealth in Cincinnati has released the first survey 

of Hteratme dealing with th e relationship between disease and 

the 800 million pounds of refu se Americans throw away every 

day. The engineer's term for this kind of pollution is solid 

waste. 

Jerome H . Svore, Director of the Center, said the publica­

tion, Sol·id ' •Vast e/ Disease Relationships, may prove to be a 

landmark on th e road toward safe and sanitary solid waste 

disposal. 

- The b~ok ~\~as - writte~;-under--corili;ct wi th the~ 

Cet~ ter by Thrift G. Hanks, :M.D., of Aerojet-G eneral Cor­

poi·ation, Azuza, Califomia . 

Among other things, it was found that there is strong 

evidence th at th e col) ection of refu se is one of th e most 

hazardous occupations, partly because of an absence of in­

jury prevention programs among sanitation workers. TI1e 

book discusses disease associated with such problems as 

chemical wastes, fH es, hum an waste, animal waste, rats and 

mosquitoes. 
The author scanned approximately 350,000' titles to write 

the 179-page publication. It will be used primarily by the 

health professions and by r esearchers in the basic medical 

sciences. 
Four companion volwnes to the pubHcation contain the 

am~otated . bibHogra1~hy of the 755 titles cited by the author. 

These vohunes are on microfi lm and are avai lab le at th e 

University Microfilm Compan y, Aim Arbor, Michigan 48107. 

Single copies of the basic publication may be obtained by 

wdting to Richard Vaughan, Chief, Solid vVastes Program, 

National Center for Urban and Industrial Health, 222 E ast 

Central Parkway, Cincinnati , Ohio 45202; or from th e HEvV 

Press Office, Room 5541, lorth HEW Builchng, 4th and In­

dependence Avenue, S.'vV. , \Vashington, D .C. 20201 , tele­

phone 962-2548. 
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SANITATION IN RECREATION AREAS' 

JosEPH. P. ScHoCK 

Environmental Sanitat-ion P-rogram 

Natinnal Center fnr Ur/)(ln and Industrial T-1 ealth 

C incimwti., Ohio 

Historically, public health workers have been 
charged with the unhappy responsibility of warning 
the public of health hazards-real or potential. The 
rapid change in the pattern of our environment dur­
ing the past few decades has provided ample oppor­
tunity for such warnings. Air is becoming a prob­
lem in air pollution-so stop breathing. Our foods 
are becoming implicated in food borne disease- so 
stop eating. Alcoholics Anonymous are in a difficult 
position since our water supplies have been shown 
to contain increasing amounts of toxic chemicals-so 
stop drinking water. The Surgeon General's report 
on smoking condemns the practice as hazardous-so 
stop smoking. Statistically, we can prove that sl~ep­
ing is the most hazardous activity in the world, smce 
most deaths occur in bed-so stay out of bed. 

It is with a feeling of utter relief and tremendous 
enthusiasm ·which results from my being able to say 
"Recreation and Public Health are synonymous." Here 

_ we have a positive program we can support-?ne 
which contributes to the health, physical well-bemg, 
and social improvement of our p eople. 

Although we may have had a slow start, public 
and governmental recognition of the values o: recre­
ation have grown at a tremendous rate, particularly 
since the end of \ iVorld War II. This has tended to 
parallel the gains of our economy and the increase 
in leisure time. Do you know that at the turn of the 
century the average work-week in this country vvas 
60 hr? Today, the average work-week is 40 hr, and 
many predict that b y the yem· 2000, it will be 30. 
An understanding of the demand for recreational op­
portunities and the extent of present and plan~ed 
governmental activities a~·e essential t~ ~y meanmg­
ful discussion of recreatiOn area samtatwn. 

Dollar-wise, recreation is big business. The com­
bined expenditures of all forms of government­
Federal, State, and local-are estimated to be over 
a billion dollars annually. In addition to the govern­
mental expenditures, there is a nventy-billion-dollar 

'Presented at the 54th Annual Meeting of the International 
Association of Milk, Food and Environmental Sanitarians, 
f.. linmi Beach, Florida, August 14-17, 1967. 

market for goods and services utilized in outdoor 
recreation . 

\iVe also must recognize that recreation is not limit­
ed to any segment of our population, or confined to 
any group with a burning desire or interest, such as in 
fishing or golf; but it is an activity participated in 
by fully 90% of the population. · 

An insight into the things that people do for recre­
aticm is also necessary if we are to deal successfully 
with these problems. Surprisingly the most popular 
activity is driving for pleasure, followed very closely 
by walking for pleasure. Activities in order of popu­
larity following walking are: outdoor games or sports, 
swimming, sight-seeing, bicycling, fishing, attending 
sports events, picnicking, nature walks, boating, camp­
ing, ice skating and water skiing, to name a few. 
These activities bear out the fact that water is a 
focal point of recreation, and this fact presents addi­
tional problems for health agencies because many of 
these activities on the water and the watersheds tend 
to degrade the quality of water which is ultimately 
used for human consumption. 

Outdoor opportunities are most urgently needed 
near metropolitan areas as three quarters of the peo­
ple will live in these areas by the turn of the cen­
tury. They will have the greatest need for outdoor 
recreation, and their need will be the most difficult 
to satisfy as mban centers have the fewest facilities 
(per capita) and the sharpest competition for land 
use. 

Across the country, considerable land is now avail­
able for outdoor recreation, but it does not effectively 
meet our needs. Over a quarter billion acres are 
public designated outdoor recreation areas. How­
ever, either the location of the land or restrictive 
management policies, or both, greatly reduce the ef­
fectiveness of the land for recreation use by the bulk 
of the population. Much of the W est and virtually 
all of Alaska are of little use to most Americans look­
ing for a place in the sun for their families on a 
weekend-when the demand is overwhelming. At 
regional and state levels, most of the land is where 
people are not. Few places are near enough to 
metropolitan centers for a Sunday outing. The prob­
lem is not one of total acres but of effective acres . 

, 
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P u BLIC HEALTH AsPEcrs OF R ECREATIONA L AREAS 

According to available information and reports, the 

planning, provision and maintenance of environmental 

san itation facilities basic to health protection in rec­

reational areas are not keeping pace with recent 

trends and the rapidly increasing population using 

the various types of recreation areas. As a result, 

optimum use of such areas is not possible and rapid 

deterioration of overtaxed facilities is all too com­

mon. \iVhere facilities such as water supply, sewage 

disposal and refuse handling are inadequate or total­

ly lacking, pollution creates conditions which are 

grossly insanitary and the door to serious environ­

mental health hazards is being opened on vacationers 

and neighboring community residents. Because the 

cost of adequate environmental health utilities and 

facilities often are approximately one-third of the 

cost of developing total ne"v recreational areas, the 

role of the environmental health specialist in requir­

ing and assuring proper environmental conditions 

should be recognized by recreation, park and public 

health agencies as a very important and vital aspect 

of recreation area development. An example of a 

new trend in vacationing occurring in the past 5 

yr is the increasing use of travel trailers contain­

ing individual water and sewage systems. 

The overall Federal recreation policy developed 

by the Bureau of Outdoor Recreation in the Depart­

ment of Interior gives full recognition to the need 

for high standards of public health protection in rec­

reational areas. Emphasis is placed on the need 

for the cooperative participation of all levels of 

government and private enterprise for the planning, 

provision and maintenance of sanitary facilities in 

recreation environments. This is outlined in the 

Recreation Advisory Council's Circular No. 3, "Policy 

Governing the Water Pollution and Public Health 

Aspects ·of Outdoor Recreation." This Council has 

been re-established as the President's Council on 

Hecreation and Natural Beauty by Executive Order 

11278. Let me cite two excerpts dealing specifically 

with the role of public health authorities in this mat­

ter and with their relationship to officials having 

direct managerial responsibilities for recreation and 

park development, construction and maintenance: 

"It is incumbent upon agencies responsible for the 

planning, development, and operation of outdoor 

recreation areas to provide the health and sanita­

tion safeguards required to protect the health, 

safety, and well-being of the recreation users." 

~ "To achieve that objective, agencies responsible 

for the management of outdoor recreation areas 

shal l utilize the recommended health standards of 

the Federal , State, or local public health authority 

having jurisdiction; and they shall maintain close 

cooperation and consultation with the appropriate 

public health authority." 
As large as the F ederal program is, it is still recog-

nized that State and local governments have really 

the key role in the development of recreational fa­

cilities, since, being closer to the people, they may 

shape their programs to meet particular needs and 

problems. The function of health agencies continues 

and extends into recreational activities under their 

jurisdiction. In the field of recreation, the Public 

Health Service is attempting to perform its normal 

function of collating information, providing technical 

assistance and consultation, development of uniform 

standards, and fostering research. However, we also 

have an operational program because many of the 

ational Park Service areas are ··under the exclusive 

jurisdiction of the United States Government. Since 

1922 we have had an operating agreement with the 

National Park Service for consultation, including in­

spection and plan review of environmental health 

facilities and programs in national parks. Most other 

areas under Federal management, i.e., Forest Service 

land, Bureau of Land Management land, Bureau of 

Reclamation land, etc. , do not fall within the ex­

clusive jurisdiction classification, and State laws and 

regulations are applicable. The authority of health 

departments to regulate sanitation facilities in recrea­

tion areas on land other than that owned by the Fed­

eral government and on private property will vary 

depending upon the sh·ength or weakness of State 

law. 

ENVIROMENTAL HEALTH PROBLEMS I N OLVED 

Let us now turn our thought to environmental 

health aspects of outdoor recreation. First of all, 

we can ask "\iVhy does this merit special attention 

when considered with all the other pressing and im­

portant functions that we have?" One obvious ans­

wer to that question is that there are far too many 

outbreaks of disease occurring in our recreation areas. 

The unfortunate typhoid outbreak in Zermatt, Swit­

zerland, could easily be repeated in many of our 

recreational areas. In March of 1962, 75% of the 

tourist population visiting a popular ski area in the 

west was struck low by an outbreak of gash·oenteritis. 

