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A Note to Workshop Participants

- Welcome to Milk Quality: A PRO-DAIRY Management Focus Workshop for
Farm Managers. This four-session workshop will examine management factors on the
farm that effect milk quality. Information On off-flavors, mastitis-causing organisms,
milking procedures, and milking equipment maintenance and function will be presented.
Two case studies will also be presented for practice in problem solving and tactical
planning. The objective of the workshop is to have each participant develop their own
detailed tactical plans (plans for action) to help reach their individual goals for
producing high quality milk. The workshop draws heavily upon the concepts Of setting
goals, problem solving, and tactical planning that you Jearned in Managing for Success.

The participant’s manual for the Milk Quality workshop is divided into eight
gessions as tabbed in the notebook. The intent is to have @ morning session, funch, and

an afternoont session comprise each workshop day. Estimated workshop time of each
session is a bit under two houfs. _ :

. Each session contains part';cipant’s notes followed by resource material for the
subject mattet covered. The participant’s notes arc organized into activities showing
Jearning goals and key poinis. Space for personal note taking is at the lower part of

each activity page- A summary of the session’s activities is the first page of participant’s_
notes in each $ess1on. ' . ' o

A page-numbering system was designed for easy reference between the teacher’s
and participant’s manuals. Participant_’s notes are nul bered consecutively within each
session. Overheads are numbered within each session in the order they are presented.
Worksheets arc printed on yellow paper 4nd numbered consecutively throughout the
entire notebook, beginning with the letters "WS". ' : :

Resource material for cach session comes from a variety of sources. Each
reference is self-contained, usually fasteried with staples, and pages may or may not be
qumbered. More in-depth information on the subjects covered in each session is
contained in the esource material for your reading. - '

The authors hope you find the information in this notebook helpful and that

participation in this workshop will assist you in meeting your goals and objectives 10
realize the mission of your dairy farm business.




PARTICIPANT'S NOTES -- Session la

SUMMARY

Objective: This session acts as an introductory presentation that

sets the workshop atmosphere and familiarizes you with:'
1. Factors effecting milk gquality and flavor. -
5. Criteria and tests of milk quality. ‘

Market trends of dairy products.

The New York gtate milk code.

3.
4.

e Wwelcomes you a e “complete the
Milk Quality Registration form. This information‘will be used
for course evaluation, @as well as furnishing you with a
personalized fiscal assessment of your current mastitis
control progran. Results of this assessment will pe returned

and discussed in session 4b.

feaching pempers  an AR lepresentatives
introduce themselves. participants introduce themselves by
sharing a management experience o change that has taken place
since the Managing for success Workshop. ‘

the mnilk S"test, you learn the gensory

_recognition of common off-flavors in milk.

Lort overhea tion that asks why milk quality is

P
important, shows dalry market trends, and covers milk quality
tests precedes a slide presentation on milk quality and off-
flavors. S :

fiow many _ have ever seen the written regulations that
govern your marketing of milk. The farm rating systen (milk
inspections) is based on regulations in the NYS Milk Code
administered by the Department of Agriculture and Markets;
The portion pertaining to raw milk shipment iS*coVered'in
sections 2.8 to 2.28 (pages 15~26) . your reading is
suggested.- : .




MILK QUALITY - gession 1a
ACTIVITY 1

Welcome, Registration, Ccollecting Milk Samples

I. Learning Goals of this Activity

1. Have you feel welcome and eager tO participate in this
workshop. ‘ : ‘

2. Collect information for later evaluation of the impaét of
this Milk Quality workshop.

3. Collect information for a personalized fiscal assessment
of the current mastitis control program on your farm.

4. Collect and check labelling on milk samples prior to
shipment for culture at a QMPsS lab : .
TI. Key Points
1. You are to complete all questions on the Milk Quality
Registration form, giving your pest estimate when you are
“unsure of the exact answer.
5. Feel free to ask questions to any member'of-the teaching.

team about the registration form.

ITIT. personal Notes:



REGISTRATION FORM

Management Focus Wworkshop on Milk Quality

Name Farm Name

address Town '
State Zip Code Phone No. [ )

Herd size (milking & ary) Rolling herd ave.

Type of housing Type of beddind

What season of year do you have most mastitis prOblems?

1. Number of cows culled last year due to mastitis
5. Number of cows died last year due to mastitis

3. Estimate of number of mastitis cases treated last
year

4. Ave number of days milk withheld because of
treatment (include treatment days)

5. Ave market price of a replacement heifer

6. Ave sale price of cull cows

7. Does your milk handler offer a quelity incentive?

g, If yes, how much and at what somatic cell count?
0. cwt at somatic Cell Count

0. cwh gomatic cell Count

at

9, In the past 12 months, how many months did you not
gqualify for incentives?

10. current nilk price (pay price)/cwt

WS



From your recent gomatic Cell Count Report, list the number
of cows (not percentage) in each of the linear sScore

categories
1.5 < 2 LS 5
LS 3 Is 6
LS 4 s +7

Herd Average L5

1. Goal for number of COWS éulled for mastitis

5. Goal for number of cows dying from mastitis

3. Goal for number ofﬁmonths to receive quality incentives
4. Goal for average 1evel of somatic cells ih the herd

5. Goal for average number of cows treated per month

Ttem/Practice Use Estimated Annual Cost Do Not Use

A A SR

Teat dip $

Dry Cow Treatment

DHI SSC Reporting

Udder Sanitizers

paper towels

-m-mm-mm

Routine milking
machine maintenance

Annual QMPS Survey 5

Number of mastitis cultures/year

others (list): S

WS 2



II.

I1T.

MILK QUALITY = session la

ACTIVITY 2

Teaching Team Introductions/Group Warm-up Exercises

Learnihg Goals of this activity

i.

2.

Learn names and packgrounds of the teaching team members.
learn names of fellow participants.

share experiences of how the Managing for Success and/or
Management Cclinic has altered your way of thinking or

operating.

Empower you as a member of this workshop to relate freely
to the group-.

Key Points

1.

All participants in this workshop have the opportunity to
jearn from each other pe sharing ideas and methods of
managing their farms. The teaching team will strive to
facilitate group interaction so as to enhance this workshop
style of learning.

Your participatidn in discussions as well as working on
your own farm situation is highly encouraged. :

personal Hotes:




TEACHING TEAM INTRODUCTION FORM

Name:

Address:

Telephone:
Affiliation:

Biographical Sketch:

—.—-__-a_.,..-—-——..-—_.-——a-—_—_-._——-——_...-—_..-—__.-_--—.-..—-——.—.——._._.___.______.._...._..._.._

Address:
Telephone:
Affiliation:

Biographical Sketch:

..-.———-._.—.__..__.——-—_.—_.—__..--_.._—_._——.--_...-—-...-.__..-a-_..-..._.._...._._._.__,_._____._‘_..__.._..__..

Address:
Telephone:
affiliation:

Biographical Sketch:

..--___.__.—_..———-———-—-——--——.———.—-—..-——..-——...-——.———.—-.——.—-——_.—_.,_._..._.__._..._.___.__—

Address:
Telephone:
affiliation:

Biographical Sketch:

WS 3



MILK QUALITY ~ gession la
ACTIVITY 3

Milk Flavor Taste Test

I. Learning Goals of this Activity
y by having Yyou

qualit
he subject matter

1. set stage for discussing milk
experience {hrough sensory recognition t

presented on off-flavors in milk.

II. Rey Points
farm factors may adversely

caused by on-
as a wholesome, healthy

1. off-flavors in milk
ception of milk

affect consumer per
product.

ITI. rersonal Notes:



IT.

ITIT.

MILK QUALITY - Session la
ACTIVITY 4

Mini-Lecture on Milk Quality

Learning Goals of this Activity

1.

Examine the importance of Milk Quality in relation to
public perception, consumer products, and greater
production.

Explain tests done at milk plants which measure quality.

Describe how manageable farm factors contribute to milk
gquality-

¥ey Points

1.

2.

Milk ¢uality is jmportant because of the consuming public
as well as a benefit to profitable production.

Milk Quality is measured by many tests, the most important
tests being: odor/flavor, sediment, bacteria, antibiotic,
and somatic cell.

a1l factors that cause poor guality or off-flavors in milk
can be controlled by the farm manader.

Milk gquality starts on the farm. Processing can not
improve the quality of milk that is produced on the farm.

personal Notes:
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OVERHEAD
1a.3

1977 - 1987 Comparisons

Which Dairy Products Are:

Selling

Yogurt + 90%

Low-Fat Cottage Cheese + 83
Sour Cream/Dips + 46%

| MCheese + 39%

Not Selling

owdered Milk - 41%

 Whole Milk. o -33%
Creamed Cottage Cheese - 27%

Evaporated Whole Milk - 16%



.

QVERHEAD
la.hk

Odor & Flavor
Te pemmre

Bacteria

Freezing Point |

Antibiotics
Somatic Cells
Acidity

Sediment



OVERHEAD
1a.b

A. B. Cs.of Off-Fiamrs

1. Absorbed - feedy, COWY

2. Bacterial - malty, acid, sour
(cooling)

3. Chemical - rancid, COWY
(mishandﬁng)



MILK QUALITY - Session la
ACTIVITY 5

New York State Milk Code

I. Learning Goals of this Activity

1. The New York State Department of Agriculture and Markets
Division of Milk Contreol is responsible for enforcement of
the NYS Milk Code.

2. To heighten awareness of the regulations under which you
are permitted to ship raw milk.

II. Key Points

1. Regulations concerning production and shipment of raw milk
are covered in Sections 2.8 to 2.28 (pages 15-26) of the
NYS Milk Code.

III. Personal Notes:
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THE NEED FOR MILK OQUALTTY

High guality is important for maximum sales of milk and
dairy products. Achieving and maintaining the best guality is
the responsibility of everyone associated with the dairy
industry. The starting point is the dalry producer who must use
effective procedures for producing, handling and maintaining high
guality milk, and do so efficiently and economically in relation
to labor, equipment and facilities.

Milk quality has many considerations. The producer must be
sure that milk leaves the farm unaffected by adulterants such as
dirt, drugs, antibiotics, cleaning chemicals, sanitizers,
pesticides or added water. High quality miik must contain low
bacteria counts;: whether measured as Standard Plate Count,
Preliminary Incubation Count, coliforms, etc. Rapid cooling of
milk and properly cleaning and sanitizing milking machines and
milk handling equipment are important in helping to achieve low
bacteria counts. Clean cows and proper premilking preparation
procedures are essential for keeping environmental bacteria
counts low and reducing new mastitis infections.

Milk should be handled without undue air agitation to avoid
increases in acid degree value and rancidity. Other flavor
defects should be prevented by effective feeding management and
health programs. Effective mastitis control should be maintained
and routinely wmonitored. Scmatic «cell <counts (primarily
leucocytes or white blood cells) increase in response to mastitis
infections and clinical incidence. This relationship has taken
on increased significance in recent years regarding its effect on
milk production, mastitis monitoring, milk guality and milk
composition, especially as it affects cheese yields.

Milk guality is often a contradictory objective to increased
productivity and efficiency. Assuring high quality takes time,
effort and thought. However, it contributes to the overall
success of the operation. :




RAW MITK TESTS

Introduction

Good quality raw milk is essential for desirable pasteurized
products and consumer acceptance. State and federal regulations
are becoming more rigid. Practical quality standards should be
part of any program. A complete quality control program is
essential to assure consumer acceptance. The keys are odor and
taste as determined at the time of consumption.

Raw milk quality standards assume that all test results are
representative of the entire raw supply tested. A program must
include representative sampling, proper care of samples, and
accurate testing procedures. Milk must be properly mixed and

care taken not to contaminate the sample. Supervisors must
regularly inform all persons involved about the required
practices. This includes training and informing all persons who

collect, handle, and test samples. Routine checking must be done
to be sure that their procedures and techniques are correct.

Access to a well equipped laboratory 1is necessary. Tests
must be made continually but on an irregular schedule. If
testing is reduced or eliminated, guality will decline. A

discussion of each quality test will include purpose, dgeneral
procedures, practical standards, and steps to achieve then.

Tests
Odor and Flavor

Some tests do not require any laboratory or specialized
equipment. The bulk milk hauler and receiver at the plant should
regularly check all milk for odor by lifting porthole or manhole
covers. Although the ability to detect odors and flavors varies,
most people can distinguish between good and poor milk.

Odors such as feed, unclean, sour, and malty are usually
apparent when the flavor is strong. They are volatile and can be
detected by smelling. If the odor is questionable, warm and
taste a sample. If you are concerned about safety, heat milk to
150 F then immediately cool before tasting. Warm to 60 F for
tasting, or for odor, heat to about 120 F. This intensifies the
odor.

See other sections for specific details on Jjudging milk
flaver.

Temperature

Milk should be cooled to 40 F or below within two hours of
milking and held at that temperature until pasteurized. Every
dairy sanitarian and milk hauler should carry an accurate pocket
thermemeter to be sure that milk is 40 F or less when collected.



Many thermometers on farm bulk tanks are not accurate, so
haulers must use a pocket thermometer. All pocket thermometers
should be checked against a standard thermometer or in an ice and
water mixture at least once a month.

It is recommended that all new farm bulk tanks be installed
with a recording thermometer. This provides the temperature
history for the hauler at the time of collection. Interval
timers should be done on all bulk tanks to agitate the milk about
five minutes every hour.

Standard Plate Count (SPC)

Under the Pasteurized Milk Ordinance, at least four SPC’s
must be performed during each six month period. However, most
states reguire at least one such. count each month. Most
cooperative, dealer, and some state guality control progranms
provide for twice a month testing.

The SPC is a determination of the number of bacterial clumps
in one milliliter of milk which will grow in 48 hours at 32 C (90
F) incubation temperature. Acceptable modifications of the SPC
using the same time and temperature of incubation are the Plate
Loop Count and the Oval Tube Method.  Fredquently, results of the
SPC test do not correlate with sanitation conditions on farms.
Prompt cooling of milk and sanitizing of equipment may yield low
counts and disguise unclean milking equipment or poor production
practices.  However, raw milk shelf life is limited because
spoilage bacteria grow during the holding time prior to
pasteurization. Laboratory technicians should note odor of
bacterial plates and color and sizes of colonies. . Their
appearance may be indicative of production practices and raw milk
handling. Spoiled or putrid odors and large shiny, yellow-to-
plue colonies indicate psychrotrephs and poor production
practices.

SPC’s should be replaced in regulatory standards by tests
which correlate better with production conditions. Tests such as
Preliminary Incubation (PI) Count may be high when cleaning is
not thorough, sanitizing 1s omitted, or udder washing does not
include a sanitizing solution and paper towels.

Many SPC’s of fresh producer samples are less than 10,000

per ml if sanitization is good and cooling is adequate. Most
industry standards are 50,000 per ml. Therefore, all plating
should be done at 1:100 dilution. Regulatory maximums are

generally 100,000 per ml. This assumes that samples are properly
collected, kept below 40 F and tested within 36 hours.



laboratory Pasteurized or Thermoduric Count

This is a determination of the number of bacteria which
survive heat treatment. Although SPC standards for pasteurized
milk are 20,000 per ml or less, there are no thermoduric
standards for raw milk. Desirable levels in raw milk following
laboratory pasteurization and in pasteurized milk are less than
1,000 per ml. These are practical standards and are attainable
with good sanitation and cooling practices.

Thermoduric bacteria will not grow at refrigeration
temperatures of 40 F or below. The presence of these bacteria in
milk is not of public health significance because they will not
cause disease. Also, these bacteria are not commonly associated
with milk spoilage. The presence of thermoduric bacteria usually
indicates unclean equipment and/or improper sanitizing practices.

If thermoduric counts are made, heat treatment should be 145
F for 30 minutes and at least five minutes heat-up time. All
plating should be at a 1:10 dilution because most counts will be
less than 3,000 per ml.