Investigators were not really surprised when they 

discovered that the condition was practically en­

demic, and had been recurring periodically for many 

years. Outbreaks of gastroenteritis have occurred 

so frequently in many areas that local r esidents have 

applied descriptive terms to them, such as "Yellow­

stone-itis," "Sheridan Clink," "Belton Belly," and 

"Rocky Mountain Quick-step." The Public H ealth 

Service has investigated many of these outbreaks, 

and describes them with the term, "resort diarrhea." 
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\ 1\Te have been somewhat unsuccessful in control­
ling these outbreaks and other conditions deleterious 
to health because we have not fully recognized that 
there are many special and unusual conditions per­
taining to recreation which thvvart our efforts to 
apply procedures found satisfactory in commtmity 
programs. A few of these unusual or special condi­
tions may be listed as follows: 

l. Seasonal operation. This raises many economi­
cal problems for private individuals or companies 
operating recrea tion facilities, such as dude ranches 
and lake resorts . Although the visitor may be de­
lighted to return to nature and live in primitive sur­
roundings, adequate public health precautions re­
quire use of devices and equipment such as chlor­
inators, dishwashing machines, and sewage treat­
ment facilities, to name a few, which often are ex­
pensive and pose a very real question and sometimes 
a dilemna, about the feasibility of financial invest­
ments in seasonal operations. The economic ques­
tion may be transposed to a whole host of problems 
even in government operation. For example, packer­
loader equipment would b e a great time and labor 
saver for solid waste collection in campground areas 
in many large parks and recreational areas, but can 
the considerable cost of this equipment be justified 
if it will b e used only three or four months of the 

year? : 
Seasonal operation also creates many problems re­

lated to p ersonnel and staffing. A majority of food 
service personnel in recreation areas could be classi­
fied as amateurs, and this refers primarily to college 
students. Could this use of unskilled food service 
personnel be in any way related to the frequent 
outbreaks of gastroenteritis in recreation areas? Staff­

ing for seasonal operation is also a problem · when it 
is necessary to employ modern-type water and sew­
age trea tment facilities. It is necessary that opera­
tors be trained and the "bugs" worked out of the 

plant from the init~ation of operations in June. By 
the time this is accomplished, it may be Labor Day 
and time to close the plant down for winter. 

2. Public Behavior. This also is a matter which 
makes the whole question of recreation sanitation dif­
ferent. A quote from the report on Outdoor Recre­
ation for America on this topic reads, "Perhaps the 
most serious difficulty in public use of private lands 
is the problem created by the guests. Complaints 
are common about vandalism, theft , and thought­
less actions injurious to property and to the general 
recreation environment. Picking up trash and litter 

left by guests, and repairing petty damages , are often 
a major expense ... " V•/e have all seen many, many 
examples of problems caused b y thoughtless visitors 
to recreation areas. Careless disposal of garbage, 
such as the ever-present watermelon rind, is the 

major contributing factor to fly population in recrea­
tion areas. There are many examples we could cite 
of vandalism, but perhaps it is sufficient to say this 
is a problem, and suggest that you think for a moment ,, 
of the pit-privies which you have observed from time 
to time in some of our recreation areas. These are 
often a special target of vandalism. The solution to 
this problem of public behavior may require major 
expenditures for more caretakil)g personnel and may 
also require an extensive public education program 
similar to the Smoky Bear effort in fire prevention. 

3. Accidents. Frequent accidents are also a char­
acteristic of recreational activities which should not 
be ovcrlooked by health agencies. A recent study has 
indicated that one out of fom patients treated at 
hospitals in one northeastern city were infured while 
participating in sports, recreation, or entertainment. 
There are some sports, such as skiing, sledding, hunt­
ing, and swimming, which are inherently hazardous, 
but frequent accidents generally are associated with 
recreational activities because these are activities 
which are new to people or in which they engage only 

occasionally. 
4. V ecto·r and Animal Problems. Recreation in the 

outdoors provides the recreationist with much more 
exposure to animals, reptiles , and insects which in 
many instances may pose a threat to health and 
safety. Infection by encounters with rabid bats , 
ticks causing Rocky :Mountain spotted fever, en­
cephalitis, and fl eas from rodents infected with 
plague is potential in many areas. Insects crawling 
into the ears of outdoorsmen have created ·painful 
conditions that require surgical procedures for re­
moval. Visitors are sometimes bitten or attacked by 
animals as bears or snakes. :tviosquito bites may cause 
such discomfort to visitors that some recreation areas 
are unused or full enjoyment is not possible. 

5. Noxious Plants and Weeds. This again will b e 
an increasing problem as greater numbers of people 
are exposed to the outdoor environment. The major 
problems are related to hay fever and other allergic 
reactions , such as poison ivy and poison oak. Millions 
of Americans annually suffer from these conditions. 
Control measures, which are in the embryonic stage, 
offer much promise for relief in the future. 

6. Remote Locations. Lack of electric power and 

roads in remote areas cause many design and opera­
tion problems. If electric power is unavailable pres ­
sure for a water distribution system must b e pro­
vided by other .means. Intakes may be located high 
enough upstream to produce sufficient pressure by 
gravity flow or internal combustion engines may b e 
used for pumping. Transportation of construction 
materials and operational supplies to a remote · ,~rater 
intake or treatment location may b e difficult. 

7. Landscape and W-ildlife Protection. The ob-
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jectives of many recreational activities require, among 
other things, the preservation and development of 
the natural scene for enjoyment by present and fu­
ture generations. This entails considerable effort on 
the part of planners to assure that the natural scene 
will not be despoiled by man-made structures such 
as elevated steel water tanks, water and sewage treat­
ment facilities located within view of visitors. This 
factor of landscape protection requires many sani­
tary engineering innovations and often times results 
in the use of alternative methods which are most 
costly. 

There are many additional factors too numerous 
to be listed here, which call for new approaches and 
approaches which are different from those employed 
on our every-day community sanitation programs. 
Dealing with these environmental health problems 
successfully will require a partnership approach of 
health agencies at all levels. 

R ECREATION ENVIRON~'!ENT 

Among the requisites for a safe and healthful en­
vironment are the following: 

Site Selection-Proper consideration of drainage, soil perm a­
bi lity, topogmphical or geological hinderances, accessibility 
to proposed sources of water supply or sewage works, mo­
Sl.luito and disease vectors, location and possible effects of 
swamps, streams, lakes on h ealth and safety. 

\~fatershecl Management-Supervision, regulation, mainten­
ance, and wise use of the aggregate resources of a drainage 
basin to provide th e maximum yield of desirable quality, in­
cluding the control of erosion, pollution , and floods. The 
principal activities include : construction, loggin g, grazing, 
mining, was te disposal, pesticide control, conservation fire 
control , and recreation use of watersheds. 

\V ater Supply-Development of sources, treatm ent and dis­
tribution of water supply for dom estic and culinary purposes 
that meet physical, chemical , and bacteriological requirements 
of the Public Health Service Drinking \ 'Vater Standards or 
equivalent. 

Sewage Disposal-Proper sewage collection, treatment, and 
disposal facilities prevent defilement of land and water areas, 
and to prevent pollution of surface or underground waters or 
other conditions conducive to the transmission of communi­
cable diseases and to enable maximum enjoyment of water 
areas. 

Plumbing-Adequate fixtures, approved materials, and p ro­
per installation and maintenance procedures to prevent cross­
connection and backflow conditions in plumbing systems. 
Uti lization of pennanm~t and mobile comfort , stations and 

portable toilets. 
Bttilcling and Housing Hygiene-Adequate and safe housing, 

incl uding campsites, cabins, dormitories and other public use 
buildings. 

Foocl Service Sanitation-Design of kitchen, dining and 

c1ther faciliti es to insure that safe handling and serving of 
food and drink to the p ublic can be accompli~hed. Certifi­
cation of sources of foods, frozen desserts, and milk and milk 
products during operation. 

Refuse HandUng-Proper storage, coll ection , and disposal 
of garbage and other refuse. 

Swimming Pools ancl Outdoor Bathing Places-Design and 
operation of swimming pools. Evaluation of water quality 
and bacteriological standards for outdoor bathing places. 

Tra oel Trailer Parking-D evelopment of adequate travel 
trailer parking areas to provide parking accommodations, serv­
ice building facilities, water and sewage hook-ups and other 
liquid wastes disposal facilities, including a sanitary station 
for sewage disposal from holding tanks. 

Boating-Design of marinas to provide adequate faciliti es 
for launching, docking, coll ection and disposal of domestic 
sewage, waste oi ls and fu els, and solid wastes as garbage and 
refuse. Requirements for operation of boats equipped with 
marine toilets. 

Fish Cleaning Facilities-Provision of adequate facilities to 
control nuisances, odor, and pollution from cleaning fish and 
disposal of waste products. 

Insect ancl Rodent Control-Provision of adequate preven­
tion and control measures during the plmming, construction , 
and operational phases of recreation ··areas to minimize public 
h ealth hazards created by insects and rodents. 

Recreation Safety-Elimination of accident hazards and 
promotion of safety. 

Campgro11ncls ancl Picnic Areas- D evelopment of camp­
grou11ds and picnic areas for the enjoyment of tl1 e 1·ecreation 
with proper consideration given for envirom11 ental h ealth 
factors rel ~ ting to this mode of recreation. 

Stable Sanitation-Provision of adequate facilities for stabl­
ing of horses and proper removal, storage, and d isposal of 
manure. 

EED F OR COORDINATION OF AGENCY ACTIVITIES 

Our most immediate and pressing need is to apply 
the knowledge and abilities which we already possess 
to these problems. The Public H ealth Service can 
contribute in this area by collecting and collating 
data, preparing criteria and standaJ:ds, and other 
publications specifically related to environmental 
health aspects of recreation areas. Examples of these 
publications which have been developed are: (1) 
Environmental H ealth Practice in Recreation Areas, 
(2) Environmental Health Guide for Travel Trailer 
Parking Areas. 

State and local health agencies have the prime 
responsibility for enforcement of public health pro­
grams. The basis of this is inspection and effective 
follow-up to assure that sanitary defects and health 
hazards are eliminated. One rather simple and ef­
fective procedure which could bear improvement in 
many States is that of effective coordination between 
park and recreation commissions or agencies, and 
health agencies. If someone asked me what is the 
most important single factor to improve sanitation in 
rcreation areas, the answer is "Plan Review." In the 
area of recreation, this can only be accomplished by 
developing procedures for coordination between the 
various agencies having responsibilities for recreation. 
Again our most immediate and pressing need is to 
apply the :knowledge and abilities which we already 
possess. 

Secondly, all of us-Federal, State, and local-must 
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do a better job in defining needs in recreation areas 
so that efforts to obtain the necessary ftmds for ade­
quate facilities will be reinforced. I point with pride 
to the Public H ealth Service's consultative program 
with the ational Park Service. We have b een of 
tremendous help to the 1 ational Park Service in 
identifying needs and providing public health sup­
port for water, sewerage, and other sanitation pro­
jects. State and local health agencies generally can 
also do much to assist and support budget require­
ments of other agencies of government having the 
responsibility for construction, maintenance, and 
operation of environmental health facilities in recre­
ation areas. V./e should not neglect to define our 
own increased activities in recreation and, hopefully, 
these activities would be reflected in increased bud­
gets for health surveillance. 

And, third, there is a real i1eed to develop and 
nurture a research program for environmental health 
aspects of recrea tion. 

SuMMARY 

Considerable attention is being focused on the out­
door recreation resources of this country by all levels 
of government, public and private agencies, con­
cessionaires, and the recreationist. Our recreation 

environment is becoming greatly overcrowded, many 
exis ting areas lack adequate health and sanitary 
facilities, and the development of new areas requires 
inves tment of mon ey, resources, and effort. 

There are many environmental health planning as ~ 

pects which must be considered in the over-all plan­
ning, development, and operation of existing and 
future recreation areas to provide the health and sani­
tary safeguards to protect the health, safety, and 
well-being of the recreation users. We all have a 
necessary and significant role in this endeavor. 