Coliform Count

In states where raw milk may be sold to consumers at farms,
the maximum coliform count is 10 per ml. The test may be used as
an indication of production methods. If so, a level of less than
50 per ml is considered as acceptable for raw milk for
pasteurization.

The test is commonly used to check for contamination
following heat treatment in pasteurized milk and dairy products.
Pasteurization temperatures kill these bacteria so they should
not be present in pasteurized products. Coliform counts should
be made using 1 ml directly on violet red bile agar. Incubation
is 32 C for 24 hours.

Psvchrophilic or Psyvchrotrophic Count

This is a determination of the bacteria present in milk

which will grow at refrigeration temperatures. They cause
spoilage of milk held above 40 F and especially after raw milk is
more than two days old. They are usually killed by

pasteurization. For this reason, all milk should be pasteurized
within 48 hours after collection from farms on an every-other-day
basis.

The test is usually applied to old raw milk and pasteurized
products. Results are only history as the incubation time is
seven to ten days at 7.2 C (45 F). Levels in fresh raw milk
should be less than 100 per ml. At the time of pasteurization,
raw milk should have counts of 50,000 per ml or less. Plating
should be done using 1 ml directly in the plate for pasteurized
samples and a 1:100 dilution for raw samples.



Preliminary Incubation Counts (PT)

PI Counts are the best measure of raw milk keeping guality
and sanitation practices during production on farms. Plating
should be at 1:100 dilution as for SPC’s following incubation of
milk samples at 55 F for 18 hours. Counts should not exceed
100,000 per ml. Desirable results are 50,000 per ml or less.
Plates are incubated at 32 € for 48 hours. Again, laboratory
technicians should note odor, color, and size of bacterial
colonies as they may indicate poor production practices.

This test should be used in place of laboratory pasteurized
or thermoduric counts. Whenever permitted by state and federal
regulations, PI counts should be made instead of SPC’s.

PI counts may be made of truck or storage tank samples in
addition to individuval farm samples. PI counts of samples of
loads of raw milk should be performed regularly.

Freezing Point

Technicians must handle milk samples to maintain
temperatures below 40 F. Dairy equipment, free of all residues,
must be used. Refer to cryoscope manuals for a more detailed
testing procedure.

Samples of milk from individual herds should fall in the
normal range -.530 to -.566 C. Values closer to 0 C than this
should be considered suspicious. Any mixed samples of raw or
processed milk should fall in this range. '

Newer cryoscopes give freezing point readings directly.
However, no attempt should be made to change these to percentages
of added water. This is not valid because it assumes an average
freezing point for all milk. It should be sufficient to indicate
that a sample of milk seems to contain added water. Steps should
be taken to correct values of any samples which fall outside
normal ranges.

Every processing plant should have a program which includes
regular checking to determine freezing points. A business cannot
afford to purchase more than the approximately 87 percent water
in milk. The vield of cheese, powder or other products from
added water is zero. Requlatory agencies regularly check brands
of milk for composition. It is illegal to purchase or sell milk
with added water. '

Check samples of each tanker load of milk as received on a
regular but unannounced schedule. Ideally do this each day, and
at least wonthly. Any load sample with results above ~0.540 C
should be considered suspicious. Obtain samples of each
producer’s milk on that load. One or more will l1likely be out of
the acceptable range. Results of load samples above ~-0.535 C are
usually considered unacceptable. Dc not make any accusations,
but do start immediate checking to determine the cause.



For individual producer samples, use the range of -0.530 to
-0.566 C. Check a sample of each one at least monthly, unless
you check all loads as received. Make a visit to the farm on all
samples above -.530 C. Usually the problem will be solved when
everyone is aware of regular checking.

Antibiotics

The advent of universal sampling has increased the rate of
detection. This procedure, along with sampling and testing all
bulk tank 1loads, is the key to a testing program which will
assure that antibiotic residues are not present in milk and milk
products cffered to the consumer.

The elimination of antibiotic residues in milk and dairy
products is an industry problem that demands the involvement of
all responsible people in the dairy industry and government.
Total participation in the education, control, and enforcement
aspects of an effective antibiotic control program is a must.
The dairy industry is doing a good job with a difficult
situation. If ever there was a time when the dairyman and the
processor should stand together to solve a problem it is now--
in order to maintain the favorable reception in the marketplace.
Antibiotic residues are illegal and cannot .be tolerated.
Preventing contamination is the only answer, since antibiotics
cannot be eliminated by processing. Most dairymen will respond
if they are aware of the problem and are informed of the proper
procedures to follow. More often than not, antibiotics find
their way into market supplies by accident. Nevertheless, under
present conditions the innocent are likely to suffer with the
negligent.

The objections to antibiotics in milk cannot be refuted.
Although rare, consumers may experience allergic reactions
because of low levels in the milk. Processors cannot make
products such as cheese, cultured buttermilk, or cultured sour
cream from antibiotic milk because the desirable bacteria cannot

grow. Since current official methods of detecting antibiotics
take at least several hours, milk is usually already pooled in
the dairy plant before test results are obtained. A single

contaminated lot of milk, therefore, can contaminate thousands of
pounds of storage tank milk. The milk from only one cow treated
with 100,000 units of penicillin can cause detectable residues in
milk from 1,000 untreated cows. The method now being used by the
FDA in checking dry milk samples 1is roughly ten times more
sensitive than earlier methods which are still being used by many
dairy plants. The level of detectability is now about .005 units
of penicillin.

At this level, an infusion of 1,000,000 units would be
measurable in 45, 000 pounds of milk. Producers must follow
instructions pertaining to the use of all antibiotiecs, and they
must have positive contrel to prevent contamination of milk. The
source of antibiotics, such as penicillin, is from treated dairy



cows and must be controlled at the farm. Receivers of milk need
to use the most sensitive official testing procedure available
and, in some instances, increase the frequency of sampling and

testing. They also need to communicate findings in a meaningful
way to producers through educational means as well as punitive
means. Let’s all get together with a positive attitude toward

avoiding the bad effects while still retaining the benefits that
antibictic therapy has to offer.

Recommendations for Detection

1) A universal sample should be taken from each farm bulk tank
at every pickup.

2) A composite, properly agitated tanker sample of all
producers’ milk should be taken from the bulk truck before
unloading. This sample should be immediately analyzed for
penicillin or other inhibitor by any acceptable method.

3) If the composite tanker sample is positive, each universal
sample should be analyzed to determine which producer caused

the adulteration. The official test performed on the
producer sample must be performed in an "approved
laboratory"” using analytical procedures prescribed by

Standard Methods for the Examination of Dairy Products or

Official Methods of Analysis of the Associatjon of Official

Analytical Chemists (ACAC) when official action is

anticipated. The producer should be immediately notified of
~a positive test result from his tank.

4) All positive samples should be held in frozen storage until
all chances of legal action are exhausted.

5) Each handler should have on record the antibiotic tests
results for each load of milk purchased, transferred, or
sold.

6) Immediate notification shall be made to the proper
regulatory agency. :

Test Procedures Available

_ Sensitivity
A. Official Tests (Units of Penicillin)
1} Disc Assay Method
B. subtilis (1)
Method A (Long Incubation) .02
Method B (Short Incubation) .03
2) Cylinder Plate Method
S. Lutea (2) .01

3) B. stearothermophilus disc assay .008



B. Unofficial Tests

1) Delvotest P - B. stearother-
mophilus (3) .003-.006

Somatic Cells and Abnormal Milk

Milk is abnormal when the number of somatic cells is
excessive. Somatic cells include leucocytes or white blood cells
and are always present in normal milk. Their number vary quite
widely, sometimes being less than 100,000 per milliliter.
Somatic cells in excess of 500,000 per ml are considered to be
above normal. Most herds produ01ng abnormal milk are mastitic,
and the majority will show mastitic organisms under the
microscope. Cows in late lactation may have higher cell counts
than normal. Cows that are in poor health from any cause as well
as from mastitis may have excessive somatic cell numbers.

In New York State, punitive action is required when the
DMSCC (Direct Microscopic Somatic Cell Count) is in excess of
1,000,000 per ml*. On the first such count the buyer is required
to notlfy the producer and perform another test within 15 days.
If two of the last four monthly tests are above the 1,500,000
limit, the producer’s score can be debited 15 points when a
particular supply is rated. If the high counts continue, the
exclusion of the producer is required.

A laboratory determination of somatic cell counts by the
direct microscopic method is the official means of determining
somatic cell 1levels, although other methods may be acceptable.
The method is very time consuming. Screening methods of cell
count estimation are commonly used by many laboratories. The
microscope is then used on samples that do not pass the screening
test.

In some areas, electronic methods of cell counting are in
general use, such as the Coulter Counter or the Fossomatic. Such
methods are more automated and eliminate much of the tediousness
and human judgement required in making a microscopic count.

A high count reported to the producer should alert him to
the fact that a problem exists, and that he should immediately
take steps to find the cause and to determine which animals are
affected. If the count is not repetitive, it may indicate simply
that some cows in the herd are reaching the end of their
lactation. Since they are producing only small amounts and the
milk has become abnormal, they should be dried off.

However, in many cases it is not that simple to make the
correction. The cell count history may indicate that a problem
has been developing over a period of time and has become quite
serious. A complete overview of herd management, milking

procedures, and a thorough check of milking procedures, and a
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thorough check of milking equipment should be made. This will
include milking time visits by the fieldman

Pesticides

Samples of raw milk should be checked whenever retail
samples indicate problems. Load samples should be checked, then
individual farm samples. Producers outlined in the 1latest
edition of Official Methods of Analysis of the Asscciation of
Official Analytical Chemists should be followed.

Direct Microscopic Count (DMC)

Checking a sample of milk using the microscope should not be
the only test used for acceptance or rejection of a bulk tank or
load of milk. However, a look at a properly prepared smear may
be helpful in determining the source of a bacterial problem. The
type of bacteria seen may indicate cooling or sanitation
problems. A DMC is suggested during bad weather, emergencies, or
when you question the age of a load of milk. PI or 16-hour tank
samples may ke checked for causes of problens.

Acidity

Do not use the results of a titratable acidity test as the
sole basis for accepting or rejecting loads of milk. Milk may
have odor, taste, and bacterial problems, yet acidity may be
acceptable. On the other hand, results of an acidity test may
complement your odor or taste judgments. It may provide valuable
information on tank loads of milk, especially when source and age
are dquestionable. Values in the .012-.017% are considered
desirable. If results exceed this, do other tests prior to
rejecting a load of milk,

Sediment

Results of this teste provide an indication of milk
production practices and the cleanliness of cows  and
surroundings. This test is required in NY State for both
manufacturing and fluid milk. Acceptable levels are less than
1.50 mg per gallon of milk.
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MILX FLAVOR

off-flavors commonly found in wmilk can be classified in
three basic categories -- the ABC’s of off-flavor development.
These are Absorbed, Bacterial, and Chemical. Some, however, are
caused by more than one of these actions. Consequently, they are
listed in more than one category.

1) Absorbed -- feedy, barny, cowy, unclean, weedy,
foreign. :
2) Bacterial -~ acid, malty, unclean, fruity, putrid and

lacks freshness.

3) Chemical -- cowy (ketosis), rancid, oxidized, sunlight,
foreign and lacks freshness.

Absorbed flavor defects can develop before, during and after
milking and when milk is Jleft uncovered in the consumer’s
refrigerator.

Bacterial degradation generally results from dirty cows,
improperly washed or sanitized equipment, external contamination
and improper coocling.

Chemical defects can occur both before and after milking.
The cowy flavor 1is the result of the animal suffering from
acetonemia or ketosis. Certain cows, either due to their genetic
makeup, the feed consumed, or the stage of lactation, can produce
milk that is spontaneously susceptible to rancidity or oxidation.
Most rancid and oxidized flavors, however, are induced by poor
handling techniques or faulty equipment during and after milking.
A foreign flavor can be caused by medications, a reaction to
pesticides, disinfectants or any number of contaminants.

Qff-Flavors in Milk

In order to detect off-flavors successfully and
consistently, it is necessary to first be fully familiar with the
characteristics of good tasting milk. Such milk has a pleasant,
slightly sweet taste, no odor and no aftertaste. This natural
taste must be firmly fixed in one’s mind so that it may serve as
a reference when evaluating milk samples for flavor quality. It
is helpful to have a sample of good tasting milk available for
comparison at the time of judging.

The most serious off-flavor problems are: rancid, oxidized,
unclean, and microbial. These vary in frequency and intensity
depending upon the time of year, the type of equipment used, the
production practices fellowed, and the protection given to the
milk. They ruin the delicate sweet taste of fresh milk and
produce a lingering after-taste.
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JUDGING AND GRADING MILK

Flavoring Milk

Temperature -- 60-70°F (15.5-21°C) -~ so that any odor present
may be detected readily by sniffing the container.

Noting odér -~ by placing nose directly over the container imme-
diately after shaking and taking a full "whiff" of air--any off
odor present may be noted. :

Also want a temperature rise when taking into the mouth, serves
to volatize any notable constituents. :

Need to make sure we have a representative sample -- mixing or
agitation are important, '

Agitation -- leaves a thin film of milk on the inner surface
- which tends to evaporate -- giving off odor if present.

' Sémp?ing -~ generous sip -- roll about the mouth -- note
flavor sensation -- and expectorate.

Swallowing milk -- poor practice.

Can enhance after-taste by drawing a breath of fresh air slowly
through the mouth -~ and then exhale slowly through the nose.

With this practice -- can note even faint odors.

. -Scoring Fiavor

Flavor - 10 points

Good flavor of normal whole milk -- pleasantly sweet; no -
foretaste nor aftertaste other than that imparted by the
natural richness., s ‘

No "taste". If there is a taste -- Jook for trouble (defect).

Flavor Groups

Excellent (no criticism) 10
Good 8 -9.5
Fair 6 - 7.5
Poor ‘ 5.5 or less

Bad or Unsalable No Score
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Undesirable Flavors in Milk -- Milk has a flavor defect if it has an
odor, a foretaste or an aftertaste -- or does not leave the mouth
in a clean, sweet, p]egsant condition after tasting.

Some samples may have more than one flavor defect.

In this case, flavor score is reduced to correspond to
the most obJect1onab1e off-flaver present,

A scoring or judging routine enables the evaluator to make effici-
ent use of his time and facilitates concentration of thought.

It is appropriate to review the evaluation of milk first, since
the quality of other dairy products is very dependent upon the
quality of the milk used to manufacture them.

The scoring or grading of milk probably demands keener,'more
fully developed senses of smell and taste than does the evalu-
ation of any other dairy product.




Typical Mitk Flavor

{no criticism)-

Astringent

Barn
Smothered)

Bitter

Cause:
Cooked

Cause:
Scorched

CauSe:;
ngx_ '
Tﬁcetone) -

Cause:
Feed

Cause:
Flat

Cause:
Foreign

Lause:
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Very little distinct odor. Excellent milk is
pleasantly sweet and leaves only a clean,
p]eas1ng sensation after tasting. The flavor
is quite subtle in character.

‘Noted by peculiar mouthfeel, tongue and mouth

lining feel shriveled, puckered Occasionally
associated with sta]eness {i.e., milk powder}.

Has a rather unpleasant distinct odor. Milk
absorbed odor of barn, stable, poor ventilation.

If no odor associated, the bitter taste will
often not be noted until expectoration, but then
it will persist.

Frequent]y microbiological origin, certain weeds.

Note odor. Sweetish nature. PIeasant - Slightly
nutty-1ike. Lightly heated.

Over-pasteurization, higher heat treatment and/or
for longer time period.

Carmelized, cabbage or mushroom-like. Boiled.
Note sulphury odor. (Su]phydryl groups from

~amino acids).

Severe over- pasteur1zat1on, too high heat treatment.

Has a distinct odor (med1c1na1 cow's breath 11ke),
sometimes a persistent aftertaste.