The need for greater participation and cooperation 
bet\veen health, planning, and recreation agencies to 
determine recreation trends and provide adequate 
recreation opportunities and facilities is one of the 
most challenging of the metropolitan planning jobs 
to be done. 
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STATE WATER LAWS 
REACH RECORD VOLUME 

\Vith nearl y 500 new m easures, state laws dealing with 
water conservation and pollution reached a record volum e in 
1967, says Comm erce Clearin g House. 

This significant amount of legislati on is a ttributabl e in large 
part to th e Federal \•Vater Quality Act of 1965 which required 
all states to submit water quality standards to th e federal 
government by June 30, 1967. 

States were faced with the problem of determining wheth er 
they cou.ld comply with th e federa l .l aw, and, if not, of taking 
steps which would bring th em under th e federal requirements 
rather than having water quality standards imposed by the 
federal government, said CCH, publishers of Water Control 
News. 

Among the subjects covered in this 1967 legislation were 
flood control zones, pollution control scheduies, water pollu­
tion taxes, water authorities, sanitary and sewer facility finan­
cing, sta te water control compacts, soil erosion and siltation 

and refuse in waters. 
Other subjects included industrial pollution, watershed con­

trol s, tax incentives and exemptions, wildlife preserva tion , 
land and water recreational resources, irrigation districts, 
water standards, water and sewage research, local water regu­
lation, water drainage, water districts and envirom11 ental pollu­
tion prob.lems. 

Illinois led the nation in new enactments of water-related 
proposals with 58 followed by California with 45, Florida 
with 35 and Maryland with 30. 

On th e important tax incentive front wherein states grant 
tax breaks to private enterprise for the installation, operation 
and maintenance of water pollution control devices, property 
tax relief is now granted by nineteen states, corporate or 
personal income tax breaks, or both , are afforded in ·eleven 
states, whil e sales tax breaks are granted in eight states, CCH 
reported. 
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INTERNATIONAL MICROBIOLOGICAL STANDARDS FOR FOODS! 

M. T. BARTRAM 

Di:vision uf Microbiology 

Food and Drug Admin·ist·ration 

Washington, D. C. 20204 

Interest in the development of microbiological 
criteria for foods and food products is by no means 
a new development, and within the last 5 yr, it has 
become an increasingly important topic at many for­
mal conferences. The number of groups involved, 
and the multiple conferences and meetings held by 
each of them, attests to the importance attached to 
the public health need for effective control of the 
microbiological content of foods. 

In addition, it emphasizes the difficulties encount­
ered in arriving at microbiological parameters of 
safety, agreeable to the many and varied groups. 
They have recognized not only the different points 
of view held by industry and by regulatory officials, 
but as well, the variation in methodology which 
exists among scientific groups from different count­
ries and also within the same country. 

Between countries, the problems are all too fre­
quently further complicated by fundamental, and 
often unrecognized, lack of complete understanding 
of basic goals and by suspicion. Agreement on metho­
dology and on attainable bacterial levels can not 
and should not be attempted until rapport has been 
established. 

NEED FOR AND B ENEFITS FROM Nh CROBIOLOGICAL 

STAN'DARDS 

The overall problem of the need for microbiologi­
cal criteria and the benefits that may accrue from 
them vvill first be considered . Probably the question 
of need does not require extensive elaboration, for 
it is well known that the rapid expansion in the pro­
duction and distribution of commercially prepared 
ready-to-eat foods has created concern on the part 
of regulatory officials and responsible industry alike. 
This concern is emphasized by the very apparent 
lack of reduction in the incidence of illnesses general­
ly associated with food products. This is in sharp 
contrast to the marked decrease in those illnesses 
attributed to milk and water , where conh·ol has been 

'Presented at the 54th Annual Meeting of the International 
Association of Milk, Food, and Environmental Sanitarians, 
Miami Beach, Florida, August 13-16, 1967. 

applied for many years along with well enforced 
standards. 

Thus, protection of public health through reduction 
of food-borne illnesses is the first and most import­
ant goaL It is, of course, not to be expected that the 
adoption of realistic microbiological limits will en­
sme complete safety of a food any more than it has 
done in milk and water. In fact, it is possible that 
the record would be much less perfect considering 
the homogenity of the liquid products and the greater 
ease with which they can be processed, packaged, 
and distributed . 

The second objective sought is to improve and 
control the sanitation under which foods are pro­
cessed. Here the likelihood of success is much 
greater if the limits are properly conceived and 
properly applied. If in this fashion the hygienic 
level of food products is raised it will, in all probabil­
ity, reduce the hazards of food poisoning to a marked 
degree. Such has been the experience, even in those 
instances where the limits were set in a more-or-less 
arbitrary fashion. 

PROBLEMS IN EsTABLISIDNG MICROBIOLOGICAL 

STANDARDS 

There are, however, many problems that must be 
recognized in an attempt to establish meaningful and 
useful bacteriological limits . There must be com­
plete and thorough knowledge of production, pro­
cessing and distribution of the food in question. 
Limits for each type of food must be derived depend­
ing on the type of raw materials used, processing 
procedures employed and the stage in production at 
which lethal processes, if any, are applied. Also, 
and of utmost importance, the influence of storage 
upon the different microorganisms in each food must 
be recognized and properly accounted for. 

These problems have led many in industry and 
health agencies alike. to propose that limits be pre­
ferably applied at production source and that their 
most useful pmpose is to supplement rigid processing 
conh·ols and thorough inspection procedmes. In this 
fashion they would serve to ensure that a particular 
plant or industry was op erating and continues to 
operate at a high level of sanitary excellence. 

------- ----------------------------------------------
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ORGANIZATIONS AcTIVE IN SETTING STA"t\TDARDS 

All of the foregoing have been previously empha­
sized by many writers and are doubtless ·well known. 
They have been emphasized on numerous occasions 
by the many groups concerned with the development 
of microbiological limits. Among the organizations 
in the United States active in this area, probably the 
first was the Association of Food and Drug Officials 
of the United States ( AFDOUS) which in 1956 ex­
pressed concern over the quality and handling of 
frozen foods and undertook studies of the microbio­
logy of frozen foods at production levels. In this 
they were joined by the National Association of 
Frozen Food Packers and by Federal and local regu­
latory agencies. In 1963 a subcommittee on Food 
i\tlicrobiology of the Food Protection Committee of 
the National Academy of Science/National Research 
Council was established with one of its charges being 
to "formulate principles on which microbiological 
criteria could be based ." Both of these groups are 
currently active. 

In the international field there are presently many 
groups that have ex'Pressed a concern with, or who 
have entered or plan to enter, the field of micro­
biological standards. One of these, the one in which 
the author is involved, had its beginning in 1962, 
when the Committee on Food l\!Iicrobiology and Hy­
giene of the International Association of Microbio­
logical Societies (lAMS) arranged a conference in 
lviontreal to discuss microbiological content in food. 
This resulted in the establishment of an International 
Committee on Microbiological Specifications for 
Foods under the lAMS. 

COMMITTEE ON :MICROBIOLOGICAL SPECIFICATIONS 
FOR FooDs 

As presently constituted tl'lis Committee is limited 
to 20 members and has representatives from 12 coun­
tries, including Sweden, France, Tetherlands, Den­
mark, Japan, Italy; Peru, USSR, England, Canada, 
and the United States. ·vvhile governmental and in­
dustry groups are represented, all members serve as 
individuals, not as representatives of their respective 
organization. 

The stated purpose of the Committee is to appraise 
the public health aspects of the mircrobiological con­
tent of foods , particularly those of international in­
terest; to offer guidance in interpretation of the sig­
nificance of microorganisms in foods; to recommend 
microbiological limits for specific types of foods ; and 
to recommend methods for isolation of microorgan­
isms and toxins from foods. The Committee has 
d early stated that its objective was not one of formu­
lating legislation, but to seek agreement on realistic 
limits for the bacteriological content of specific class-

es of foods as a preliminary step in apprmsmg ways 
to improve microbiological safety, whether by pro­
cessing procedures, improved sanitation, or by lab­
oratory testing. 

The report of the first meeting of the Committee 
was published by its Chairman, Dr. F . S. Thatcher, 
in the Journal of Applied M icrob·iology, Volume 26, 
August 1963. It covered a broad range of subjects 
from sampling schemes in current use, rationale of 
microbiological limits and their interpretation for 
specific foods , and research needs. The Committee 
found wide variation in methods currently being em­
ployed and recognized that this topic would require 
much greater studies and deliberation. 

New committee report. 
The Committee met again in 1965, and among 

other items established recommendations on micro­
biological methods for the already agreed upon food 
categories. These agreements were further discussed 
at a meeting in 1966, and a draft prepared for review ' 
and discussion. This draft was reviewed in 1967, 
and currently is in the final stage of revision, prior 
to publication. 

( 
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Basically, the report, entitled the "Significance of 
with a discussion of factors to be considered in the 
Microorganisms in Foods and Methods for Their 
Enumeration," will be in two parts. The first deals 
selection of methods and the interpretation of the 
significance of microorganisms in foods. The second 
part will cover recommended methods for isolation 
and identification of indicator organisms and of 
pathogens. 

· -· 
·whereas in the report of its first meeting, the 

Committee touched on bacteriological levels broadly, 
and will, in its published report, discuss the signifi­
cance of particular species or groups of n'licroorgan­
isms, it has made no further attempt to suggest nu­
merical values for individual or classes of foods . It 
has, however, enunciated certain basic concepts which 
it is hoped will serve as a guide for those countries 
with sophisticated facilities for conh·ol and for de­
veloping countries. 

Pathogen·ic orga-nisms. 
In the case of the pathogenic organisms the Com­

mittee ha;, stated a finn position that no toleralll~e 

shall be established for significant, infectious patho­
gens. It is 1·ecognized that absolute absence of patho­
gens is both difficult to attain and to determine, and 
that a. standard based o·n the sensitivity of a reason­
able method and on a. 1·easo·1w.ble sampling plan can 
be both real·istic and pToductive in 1·edu.C'ing hazards 
to th e public health. 

It is further recognized that what constitutes a 
significant pathogen is not always obvious and that 
judgment based on experience is essential. Thus, the 
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mere finding of toxigenic organisms, as distinct from 
an infectious pathogen, does not necessary call for 
removal of food from the market. Consideration must 
be given to such factors as furth er processing pro­
cedures, the nature of the food, storage conditions, 
and the role of natural competitive flora in inhibiting 
the growth of the specific pathogen or in producing 
obvious decomposition b efore toxin can be formed. 

In applying these considerations the role of the 
specific microorganisms must not b e overlooked. 
Thus, Staphylococcus may in specific circumstances 
be a specific pathogen, a source of food-borne toxin, 
an indicator of insanitary practice, or of little signifi­
cance and concern. Unless these different roles are 
clearly recognized and understood, considerable con­
fusiorl will result. 

vVith the infective enteric pathogen, some consider­
ation should always be given to the potential for 
multiplication in the food . However, secondary 
contamination of other foods and of the environment 
must never be disregarded. 'We must not b ecome so 
preoccupied with Salnwnella that we ignore the other 
enterics-Shigella, virus, Vibr·io, and zoonotic para­
sites. 

Non-pathogenic organ·isms. 
The Committee recognized that limits or criteria 

for non-pathogenic microorganisms must be based on 
data, derived from surveys for like foods , which 
demonstrate the values obtainable under acceptable 
commercial conditions. This is not always readily 
accomplished even within a single country and is 
much more difficult when broad geographic areas 
are involved. It is the hope of the Committee that 
all groups-industry and public health officials-will 
supply the data for this task. Both groups have a 
vital interest in the establishment of meaningful and 
realistic international limits and it is only through 
joint effort that these can b e obtained. 

Space does not permit a full discussion of the 
Committee's deliberations concerning specific patho­
gens or the various indicator organisms. The dis­
cussions leading to agreement on the statements to 
be contained in the report have resulted in mutual 
respect and understanding among the members of 
the countries represented. It is hoped that this feel­
ing will be extende<;l , through the report, to others. 

M ethoclology. 
In considerable measure much the same under­

standing has been generated in the area of metho­
dology. \iVhere comparative tests have been made, 
dn an international scale, of some of the methods 
set forth by AOAC or AFDOUS, whole-hearted ac­
ceptance has generally resulted . H owever, the Com-

mittee found that, in many instances, sufficient com­
parative data does not presently exist on which 
selection of any one method could be made. In these 
instances multiple methods have been selected on 
the basis of satisfaction obtained by many laboratories 
or on comparisons made at regional or local levels. 

In order to stimulate additional comparative test­
ing of different methods at the international level, 
the Committee has obtained the services of a pro­
fessional coordinator who plans to set up protocol 
for such tests and to obtain and distribute samples. 
It is anticipated that initial efforts will b e concentra­
ted on methods for the isolation of Salmonella and 
for other specific pathogens. 

Throughout its deliberations the Committee has 
recognized many areas where · research was needed 
in order to devise more reliable methods or to estab­
lish microbiological criteria for foods in international 
commerce. These needs will be included in the 
report without any attempt to establish order of 
priority or to cover all areas in depth, in the hopes 
that necessary investigations will be stimulated. 

OTHER GROUPS 

These comments have dealt at length with the 
activities of a single international Committee. There 
are many others, which are either international in 
scope or which represent broad geographic areas, 
that should be recognized . In most instances these 
rg r o u p s are represented on the lAMS Committee 
and in all instances their activities and especially any 
methods they may have adopted were considered. 

Among these groups were: the Microbiological Com­
mittee for the Benelux Countries, the Scandinavian 
Committee for Standardization of Foods, the Inter­
national Standards Organization, Food H ygiene Com­
mittee of the Codex Alimentarius Commission, the 
International Institute of Refrigeration, the Associ­
ation of Official Analytical Chemists, specific sub­
committees of the American Public Health Associ­
ation, Association of Food and Drug Officials of the 
United States, British Food Manufacturing Industries 
Research Association, and specific industrial Commit­
tees in the United States, Canada, and the United 
Kingdom . Many of these are primarly interes ted in 
methods but others such as those associated with the 
Codex Alimentarius Commission are also broadly 
concerned with microbiological standards. It is hoped 
of the lAMS Committee that it can serve in an ad­
visory capacity to these others with like interests. 

This report has covered only the high points but 
it will hopefully demonstra te that microbiological 
limits are truly receiving international consideration . 
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3-A SANITARY STANDARDS OVER THE YEARS' 

RoBERTS EVERETT 

S upervisorl} Consulta11t 
Dai.ru a11d Food Industries Supply Associatio n, In c. 

V.Tashington, D . C. 

In the 1920's International Association of Milk 
Dealers ( IAMD ) and individual fittings manufact­
urers were negotiating a standarization of sanitary 
fittings. The Association of Ice Cream Supply Men's 
members included these manufachuers. Consequent­
ly, that Association became a channel of communica­
tion and of evolution relating to the standards. That 
Association, nearly 50 years later is Dairy and Food 
Industries Supply Association, Inc. 

If one has studied the histm:y of dairying and dairy 
industrialization he becomes aware of a perceptible 
hangover in this broad field from 19th century prac­
tices. Bitter antagonisms between farmer and pro­
cessor developed in the last half of the last century. 

It was alleged that processors by one device or 
another prevented the attempted organizing of some 
early Eastern dairy farmer co-operatives. It was 
often believed that regularly, by one souvenir or an­
other, the processors in the main managed to deprive 
the farmer of a proper return . Dairying generally, 
and milk distribution, too, had low repute. Con- ' 
sumers believed, and with much justification, that 
milk was regularly watered on the farm and that 
many processors diluted or contaminated their prod­
ucts : The tremendous shan1e of the city "milk farms" 
was not wholly forgotten . These were stables ad-

( •• I 

Also, the National Association of Ice Cream Manu­
facturers, National Creamery Association, American 
Butter Institute, Evaporated Milk Association, Ameri­
can Dry Milk Institute, National Cheese Institute or 
their respective predecessors all became aware of 
the fittings standardization and, whether this was 
officially recognized or not, by their very functions 
these associations were equally in a position to be 
drawn into what would become a slowly widening 
orbit of dairy processing equipment sanitary stand­
ardization. 

joining breweries in which dairy cows were literally • · 
imprisoned and fed on brewery mash, standing in 
muck until their hooves literally decayed; crusaders 

Let's consider the other side of a potential triangle: 
I have touched already on the processor and fabri­
cator. The International Association of Dairy and 
}.tiilk Inspectors also existed in the 1920's. Toward 
the end of that decade it established a committee 
on Dairy and Milk Plant Equipment. According to 
C. A. Abele, whom we all know so well, a 1933 re­
port of a Committee on Sanitary Procedure of the 
Association asserted that much dairy equipment fail­
ed at that time to meet health and sanitary stand­
cuds . The report continued "that much could b e 
gained if some organized group of control officials , 
preferably a committee of this organization, could 
confer with manufacturers and gradually develop 
standards which would generally be accepted." You 
can perceive that the foreshadowings of the triangle 
could be seen. 

vV11at was the general situation, then, 45 years 
ago or so, or even 35 years ago or so, with respect 
to the dairy farm and dairy processing fields' recog­
nition of the importance of equipment sanitation, and 
of sanitation itself, as a desired farm and industrial 
condition? 

'Presented before th e 3-A Sanitary Standards Committee 
Meeting, lv!i a;11i Beach, Florida, April 6, 1967. 

did not let the memories of all this fade. The op-
position of both fanner and processor to the intro-
duction of pasteurization damaged to varying degree 
the public attih1de toward all dairymen, be they rural 
or urban, for twenty years or more. All these factors 
stamped themselves upon practice and event even 
until the end of World War I. Even in the 1920's 
few dairy plants would be regarded as h·uly sanitary 
-probably none whatever-by today's standards. 

The regulatory world in the 1920's was character­
ized by conflicting jurisdictional requirements. It 
was common practice for many sanitarians, because 
of the local nature of their work and the individual 
authority they were given, to apply sanitary require­
ments for the equipment in the plants which they 
supervised, that varied materially from one area to 
another. Nearly every state had a different code; 
and the U. S. Public Health Service had its separate 
outlook and procedures . Sanitarians generally felt 
a strong urge to win high professional kudos in a 
world in which they had not earlier had great 
authority. 

As communities became more conscious of the im­
portance of safe milk, many of the sanitarians applied 
highly individualistic standards to the equipment in 
the plants they supervised. Some locally enforced 
standards included actual specifications for equip-
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ment construction . Many misunderstandings and dis­
agreements among sanitarians, manufacturers, and 
users developed. Much of this was due, besides 
other factors, to a lack of a common language which 
could be used by the three groups to indicate exact­
ly what was wanted or needed for adequate public 
health protection or for workmanlike and practical 
equipment building. All this resulted in many pieces 
of equipment having to be custom made, not for basic 
technologic or economic causes, but because of not 
always justifiable requirements peculiar to one or a 
fevv health jurisdictions. Many times it was necessary 
for the manufacturer to send mechanics into the 
field to make structural changes in equipment after 
it had been delivered to a user, although identical 
equipment was ever)""'here else approved without 
change. 

All of these causes brought substantial increases 
in costs-cos ts to the user; costs to the manufacturer; 
overall enforcement costs due to constant "confusion 
in the craft". These circumstances raised the cos t 
to the consumer of milk and dairy products . There 
was a clearer and clearer need for the development 
of generally recognized sanitary standards for dairy 
equipment. 

It was sometime in the 30's, I believe b etween 
1935 and 1938, that the term "3-A Sanitary Standards" 
for dairy processing equipment came into use. I 
clearly recall that some meeting of DFISA member 
company equipment design engineers occured high 
in a midtown New York City skyscraper, following 
a session downtown with New York City Health De­
partment officers, and someone suggested that the 
whole movement toward dairy industrial sanitation 
improvement b e formally identified by the term "3-A" 
-since representatives of three groups had given birth 
to the movement and had carried it forward until 
that time. The three bodies were: for the fabricator, 
the Dairy and Ice Cream Machinery and Supplies 
Association (now Dairy and Food Industries Supply 
Association); for the users, at first , The International 
Association of Milk D ealers (now Milk Industry 
Foundation) and later, by degrees, the other chief 

dairy processing associations; and for the regulatory 
field, at first outstanding city, regional and state 
health officers, acting as individuals and later, the 
International Association of :Milk Sanitarians (now the 
International Association of Milk, Food and Environ­
mental Sanitarians ) and the U. S. Public Health 
Service, now represented through the Milk and Food 
Branch of Environmental Health. 

I can name for you the leaders on the manufact­
urers' side in the conference of that period on equip­
ment sanitary standards-the conferences newly clu·is­
tened as "3-A". They were Harold Fielder and 
Charles Dalzell of Cherry-Burrell, the former from 
Chicago and the latter from Little Falls; George 
Putnam, of Creamery Package, ,Chicago; Ray E. Olson, 
of the Taylor Instrument Companies, Rochester; Dr. 
Alling, of Rice and Adams, Buffalo. Pfaudler, I re­
member, was also represented, and there were many 
other workers, as the activity slowly expanded. For 
quite a period, I, who could contribute nothing of 
engineering or manufach1ring or bacteriological value, · 
acted as unofficial recording secretary, and I assure 
you that my education was painfully and constantly 
exte1tded. 

Following the second World War, the Dairy In­
dustry Committee assumed the user spokesmanship 
which it exercises today. Now, too, the dairy farn• 
field is represented in the standards formulation pro­
cess, tlu·ough the ational Milk Producers Feder­
ation, another step forward. Today, we are all keen­
ly aware that "3-A" has become an indigenous term 
in the dairy industrial world, and its aims and pro­
cedures are being looked upon as patterns in other 
segments of the very broad total food industrial field. 