General]y due to animal physiological ma]funct1on,
i.e., ketosis or acetonemia, (acetone bod1es in

: -the mz]k)

Odor. Aromatic, usually pleasant. Hay,‘alfa1fa,'
silage (frequently slightly unclean). Usually

. clears up very readily after d}scharge from mouth.

' Cow consumes particular feed prior to milking,

inhales odors from barn or feed Iot the feed etc.

- transmits it to milk.

No odor. Lacks flavor fullness and/or sweetness.
Like watered milk.

Adulteration with water, milk 1ow in total solids
content.. _

May have an odor. Not commonly associated with milk.
Depends on causative agent, such as chemical sani-
tizers, miscellaneous chemical contaminants,

~ phenolic-taste, medicinal.

Foreign substance contam1nates milk.



Garlic/onion

(Weedy)

Cause:
High Acid

Cause:

Lacks Freshness
(Stale)

Cause:
. Malty
Cause:
Metallic
Oxidized
{Copper induced)
Cause:
Sunlight
Cause:
Rancid
Cause:
Salty
Cause:

’ .

i
¥
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Characteristic pungent odor and taste.
objectionable.
Animals feeding in weed infected pastures.

Highly

Some odor.
tongue.
Lactic acid producing organisms such as S.
lactis. '

Sour, tart, tingling sensation on

A milk off-flavor defect that lacks specific
characteristics to make identification easy.
fine pleasing flavor.

Usually due to age or staleness of sample, may
be injtial stage of psychrotrophic off-flavor
(unclean). :

Lacks

Malt-1ike aroma
Flavor seems out of place. Pronounced

Peculiar odor 1like grape-nuts.
and taste. .
malt.

Growth of S. lactis var. maltigenes in milk.

Easily detected as a "metallic feel", similar to
rusty metal or metal foil. Has a quick reaction
and adaptation time. Also frequently suggests
flatness associated with early stages of metal-
induced oxidation,

Metallic, wet cardboard, oily, tallowy, chalky.
Mouth usually perceives a puckery mouth feel.
Taste sensation comes quickly, mouth feel lingers.
Milk fat oxidation catalyzed by copper and certain
other metals with oxygen and air. Copper contami-
nation, dry feeding of cows in late lactation.

Odor, burnt-protein or burnt-feathers-like,
"medicinal”-1ike flavor. Sunlight or fluorescent
light-activated. STight burnt taste.

UV-rays from suniight or fluorescent lighting
catalyze oxidative reaction in unprotected milk.
Reason for use of amber-colored glass bottles.

Odor. Butyric acid-flavor, soapy, blue cheese-
like aroma, slight bitter. Foul, pronounced after-
taste, does not clear up readily.

Hydrolysis of milk fat by lipase enzyme. Improper
handling, cooling and pumping of milk. Mixing of
homogenized and raw milk is the prevalent cause.

No odor. Generally easily and guickly detected.
Gives a cleansing feeling to the mouth.

Commonly associated with milk from cows in late
stages of lactation and/or mastitis milk.



Unclean

Cause:

16

-~ Unpleasant odor. Mouth fails to clean up after

sample expectoration. Sometimes suggestive of
mustiness, staleness, spoilage, fruity, putrid,
dirty-1ike, psychrotrophic flavor.

Generally due to the growth of psychrotrophic
type microorganisms in poorly processed milk
(spoilage bacteria).
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MILK FLAVOR SCORECARD

JATE - TIME - NAME

SAMPLE NUMBER-

SCORE™*

Criticisms:

Astringent

Bitter

Cooked

Cowy/Barny

Feed

Flat

Foreign

Fruity/Fermented
(Psychrotrophic)

Garlic/Onion

High Acid - Sour

Lacks Freshness

Malty

Oxidized/Light Induced

Oxidized/Metalic

Rancid

Salty

Unclean

*Score samples on a 10 point scale using the following guideline: Good 8-10; Fair 6-7;
Poor 0-5.
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SUGGESTED FLAVOR SCORES FOR MILK WITH DESIGNATED INTENSITIES

OF FLAVOR DEFECTS

El?:ggisms Slight DefinitelntenSity o Degigﬁounced
Astringent (8) (7) (5)
Barny (7). (5) (3)
Bitter (7) (5) (3)
Cooked (9) (8) (6)
Cowy (6) (4) (1)
Feed (9) (7) (5)
Flat (9) (8) (7)
Foreign (5) (3) (0)
Garlic/onion (5) (3) (1)
High acid (3) (1) (0)
Bacterial (5) (3) (0)
Lgigghness (7) (5} (3)
Malty (7) (5) (3)
Oxidized (7) (5) (3)
Ranpid (7) {5) (3)
Salty (8) (6) (4)
Unclean (7) (5) (3)
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RANCID ¥IAVORS TN MILK

The incidence of rancid flavors in milk has increased in
recent years. This is due in part to abuses introduced by some
milk handling practices. Excessive agitation and foaming of raw
milk is a primary cause of the increase in rancid flavor.

A -rancid flavor ‘in milk 1is characterized by a sharp,
unclean, soapy, astringent taste response that lingers as an
‘unpleasant after-taste. It is often accompanied by a strong odor

when the off-flavor is intense. The rancid flavor and odor are
frequently associated with stale nutmeats and certain cheeses
such as blue or roquefort. It is caused by the hydrolysis of

milk fat. This means that fat is split into its basic components
of glycerol and free fatty acids. The rancid odor and taste come
mostly from volatile, short chain, fatty acids such as butyric,
capric and caproic. The soapy sensation comes from the glycerol.

In normal milk, the fat globule is protected by a layer or
menmbrane of lecithin and protein which prevents the lipase from

reacting with the fat. Whenever the fat -globule membrane is
weakened or disturbed, the lipase makes contact with the fat,
resulting in hydrolytic rancidity. This membrane damage is

caused mechanically by violent agitation, such as excessive
pumping, pipeline obstructions or homogenization of raw milk.
The membrane is usually in a less protective state in the last
stages of lactation.

It takes some time for rancid flavor to develop after lipase
action upon fat has been initiated. Usually, with fluid milk,
several hours will pass before any off-flavor is detectable, and
up to 24 to 48 hours before the peak intensity of off-flavor is
reached. Conventional pasteurization was once generally assumed
to halt any further natural lipase activity. This may not be
true of lipases produced by bacteria. In any event, it does not
remove or reduce the off-flavor already present.

Rancidity in milk can be measured both chemically and by the
sense of taste. A chemical test is often useful in confirming
low or questionable levels of rancid flavor. The most common
chemical test is known as the "acid degree value®™, or "ADVY,
Normal milk has an ADV of 0.40 to 0.80 by the Thomas, HNeilsen,
Olson method.l A person sensitive to rancid flavor will not
generally detect any rancidity until the ADV reaches about 1.0.
Some will not notice this flavor until the ADV is well above 1.5.
Milk with an acid degree value above 1.5 is usually considered
rancid or well on its way to becoming so. However, it should be
clear that the ADV is not an accurate measure by itself. It must
always be confirmed by a reliable taste judgement.

1
Procedures available from author in reprint form.
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CAUSES

. The mechanism that causes rancid flavor is often called
"lipolysis", and includes all natural enzymes which have the
ability to hydrolyze glycerides in milk fat. These lipases
either originate. in raw wmilk, or are produced by certain
bacteria. The natural lipolytic enzymes are heat sensitive and
are believed to be destroyed by pasteurization.

Natural lipases in raw milk are not a problem if fat globule
membranes remain intact. However, when the globule surface is
broken through rough mechanical treatment, the fat is exposed and
the hydrolysis begins. This is called induced lipolysis and is a
principal problem with farm milk supplies. It can be induced
anywhere along the line up to the time of pasteurization or heat
treatment. The degree of rancidity is definitely limited by the
quantity of fat globules with damaged membranes.

On rare occasions, spontaneous lipolysis or rancidity may
occur. This spontaneous rancidity has no apparent external
stimulus. Someday, research in the area of genetics and animal
nutrition may uncover the reason for this phenomenon.

Both induced and spontaneous rancidity can occur
simultaneously, making it difficult to assess the cause and
correct the problem. Timely pasteurization (within 48 hours)
particularly when the heat treatment is above 170~ F, can
minimize both rancid flavor developments.

Bacterial Lipases

There is new evidence that pasteurization does not totally
destroy bacterial lipase and this may be responsible for some
rancid flavor development  in stored milk. These come from
psychrotrophic bacteria which produce lipase and often gain entry
to the product as a result of post-pasteurization contamination.
Certain species of Pseudomonas, Achromobacter, Aerobacter,
Bacillus, Flavobacterium, and Micrococcus may produce these
enzymes., ' _

Many of these organisms can be harbored in the crevices of
pipelines, gaskets, and fillers, as the result of poor .cleaning
and incomplete sanitizing. Several recent studies have shown
increases in acid degree values and rancid flavor in samples of
milk held for shelf-life testing.

Summary of Causes

Basically, rancidity can be activated by any of the
following situations:
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1) Temperature activation (warming cold raw milk to 86 F
' 30 C, and recooling):
2) State of lactation (weakened protective membrane) ;
3) Excessive agitation caused by any of the following:
a. Pipeline obstructions and risers.
b. Underfed or starved pumps
Cc. Air leaks in pipelines
d. Partially filled transport tanks or containers
e. Inmproper pasteurization
f. Leaky valves
g. Homogenizing raw milk (unless immediately
pasteurized)
h. Mixing homogenized milk or homogenized milk
products with raw milk or raw milk products
4) High psychrotrophic bacteria counts in raw milk; and
5) Post-pasteurization contamination by bacteria that can

produce lipase.

RANCIDITY ON THE FARM

Many rancid milk problems can be traced to situations which

exist on the farm. In some cases, 1t has been found that
individual cows spontaneously produce rancid milk regardless of
stage of lactation. However, stripper cows or cows in the late

stage of lactation generally are the main sources of milk which
is rancid at the time of milking. This is apparently due to the
misformation of fat globules and an inadequate protective coating
of lecithin.

Often the influence of the cow on rancidity can be reduced
by proper farm management. The following recommendations can be
helpful:

1) Avoid long intervals between mllklng (should be equal
interval between evenlng morning and morning-evening

milkings).
2) Dry off cows in late lactation and low production.
3) Spread calving over the entire year to avoid a peak in

number of late lactating cows.
4) Cull cows that produce spontaneocusly rancid milk.
5) Avoid feeds that‘may cause or impart a rancid flavor.

(High concentrations of ligquid protein supplement can
give a rancid-like taste to the milk.)



22

6) Check feeding program to be sure adequate protein is
fed in relation to level of cow milk production.

By far, the greatest damage takes place in handling milk
after it is taken from the cow. Equipment should be designed and
operated to insure a gentle flow to reduce the breakup of the
globules. Milk is most susceptible to damage while it is warm
and the fat is liquid. Care must be taken to eliminate as much
air as possible. '

1) Check pipelines for leaky gaskets and fittings.

2) Limit air intake at teat cup clusters to the minimum.

3) Avoid sudden breaks in vacuum during milking.

The milking éystem should be engineered to produce milk that
would have acid degree values no higher than that of hand
milking. Farmers should get this assurance from the dealer at

the time of purchase. Items to lock for in a properly designed
system are:

1) Pipeline of large enough diameter (to prevent
flooding) ;
2) Milk line kept as low as possible to minimize 1ift at

stall or parlor;

3) Milk entering milk line at side or top:;

4} No risers;
5) Proper slope all the way to releaser jar;
6) Proper contrecls to prevent pumps from running in a

starved condition (pump chamber must be full):;
7) Inline filter placed on discharge side of pump;

8) Bulk tank of proper size. If tank is too large,
agitation will be impossible at first milking; and

9) Milk not allowed to freeze on refrigerated surface of
tank. Freezing will disturb fat globule membrane. If
milk freeze-on" is a problem, start compressor for bulk
tank after milk has reached the agitator. If milk does
not reach the agitator before the end of the first
milking, other measures must be taken.

Similar care must be exercised by the bulk tank driver to
prevent rancid flavor development. Milk can be easily damaged by
the following practices:
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1) Partial pickups, leaving the remainder for another one
or two days.

2) Extending the collecting period to more than every

other day.

3) Pumping air and foam when farm tank is empty. Truck
pump should not run more than 30 seconds at end of
pick=-up.

4) Transporting partial tank loads over long distances.
5) Excessive agitation of mix tank loads prior to sampling.

There appears to ba a cumulative effect in each step of
assembling a milk supply. Everyone involved must do his share to
minimize the damaging effects of mechanical handling.

RANCIDITY IN THE DATIRY PLANT

As long as milk is in the raw state, excessive agitation in
the plant is 1likely to expose more fat surface and cause
rancidity. The plant activities listed below may be responsible
- for producing rancid flavors:

1) Pumping raw milk through underfed centrifugal pumps or
obstructed pipelines. (equipment should be sized to
similar capacity). Prevent leaky fittings.

2) Violently agitating warm, raw milk.

3)  Mixing warm and cold milk to a blend temperature of
about 85 F and recooling without pasteurizing.

4) Separating or clarifying warm raw milk (not immediately
followed by pasteurization).

5) Homogenizing raw milk at temperatures below 140 F (60
¢) and not pasteurizing immediately.

6) Mixing homogenized and raw milk or homegenized products
with raw milk (i.e., returned milk).

7) Improperly or incompletely pasteurizing (returning
drippings from a batch pasteurizer with a leaky valve
to the vat at the end of the holding period).

8) Holding raw milk any longer than necessary before
pasteurizing and processing. Forty eight (48) hours
should be the maximum from farm pickup to container.

9) Adding fresh milk to a storage tank before it has been
emptied, thoroughly cleaned and sanitized.



24

The most effective means of controlling rancid flavors in
the plant is rapid processing. Rancidity can be prevented, and
in some cases activated milk can be stopped short of a detectable
off-flavor level by pasteurizing as soon as possible.

Homogenized milk and raw milk should never be mixed, or
allowed to come in contact with the same unwashed surface. The
mixture will become rancid very quickly, although neither product
by itself 1is susceptible. The ruptured fat globules of
homogenized milk have no protective coating and the lipase in the
raw milk can readily react with the fat. Should it be necessary
to utilize homogenized milk returns with raw milk for
manufactured products, the raw milk should first be pasteurized
or the mixture immediately heat-treated after combining the two.

Checking Milk for Rancid Flavor

The fastest and often most effective way to check milk for
rancidity is to taste 'it. = The sample should beé placed in a
covered ijar or bottle. It should be smelled and tasted at a
temperature of 60 F to 70 F (15-21 (). ‘

The sample should also bé heated (in a closed bottle) to 135
F (55 ¢). If the milk is rancid, it will have a sharp odor.

- The acid dégree value is useful to confirm an organoleptlcal
finding and to measure increases at various stages in the plant
operatlons. : :

Control

A rancid flavor problem is a most serious situation which
will immediately affect the marketing of milk. There will be
consumer complaints, returns, and possibly a permanent loss in
customers. Immediate steps should be taken by the dairy plant
management and field staff to track down the source.

First, determine if the source of the problem is in the
plant, on the farm, or a combination of the two. The following
procedures should be followed: :

1) Check the flavor of milk .frOm bulk storage tanks.
Remember that it takes time for rancid flavor to
develop.’ S

2) Make a thorough inspection of plant equipment and

practices, locking particularly for any of the
following: ' ' '
a. Pumping, separating, clarifying or homogenizing

warm milk at 96-120 F (30-49 C);

b. Other excessive agltatlon or foaming, and mixing
milk and foam;
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4)
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c. Warming to 86 F (30 C) and cecoling raw milk
' (such as pumping warm milk into a holding tank
which had a small portion of previously cooled

milk) ; ‘
d. Improper pasteurization (such as a leaking valve);
e, Mixing raw and homogenized milk or using cotton

unwashed vats or pipes for both products;
f. Holding raw milk too long:;

If the problem is not found in the plant, the fieldmen
or bulk tank drivers should immediately take samples
from individual producers. Generally, one-half pint
samples of mixed herd milk from each producer will be
sufficient. Half of this sample should be laboratory
pasteurized and evaluated for flaver and odor. The
other half should be stored at 40 F (4.5 C) for three
days, then laboratory pasteurized and evaluated.