You gentlemen here today, and your associates who 
are not present at this particulat meeting, follow in 
the paths of many dedicated earlier conferees, who 
proved themselves industrial statesmen, step by step 
bringing understanding and constructive compromise 
and general soundness into a situation fraught with 
suspicion, with miscalculation and witl1 waste. I 
know how seriously you are to be commended for 
the good work which you carry on . 

' ., 
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THE FATE OF SALMONELLAE IN THE 
MANUFACTURE OF COTTAGE CHEESE 

F. E. McDoNOUGH, R. E. HARGROVE, R. P. TrrrsLER' 

DaiT!f Pmducts Laboratory 

Ens·tern Ut ilization Research and D evelopm ent Division 

Agricultural Research Service, U. S. Departm ent of Agriculture 

Washington , D. C. 20250 

( Received for publication June 15, 1967) 

The effects of cooking temperatures ranging from 110 to 

130 F on the fate of salmonellae during th e manufacture of 

Cottage cheese were detennined. Seven test species noted for 

heat resistance and occurrence in dairy products were used 

to inoculate cheese milk. Salmonellae detem1inations were 

made on the milk, whey, curd and cheese at varyin g stages 

of manufacture. Salmonellae survived at 110 and 115 F in 

a ll trials, and at 120 F in 1 of 5 trials. None survived at 

125 F. Creamed Cottage cheese was inoculated with sal­

monellae, stored at 40 F and analyzed periodically. No 

marked decrease in numbers was observed durin g storage. 

The increasing awareness of salmonellae contam­
ination in notfat dry milk ( NDM) and in certain 

DM-containing foods has caused considerable con­
cern to public health officials, consumers, and the 
dairy industry. In early 1966, 11 serotypes of sal­
monellae were isolated from DM that had been 

manufactured in 20 drying plants located in 9 high 
milk-producing states (3). However, none were fotmd 
in 137 samples of NDM representing 26 brands. More 
recently, salmonellae have been found in a relatively 
small yet alarming percentage of NDM samples ex­
amined in federal and state surveillance programs. 

Frequently, DM is added directly to pasteurized 
skimmilk in the manufacture of Cottage cheese. In 
case the fortified milk is not pasteurized, there is a 
risk of salmonellae contamination. Furthermore, 
there is a chance that salmonellae may enter the milk 
from contaminated air or from human carriers as 
evidenced by an outbreak of salmonellosis traced to 
Cottage cheese infected by the maker (1). Although 
Lyons and Mallmann have shown that salmonellae 
inoculated into packaged Cottage cheese survived 
long enough to present a health hazard (2), no known 
information is available concerning their fate during 
the manufacture of Cottage cheese. Such informa­
tion is urgently needed to properly evaluate the safety 
or potential danger of present manufacturing prac­
tices. 

'Deceased July 9, 1967. 

This report presents the results of a study to de­
termine whether salmonellae survive during the manu­
facture and storage of Cottage cheese. Emphasis 
was on the cooking temperature. 

ExPERIMENTAL 

Seven test species of Salmonella were selected on th e basis 

of th eir reported heat resistance and frequ ency of occurrence 

in dairy products. They were Salmonella senftenberg 775\iV, 

Salmon ella blockley 2004, Salmonella typhi-m.urhnn TMI, 

Salmonella new-bTunswick 1608, Sal:mon ella montev-ideo, Sal­

monella oranienburg 200E, and Sal:mon ella WO'Ithington 4661. 

From 2 to 4 species of 18-hr cultures grown in trypticase 

soy broth were added to the cheese milk approximately 1 

hour prior to manufacture. The inoculum ranged from 200 

to 50QI thousand per ml of milk. Sixteen Jots of Cottage 

cheese were made in 4 miniature steam-jacketed cheese vats , 

each having a capacity of 50 lb of milk. Four cooking tem­

peratures ranging from 110-130 F were used to test each of 

4 different combinations of salmonellae. In all tests, the large 

curd rennet-type, short-set Cottage cheese method was used . 

Large curd ( 1/ 2 inch) and a relatively short cooking period 

( 1 to 1 1/ 2 hr ) were selected because of a greater probability 

of survival. Fresh skimmilk was fo rtified to 10.5 to 11% 

solids with NDM, pasteurized, -and cooled to 90 F before 

innoculation with th e test organisms. An active, mixed-strain 

lactic starter was added at the rate of 5% and rennet was 

added at the rate of 1 ml! 1000 lb of milk. The curd was 

cut wh en the titratable acidity of the cheese whey reached 

0.53%. Cooking was initiated 15 minutes after cutting. The 

time required to reach the cooking temperature was 60 

minutes. The curds and whey were h eld at their respective 

cooking temperatures for 20 minutes prior to draining. No 

attempt was made to obtain the same degree of curd firm­

ness at different temperatures. 

Analyses for salmonellae were made on: the cheese milk 

just prior to adding starter, the coagulated uncut curd after 

ripening ( 4-6 hr ), the whey just before cooking, the whey 

just before draining, and the curd after washing and cooling. 

Three procedures were employed to detect and enumerate 

salmonellae: 
l. Direct plating on u·ypticase soy agar. 
2. Direct streaking ( 0.1 ml aliquots of each dilution) on 

bri lliant green agar. 
3 . Most probable nwnber (MPN). 

MPN was determined by selenite F broth enrichment, fol­

lowed by streaking onto brilliant green agar and confirming 

typical colonies on triple sugar iron agar, lysin e iron agar and 

, 
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TAULE l. SuHVIVAL oF SALMO• ELLA DmuNG COTTAGE 

CHEESE MA ' UFACTUHE 

Nu mbers of sa lmouellae 
Trial 1 Tri al 2 

MPt-: MPK 
Cooldng Dire.ct no./ 100 Diroct no. / 100 
tem ))eratu t·e no. / ml -g ml- g no. / ml-g mi-g 

Vat 1 - 110 F 
Cheese milk 35xlO·' 40x10" 
Milk-coag. (before cut ) 43x10"1 86x10" 
Whey-before cook 31x10" 25x10' 
Whey-before drain l6x10' 35x103 7x10' 35x10 ' 

Curd-uncreamed 18x10' 32x10" 0 19x10' 

Vat 2 - 115 F 
Cheese milk 39x10'' 20x10" 
Milk-coag. (before cut) 48xl0"1 51x10" 
\ 'Vhey-before cook 56x10" 16x10' 
Whey-before drain 17x10' 16x10" 6 54xl0' 

Curd-uncreamecl 0 78xl0' 0 24x10' 

Vat 3 - 120 F 
Cheese milk 46xl0'1 34x10'' 
Mi lk-coag. _(before cut) 54x10·' 35x103 

Whey-before cook 42x10" 26x102 

Whey-before drain 0 9.3 0 24x10' 

Curd-uncreamed 0 0 0 8 

Vat 4 - 125 F 
Cheese milk 52x10"1 30x104 

Milk-coag. (before cut) 60xl0'' 81x10" 
Whey-before cook 52x103 33x10' 
·whey-before drain 0 0 0 0 

Curd-uncreamed 0 0 0 0 

motility medium. The 1PN enrichment procedure was nec­
essary when small numbers of salmonellae were present. 

The MPN in milk and whey was detennined by inoculating 
5 tubes of selenite F broth for each dilution. After incubation 
for . 18 hours at 37 C, a loopful of broth was streaked on 
brilliant green agar and typical colonies were picked and 
confirmed after 18 hours' incubation at 37 C. The MP1 
in curd and creamed Cottage cheese was determined as fol­

lows: Sterile distilled water was added to 50 g of curd or 
cheese, made to a final volume of 100 ml and blended in a 
\Varing blendor. ' Ten-, 1-, and 0.1-ml aliquots were added 
respectively to 90, 9, and 10-ml portions of selenite broth. 
Incubation, streaking, and confi rmation of sahnonellae were 
as described above. 

The Effects of Creaming Mixtu re and Storage. 
The effects of 3 Cottage cheese creaming mixtures on the 

survival of saLnonellae in Cottage cheese at 40 F storage 
were st~1died. One lot (A) of uncreamed commercial Cottage 
curd was creamed ~vith a normal sweet cream dressing, a 
second lot (B) with a dressing containing L euconostoc spp. 
and a third lot (C) with a lactic-cultured cream dressing. 
Mixtures containing equal amounts of 3 different species of 

salmonellae were added to each cheese and the inoculum was 
mixed into the cheese in a \•Varing blenclor. The cheeses 
were analyzed for th eir salmonellae content at zero, 3, 6, and 
12_ days storage. 

'Reference to certain products or companies does not impl y 
endorsement by th e D epartment over others not mentioned. 

RESULTS .AJ.'ID DISCUSSION 

Differences among species did not appear to be a 
major factor in the survival of salmonellae dming 
Cottage cheese making. Heat resistant strains, S. 
senftenberg and S. blockley, showed no evidence of 
being more resistant to the cooking temperatures. 
Sixteen lots of Cottage cheese were tested; typical 
data from 8 of these are shown in Table 1. Tone 
of the salmonellae survived a cooking temperature 
of 125 F and, in 4 of the 5 h"ials, 120 F was sufficient 
for complete killing. Only a few ( 8/100 g) smvived 
in 1 of the trials at 120 F; the isolates were identified 
as S. typhi-muritt1n. Salmonellae smvived in all lots 
at both llO and ll5 F. These results indicate that a 
cooking temperature above 1;?.0 F is necessary to in­
sure complete killing. Private communication with 
indush"y representatives indicates that most manu­
facturers employ cooking temperatmes of 120 F or 

higher. 
The authors believe that most Cottage cheese manu-

facturing procedmes will kill any salmonellae which 
may be present in the cheese milk or in D:M used 
for fortification . However, if a cooking temperature 
of less than 125 F is used, it is recommended that the 
cheese milk be pasteurized after fortification with 

DM. The importance of this recommendation is 
supported by data in Table 2 which show that sal­
monellae present in the cmd outlive the shelf life of 
the cheese. Salmonellae inoculated into commercial 
cheese showed only a slight decline during storage 
(Table 2). An exception may be in Sample C which 
contained the lactic dressing. Its pH was 4.85, com­
pared to 5.2 for samples A and B. This probably 
accounts for the lower counts after storage. 

TABLE 2. SunvlVAL oF SALMONELLA lN CoTTAGE CHEESE 

DURING STORAGE 

Bacterial count (no. / gnl) 

Sample Nutrient a!;'ar Brilliant green agar 

A-

B 

c 

A 
B 
c 

-

-

Before inoc. 
After inoc. 
3 clays 
12 clays 

Before inoc. 
After inoc. 
3 clays 
12 clays 

Before inoc. 
After inoc. 
3 clays 
12 days 

Sweet cream dressing. 
Leuconostoc dressing. 
Mixed lactic dressing. 

7x103 0 
54x10' 51x105 

122xl04 52x105 

89x10·' 99x1o·• 

9xl05 0 
24x105 20x105 

102x104 68xl05 

85xl0·' 47x10'' 

18x106 0 
26x10" 20xl05 

36x105 34x10" 
I2x104 13x10" 
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ASSOCIATION AFFAIRS 

HARRY L DELOZIER - 1902-1967 
the PHS recommended ordinance and code in 1931. 
Through diligent educational means "De" was able, 
by 1942, to boas t that 100% of the city's milk supply 
was pasteurized and the program carried a survey ' 
rating of 95% with an enforcement rating of 99%. 