If the check of herd samples shows some farm milk to be
rancid, the following steps should be taken:

a. Determine the stage of lactation and level of
production of all milking animals. Cows giving
less than ten pounds of milk per day or within six
weeks of freshening should be dried off;

b. Recommend that the producer check protein level in
feed in relation to milk production;

c. Immediately inspect milk handling equipment,
looking for:

1) Pipeline agitation, risers, air leaks, leaky
fittings or excessive pumping.

2) Temperature activation. .

3) Improper cooling of bulk tank milk, or mixing
evening and morning milk in can milk
operations.

d. If necessary, individual samples should be taken
from each cow in the herd. This sample should be
divided into two parts, the first part to be
laboratory pasteurized and examined as soon as
possible and the second part to be examined two to
three days later. {Do not pasteurize second part
until it has aged two or three days.) 1If
individual cows are producing rancid milk, their
milk should be excluded from shipment.
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SUMMARY

Rancid flavor problems have a way of developing slowly over
a long period of time. Regular tasting of the finished product
by a critical flavor judge 1is the only way to prevent the
problem. Plant managers and guality control directors must think
"rancidity prevention" and avoid all practices that could
contribute to the flavor. ' ' ‘

Sanitarians, engineers, animal scientists, and the various
regulatory agencies must work together to protect the delicate
taste of milk. Efforts need to be coordinated to ensure that
introduction of new milk handllng equlpment and practlces do not
lead to rancid milk.



27

MICROBIAY, FIAVORS TN MTT.K

Introduction

Bacterial flavors are characterized by terms such as lacks
freshness, malty, putrid, fruity, spoiled, sour, and even
unclean. The source of bacteria is unclean equipment which was
not completely washed or sanitized. This may be at a location
between the cow and the container. After the initial
contamination, age and temperatures above 40 F permit growth of
bacteria. These flavors are the result of bacterial growth. As
. few as 50,000 psychrotrophs or other spoilage bacteria per ml may
cause obijectionable flavors. The type of bacteria is more
important than the numbers. :

Milk 1s an excellent growth medium for bacteria. It
provides the nutrients and moisture and has a near neutral pH.
Oxygen is present and when milk temperature rises above 40 F all
conditions necessary for growth are present. The higher the
temperature, the more rapid the growth. However, psychrotrophic
bacteria will grow at 40 F or less and cause spoilage of milk
within a few days.

Raw milk seldom becomes sour until millions of lactic acid
producing bacteria are present. Proper cleaning and sanitizing
of eguipment and adequate cooling prevent the growth of the
Streps. However, low levels of psychrotrophs may eventually
multiply causing off-flavors even when acidity is normal.

Psychrotrophs include many kinds of bacteria, all of which
cause spoilage. Their ideal growth temperature is 65-70 F.
However, low levels of psychrotrophs may eventually multiply
causing off-flavors even when acidity is normal.

Psychrotrophs include many kinds of bacteria, all of which
cause spoilage. Their ideal growth temperature 1is 65-70 F.
However, they will grow at refrigerator temperatures especially
above 40 F. Cold temperatures slow the growth of psychrotrophs,
but do not kill them. At 45 F or above growth is steady and off~-
flavors may be present in 2-3 days.

There are three separate bacterial flavor problems. Usually
it is possible to identify malty, high acid or sour and putrid or
other spoilage tastes.

Malty

Milk with a malty flavor tastes like the grapenuts and milk
which you might eat for breakfast. In fact, that is how we make
a malty sample, by adding a tablespoon of grapenuts to a quart of
milk. The real cause is lack of cooling. However, the taste is
the same.
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The usual cause is someone forgetting to turn on the bulk
tank at the first P.M. milking, then realizing it the next A.M.
Most dairy farmers cool the milk, add the next three milkings and
hope., If a mwmilk hauler smells and tastes the milk before
collecting it, he would most 1likely reject it. However, milk
which is not properly cooled, will always be of unacceptable
‘bacterial cuality and flavor. Unfortunately, the probiem becomes
mich greater as the milk from one bulk tank is mixed with that
from many others and mixed agaln 1n a plant raw milk storage
tank.

A sample of milk from a farm bulk tank not coocled for 12
hours will always have a high bacteria count. This may be a few
hundred thousand or the bacteria count may be a few million per
ml. This all depends on the source and amount of contamination.
If all milking equipment had been thoroughly cleaned and
sanitized before use, the bacteria count might be near the
100,000 per ml regulatory maximum.

Malty flavor is generally the forerunner of high acid or
sour. It is the result of a large number of Streptococcus lactis
variety maltigenes. This rarely develops in pasteurized milk.
However, the characteristic flavor will remain after processing,
even though the flavor developed in the raw milk. If not stopped
by pasteurlzatlon, a malty flavor will later become high acid or
BOUL .

To determine if a problem exists in raw milk, taste it and
run a SPC. Titratable acidity may increase only slightly. Do
not rely on the results of this to determine acceptability of raw
milk, Bacterial counts in the millions per ml are usually
necessary to cause malty or spoiled flavors.

High Acid or Sour

Sour milk used to be a common problem. ~ With adequate
cooling, the problem has virtually disappeared. Most milking
equipment used to be washed only once a day and seldom sanitized.
Bacterial contamination was present and slow c¢ocling allowed
bacterial growth.

Bacterial growth is necessary for the manufacture of cheese
and buttermilk. However, bacterial flavors are not acceptable in
milk for fluid or manufacturing purposes.

To prevent malty and high acid flavors, wash all milk
handling equipment surfaces after each use and sanitize them just
prior toc reuse. This means washing all milking units, pails and
pipelines on a twice-a-day basis. Farm bulk tanks must be washed
each time they are enmptied, wusually every-other-day. An
occcasional rinse job 1s not good enough.
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Teats and lower udders should be washed with a sanitizer
solution and dried. Use iodine at 25 ppm as a sanitizer. Cow
cloths or paper towels are recommended for getting the solution
to the udder. Avoid sponges.

Be sure that all milk is collected from the bulk tank at
least every other day. Longer time periods or partial emptying
of a tank causes problems. Any milk left in a bulk tank for more
than three days because of weather or travel conditions should be
dumped. If collected it will cause problems of high bacteria
counts and off-flavors for fluid milk or manufactured products.

Putrid

Most of the bacterial flavors are caused by spoilage
bacteria called psychrotrophs. These flavors may be stale, lacks
freshness, fruity, spoiled or putrid. Frequently the pH and
titratable acidity may be near normal.

Putrid flavors are the result of bacterial contamination,
storage temperature above 40 F and age. Spoilage of the milk is
by bacterial action on the protein rather than on the lactose.
In the case of malty or high acid milk, spoilage 1is due to
bacterial action on lactose. Putrid milk will curdle, separate
and may smell rotten if left for a few days.

The most common source of the problem is contamination in
processing plants following pasteurization. Psychrotrophs do not
generally survive pasteurization unless large numbers of bacteria
are present in the raw milk. Usually the contamination occurs
because some part of the pumping, holding and filling system is
not clean and not sanitized. Much of the fault is in fillers
which are not overflowed with sanitizer solution or hot water.

When gross contamination takes place after pasteurization,
the milk may spoil in two or three days. Frequently, a problem
may not be noticed until samples are held for 7 to 10 days. . In
either case, the cause 1is usually contamination after
pasteurization.

Early stages of putrid flavors are noted by stale or lacks
freshness tastes. This soon develops into a distinctly putrid
odor and finally to separation into curds and a watery fluid.

Bacterial flavors are more of a problem during hot weather.
Field work on farms serves as an excuse for washing pipelines
once a day and giving bulk tanks only a good rinse job. In
plants, problems increase when regular employees are on vacation
and inexperienced help sanitize equipment, operate processing
system contreols and run the fillers. With proper supervision, a
satisfactory job could still be done. However, those in charge
may be on vacation.
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Putrid flavors may originate in raw milk, caused by
contamination and holding raw milk for three or four days after
collection from farms. Occasionally, retail samples of milk are
fund with putrid flavors and excellent bacterial counts. This
can be caused by bacteria counts in the millions in the raw milk
at the time of pasteurization. Proper pasteurization and
packaging without contamination eliminates most of the
psychrotrophs. Even though virtually all bacteria are destroyed,
the spoiled flavor remains. No heating, vacuum treatment or
other processing procedure will lessen the flavor.

Brevention

This involves strict sanitary ©practices +to prevent
contamination of milk, keeping it below 40 F at all times,
getting it processed within 48 hours after collection and
consuned within 10 days of packaging. Milk does not improve with
age. It must be treated as a highly perishable food.

To prevent microbial flavors, follow a regular quality
contrcl program which includes tasting samples from every load
when received at the processing plant. If any off-flavors are
noted, vou should taste samples from each individual farm.

The situation regarding raw milk quality has improve greatly
in recent years because of two practices. These have been
adopted in many areas of the country. They include universal
sampling and performing Preliminary Incubation Counts (P.I.). An
ageptic sample is collected from the farm tank at every pickup.
Either sterile plastic bags or vials are used. They are
transported in ice and may be used for any test. These samples
should be held for the past two pickups until the raw milk has
bean processed and distributed.

P.I. Counts and milk from each farm should be tested once or
twice each month. The results of this test provide a much better
indication of production methods and the potential shelf-life of
raw milk than does a 8Standard Plate Count (SPC). The test
involves holding a sample at 55 F for 18 hours then following the
same procedure as for an SPC. Industry standards should be the
same as for the SPC. a

Maximum -- 100,000 per ml ..
Goal -- 10,000 per ml

Plants should collect samples from every load of raw milk
when it is received. In addition to flavor, freezing point,
compositional tests, and bacterial counts should be made.
Results will be history, but you have a record, so that you know
what to expect from each source.
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Major emphasis should be placed on testing load samples
rather than individual farm samples. it is less expensive, and
provides a brecad picture of the entire raw milk supply.

The results of an acidity test and microscopic examination

may be helpful for lcad samples. Do not use the results of
either test as the sole reason for accepting or rejecting loads
of milk. In general, our raw milk supply 1is of such good
bacterial gquality +that these tests are of 1little value. In
addition, they fail +to detect our more common off-flavor
preblems. Odor and flavor judgments by trained, experienced

persons are much more valuable.

Whenever erratic or partial collection practices are
suspected, an acidity test or microscopic examination can be

worthwhile. This may be necessary following severe winter
storms. These tests may be helpful in determining when a farm
has refrigeration problems. However, this could be detected by

tasting milk, also.

Normal acidity tests results vary from .13 to .17% depending
upon composition. Before a hint of acid taste can be detected
this must usually rise above .20%. It can safely be used for
fluid purposes if acidity does not exceed this and you cannot
detect any acid taste at the time of pasteurization.

To satisfy regulatory standards, bacterial results of load
samples must be less than 300,000 per ml. When using the
microscope for screening, a value of 300,000 to 500,000 per ml
should be used. Do not be satisfied with counts of 1,000,000 or
more per ml whether the milk 1is intended for fluid or
manufacturing purposes.

Samples of milk from farms should be tested on a frequent

but irregular schedule. When you have universal samples, test
those collected on Saturday, Sunday and holidays. Avoid the
testing of samples collected only Monday through Wednesday as was
done feor many years. You need to know the quality of milk
received seven days each week.

Proper temperature cannot be over emphasized. Raw milk
should be cooled to 40 F and held there (or below) until
consumed. For maximum shelf life 45 F is not acceptable. See

Chapter 12 for recommended handling procedures for packaged milk
in plants, stores, schools and homes.

Utilize a variety of quality control tests to assure maximum
shelf-1ife. See Chapter 10 for other recommended procedures.
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Proper cleaning and sanitizing procedures for farms and
processing plants can be found in Chapters 7 and 8. The step
most frequently eliminated is that of sanitizing. For raw milk
either iodine at 25 ppm or chlorine at 200 ppm are recommended.
Whenever possible, equipment used for pasteurized milk should be
hot water sterilized. Water must be at least 170 F at the
discharge point and must be circulated for at least five minutes.
All surfaces must be sprayed or flooded.

A list of prevention measures to avoid high bacteria counts
of raw milk from farms includes the following:

A) Cows
1. Reasonably'clean.
2. Hair clipped from udders, teats and flanks.
3. Free of disease.

B) Udder Washing

1. An iodine sanitizer used and maintained at 25 ppn.

2. Solution is in clean plastic, rubber, or stainless
steel pail.

3. Individual paper towels or cow cloths are used.

4. Solution is changed when brown color disappears or
when dirty.

5. Teats and udder are dried with individual towel.

C) Production Methods

1. Cows are fenced out of muddy or swampy areas.
2. A strip cup is used at every milking.
3. Chores such as feeding, sweeping, and bedding are

not dcone during nmilking.

4. Filter material does not plug and is reasonably
free of bedding and dirt.

5. Hand stripping and "wet-hand" milking are not
done.-

D} Cleaning Materials and Procedures

i. Adequate hot water is used at 140~F or above.



E)

F)
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Water has been tested for hardness and other
conditions and is treated if necessary.

A cleaning program is posted, and followed.
Directions for temperature of solutions, amounts
of cleaner and sanitizer, and quantity of water
are followed. '

Necessary brushes, cleaners and sanitizers are
used.

Milking Equipment

Inflations and other rubber or plastic parts are
clean, smooth, and free of cracks.

Vacuum hoses are clean and stored dry.
Gaskets and valves are removed and.Ciean.
Check valves are in good condition and clean.
Pulsators are clean.

Vacuum 1line is properly sloped and reasonably
clean.

All surfaces drain or are dried by forced air.

All milk contact surfaces are free of deposits
when dry. : '

Surfaces not cleaned by circulation are hand
washed. .

Thermometer is accurate within 1 F.
Milk is held below 40 F.

Valve, bridge, agitator, and other surfaces are
clean.

A rinse hose equipped with dispenser is used for
sanitizing. : . -

Condensation does not collect on ceiling or
overhead pipes.

Milk is removed for house or other uses only
through the outlet valve which is sanitized after
use,
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Facjlities and Animals

Cows areas should be reasonably clean. Cows should not be
permitted in areas where mud and stagnant water will get on
udders and teats. Spoilage bacteria are usually found in large
numbers under such conditions. = These include coliforms,
psychrotrophs, and other types of bacteria which cause high SPC
or PI Counts.

Hair on udders, teats, and flanks should be clipped to make
udder washing easier. Cows should be provided with clean, bedded
stalls for resting. '

Washing and drying wudders and teats with a sanitizer
solution 1is required by regulation. A clean, nonporous pail
should be used. Iodine sanitizers are recommended because of the
color indicator. A concentration of 25 ppm and a brown color

should be maintained. Individual paper towels are the ideal
material for washing and drying udders. Man-made fiber cloths
are satisfactory, but sponges should never be used. If cloth

toweling or other cotton material 1is used, it should be for
individual cow only and not reused until washed and sanitized. A
supply should be washed and dried in the household washer and
dryer. Sponges and cloths usually do hot dry between milkings
and are a major source of bacterial contamination of milk.

Cows’ udders and teats should be washed about one minute
before attaching the unit to stimulate milk letdown. A strip cup
should be used to check milk from each quarter after the udder
and teats are dried.

Chores which stir up dust should not be performed during
milking. Sweeping floors and bedding cows are examples of what
should not be done at this time. Feeding should be avoided
during milking, if possible. Grain may have to be fed. However,
silage and hay should be fed only after milking is completed.