The first bulk tanks appeared in the Louisville milk 
shed in 1954 and by 1956 70% of the 1700 odd ship­
pers employed this means of storage. This was prob­
ably one of the largest and fastest transitions, in terms 

\, • I 

of numbers of shippers and time lapse, in the counh-y; • _. 
yet, the administration and programming was such ~ 
that the transition was made without major incident. 

Harry L. D eLozier, after an extended illness, died 
on September 4, 1967. "De", as he was known by his 
fri ends from coas t to coast, leaves, in memorium, a 
heritage to the milk, industry of nearly 40 years of 
leadership in control administration. 

"De" started his career as a milk inspector for the 
City of Louisville in 1928. Ten years later he was 
appointed Director of the Milk Division of the City 
of Louisville Health Department. 

ln 1942, the Louisville Health Deparhnent and the 
Jefferson County H ealth Department ·were joined 
into a single unit and Mr. DeLozier assumed direction 
of the Milk Division of the combined City-County 
Health unit. He held this post until his death . 

During World \iVar II, "De" assumed the task of 
Director of the total environmental program of the 
newly created Health Department as well as the Milk 
Division. 

The City of Louisville en tered into the Grade A 
milk control program early in its inception, adop ting 

Bruc ~ llosis control found a champion in Harry 
DeLozier. In order to comply with the 1953 code 
provisions "De" brought together Federal, state and 
lo:::al officials and interested parties, including the 
farmer , and through a series of meetings in southern 
Indiana and Kentucky, gained their agreement and 
cooperation. By continuous effort , July 1, 1957 savv 
all producers in the milk shed following Plan A and 
37 counties in Kentucky certified as brucellosis free. 

Over the years "De" has provided industry-wide 
leadership in mastitis control. He has contributed to 
both national and state deliberations and added much 
to the continued stature of this program. 

Louisville, being a borderline City, has made inter­
state shipment cooperation a must. In this field , 
as in none other, "De" excelled. Since the inception 
of the interstate certification program he was one 
of its strongest supporters and it is partially due to 
his fin e personal relationship with other regulatory 
agents that the Louisville milk shed has been able 
to grow and find market acceptance of surplus sup­
plies in other areas . 

"De" was a founding member of the Kentucky 
Association of Milk and Food Sanitarians. He was 
instrumental in both its founding and its continued 
success. He was also a long time participating mem­
ber of the International Association. 
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GOOD ATTENDANCE AT NEW YORK 
STATE ASSOCIATION MEETIN'G 

Wilbm vV. Farnsworth (left ) new President and John Rabt 
retiring President of NYSAFS. 

Nearly 600 Milk and Food Sanitarians attended 
the 44th Annual Conference of the New York State 
Association of Milk and Food Sanitarians at Buffa1o 
September 18-20, 1967. 

This is the 15th year that this group has planned 
jointly with the Cornell University Food Science De­
partment to sponsor a three day conference. Among 
the major categories of interest were talks and dis­
cussions concerning laboratory personnel, food pro­
cessing, inspection, field work, and milk processing. 

Highlights of the program were : A presentation by 
Dr. Kenneth Turk, "Feeding the Hungry \tVorld." Dr. 
Turk is director of International Agricultural D evelop­
ment, Cornell University. George Pash, J'vianager of 
Customer-Employee Relations for New York State 
Electric and Gas Corporation gave a stimulating and 
humorous discussion on the psychology of adjustment, 
titled "You Don't Have To Go Crazy." The annual 

Executive Committee NYSAMFS, left to right, Howard 
Marla tt, F rancis Brennan, Robert Holland , John Raht , Francis 
Brady, Dave Bandler. 

banquet was held on Tuesday evening. This ban­
quet consisted of installation of new officers. The 
new president is \tVilbur M. Farnsworth, Chairman 
of the Agriculture Division at S.U.N.Y., Delhi. A new 
member of the executive committee is Joseph Tier­
nan, who is Supervising Senior Sanitarian, ~Test­

chester County Department of H ealth. 
Two annual awards were presented as follows: 

The Paul B. Brooks Award was presented to Francis 
Brennan by Walter Grunge. Francis has been active 
for the past few years as president of the Council 
of Affiliates of the Association and was elected to 
the executive committee last year . He is employed 
by the New York City H ealth D epartment and lives 
in Hubbardsville, ew York. 

The Emmet R. Gauhn Awatd was presented by 
Jim ~Thite to Donald Race of Dairyman's Leagu e in 
Syracuse. Don Race was active editor of the Nctcs 

(Left to right ) H . L. Thomasson, Exec.-Sec'y. of 
IAlvlFES, Robert Holland and John Raht at NYSAMFS Past 
Presidents luncheon . 

letter for several years and was president of the 
Association in 1964-65. 

The next convention will be held in Albany on 
September 9-11, 1968. 

3-A SUPPLEMENT FOR DIAPHRAGM 
VALVES DESIGNED 

The scope of the 3-A Sanitary Standards for Fit­
tings has been broadened by a nevv supplement pro­
viding for sanitary diaphragm-type valves. Signed 
by the 3-A Sanitary Standards Committees Septem­
ber 14, 1967, the document becomes effective on that 
date in 1968. 

The new supplement will appear in the June 1968 
Journal of Milk and Food Technology and reprints 
subsequently will be available from the Journal. 
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NOTICE TO MEMBERSHIP 

In accordance with our Constitution and By-la'vvs 
which requires our 2nd Vice Presiden t and Secretary­
Treasurer to be elected by mail ballot you are here­
by notified that President Paul R. Elliker, at the an­
nual meeting in Miami Beach, Florida appointed A. 
E. Parker, Division of Milk Sanitation, Bureau of 
Health, Portland, Oregon as Chairman of the Nomin­
ating Committee. 

· ominations for the offices of 2nd Vice-President 
and Secretary-Treasurer are now open and any mem­
ber wishing to make a nomination should send a 
picture and biographical sketch of his nominee to 
Mr. Parker not later than March 1, 1968. 

Karl K. Jones, Secretary-Treas­
urer, International Association 
of Milk, Food and Environmen­
tal Sanitarians, Inc. 

WASHINGTON AFFILIATE 
HOLDS SUCCESSFUL ANNUAL MEETING 

Dr. John L. Barnhart of the University of Idaho 
was the featured speaker at the Washington State 
Affiliate annual meeting, held at Seattle on Septem­
ber 29, 1967. Dr. Barnhart has been with the Space 
Program since its original inception with the Air 
Force and holds the rank of Colonel in the Air Force 
Reserve. H e is Advisor on Research and D evelop­
ment with the Food For Space program, among other 
responsibilities, in addition to being associate pro­
fessor of D airy Science at the University of Idaho . 

Dr. Barnhart spoke on "Freeze Drying of Dairy 
Products and Other Foods" and provided samples 
for the group in the afternoon session, assisted by 

Dr. j olm L . Barnhart , University of Idaho, speakin g at the 
Amwa l \\'ashin ~o,>ton Milk Sanitarians Association banquet at 
Seatt le on the subject "Life Supporting System H.equirements 
For Space Travel and Habitation". 

The Executive Board of the Washington Milk ·Sanitarians 
Association at the annual state meeting in Seattle. Left to 
right: H.oy Olson-Past President, Spokane; Art Surby- . E . ' 
Section Chairman, Spokane; Dr. F. \~1 . Crews-President E lect, 
Olympia; Ben Luce-Secretary-Treasurer, Olympia; A. V•l. 
Sturm-President, Seattle. Members not present for the pic­
ture: Rodney Olson-N.W. Section Chairman and Ralph Mad­
ery-S .E. Section Chainmm. 

Karl Nelson, graduate student at the University of 
Idaho. 

At the annual b anquet Dr. Barnhart spoke on the 
subject "Life Supporting System Requirements for 
Space Travel and H abitation". Both of these talks 
were most interesting and informative, contributing 
greatly to a very successful annual meeting. 

The following officers were elected for the coming 
year : President, A. Vil . Sturm; Secretary-Treasurer, 
Ben Luce; President Elect, Dr. F. Vv. Crews; and 
Auditors, Syd Suckling and Alan Barr. 

KEITH LEWIS IS APPOINTED PH.S 
CHIEF OF FOOD PROTECTION 

Keith H. Lewis has b een assigned the new job of 
Chief of Food Protection in the Public H ealth Serv­
ic'e's National Center for Urban and Industrial H ealth 
~n Cincinnati. Jerome H. Svore, Director of the Cen­
ter, said the appointment means the Public Health 
Service plans to place an increased emphasis on the 
prevention and conh·ol of foodborne illnesses. About 
one million Americans suffer from food poisoning 
every year. 

Dr. Lewis, a microbiologist, has served as Chief 
of the Public H ealth 5ervice's Milk and Food Re­
search PrC!lgram in Cincinnati since 1954. In 1964, 
he was given the additional responsibilities of Assist­
ant Chief for Research and Training. Before joining 
the Public H ealth Service he was Chief of the Bac-
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teriology Branch and Assistant Director of the Army 

\!I Biological Laboratories at Fort Detrick, Maryland. 
In his new job, he will serve as assistant to Robert 

E. Iovick, Chief of the National Center's EnviJ:on­
mental Sanitation Program. "TI1e problems of food 
contamination have become increasingly important 
to every one of us ," said Mr. Novick. "There has 
been a decided increase in the reported isolation of 
salmonellae from foods such as dried milk, poultry, 
egg products, and candy. Food processors are more 
concerned with this problem than they have ever 
been. Exposure of the general public to potentially 
hazardous substances, such as pesticides and heavy 
metals, occurs to a greater extent through food than 
in any other way. 

"But we are concerned here with more than food 
poisonings. In many countries of the world-and to 
some degree even in the United States-the day of 
limited supplies of food , even food shortages, is not 
far off. In order to conserve this food, we need to 
find new ways to reduce the huge food losses due 
to contamination and spoilage that take place before 

it ever reaches the consumer." 

Dr. Lewis is a diplomate of the American Board of 
Microbiology and a Fellow of the American Academy 
of Microbiology, as well as the American Public Health 
Association for the Advancement of Science. He is 
a member of the Institute of Food Technologists, and 
has served on its Panel of Scientific Lecturers. H e 
also has long been a member of IAMFES and has 
appeared on a number of its annual programs. 

The work of Dr. Lewis and his research associates 
has been published in several hundred publications 
in the fields of microbiology, biochemish·y, and en­
gineering. As Chief of Food Protection, he now has 
responsibility not only for research and development, 
bu t application of the findings to ·assist governmental 
agencies and industry in improving consumer pro­
tection against the hazards of food-borne illnesses. 
Dr. Lewis is a native of ·wisconsin, and a graduate 
of the University of Wisconsin . He received his M.S. 
degree from the University of Maine in 1934 and his 
Ph.D. from Yale in 1939. 

• 
SEVENTEENTH ANNUAL CONFERENCE 
INDIANA ASSOCIATION SANITARIANS 

•I 

•• l 

1 ne Seventeenth Almual Conference of the Indiana Asso­
ciation of Sanitarians, Inc., elected the following Registered 
Professional Sanitarians as officers for th e year 1967-68: ( 1st 
row, left to rigl1t ) James ' E. Coodpasture, President E lect ; 
J. \V . NLx, President; Karl K. Jones, Junior Past President ; 
( 2nd r®w, left t!'l right ) Louis C. Lukem eyer, Seaior Past 
President; L0well R Kingsolver , Auditor; K. J. Baker, T reas- · 
urer; J. Lloyd Graruum , ChainqJan of the N .A.S. Section; Jolqn 
D. ~oruff, Se«retary; and Robe1i L. Jump, 2nd Viele President. 
Nmt shown are : J0seph \11/ . Mclntosb, 1st Vice President; 

Berna.rr Biddle, Audit0r; Jack Abney, Chainnan, I.A.M.F.E.S. 

Section; lUC':hard L<i>pez, City Plealth D eparb11ent, Muncie, 

Vke Cbainij1an , I.A.M.F.E.S. Section ; rmd Paul R.. McBride, 

Vice Chainnan, N.A.S. Section . 

At the Seventeenth Annual Conference of the In diana 
Association of Sanitarians, Inc., Karl K. Jon es, Jun ior Past 
President ( left ) is shown presenting the Past President', 
Award to Louis C. Lukemeyer, 1965-66 President. 

CHARLES SENN MOVES TO UCLA 

After 25 years as Environmental Health Director 
of the Los Angeles City H ealth Department and En­
vironmental Sanitation Consultant of the County 
Health Deparhnent, Mr. Charles L. Senn h as ac­
cepted a full-time faculty appointment in the School 
of Public Health at U C L A, where he has served, 
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part time, for h venty years. H e will give the basic 

environmental health course to the school's 300 gradu­

ate students, conduct graduate seminars, serve on 

doctoral committees and otherwise function in a role 

comparable to Full Professor. 

H e is continuing international health activities, 

having made his 11th European trip in November as 

consultant at a meeting on regional planning. He is 

expanding his private consulting activities, now being 

REPORT OF THE COMMITTE.E ON 
COMMUNICABLE DISEASES AFFECTING 

MAN·-1967 

The activities of this Committee have been very light since 

the second edition of the brochure entitled "Procedure for 

the Investigation of Food-Born e Outbreaks" which became 

a vail able this year. 
The Chairman was advised that th ere appeared to be an 

error on Page 24 of the Manual since Clostridiu.m pe1jri.ngens 

can nearly always be found in feces. The entire Committee 

agreed to th e deletion of the following: "Exclude from food 

handling known carriers." The Chairman suggested to the 

Executive Secretary that these words be blocked out of the 

copies of th e manuals on hand and recommended deletion 

wh en th e brochure is reprinted. 
This correction has been made by our E xecuti ve Secretary. 

Coli•IMITTEE MmvrBEHS 

E. R. Price, Chairmnn , 

iviissouri Division of H ealth 
.T efferson City, Mo. 

Stanley L. Hendricks, 
State D epartment of H ealth, 
Des Moin es, Ia . 

P. N. Travis, 
.T efferson County 

Health Department, 
Birmingham, Ala. 

Jnhn H. Fritz, 

.T ohn Andrews, 
State Board of Health, 
Raleigh, N. C . 

Charles A. Hunter, 
Hillcrest Medical Center, 
Tul sa, Okla. 

Hobert K. And erson , 
Oniversity of ivlinnesota, 
St. Paul , Minn. 

1ilk u.nd Food Branch, 
National Center for Urban & 

Industrial H ealth, 
Cincinnati, Ohio. 

INTERIM REPORT OF COMMITTE·E ON 
APPLIED LABORATORY METHODS-1967 

The activities of the Subcommittee on Laboratory Methods 

for the Examination of Milk and Milk Products have been 

somewhat limited during the past year in anticipation of 

publication of the 12th edition of Standard Methods for the 

Examination of Dairy Products ( SMEDP ) . Publication is 

now expected in September 1967. Although many labora­

tories that routin ely perform bacteriological examination of 

milk and milk products are now using 32 C incubation , 

oth ers are still using 35 C incubation , awaiting the change 

in temperature requirements in SMEDP. 

consultant to a "space agency" in a Water Pollution 

Control Administration project and is working with 

several other space agencies in projects involving en­

vironmental health projects in solid wastes and water 

treatment. Activity on national committees such 'as 

his chairmanship of the American Public Health Asso­

ciation Program Area Committee on Housing and 

H ealth is expected to e;..'Pand through work with 

faculty colleagues who are authorities in various re­

lated fields. 

Because of increasing changes in laboratory technology, 

definite consideration has to be given to coordinating th e 

necessary process activities in preparation for th e 13th 

edition of SMEDP. Prior editions were published approxi­

mately every 5 years; undue complications caused a 7 -year 

delay in th e publication of the 12th edition, although much 

of the material contain ed th erein was finali zed almost 3 years 

ago. The 12th edition and previous revisions of SMEDP 

are th e results primarily of a concentrated effort by a rela­

tively large volunteer group of interested persons and no 

organized, continuing activity exists for the development and 

evaluation of methods. This has resulted, at least in th e 

opinion of some laboratory personnel, in publication of an 

occasional "standard" method that was neither good nor 

standard. 

Because past editions of SMEDP have not considered the 

results of collaborative studies of new methods, prepara­

tion of future editions is now being sought by an autonomous 

Council on Standard Methods for the Examination of Dairy 

Products. The projected duties and goals of this Council 

are sound and should result in the adoption and publication 

of methods th ~. t have been es tablished following conclusive 

collaborative studies and subjection to a majority vo te by 

the Council to determine whether tl1e methods in question 

are suitabl e as standard methods. The Chairman of thi s 

Committee recommends that the International Association of 

Milk, Food, and Environmental Sanitarians ( IAMFES ) go on 

record as actively supporting the activities and objecti ves of 

the Cotmcil on Standard Methods for the Examination of 

Dairy Products. 

The Committee Chairman and Dr. Levowitz, a member of 

the Subcommittee on Laboratory Methods for the Examin­

ation of Milk and iVfilk Products, have been active during the 

past year in laboratory activities relatin g to th e National 

Mastitis Council ( NMC) Research Committee. The He­

search Committee of the NMC appointed Dr. Brazis as 

Chairman of a S 11.bcommittee 011 Screening T ests for th e 

detection of abnom1al milk. Continued activity by all mem­

bers of this Subcommittee of the NMC, who are aware of 

the importance of mastitis indicator tes ts, has resulted in a 

modification of the Direct Microscopic Leukocyte Count, 

which will be published at some future tim e as the Direct 

Microscopic Somatic Cell Count ( DMSCC ) . Other studi es 

are planned, in which all indicator tests will be used to es­

tablish criteria as to precision, accuracy, and bias when bulk 

raw-milk samples ar~ examin ed. It is anticipated that th e 

12th edition of SMEDP w ill li>t instructions for most of 

these tes ts. A planned workshop, including th e assistance of 

expert proponents of each indicator test, will be sponsored 

and finan ced by th e NMC to assess all indicator test methods. 

The results of this workshop shou ld provide interpretative 

, 
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• data and information for ach11inistratively fulfilling require­
ments of the National Conference of Interstate Milk Ship-
ments as to abnom1al milk laboratory certification programs. 
It is recognized that to achieve uniformity of results with 
indicator tests in all State programs, the Public H ealth Serv­
ice should specifically designate one or two indicator tests 
as official acceptable procedures . 

Although th e Subcommittee on Laboratory Methods for 
the Examination of \liTater and Other Environmental Samp­
les has not been very active, discussions- of objectives of this 
subcommittee have resulted in the recognition of a need for 
preliminary studies; these will soon be started on multiple 
tube tests for the detection of coliforms. Because of the 
limited mm1ber of persons on this subcommittee, members 
of the IAMFES who want to assist their association should 
apply to the Chairman for membership on this subcommittee. 

TI1e activities of the Subcommittee on Laboratory Meth­
ods for the Exami11ation of Foods have been stymied durillg 
the past year because of failure of international and national 
agencies and associations to agree on methodology for the 
laboratory examination of foods. This subcommittee was 
formed to assist in collaborative studies concernllig estab­
lished, defined, and accepted methods for the examination 
of various foods. Until such agreement is reached by re­
sponsible authorities, it is anticipated that the activities of 
this subcommittee will be limited . 

COMMITTEE Mm•vJBERS 

Dr. A. Richard Brazis, Chairman 
Committee on Applied Laboratory Methods 

Subcommittee on Laboratory Methods for the Examination 
of Milk and Milk Pwducts : 

Dr. A. Richard BnlZis, Chairman 

Mr. W. L . Arledge 
Dr. E. W . Cook 
Mr. C. B. Donnell y 
Dr. J. J. Jezeski 

Dr. David Levowitz 
Dr. F. E. Nelson 
Dr. H. E. Randolph 
Mr. D. I. Thompson 

Subcommittee on Laboratory Methods for th e Examination 
of \"later and Other Environmental Samples : 

Mr. D. Q. Anderson , Act·ing Chairman 
Dr. M. S. Favero Mr. A'i·nold Salin ger 
Dr. R. L. Morris 

Subcommittee on Laboratory Methods for th e E xamination 
of Foods: 

Dr. H. E. Hall, Chairman 

Dr. Robert Angelotti Mr. J. C. McCaffrey 
Dr. L. G. Harmon Dr. E. H. Marth 

NEWS AND EVENTS 
USPHS CERTIFIES SYRACUSE UNIVERSITY'S 

FOOD PROTECTION LA BORA TORY 

The Food Protection Laboratory at Syracuse Uni­
versity Research Corporation received a boost from 

i the New York State Department of Health in the 
form of official certification by the State and the 
U. S. Public Health Service for the examination of 
single-service food containers and the paper stock 
from which the containers were formed, Dr. Ralph 
T. Russell, Analytical Services Laboratory manager, 
has announced. The laboratory is one of the first 
of its kind to be officially certified by the Public 
Health Service. 

"The purpose of certification," Russell said, "is to 
assure that testing laboratories meet the require­
ments set by the Public Health Service in the Guide 
for Sanitation Standards for the Fabrication of Single­
Service Containers for Milk and Milk Products. The 

1 need for certification is to equalize the standards of 
• • thr laboratories, resulting in uniformity of testing 
~ throughout the counh·y." 

The Food Protection Program, initiated in 1946 in 
the Department of Plant Sciences at Syracuse Uni­
versity, was established to serve the requirements 
of the manufacturers of paper containers for wet and 

moist food. As the program grew, it became im­
practical for the University to continue to operate 
the program in an academic deparbnent, and it was 
made a part of the Syracuse University Research 
Corporation. 