When cows are machine-milked, hand stripping should not be
necessary. "Wetmhand" milking should not be done under any
01rcumstances. ' :

Check filter material to determine if proper production
practices are followed., Filters should remain relatively clean
and should not plug or break under pressure. Sediment testing
and nylon screens at outlet valves are suggested ways of
determining if proper practices are followed during milking.

Cooling

Milk should be cooled to 40 F or below within two hours
after milking. On subsequent milkings, the blend temperature
should not rise above 50 F and should be cooled to 40 F or less
within one hour and maintained at that temperature until
collected.
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Check bulk tank thermometers to be sure that they are
accurate. Milk samplers should regularly check temperature of
milk in each tank and show this on the patron receipt.

Condensers should be Xkept clean. Frequently, condensers
become clogged with dust and dirt and operate poorly. Air cooled
units should be provided with adequate air, and water cooled
units should be kept free from scale. Bulk tanks designed for
every-other-day collection should never be filled to more than
25% capacity for each milking. They cannot be used for every day
pickup, unless designed for this purpose. When production
exceeds tank capacity, a larger tank should be in stalled.

Refrigeration systems should be equipped  with automatic
controls. It is recommended that milk in bulk tanks be agitated
every hour.

Recording thermometers are a useful tool to monitor milking
cooling and cleaning practices. Portable wunits should be
available for sanitarians to use when problems are suspected.

Other Possible Causes

On rare occasions a serious herd infection problem may

contribute to an increased bacteria count. However, cooling
usually prevents growth of these bacteria, so levels seldom
exceed 50,000 per ml. Individual quarter samples may be high,

but this does not usually affect a bulk tank sample.

Do not consider cows as a possible source of a high bacteria
count until all other causes have been eliminated. A milking
time inspection usually reveals other sources of contamination.
The sanitarian should arrive well before milking starts and check
cleanliness of all equipment. then observe sanitizing, udder
washing and milking practices. Take aseptic samples and
immediately cool in ice to confirm suspicions.

Make a thorough inspection. Do not hesitate to ask
questions of the dairy farmer, his family, or hired help who may
do milking and cleaning.

Remember that high bacteria counts and high somatic cell
counts are not related. Do not look in one area as the cause for
the other.

Water may be another source of bacterial contamination.
This may be from the water supply or condensation which gets into
milk. All water used for rinsing and sanitizing should contain
iodine or chlorine unless water is free of coliform bacteria. A
potable water supply is a must on all dairy farms. However, some
farm water supplies are not totally free of bacteria. Never
rinse a sanitized surface with plain water.
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Avoid rinsing the top of a bulk tank with a hose. Water
frequently splashes under covers and into the milk.

When rinsing pipelines or transfer systems, disconnect them
from the bulk tank. All water should be discharged to drain.

Do not dip containers into the bulk tank to remove milk for
household use or for sale. Rinse the bulk tank valve before and
sanitize after use. The cap should be replaced on the valve.

Occasionally milk samplers or laboratory technicians may
contribute to increased bacteria counts. Samples must be
collected under aseptic conditions, held at temperatures below 40
F, and tested within 36 hours of collection. Milk samplers must
carry sampling dippers in proper strength sanitizer solution such
as 25 ppm iodophor solution or 200 ppm of a hypochlorite
solution. Check solutions at the end of collection route.
Sampling containers must be protected from contamination from
dirt or moisture.

Laboratories must test all samples within 36 hours of
collection. This means that samples collected in the morning
must be tested the following afternoon at the latest. Two
successive days’ samples cannot be accumulated and sent to the
laboratory. This has been common practice in past years.
However, the first day’s samples were at least 48 hours old when
tested.

Laboratory technicians should be trained and supervised by
an experienced laboratory director. Acceptable variation of
bacteria counts is plus or minus 30% between technicians for the
same sample of milk. .

Dairy sanitarians should receive written results of all high
bacteria counts within 7 days after collectien. This permits
them to determine causes of all high counts before rechecks are
taken. Notification of sanitarians by telephone the day plates
are counted is recommended for all results over 50,000 per ml.

Correction

Lists of corrective measures can be helpful. However, they
include only the more common causes. To correct bacterial flaver
problems traced to one farm, check these items.

1) Be sure that the bulk tanks is turned on and cooling
the milk. Dump any milk which remains unrefrigerated
in the bulk tank overnight.

2) Wash all milking equipment (after each use) with dairy
detergents and the recommended procedure. Brush all
surfaces and disassemble valves and other parts.
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4)

5)

6)
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Sanitize -all milk contact surfaces with a chlorine
solution of 200 ppm or iodine at 25 ppm. Let drain,
but do not flush with untreated water.

Observe udder washing practices to be sure that a
proper strength sanitizer is used. Wipe excess
moisture from teats using cow cloths or paper towels
but NOT sponges.

Check the water supply to be sure that it does not
contain coliforms or psychrotrophs, or have a high
total bacteria count.

Keep' milk temperature below 40 F at all times as
determined by an accurate thermometer.

To reduce P.I. Counts of milk on farms, the majority of
causes can be eliminated by doing the following:

1)

2)

3)

4)

5)

6)

Clip hair from udder and flanks of cow and keep them
reasonably clean.

Use a sanitizer solution for washing cows’ udders. The
iodine compounds provide a color indicator at the
proper strength of 25 ppm. Use paper towels or cow
cloths (not a sponge) to wash and dry the lower udder
and teats.,

Wash all milk handling equipment after each use.
Disassemble and clean valve, covers, bridge and
agitator of bulk tank each time milk is picked up.
Clean milker units, transfer system or pipeline twice
each day wusing dairy detergents and a recommended
procedure.

Sanitize all milk contact surfaces with a chlorine or
iodine sanitizer solution. Proper strengths are 200
ppm chlorine or 25 ppm iodine. Do this just before
using the equipment and not after cleaning.

Cool your milk to 40 F or below within two hours after
milking. Blend temperatures should not exceed 50 F
during the second and subsequent milkings.

Check the bacterial count of your water supply to be
sure that it contains no doliforms or spoilage
bacteria.

Correction of coliform or psychrotrophic problems in plants

involves
locations.
trouble.

many pieces of equipment and a lot of specific
This 1list includes the most common sources of
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4)

5)

6)

7)

8)

2)
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Lines, valves and pumps are not thoroughly clean after
each processing day. All parts not satisfactorily
cleaned by circulation, must be disassembled and washed
in a parts wash sink or by hand.

Pasteurized surge tanks, including agitators and
measuring gauges may not be clean. Check all parts on
at least a weekly basis to be sure they are free of
deposits. :

Fillers are the most critical area. All milk contact
surfaces must be manually brushed or circulation
cleaned. Treat bowl  covers, defcocamers and plastic
hoses as milk contact surfaces. Include them in your
regular cleaning and sanitizing procedures.

Close all cases of empty paper or plastic containers to
prevent entrance of dust and bacteria. Use partial
cases within a few days. Although this is not a common
cause of coliforms, it represents good sanitary
practices.

Be sure that moisture condensation from pipes or
ceiling cannot drop into wvats or filler bowls of
pasteurized milk. Whenever possible locate water,
steam and milk lines other than above vats and fillers.
Keep all openings on vats and fillers covered at all
times.

Common lines should never be used for both raw milk and
pasteurized. Rinsing between uses will not eliminate
all bacteria. If it is necessary to use a common line,
pump or plastic hose for both raw and pasteurized milk,
it must be completely rinsed, washed and sanitized each
time.

Occasionally a fitting may leak, or a gasket may break.
Whenever surfaces are touched by hand or hands are put
in milk, start the processing procedure over. This
means repasteurizing all products involved, and
cleaning and sanitizing all milk contact surfaces.

A water supply will frequently contain coliform and
spoilage bacteria. Therefore, NEVER rinse off fillers
or any pasteurized milk equipment with plain water from
your well or a municipal supply. Always use a
sanitizer solution to rinse mandrels, filler valves and
covers on vats.

Check pumps, drums and solution tanks to be sure that
they contain cleaners and sanitizers and that they are
dispensed into the system at the correct time.
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11)

12)
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Use test kits to check strength of cleaning and
sanitizing solutions. This should be done on at least
a monthly basis. Some plants which have their own
laboratory make this a weekly practice.

The most common cause of coliforms is failure to
contact all milk equipment with hot water or a chemical
sanitizer. To be effective, hot water must be at least
170 F as it discharges from filler valves and should be
circulated for at least 5 minutes. Chlorine sanitizers
should be at least 100 ppm as discharged and iodine
sanitizers at least 12.5 ppm. Let drain from equipment
and do not rinse.

The most important factor in preventing coliform
problems of milk is the operator. Even with automated
cleaning you need to check to be sure that all surfaces
are clean, that cycles are <completed and that
temperatures are maintained, especially for hot water
sterilization.

The majority of microbial flavors of pasteurized milk are
the responsibility of the processing plant management.
Prevention would include these points:

1)

2)

3)

4)

5)

6)

7)

8)

9)

Process raw milk within 48 hours of collection from
farms. :

Follow recommended procedures for pasteurization.

Empty, wash and sanitize raw milk storage tanks each
processing day.

Thoroughly wash and hot water sterilize all processing
equipment at least daily.

Use open dates on all fluid product containers not to

- exceed 10 days from date of processing.

Place milk in containers at 40 F or below and keep at
that temperature until consumed.

Do not permit exposure of milk to moisture,
condensation or other means of contamination.

All ow plant personnel time to clean and sanitize
processing equipment. This may take 20% or more of the
daily work schedule.

Secure the support of top management for all quality
control efforts. Commitment from management,
supervisors and all workers is essential.
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TRANSMITTED FLAVORS

(Feed and Unclean)

Transmitted flavors are described as feed weed, cowy, barny
and unclean. Some grass or silage flavor is common in milk and
is readily accepted. Only the strong objectionable odors and
flavors are considered here.

Strong transmitted flavors in raw milk are found in 10% or
more of samples from farms depending upon the time of year. The
incidence is much higher during the winter months when cows are
kept inside. However, some problems may arise when cows are on
pasture or eating green chop, especially in early spring.

Transmitted flavors may enter milk as a result of what cows
eat or by odors they inhale. These are usually absorbed through
the cow’s system rather than directly into milk. The primary
causes are feeding silage or total mixed rations before milking,
and allowing strong odors of feeds to accumulate in cow housing
areas. Unclean flavors may come from cows with ketosis, other
metabolic disorders, dirty milking equipment or strong odors in
the barn.

Feed flavors vary from sweet to bitter and may be

accompanied by an odor. These are usually detected rather
gquickly after a drink of milk. Frequently the after-taste
disappears soon after the milk is swallowed. The strong bitter

flavors, like those that are unclean, tend to remain in the back
of the mouth for a few minutes.

Scores for feed flavors may vary from 9 for very slight to 5
or below for strong flavors. The dairy industry needs to be
concerned with the strong flavors which score 6 or below. A milk
sample with a slight unclean flavor may score 7. However, most
ar 6 or below. Samples of milk from farms or loads of milk with
objectionable flavors should be rejected. Any sample scoring
below 6 causes consumer complaints, rejection. of milk and loss of
sales.

The two primary methods of flavor absorption are by the

digestive or respiratory systems. This can be diagrammed as
follows:
Breathing
Mouth or nose :> Lungsf______%;> Blood___m“mﬁ%;,milk
Ingestion :

Mouth :> Digestive Tract___#___%gé,Bloodkum____;;>~Milk
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Fortunately, not all flavorful substances inhaled or
ingested by the cow are deposited in the udder and secreted in
the milk. Some go to all organs of the body and some are
excreted. The lungs will remove some of the compounds as the
blood circulates and these  are exhaled. However, if the
atmosphere is still heavily laden, more will be absorbed into the
blood stream than is removed. Consequently, as long as the cow
is eating or breathing these volatile substances, the blood will
become more and more saturated and more flavor will be deposited
into the milk.

When the cow no longer has access to the strong flavor
material, or if the feed does not have a strong odor and the barn
is well ventilated, the process is reversed. Odors in the milk
are picked up by the blcocod in the udder and are removed as the
blood again passes through the lungs. This is in turn exhaled by
the cow. If the cow is taken off the offending feeds or weeds
two to four hours prior to milking, and the atmosphere up to
milking time is relatively odor free and well ventilated, most of
the feed and weed off-flavors are eliminated.

This dynamic equilibrium between the lungs, the blood stream
and the udder cells should be carefully described to the dairymen
having a feed, weed or unclean problem. It is important to point
out that inhaled odors enter the milk supply much more rapidly
than those that are ingested. The odor of a raw onion, placed in
front of a cow, may show up on the milk in as 1little as 20
minutes. The result of eating bitterweed, on the other hand,
might not show up in the milk for one or two hours. A similar
situation exists for the reverse process of removing the flavor
from the milk. The lungs are more quickly purged of the odor
than the digestive tract of the flavor.

Unclean flavors may enter milk by direct contact between
milk and dirty equipment, such as a pipeline miiking or bulk
tank. It may come from bacterial or chemical contamination of
the milk after removal from the cow.

Causes

Feeds that may produce an off-flavor in milk are 1listed
below: '

All fermented silage or haylage (corn, legume, grass)
Al falfa (green or hay)

Clover hay

Distiller’s or brewer’s grain in wet form

Green barley or green rye

Roasted soy beans
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Cabbage, turnips, turnip and beet tops 

Musty hay or silage
Oonions .

Weeds (garlic, chives, French wééd, mustard, . bonesel,
buckthorn, pepper grass, skunk c¢abbage, ragweed, bitter
weed, wild dog fennel, tac weed, ailanthus shocots, others)

Some feeds have been shown by experiment to have little or
no effect on milk flavor. These are:

Corn; grain

Most concentrates

Cats, rye.and green peas
Carrots, pumpkins, potatoes
Sovbean hay

Sugar beets and dried pulp
Timothy hay

Molasses

Urea

Abrupt changes in feeding practices cause a feed/unclean
flavor of milk. Some of this may be caused by metabolic changes
in the cow. However, usually this is due to the 1lush feed in
pastures in the Spring or the silage in the Fall. In the Spring
this can be minimized by pasturing cows only a few hours for the
first week or 10 days. This could be accomplished by removing
cows from pasture just before or right after noontime.

The primary cause of unclean flavor is 1inadequate
ventilation in free stall or stanchion housing. The air must be
reasonably clean smelling or an off-flavor will result. Housing,
feeding and milking areas must be well-ventilated. This requires
movement of sufficient volumes of air by mechanical or other
means. Do not rely on the wind or convection on quiet, humid
davs.

Proper preparation of the cow before milking is of primary
importance for flavor control. A recommended program of washing
and drying of udders and teats should be practiced. This should
include using a sanitizer and single service paper towel on each
Cow. The udder should be dried before attaching the milking
machine. Washing is much more effective when cows are clipped
and clean.
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Unclean flavor due to dirty milking equipment and utensils
can be avoided by proper cleaning and sanitizing. The clean-up
chore is lightened by prompt rinsing of milk handling equipment
as soon as possible after milking. Follow the directions
provided by the manufacturer of the dairy cleaners and sanitizers
which are used.

Ketosis may require assistance from a veterinarian. It is
generally controlled with a dietary change, but may require
medication. It produces a cowy-like strong, objectionable odor
in the milk of the affected animal. It also appears on the
breath of the cow and the odor may be picked up by neighboring
cows, tainting their milk too. This is particularly true in a
pecorly ventilated barn. Just one cow with ketosis may cause off-
flavors strong enough to be picked up when diluted 50 or 60 times
in a bulk tank.

Ketosis or acetonemia is due to faulty metabolism in the
cow. It appears most frequently in winter and early spring and
may be brought on by stresses of calving and freshening. It may
be influenced by deficiencies in nutrition or the lack of certain
hormones. Acetone bodies are produced and released into the
blood stream due to incomplete metabolism of fat. Some acetone
and ketone bodies may be imparted to milk via silage or haylage
that has undergone abnormal fermentation.