The first phase of the tlu·ee-point program is micro­
biological testing of samples to see that they are 
sanitary; second is periodic inspections of each fab­
rication plant; and the third takes into consideration 
the toxicological aspects of the containers. Steps 
that have been taken to implement the success of 
the program include the establishment of a Public 
Health Advisory Council comprised of federal, state 
and local health officials. The Council is concerned 
with those facets of the scientific and adminisb·ative 
problems which are relevant in their judicial dis­
tricts. 

As an aid in the program, a Manual of Sanitation 
Standards for Certain Products of Paper, Paperboard 
of Molded Pulp was published to guide manufacturers 
in determining fabrication sanitation standards. Since 
most of the program . involved the microbiological 
examination of the containers, a manual of methods 
was also published. This guidebook entitled Manual 
of Recommended Laboratory Methods for Sampling 
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and Microbiological Testing of Single-Service Food 
Packages and Their Components revised existing tech­
niques more extensively to make them adaptable not 
only to single-service paper products but to those 
types of products made from plastic, metal and com­
binations of these materials. The Ivfanual is recog­
nized by the Public Health Service and is included 
as a reference in the Guide for Sanitation Standards 
mentioned above. 

Training courses, sponsored by a grant from the 
Public H ealth Service, are being conducted to intro­
du ce the Service's Guidelines and to assist the Serv­
ice in training of public health sanitarians in methods 
of sampling and inspection of single-service fabricat­
ing plants. The three-day sessions scheduled this 
year under the direction of Dr. Russell will cover 
the fabrication of all types of single-service containers. 
The first course was held in :Minneapolis, Minnesota, 

ovember 13 to 15 and will b e followed by three 
similar sessions located in key areas across the 
country. 

The Food Protection Laboratory and the Analyti­
cal Laboratory, are a part of SURC's Life Sciences 
Division. 

SHORT COURSES SCHEDUlED 
AT PENN STATE UN!VIER.SITY 

Modern concepts of cleaning and sanitizing dairy 
equipment on the farm and in the plant are some of 
the subjcets of a short course offered December 5 
to 7, 1967, by The Pennsylvania State University. 

Subjects to be discussed are : Milk Quality, Tature 
of Soil on Dairy Equipment, Water Problems as Re­
lated to Cleaning-Quality and Quantity, Nature of 
Cleaning Compounds, Microorganism in Milk-Sig­
nificance and Control, Regulations on Cleaning and 
Sanitizing-Pennsylvania and United States Depart­
m ::nt of Agriculture, and D etermination of Strength 
of Washing Solutio~s and Sanitizers. CIP (cleaning 
in place ) and D etermination of ·water Hardness Pro­
cedures and Equipment will be demonstrated. 

The annual Ice Cream Short Course will be l1eld 
January 8 to 19, 1968. Included in the instruction 
will b e : Indush-y trends, composition of milk, testing 
for fat and acidity, composition of ice cream, ingredi­
ents, processing the mix, acidity standardization, 
freezing the mix, hardening ice cream, refrigeration, 
ice cream flavors , stablizers and emulsifiers, sherbets, 
ices, ice milk, defects, juding ice cream bacteriology, 
ice cream mix concentrates, cleaning dairy equipment, 
soft ice cream, and fancy ice cream. 

Approximately 12 hours will be devoted to com­
prehensive coverage of the principles involved in 
calculating ice cream mixes. Fourteen hours of lab-

oratory practice will be given in the testing, process­
ing, and freezing of ice cream mix. More than 30 
different ice cream formulas will be used in evaluat­
ing the effects of variations in fat, serwn so1j.ds, 
sweetener, stabilizer, emulsifier, and flavoring on the 
texture, body, and flavor of frozen desserts . A field 
trip vvill be taken to commercial ice cream plants in 
the central Pennsylvania area. 

Further information can b e secured from the Di­
rector of Short Courses, Room 208 Armsby Building, 
The Pennsylvania State University, University Park, 
Pennsylvania 16802. 

KENTUCKY DAIRY INDUSTRY CONFERENCE 

The world food situation and dairy products will 
be the theme of the annual Dairy Industries Con­
feren ce at the University of Kentucky. The con­
ference will be held December 6, 1967 at the Con­
tinental Inn in Lexington. 

To be included in the conference program will be 
discussions of the need of food in a hungry world, 
developing substitute foods for dairy products, econo­
mics of substitute foods and changes in attitudes of 
dairy concerns. A representative of consumers also 
will advise the group on the consumer's viewpoint 
of foods in a world of growing food scarcity. 

Among those listed to speak are Dr. K. L. Turk, 
Cornell University, Don Miller , Durkee Foods Com­
pany, and Pauline Massie, home economist for Ken­
tucky Utilities Inc. 

Those interested in further information should con­
tact Dr. A. W. Rudnick, 131 Dairy Products Building, 
University of Kentucky, Lexington , Kentucky. 

MSU DAIRY ENGINEERING CONFERENCE 

Michigan State's 16th Annual National Dairy En­
gineering Conference will be held February 27 & 28, 
1968. The conference will b e held at the Kellogg 
Center for Continuing Education at the Michigan 
State University campus. 

Each year the leading engineers, scientists, an<d 
administrators from the dairy and food industry, the 
processing equipment indush·y, education and govern­
ment participate in this conference. For further in­
formation , contact D . R. H eldman, Department of 
Agricultural Engineering, Michigan State University, 
Eas t Lansing, Michigan 48823. 

PHS ANNOUNCES NEW COURSIE ON 
LABORATORY ANALYSIS OF 

MILK PRODUCTS 

A new course entitled "Laboratory Analysis of 
Milk and Milk Products -II" is to be given at the 
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SPECIAL JOURNAL BINDER AVAILABLE 

Keep each volume of your Journa l of Milk 

a nd Food Technology intact in this new es­

peciaUy designed binder. 

1 Binder-$3.75 Postpaid 
4 or more-$3.00 ea. 

2 Binder-$3.50 ea. Postpaid F.O.B. Shelbyvil.le, Indiana 

3 Binder-$3.25 ea. Postpaid 

(Shipping Weight-1 lb . 10 oz. each) 

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

IAMFES, Inc., P.O. Box 437, Shelbyville, Ind . 

National Center for Urban and Industrial Health in 
Cincinnati, Ohio on February 19-23, 1968. 

This course is designed especially for the labora­
tory supervisor. It consists of lectures and laboratory 
demonstrations to thoroughly explain and demonstrate 
proper laboratory techniques and procedures. Spe­
cial emphasis will be given to the analytical pro­
cedures used in checking dairy products for com­
pliance with the 1965 Pasteurized Milk Ordinance. 

Course topics include : Techniques of the SPC, 
coliforms. and simp1ified counting procedures; Cer-

. tification program of interstate milk shippers ; Pub1ic 
health aspects of mastitis ; Fundamentals of bacterial 
growth; Detection of staphylococcal enterotoxin in 
food; Tests for abnormal milk; Preparation of stand­
ards for penicillin assay in milk; Theory and applica­
tion of phosphatase test and reactivation of phos­
phatase; D etection of added water in milk; Detection 
of Salmonella in milk powder; Pesticide residues in 
milk-thin layer chrornatography; D etection of ex­
tran eous material ; Thermal resistance of pathogens ; 
F at tests on milk; Trends in thermal processing; Vir­
uses in milk; Radionuclides in milk; and Split sample 
analysis . 
~or further details write: Environmental Sanitation 

Training, National Center for Urban and Industrial 
H ealth , 222 E. Central Parkway, Cincinnati , Ohio 
45202. 
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CLASSIFIED ADS 
POSITIONS AVAILABLE 

WANTED: General Environmental Sanitarian for City 
Health Department. Starting salary is $7,200.00 to 
$8,000.00 plus car or car allowance, retirement, hospital 
insurance and other liberal benefits. Contact: E. Corn· 
field, M.D., M.P.H. Director of Health, City Hall, Bristol, 
Connecticut 06010. 

FOR SALE 

Single Service milk sample tubes. For further in· 
formation and a catalogue please write, Dairy Technology 
Inc., P.O. Box 101, Eugene, Oregon. 

Cl"!ss ified Ad Rates 10c Per Word-Minimum 1.00 
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• uwe want nothing but the best 
. for our showplace dairy. 

UThat's why we insist on 
Transflow Milk and Vacuum Tubing" 

say Demos (left) and Richard Shakarian 

Reliance Dairy, Delano, California 

This year, over 100,000 visitors will tour the Reliance 

•

airy, Delano, California, which employs th e m os t mod­
rn, electronically-controlled m eth ods and the fin est 
quipment avai lable to milk over 2,000 cows twice each 

day. Th e multi-million dollar showplace dairy is th e resu lt 
of years of planning by the Shaka ri an family, wh ich is 
known throughout the world for its Christian missionary 
work . 

" The long li fe and easy cleanabi lity of TRANSFLOW ~ 
M-34R plastic Milk Tubing and Vacuum Tubin g make 
them 'tops' in my book," says Demos Sh aka rian. "And 
it's a big help to be able to see how an individual cow 
is milking, th anks to the clearness of TRANSFLOW 

f Milk Tubing." 

~ 1iJ.·· • • •• • 0 • : 

" It' s been our policy right from the start-we want 
nothing but the best," adds Richard Sh akarian. "That's 
why we insi st on Transflow Milk and Vacuum Tubing ." 

Why don ' t you join the thousands of dairymen who 
are saving time , trouble and money every day by using 
TRANS FLOW ? 

But ... be sure you get genuine TRANSFLOW! Look 
for the name branded on every foot. Another way you 
can te ll TRANSFLOW M-34R Mi lk Tubing is by th e blue 
stripe. And, of co urse, TRAN SFLOW Vacuum Tubing is 
the " sparkling black tubing with the clean white stripe." 

Get all the facts! Your dealer is stocked and ready to 
supply you ... or write today for complete info·rmation 
to Chamberlain Engineering Corp., Akron, Ohio 44309. 

A SUBSIDIARY Or 



We DARE you to see 
this NEW FILM ... 
it may change your ideas 
about modern milking! 

• See the fea tu res a pipeline milking unit 
MUST have to do a profitable job of GOOD 
COW MILKING. 

• See a split-screen COMPARISON of the 
new Surge Lo-Profile Breaker Cup and a 
claw-type milkiAg unit. 

• See the importance of a COMPLETE break 
in the column of milk . 

• 
~.. WDIMENSIONS 

IN DAIRYING 

BABSON BROS. CO. 
2100 S. YORK ROAO, OAK BROOK. Ill. 60521 
BABSON BROS. CO. (Canada) LTD. REXDALE, ONTARIO 
MINNEAPOLIS, RENO, KANSAS CITY, MEMPHIS, SYRACUSE 

~~- -------

, 
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• See how Pulsator location AFFECTS the 
milking action of the inflation. 

• See why there will be NO DOUBT in your 
mind which Milking Unit is the SAFEST, 
FASTEST and CLEANEST. 

• See your Surge Dealer for a free showing 
of the 10 minute, full-color film ... 
"Patent No. 2709416" 