Faulty metabolism may cause other feed/unclean flavors which
cannot be corrected by the usual measures. Usually this involves
herds that are overfed concentrates, underfed forage or fed
rations improperly balanced for protein, minerals and vitamins.
Dairy cows are ruminants and proper bacterial action in the rumen
requires large amounts of coarse roughage

Control

Transmitted flavors develop at the farm. Except for the
unclean flavor caused by dirty equipment, they do not increase in
intensity after milk is put  into the bulk tank. When these
flavors are detected in retail samples or as a result of consumer
complaints, the most obvious place to look 1is the raw milk
supply. Check loads of milk and samples from individual farms.

Prevention of feed and weed flavors means elimination of the
offending feed from the cow’s diet or letting the cow eat it
immediately after milking. For example, if cows must eat from
pasture containing wild onions or garlic, it should be just after
milking. They should be removed 4 to 6 hours prior to the next
milking. '

Feed bunks in free stall housing systems should be filled
with silage just after milking. Put in only the amount which you
expect that the cows will eat prior to the next milking. If
necessary, fence the cow away from the feed bunk for at least two
hours before milking.
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Proper ventilation in feeding and housing areas is necessary
to prevent the feed and unclean flavors. In closed stables,
mechanical ventilation is a must, even though energy costs are
increasing. At least two or more fans should be used with one
fan operating at all times, even during cold weather.

In stall barns, keep loaded silage carts ocut of the stable
until ready to feed. The doors to the silo room should be tight
fitting and kept closed. Do not remove silage from silos more
than 3 hours prior to feeding as it has a relatively short bunk
life. After 3 to 6 hours abnormal compounds form in the silage.

Prevention of week flavor problems involves eliminating -
weeds from the fields. Pastures should be clipped to prevent
weeds from going to seed and should be sprayed with approved
chemicals. Renovating native pastures, whenever possible, will
provide more nutritional forage for cows.

Control of unclean flavors may involve many things in
addition to adequate ventilation. Cows, surroundings and milking
equipment must be clean. Good practices of cow preparation and
milking must be followed. Animals with ketosis or other diseases
must be kept isolated as much as possible.

After a transmitted flavor is detected in a load sample,
milk must be collected from every bulk tank represented on the
load. Smelling and tasting these will identify the farms with
the off-flavor. Then farm visits are required to determine the
cause and explain to the dairyman what must be changed and why.
Remember the farm family drinks their milk every day and is used
to the flavor, so to them it may be good.

To prevent feed and unclean flavors, follow these
suggestions:

1) Keep cows away from silage and other problem feeds for
two to four hours prior to milking.

2) Eliminate objectionable feeds from the cows’ diet or
feed them after milking.

3) Provide adequate ventilation of feeding and housing
areas.

4) Change feeds gradually, such as barn feeding to

pasture.
5) Maintain a balanced ration.
6) Keep floors, walls and ceilings of dairy housing and

milking areas clean.

7) Clip hair from udder, teats and flanks of milking cows.
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9)

10)

11)
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Provide adequately bedded stalls.

Wash udder and teats with a sanitizer solution and dry
prior to attaching milker units. :

Clean and sanitize all milk handling equipment between
uses.

Withhold milk from cows with ketosis.
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OXIDIZED FIAVOR

This flavor is characterized by a metallic, tallowy or
cardboard-like taste. It is less common than the light induced
flavor. during the winter and early spring, as many as 10% of
the farm samples may be oxidized. Oxidized flavor is caused by
the buildup of off-flavor compounds as a result of the breakdown
of saturated fatty acids in the presence of oxygen, copper, iron,
sulfur and light. ' .

Copper, iron and sulfur will cause oxidized flavor. As
little as 0.1 ppmn of these minerals in a water supply can cause
the problem. Treatment is necessary and may be quite expensive.
A1l milk contact surfaces must be stainless steel, glass, rubber
or plastic. Even so, copper tubing used to convey acid water to
the milk house may cause plating of copper on a bulk tank or
egquipment surfaces. When copper tubing is used for water pipe,
the pH of the water supply should not be lower than 7.0. If the
water is acid, plastic piping is recommended.

Milk contact surfaces on farms and in plants must be clean.
Residues of protein oxidize and cause milk flowing over these
surfaces to develop an oxidized flavor.

Oxidized flavor is more of a problem during the late winter
and early spring when cows are eating stored feeds. If cows are
fed stored feeds year around, oxidized flavor may be a continual
problem. Green feeds contain vitamin E, which is an antioxidant.
This dissipates in stored feeds and cannot be stored by animals
in sufficient quantities to last from one pasture season to
ancther.

The solution of oxidized flavor caused by lack of vitamin E,
is to provide it as a supplement. To correct a problem, provide
1,000 I.U. of vitamin E per animal per day for 10 days. Then
reduce this to 500 I.U. per cow each day and continue until cows
receive green feed. Current levels added to concentrates by feed
companies may not be adequate to prevent or correct an oxidized
flavor.

Chlorine sanitizers will cause oxidation, if not complietely
drained from milking and processing equipment. Do not use
solutions of greater strength than 200 ppm. Use hot water
sterilization for plant processing equipment and iodine
sanitizers for farm milking equipment, if you think that chlorine
solutions cannot be drained.

Excessive agitation and foaming can contribute to oxidized
flavor. Usually this causes rancid flavor prior to any
oxidation. Air injection, foaming and flooding of raw milk lines
can contribute to oxidized flavor problems.
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Both pasteurization . temperature above the minimum, and
homogenlzatlon inhibit oxidized flavor development. Addltlons of
iron and some vitamins may promote an oxidized flavor. Often,

oxidized flavor may be noted in skim milk before it occurs in 1ow
fat or whole m11k
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OTHER OFF-FLAVORS . -

Several other off-flavors may  be  encountered.from time to
time, These stem from poor practices on the farm or in.-the
plant. '~ They may be due to. accidents, carelessness, disease,
malnutrition or improper control of egquipment.

Foreign and Medicinal

The foreign and medicinal flavors are caused by the
introduction of medications, disinfecting materials, sanitizers,
fly sprays, gasocline or other compounds commonly used on the farm
or in the plant. Milk may absorb the odors of these and other
substances such as tar or creosote if stored or used nearby.
These materials may enter the milk supply directly as in the case
of medications used on the cow’s udder, sanitizing compounds or
disinfectant sprays drifting into open milk containers.
Additionally, pesticides used to spray crops or animals may enter
the milk through ingestion by the cow or absorption through the
skin. Pesticides in particular, cannot only impart an off-flavor
to the milk but can permanently damage the health of the cow or
the consumer, These materials should be used with care and
according to the directions of the manufacturer.

Salty

The salty taste of milk is a farm problem and may be caused
by cows suffering from mastitis or in the last stages of
lactation. Cows infected with mastitis should be treated and the
milk withheld from sale. Cows in the last stages of lactation
should be "“dried off" as soon as it is apparent that the milk is
becoming salty. This milk should be withheld from the supply
during the drying off process.

Flat

A flat taste is characteristic of milk low in solids or milk
that has been watered. It lacks the pleasing sweetness of good
tasting milk but generally does not produce consumer complaints
unless the solids are excessively low or the milk has been
grossly watered. Often, this flavor will be confused with a
mildly oxidized milk. This can be checked if the sample is held
for another two or three days and there is no development of
oxidized flavor. In some cases the flat taste can only be
corrected by eliminating some individual cows from the herd. 1In
some instances, the low solids is due to poor nutrition and this
can be corrected by following a balanced feeding program. If it
appears through laboratory analysis that the milk contains added
water, then a careful check of washing techniques should be made
to see that all utensils and pipelines are thoroughly drained
before use.
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Lacks Freshness

The term "lacks freshness" is used to describe an %“old®
taste or a minor off-flavor defect which cannot be positively
identified. This flavor may be a threshold concentration of any
of the more objecticonable flavors described before, i.e.,
oxidized, rancid, unclean, malty high-acid or psychrotrophic.
Also, it may be a combination of low intensity flavors which
causes the milk to have less than a good taste. Holding the
sample for an additional day or two will probably yield a more
definite answer, unless of course, the milk just lacks freshness
due to old age.

In trouble~shooting any of the flavors outlined in the
"other off-flavors" sections, the techniques 1listed for the
previous sections will apply.
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PRINCIPLES OF CLEANING AND SANITIZING DAIRY FARM EQUIPMENT

Types of Soil

The primary concern is to remove the various soils that form
on equipment surfaces. Unless these soils are completely
removed, they provide a nutrient source and a breeding ground for
bacteria. This causes contamination and spoilage of milk and
dairy products.

The removal of soils is the fundamental purpose of cleaning.
Therefore an understanding of the types of soils that may be
encountered is essential. There are two basic types of scils.
These are, 1) organic, and 2) mineral.

1) Organic soils. These include the fats, proteins and
sugars that comprise the major constituents of milk.
They are very complex, and may be difficult to remove
from contact surfaces. It is for this reason that
cleaning should begin immediately after equipment and
utensils have been used.

2) Mineral soils. Mineral deposits are not as visible as
the organic soils derived from milk. These result from
the precipitation of certain inorganic salts such as

calcium, magnesium and iron. In addition, mineral
precipitation may be derived by improper cleaning
agents.

Mineral deposition is directly related to water hardness and
its capability with cleaning materials. Therefore, it is
necessary. that an analysis of the water supply be made in order
to be able to select cleaning compounds.

The %“cleaning"® or removal of surface soils is accomplished
through a combination of both mechanical and chemical acticn.
Mechanical action is supplied by means of a brush and "elbow
grease" in hand washing procedures, and by solution velocities,
flow rates and pressures when circulation or spray cleaning
methods are employed. Chemical action depends on "detergency" or
the ability of a chemical cleaning agent to convert an inscluble
s0il into a soluble one that can be readily removed from a
surface.

Tvpe of Cleaners

The basic types of cleaners used to accomplish the chemical
removal of scils from dairy equipment are 1) the alkaline
cleaners, and 2) acid cleaners.



1)

2)

b2

"Alkaline cleaners. Their primary function is to

provide the chemical action required for the removal of
organic soils. Alkaline cleaners are not designed or
formulated for removing mineral films. Actually they
will add to these films.

The principal ingredients are basic alkalies,
phosphates, wetting agents, and chelating agents. The
nature of the soil to be removed and the water
conditions determine the balance of cleaner
1ngredients, Each of the compounds perform a spec1f1c
function in the cleaning operation.

The basic alkalies (sodium hydroxide, carbonate and
silicates) are wused for their ability to provide
alkalinity and serve to saponify fats. In addition,
the alkaline silicates are useful as corrosion
inhibitors to protect soft or easily corrodible metals
and hands.

Tri-scdium phosphate imparts good cleaning properties
and removes water hardness minerals by precipitation.
The polyphosphates are all good water softeners, free
rinsers, peptizing agents, emulsifiers, dispersants,
deflocculents and suspending agents. It is for these
properties that they have been used so extensively in
balancing cleaners for specific cleaning tasks.

The wetting agents are surface active agents and are
used in cleaners to provide wetting action and
penetration of cleaning solutions. Also, these
materials are good emulsifiers of fats, act as
dispersants and suspending agents, and impart good
rinsing properties of cleaner solutions.

Chelating agents act to prevent precipitation of
minerals in a similar function te the polyphosphates.
They vary in their abilities to sequester metallic
ions, and so must be selected with care for specific
applications.

The chlorinated alkaline c¢leaners are prepared by
adding chlorine to alkaline detergents. The chlorine
acts to enhance the removal of protein deposits from
the milk contact surfaces.

Acid cleaners. These products are composed of wmild
organic and inorganic acids. Their function is to
prevent or remove mineral deposits.
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These acids react with water insoluble salts, making
them scluble and easy to remove. The acids have
essentially no effect on organic soils. However, when
suitable wetting agents are combined with acids some
detergency of organic socils is provided.

Factors Affecting the Function of Cleaners

Cleaner ingredients serve definite and specific functions in

a cleaning program. No one ingredient can perform all of the
necessary c¢leaning functions. It 1is +the combination of
individual ingredients that leads to balanced cleaning. the

basic factors that affect the action of cleaners are outlined as
follows:

1) Concentration of cleaner. To be effective, cleaning
agents must be used as concentrations recommended by
the manufacturer for a specific cleaning job. Measure
the amount of water and regulate <cleaner usage
accordingly. Low concentration of cleaner results in
incomplete removal of soils through reduced chemical
action. However, a high concentration of cleaner may
result in mineral deposition and a reduced efficiency
of cleaning. '

2) Temperature of cleaning solutions. Cleaners must be
used at temperatures within the range specified by the

cleaner manufacturer. At high temperatures, cleaner
ingredients may undergo reversion or breakdown. At low
temperatures sufficient chemical action is not
provided. 1In general, dairy cleaners are not effective
when soclution temperatures drop below 110 F.

3) Contact time. Time must be allewed for the cleaner to
contact the soil and react with it so that it may be
removed. The actual time reguired wvaries with the
amount and type of soil, as well as the temperature of
the cleaning solution. Time must be sufficient to
provide a physically clean surface.

4) Application of cleaners. Use the right cleaner for the
job at hand. Using improper cleaners mnay result in
soll formations due tc antagonism between the cleaner
and the soil. Organize a balanced cleaning program
using alkaline c¢leaners to combat organic soils and
acid cleaners to contrel mineral soils. Post cleaning
procedures so that workers know procedures to be
followed. Include types and amounts of cleaner to be
used for the existing conditieons of water quantity and

quality.
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Cleaning Procedures

There are certain fundamental steps which must be followed
in any good cleaning program.

1) Pre-rinse. Immediately after use, all equipment and
utensils should be rinsed with lukewarm (110-120 F)
water to remove and prevent drying of milk solids. For
circulation cleaning the rinse water should not be
recirculated, but should discharge to the drain at the

cutlet. Do not use hot water as this may destabilize
proteins and cause formation of protein films on
surfaces. If cold water is used, this may result in a

greasy film. After rinsing, disassemble all parts that
must be hand washed and place in a wash sink.

2) Wash. Prepare appropriate cleaning solutions. Follow
directions and use a dairy cleaner in the proper
portion to the amount of water to be used. Do not
guess at these; measure amounts and be certain.
Maintain the wash solution temperature within the
recommended range.

For hand washing operations, use appropriate brushes
for the type of equipment to be cleaned. Do not use
metal sponges or abrasive scouring pads, as these will
damage the equipment surfaces. For circulation
cleaning, maintain solution flow rates at the
recommended temperature for the required time.

3) Rinse. Following washing, rinse all equipment with
water to remove suspended soils and traces of cleaning
compounds. For most applications, the water should be

lukewarm and acid cleaner shculd be added to adjust the
acidity of the water to about pH 5.0. Use one ounce
for every 5 gallons of water. An acidified rinse holds
the mineral matter in solution, thereby preventing
formation of mineral films.

4) Storage. Fellowing rinsing, all utensils and eguipment
should be stored to drain and lines should be air
dried.

Sanjtizing Procedures

Equipment should be sanitized just before use to eliminate
bacterial contamination of surfaces. Cleaning by itself does not
kill all types of bacteria, although good cleaning greatly
reduces the initial bacterial concentraticn. Furthermore,
equipment which has not been properly cleaned cannot be sanitized
since residual soils protect bacteria from sanitizer action. 1In
short, sanitizers do not compensate for poor cleaning jobs.
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Sanitizing itself refers to a process of treating equipment
with chemicals to inactivate most of the bacteria present. It is
not a sterilization process although these two terms are often
mistakenly interchanged. Sterilization is defined as being a
process that destroys all microorganisms and their spores. This
condition is probably never achieved in a sanitizing procedure.

Certain chemical compounds are effective for sanitizing
dairy equipment. These include a) chlorine, b} iodine, ¢}
qguaternary ammonium compounds, and d) acid-wetting agents. The
activity of chemical sanitizers is influenced by temperature, pH
of the solution, concentration of sanitizer and contact time.

In order for chemical sanitizers to be effective, equipment
must first be thoroughly clean. Recommended concentrations must
be followed, and eguipment must not be rinsed with water

following sanitizing. For best results, equipment should be
sanitized just before use and the sanitizer allowed to drain from
the surface. Certain sanitizers, particularly chlorine, can be

corrosive to equipment and should not be in c¢ontact with
stainless steel for more than about 30 nminutes before surfaces
are contacted with milk.

Cleaning the Pipeline Milking System

The cleaning program must be designed to fit the equipment
te be cleaned. A cleaning method which is adequate for one
system may not be adaptable to another pipeline. system. The
following basic procedure applies to all systems.

1) Rinse. Pre-~flush the entire system with a large volume
of clean, clear, lukewarm water. The rinse should
discharge to the drain and should continue until the
water discharged from the 1line is clear. Water
temperatures above 100 F aids in removing the fat.

2) Wash. Prepare the alkaline washing solution in hot
water using the cleaning compound at a rate recommended
by the manufacturer. Usually temperatures between 140
F and 160 F are necessary, sco that the final
temperature does not drop below 110 F at the end of the
cycle. A booster heater may be necessary. Measure the
cleaner and the water so as to be sure of the proper
amount. Circulate the cleaner solution through the
line. Actual circulation time is usuvally between 190
and 15 minutes, as set by the manufacturer. Brush all
parts not considered to be adequately cleaned by the
circulating cleaning solution.

3) Rinse. Rinse the line with an ample volume of
acidified (pH 5.0-5.5) water to remove all traces of
cleaner solution. Usually one ounce cof acid for every
5 gallons of water will be sufficient.
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4) Drain. After rinsing, allow +the system to drain
completely and visually inspect parts such as lines,
pumps, receiver jars and vacuum releasers for proper
cleaning.

5) Sanitize. Just before the next milking, circulate an
approved sanitizer solution through the lines fellewing
directions supplied by the manufacturer of the
sanitizing agent. Allow the system to drain before
milking to prevent sanitizer residues in the milk.
Icdine sanitizers should be at a strength of 25 ppm
while chlorine requires 200 ppm. DO NOT RINSE WITH
UNTREATED WATER!

Cleaning Farm Milk Tanks

The farm milk tank has provided a vastly improved method for
cooling and holding milk at the farm than was possible with cans.
However, unless farm tanks are properly cleaned and sanitized,
they can become a breeding ground for psychrotrophic bacteria
that can affect the keeping quality of milk.

The farm milk tank is not difficult to clean, provided one
is aware of the proper procedure.

There are two basic methods of cleaning a farm tank; the
manual procedure and mechanical methods.

Manual Cleaning

1) Rinse. Immediately after the tank has been emptied of
milk, rinse all surfaces with lukewarm (100 to 110 F)
water. A warm water rinse at this time is wvital to
ease in cleaning the tank. A cold water rinse causes
fats to solidify and form a “greasy® film on the tank,
and a "hot® rinse will make proteins adhere to the tank
surface.

2) Wash. Following rinsing, prepare 1 to 2 gallons of hot
(120 to 160 F) cleaning solution in a plastic or rubber
pail, using a chlorinated alkaline cleaner. Follow the
manufacturers or dealers directions for the amount of
cleaner to use depending on water conditions. It is
highly recommended that a cleaning chart which outlines
the amount of cleaner be maintained for reference in
the milkroom.

Cover all interior tank surfaces with a solution using
a tank brush. Then scrub all surfaces with the brush,
including the underside of covers, bridge, agitator
shaft and blades. :
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Thoroughly brush the outlet valve and calibration rod.
Rinse these parts with lukewarm water and allow them to
drain. Use the remaining solution in the pail to clean
the outside of the tank.

3) Rinse. Spray all surfaces with lukewarm water. Finish
the rinse with acidified water to control mineral
deposits.

4) Sanitize. Just prior to adding milk, sanitize with an
approved compound prepared according to manufacturers
recommendations. Make «certain that the sanitizer
solution drains from the tank before milk is added in
order to prevent residues in the milk.,

Mechanical Cleaning

Most of the mechanical <c¢leaning of farm tanks is
accomplished by pressure recirculation of cleaning solutions
through a spray device located within the tank.

It is imperative that low foaming cleaners be used for
mechanical c¢leaning of farm tanks. Because most of the
cleaning is done at relatively low temperatures, detergent
concentrations must be adjusted to be in balance with the
actual water temperature during cleaning. The maximum
starting temperature for the cleaning solution depends upon
the type of tank to be cleaned. it is advisable to insure
that cleaning solution temperatures not be allowed to drop
below 110 F, since lower temperatures may result in poor
cleaning efficiency.

A geheral guideline for'mechanical.cleaning is outlined
as follows: '

1) Rinse. Immediately after milk is removed from the
tank, rinse all surfaces with lukewarm (100 to 110 F)
water. This is usually done by the milk hauler.

2) Wash. Disassemble manhole covers and gaskets and
remove the calibration rod for cleaning manually.
Prepare the washing solution by . dissolving the
recommended amount of low foaming chlorinated alkaline
cleaner in water. Add the cleaning solution to the
cerrect amount of water at proper temperature. Turn on
the mechanical cleaning device and allow it to operate

until c¢lean, usually about 10 minutes. Make certain
that the cleaning solution temperature does not drop
below 110~F during the wash cycle. The cleaning unit

used must be designed for the style and capacity of the
tank.
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After completion of the wash cycle, inspect the tank to
insure that all milk contact surfaces have Dbee
contacted with cleaning solution. Any items or
surfaces not contacted by c¢leaner must be manually
cleaned by brushing.

Drain the sclution from the tank. Brush the tank
outlet and disassembled valve. Save sufficient
cleaning solution to wash the outside of the tank.

3) Rinse. Spray the tank completely with lukewarm water,
finishing the rinse with acidified water to control
mineral deposits.

4) Sanitize. Just before the next milking, spray the tank
with sanitizer. Allow it to drain from the outlet to
prevent residues in milk.

The greatest problem areas in cleaning farm tanks are
the outlet valve, tank covers, agitator, calibration
rod, and the support bridge for the agitator motor.
These are the areas most frequently neglected and
therefore require careful attention if a good cleaning
job is to be done. Abrasive devices such as steel wool
‘or stainless steel "gsponges®™ should never be used on
tank surfaces because they tend to damage the polished
surface.

Acidified rinse water and sanitizing solutions are most
easily applied by means of commercial metering units that are
attached to the rinse water hose. Such devices should be
equipped with check valves to prevent backflow of chemicals into
the water line.

Whenever filmgs of residues appear on tank surfaces or
streaking of surfaces occurs, it is an indication of poor
cleaning, and suggests that cleaning methods need revision.
White or grayish-white films are most suggestive of mineral
deposits, bluish films are most likely to be caused by prectein
deposits. ©Protein deposits occur when there is an insufficient
cleaner concentration in solution and/or when cleaning seclution
temperatures are too low. Reddish or rust colored films on
equipment are a good indication of iron hardness problens.



59

*squshaa3sp
proe ssn og aantTed (g
gelicial-Ch i ushIaep
o Teu=nJos Jeney (¢ sutrTexTe sTgryeduco-tuoN (¥
*saT3xadoad *oSUTI PaTITPTOR ON (€
BUTUOTITIUCS TojeM KA1ddns 1oqeM WwOIJ (umrssubeR
poob sey esn jonpoad (2 sTexsuTe Jo no-doxd (2 <Rexb o3 ATewp umToTeD)
*SUTI POy (T “ysem pIov ‘fursutra sedoxduy (T (SuojlsaoneM) S3TUM TeIsUTH
‘goerms
queudirbe uo TTo Jojestnd (¥
“Buryses ut
spToe jo esn aemnbey (¢ Tto
*ISUTI POTITPTOR UITA *qehbrsnysp Tadoxdurt ‘goueTeadde (23TUM)
pe1dnoo seanpsoaxd HUT a0 sxmqeredusy Mo (2 Aseo1n -sjyordoap
-treaTo Jadoxd pue Jernbay ‘dn-ues1o TETITUL ‘ursqoxd se sues (1 - Jo3em butbuey aseaan/led
*@sSuUTa POTITPTOR U3Th
po1dnco seanpeooxd buT “Usem pTov °g ‘To7eM WOoIJ TeXouti (2 (oucasIo1eM)

~ueaTo Jodoxd pue TeInbHsd

‘BuTUEsTO TRTITUI °Y

“TTW woIy Texsut (T

*MOTTeA 03 S3TUM

JO SUOISHTTH

“osurI-axd sjenbepy (¢
*obesn Uyoee Jo3je
uoTaNTTP &sn Jedoad
QA butuesTo zedoag (2
*yhIa3ep
suTTeTe poeuTIoTd (1

ToTueARAd

~JoeM 30U

pue ‘juebienop surTeq[R
PEjRUTIOTYD "SUTIOTUR
30 saxed Tenbo
dn~uea1d TeT3Tul

Tenlay

‘dn-uesTe TeTaTUT xodoaduy (¥

‘putuesto (oTpotasd
X0 oypexcds) xsdoadur (¢
*gsuta-aad sgenbepeur (2

IBUESTO
pojeutIoTyR-uUou bursn (I

oSENED:

woones a1ddyy,
@ﬁ.ﬁ!ﬁ.ﬂ&ﬂb
eny MOCUTRI anTd

UOTIe0TI TUepT
Jc uotydiaoseg

utejodd
FrSoaeq/utd

NO SIISOdAd ANV SWILd ONLICOHS-HILN0AL



"ATTeT3TUT
- posn ST usmdimbe

_ *Butysna
~dn-treaTo ‘3Tsodep orTq—3ITP

agojsq butuesTo UbnOIOUL “dn-Uests TRTITUL TeraTur ou Jo Jadoxdur (T Aaonoey ‘esesas  TTos Axojoeg
“Bursurx gedoxd (2
‘pumodinoo xedoad (T ‘dn-ueaTo TeTITUL -Butsuta sgenbepeut /Io0od (T anrg usby HuriaeM
‘uoTaeITRISUT Jedoxd (¢ ‘STRTISeu
‘abezoys Axp Isdoad (2 JeTTWISSTP IO Joequod (2 *a1sodep
*osutx prov (I votIeIbm Jogany (I snpTsel }oeld °dg Morld d
° TSOOII pAre _
*sberons ATp 1odoid (Z punodics peeUTIOTUD IO *gaxed (Dupetq)
9sUTI PTOY (T “ysem PTOY SUTIOTUD UseM3dq uoToesy (T I8N uT 3oeTd ¥ puDuI ¥
*PPTSUT
: *9pTSUT ATTeoTURyOSN peUEeTo JUSI
ATTeoTURUDSW paUESTO -dinbs Jo soelms sSpIsano
Jusudtnbe Jo soejans ueeTo AfTeriew 03 aanyred (¥
spTsano uesTo ATTeruel (¥ *A1ddns Joaem (€
JusInEesy Joem (¢ *puTrsuTa xood (2
*SSUTI proe Ienbey (2 *BUTURSTO TenWew J0J ~aoueIvadde
*gsuta 3scd syerdme) (1 ‘ysem proe Terosds JeuesTo Teotuetpswt Jo osn (T pozerh Awib o3 &3TuM eOTTIS
*SIDZTITURS saxnpeoaxd Jedoxdur (g
Jo uoTaeTes Jadoxg (€ sgausUcdins USISAS 1OIY
“UsAneaTl] JTeleM (2 uoxr — ATddns earsseabby (2
*@suTI proe Jemnbey (1 *ysem prov ‘Atddns zenem (T yoeTd/umoiq o3 P uoTy
UOTLS. Teaou=y | SSTED% UOTIOTIIauspT  JTS0deq/mitd

Jo uotidraossg

60



61

*sTSeq Jenbeod Stsosa0del (2
uo seanpeooxd gedoxd (T *SUON 'eles (1 'urels - J0T00 poy ossk
‘soeTded (¥ _
*TagonI pue soriserd
Jo uoTyebeabes (¢ *aTalip
*uoT3eIl 11l Jedoig (z cgoeTdax U0 SI07CH WXl uccIed (g *UOT3E
“uysem pTov (T ‘poscuBI J0U JT--Usem PTOY ~uotaeIbru Jeqary (T =IOTOOSTP UMOIH yoeTd/umoad
e “uTe3s Tros pueH (g
“UoTIRD Joydopot _
~-11dde gonpoad gedold “ SUON Jo osn xadoadut ‘sbe pTo (T *I0TOD MOTTSA MOTT2A
"UOTJRTTIUSA ueaTo 30U
‘sbeuteIp poor) (aubTTUNS) ‘uotTadrosqe sanaysTol (2 faqTuym {Aousaed
“I9AIp I0 IoMOoTd UBTT J0 Jesy 03 aansodxy -butrutexp Jodoaduy (T ~suer] Jo o] snbedn
#xB0TIERTd
*TORIINS
To93s ssoTuTels
UT ,POPOSqUITy,
*8sura proe burjearssed ‘sTecTERUD Jedoxdut jo @sn (2 UOTIRIOTOOSTP
pue saanpscoad Jadoid *uoTeATSSed-21-UsT Todad ‘sTeoTwSYS Jo osn Jedoxdur (T 93TUM PUe po3aTd butyonw
‘purzTyTUEs IO DUTZSRIi (2
*abesn TeoTuSUD Jodoadut
‘gaToraaed Tejew ‘uoar (T *Butyytd/Aasnd UCTSOLIOD
UoTyieAaIg TeAohEg SNy GoTeotiuopl iS00/ ilid

Jo uotadranssq




62

*Aressoosu ATTemusas ST STeTIoNE oT1aseld Jo jususoeTdex oTporiad ‘osn snonuTjuod IS3IVsx

*Toxuco uotanTos Jedoxd JO MoeT J0 WOASAS Sy} JO UOTIOWITRW €3 anp osTe =g Aew swoTqoxd ‘Burtuesto
TeoTuRyoaw Ul °s3onpold STqTIIedwcouT Jo Jeqem paey ‘Bursura ‘butuesTo Jedoxdwt Ag pesteo ATTensn sxe sjTsodep pue SWltds

*sTseq Jefibet ‘ Thorjeaagg (2
uo sampsooxd _ng "gsem surTeqTe buaris Sroooooyeaas (T *Jo0700 aTdmd/MUTd a1dmnd /SUtd
ToTIueABId Tercuog e GoTIe0TI1uopL  FTSo0e/WITd

a0 uoradraossq




€3

PROTECTING YOQUR FARM RATING FOR_INTERSTATE MILK SHIPMENTS

New York produces more milk than can be consumed within its
boundaries. If the milk is to be sold anywhere in the country or
to be bought by federal agencies, it must be a rated supply under
the Interstate Milk Shippers Program. To qualify, the farm and
plant must be inspected and pass with an overall score of 90
percent.

Most dairymen do not care for inspection at all. But the
program today is far better than it was, say 25 years ago, when
as many as five or more different inspectors came to the farm
(often they had different codes and contradictory demands on the
procedures you followed). Now we have only one set of rules and
every effort is made to uniformly enforce them throughout the
United States.

The rules are contained in the "“Grade A Pasteurized Milk
Ordinance® which are set by the U.S. Public Health Service, a

branch o©of the Federal Food and Drug Administration. The
regulations are reviewed every other year in a meeting of the
Interstate Milk Shipments delegates. Each state has one vote

with a chance for producers, processors and regulatory agencies
to debate issues of concern in their part of the country. When
meetings are over, all milk inspectors are given the same
guidelines to interpret the rules.

The individual states are responsible for the routine
inspections on all farms and plants. They may do this with
inspectors hired and paid for by the state or with industry
personnel called "Certified Milk Inspectors™ as we do in New
York. Uniformity is achieved, throughout the country by a system
of check ratings performed by FDA employees. These are done on a
randonm basis to determine if the local enforcement agencies are
doing their job.

A farm supply that is "check rated"” must score within five
points of the listed rating made by a state rating officer. When
a farm supply is scored more than five points below the listed
rating, but is still above 80 percent, the state is obligated by
the Milk Shippers Agreements to reinspect the entire supply
within 60 days. If a farm supply scores more than 10 points
below the listed rating on a check rating, the farm supply is
automatically deleted from the program for at least a 15 day
waiting period. For example, a farm supply that has a listed
rating of 90% (by local inspectors), must score at least 85.5

percent on an official check rating. If the supply scores
between 81.0 percent and 85.4 percent, then it must be
reinspected within 60 days. If the score 1is 1less than 81

percent, there is an automatic delist.

Dirty equipment and unsatisfactory water supplies are the
principal causes for failing a rating. An unapproved water
supply can cost five points on the score sheet. The Certified
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Milk Inspector or the Ag. and Markets Dairy Specialist can assist
you in making sure that the water supply meets USPHS standards.
If it doesn’t, you could be risking the health of both people and
animals on the farm.

Points off for dirty equipment leads to more failures than
any other item. Soiled equlpment will reduce the rating by at
least 5 points and maybe 10, since 5 points can also be lost
because it’s 1mpos51ble to sanltlze dirty equipment. Often when
dirty equipment is found, it comes as a complete surprise to the
owner/operator. This is because the dalryman doesn’t know where
to look, or never takes the time to examine the equipment after
it has been washed and the surface becones completely dry.
Equipment dealers should provide specific cleaning instructions
along with guidelines for regular inspection of hard to clean
parts.

Research at Cornell has tried to determine the potential
trouble spots with each brand of equlpment. This information is
regularly transmitted to the industry inspectors and equipment
installers. While specific installations will differ, it’s clear
that you can not clean-in-place all pieces of equipment forever.
Regular inspection of all parts of the milk system will reveal
which areas need specific attention. The gasketed fittings and
small milking machine parts are the most likely problem areas.

With rapid cooling, the bacteria count may not always warn
of dirty equipment. The large volume of milk will dilute the
high bacteria count to a reasonable level. However, the damage
will be done when the milk spoils before the consumer has had
time to use it and we may lose a long time customer.

Inspection is necessary if we want to maintain the
reputation of milk and be able to compete in the world
marketplace. The standards are not that difficult toc meet. One
way to stay on top of the program is to learn what is required to
make a "self inspection" as you go about your chores. Your
fieldman (in New York) is a Certified Milk Inspector. He would
be glad to make an informal check of your farm and teach you how
to be your own "sanitarian". Once you do that, you have nothing
to fear from the real inspector.
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State of New York
Agriculture and Markets
Albany, New York 12235

Excerpted from
Circular 958
INYCRR, Part 2
NYS Milk Code

Farm Requirements

Requirements for the
Production, Processing and
Distribution of Grade A Milk

and Milk Products
(Effective December 1, 1981)




SANITATION REQUIREMENTS FOR RAW MILK FOR PASTEURIZATION
{(PREPASTEURIZED MILK)

2.8 ABNORMAL MILK - (ftem §r.) {a) Milk which is found to bec abnormal by
sight, odor, or tests shall not be offered for sale or sold for human consumption. Miik
from cows which shows evidence of the secretion of abnoermal miik in one or more
quarters, based on bacteriological, chemicali, or physical examination and from cows
which have been treated with or have consumed chemical, medicinal, or radioactive
agents which may be capable of being secreted in the milk and may be deleterious to
health in the Commissioner's opinion, shall be milked last or with separate equipment
and shall not be offered for sale for human consumption.

Equipment, utensils and containers used to handle abnormal milk shall be cleaned
and sanitized before being used for milk to be sold. Such equipment shall meet the
construction requirements set forth in ITEM 91 Section 2.16. Milk from cows treated
with or exposed to insecticides not approved for use on dawy cattle by the U.S.
Environmental Protection Agency shall not be offered for sale until such milk has
been tested and found acceptable by the Department of Agncuiture and Markets.

(b} Acceptable Deiection Tests. The Wisconsin Mastitis Test (WMT) may be used
as a screening test. A WMT of 17 mm or higher shall be considered to indicate
abnormal milk and shall require confirmation. Confirmation shall be made by the
Direct Microscopic Somatic Cell Count method or an electreonic counting method
approved by the Commissioner. The Commissioner may periedically approve
additional iecsting methods or make changes in screening test resulis requinng
confirmation based upon further research.

{c) Compliance requirements. The permitice responsible for the assembly of milk
and the producers shall follow the procedures (1) through (6) below as applicable:

(1} The milk shipped by cach producer shall be tested for abnormalities on a
monthly basis and the results of such examination sent to each producer and posted by
the preducer in his milk house. The samples shall be examined by an accepiable
screening test and when required, re-¢xamined by an acceptable conflirmatory test.
Screening tests may be omitted if all producer milk samples are routinely examined by
an accepiable confirmatory method.

(2) When a confirmatory test on a routine sample indicates a2 somatic cell count
above 1,000,000 cells per ml, a written notice shall be seni 1o the producer of such
unsatisfactory cell count and a recheck sample shall be collected within 21 days but not
prior to $ days after said notice has been made. The recheck samples shall be examined
by an acceptable confirmatory method.

(3) When the somatic ceit count of a recheck sample of the producer’'s milk 1s
above 1,000,000 cells per ml, the producer shall be sent written notification toenroilin
the New York State Mastitis Control Program. The producer must enroll within ten
days after said notification. No receiving plant shall accept milk from said producer
afier this ten day period unless said produccr has enrolied in the NYSMCP. After the
NYSMCP has conducted its first survey of such farm, a meeting called by the
NYSMCP director shall be held 10 develop an appropriate plan of corrective action to
be followed by the dairy farmer. Such meeting shall be attended by the Certified Milk
[nspector, the dairy farmer, the practicing velerinarian, and a NYSMCP
representative. Said producer thereafter must comply with the procedures and
directives of the NYSMOP directly designed to correct the cause of the violauon. The
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producer must remainensolicd in the NYSMCOTP at icast six months and until three out

of the last four routine monthly samples had a somatic cell count of 1,000,000 cells per
ml or less.

(4) Two routine samples having a somatic cell count above {,000,0600° per ml,
among the last four samples collected, constitutes a viclation of this part. When two
out of the last four routinc samples have a somatic celicount above |,000,000* per mi,
written notification of said violation shail be sent 2o the producer and the producer
shall be notified that another sample with 2 somatic cell count above 1,000,000 per ml
shall require exclusion until an acceptable somatic celi count is obtained. Said
producer shall also be required to enroll in the Mastitis Control Program within ten
days as described in (3) above, if not already participating in the program. In addition
to said writien notice of violation, an inspection of the dairy farm shall be made as
soon as possible after said written notice has been sent. An evaluation of the milking
equipment and milking procedures made at this tlime by the NYSMCP may be
accepted in lieu of an inspection by & Certified Milk Inspector.

(5) An additional sampie shall be taken within 21 days, but not before five days
after the notice of violation described in (4) above has been sent (o the producer. if the
somatic cell count of this sample exceeds [,600,000° per ml, the producer shall be
excluded until a subsequent sample indicates s somatic cell count has been reduced to
betow 1,000,000°® per ml. The producer record must show a loss of the production of at
least one milking during this period before reinstatement.

(6) During the 21 days following reinstatement, a total of four samples shall be
- examined for somatic cell count a2t a rate not to exceed two samples per week. The first
such sample shall be collected within one week after reinstatement. If the somatic cell
count of these samples is 1,000,000* or less, the producer may be returned to routine
sample collection frequency.

After reinstatement, the producer begins a new quality control record for abnormal
milk. If any of the four samples collected durning the 21 day period exceeds 1,060,000
cells per ml, follow up action shall be repeated, as described in(2) and subsequent steps
of this procedure.

2.9 MILKING BARN, STABLE, OR PARLOR - CONSTRUCTION AND
MAINTENANCE (ITEM 2r.) (a) A milking barn, stable, or parlor shall be provided
on all dairy farms in which the milking herd shall be housed during milking time
operations. The areas used for milking purposes shall meet the following
requirements:

{1) Floors, feed troughs (and gutters if present) shall be constructed of good
guality concrete or equally impervious material. Floors shall be constructed soasto be
easily cleaned (brushed surfaces permitted) and shall be graded to drain.

(2) Walls and ceilings are finished with wood, tile, smooth-surfaced concrete,
cement plaster, brick, or other equivalent materials with light colored surfaces. Walls,
partitions, doors, shelves, windows, and ceilings shall be kept in good repair, and
surfaces shall be refinished whenever wear or discoloration is evident. Whenever feed
is stored overhead, ceilings shall be constructed to prevent the sifting of chaffand dust
into the milking barn, stable or parlor. If a hay opening is provided from loft into the
milking portion of the barn, such opening shall be provided with a dust tight door
which shall be kept closed during milking operations.

=1 S00.000 untif June I, 1983.
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(3) Separate pens shall be provided for bulls, horses, and calves. These areas shall
be separated by tight partitions, {rom the milking area. Such portion of the barn not so
scparaled shall comply with all items of this section. In addition, & curbing shall be
provided to separaie horses, bulls, and calves from the milking area. The curbing shall
effectively ehiminate the flow of manure and urine from such arcas.

(4) The milking barn is provided with natural and/or artificial light to insure that
all surfaces and particularly the working areas will be plainly visible. The equivalent of
at least 10 foot—candles of light in all working arcas shall be provided.

{5) Air cirulation is sufficient to minimize odors and to prevent condensation
upon walls and ceilings.

(6) Overcrowding is not evidenced by the presence of calves, cows, or other
barnyard animals in walks or feed alleys. Inadequate ventilation and excessive odors
may alse be evidence of an overcrowded barn.

(7) A dust tight partition, provided with doors that are kept closed excepi when in
actual use, shall separate the milking portion of the barn from any feed room or siloin
which feed is ground or mixed, or in which sweet feed is stored. Feed may bestored in
the milking portion of the bamm only in such manner as will not increase the dust
content of the air, atiract flics, or interfere with cleaning of the floor (as in covered,
dust tight boxes or bins). Opcn feed dollies or carts may be uscd for distributing the
feed, but not storing feed, in the milking barn.

When conditions warrant, the Commissioner tay approve a barn without four
walls extending from floor to roof, or a shed-type barn provided the requirement of
ITEM 3r. Section 2.10 prohibiting animals and fowl entering the barn is satisfied.
Cattle-housing areas {stables without stanchions, such as loose-housing stables, pen
stables, resting barns, free stall barns, holding barns, loafing sheds, wandering sheds)
may be of shed-type construction, provided no milking is conducied therein. (They are
classified as part of the cowyard under ITEM 4r. Section 2.11.)

2.10 MILKING BAEN, STABLE OR PARLOR - CLEANLINESS (ITEM
3r.} (a). The interior of the milking barn, stable, or parlor shall meet the following -
standards of cleanliness:

(1} The interior of such facilities shall be kept clean.

(2) Leftover feed in feed mangers appears fresh and is not wet or $0ggY.

(3) The bedding material, if used, does not contain more manure than has
accumulated since the previous milking.

(4) Outside surfaces of pipeline systems Jocated in the milking barn, stable, or
parlor are reasonably clean.

(5) Gutter cleaners are reasonably clean.

(6) All pens, calf stalls, and bull pens, if not separated from the mitking barn,
stable, or parlor, are clean.

{7) Swinc and fowl arc kept out of the milking barn.
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211 COWYARID» - (ITEM 4r) (a) Cowyards shall meet the following
requirements:

(1) The cowyard, which is the enclosed or unenclosed arca adjacent to the milking
barn, in which the cows may congregate, including cattie-housing areas and feed lots,
is graded and drained; depressions and soggy areas are filled; cow lanes are reasonably
dry.

{2} Approaches to the barn door and the surroundings of stock watering and
feeding stations are sehid to the footing of the animal.

{3) Wastes {rom the barn or milkhouse are not allowed to pool in the cowyard.
Cowyards which are muddy due to recent rains shouid not be considered as violating
this item.

(4) Manure, soiled bedding, and waste feed are not stored or permitted to
accumuiate therein in such 8 manner as to permit the soiling of cows’ udders and
flanks. Cattle-housing arcas (stables without stanchions, such as loose-housing
stables, pen stables, resting barns, holding barns, losfing sheds, wandering sheds, free-
stall housing) shall be considered 2 part of the cowyard. Manure packs shall be solid to
the footing of the animal. -

{3) Cowyards are kept reasonably {ree of cattle droppings. Cattle droppings shall
not be aliowed to accumulate in piles that are accessible to the animals.

212 MILKHOUSE OR ROOM - CONSTRUCTION AND FACILITIES(ITEM
5r.) {a) The milkhouse or room shall meet the following construction requirements:

(1) A separate milkhouse of sufficient size is provided in which the cooling,
handling, and storing of milk and the washing, sanitizing, and storing of milk
containers and utensils shall be conducted: Except as provided for in ITEM 12r.
Section 2.195.

{2} The floors of all milkhouses are constructed of good quality concrete (float
fimsh permissibic), or equally impervious tile, or brick laid closely with impervious
material, or metal surfacing with impervious joints, or other material the equivalent of
concrete and maintained {ree of breaks, depressions, and surface peelings.

{3) The floor slopes 10 drain to that there are no pools of standing water. The
joinis between the floor and the walis shall be watertight.

(4) The liquid wastes are disposed of in 2 sanitary manner; all ﬂoor drains are
accessible and are trapped if connected to a sanitary sewer.

{3) Walls and ceilings are constructed of smooth dressed lumber or similar
material, well painted with a light-colfored washable paint, and are in good repair.
Surfaces and joints shall be tight and smooth. Sheet metal, tile, cement block, brick,
concrete, cement plaster, or similar materials of light color may be used; the surfaces
and joints shall be smooth.

(6) A minimum of 20 foot-candles of light is provided for all working areas from
natural and/or artificial light for milkhouse operations.

(7} Windows and solid doors are closed during dusty weather.
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(8) The milkhouse is adequately ventilated 1o minimize odors and condensation
on floors, walls, ceilings, and cican utensiis.

(9) Vents, if instalied, and light fintures are installed in a manner to preclude the
contamination of bulk milk tanks or clean utensil storage areas.

(10) The milkhouse is used for no other purpose than milkhouse operations.

{11) There is no direct opcning into any barn, stable, or room used for domestic
purposes; except than an opening between the milkhouse and milking barn, stabic or
parior is permmcd when a tight-fitting self-closing solid door(s) hinged to be single or
double acting is provided.

» (12) A vestibule, if used, complies with the applicable milkhouse construction
requirements. '

(13) The transfer of milk from a bulk-holding/cooling tank to a transport tank is
through a hose port located in the milkhouse wall. The port shall be fitied with a tight
docr, which shall be in good repair. 1t shall be kept closed except when the portis in
use. An easily cleanable surface shall be constructed under the hose port, adjacent to
the outside wall, sufficiently large 1o protect the miik hose from contamination. Such
surface shall be at least 36 inches wide and shail extend from the working area at the
rear of the bulk tank truck to the hose port.

(14) Water under pressure s piped into the milkhouse.

(15) Each milkhouse is provided with facilities for heating water in sufficient
quantity and to such temperatures for the effective cleaning of all equipment and
utensils.

{16) The milkhouse is equipped with a wash-and-rinse vat having at least two
compartments. Each comparument must be of sufficient size 1o accommodate the
largest utensil or container used. The cleaning-in-place vat for milk pipetines and milk
machines may be accepted as one part of the two-compariment vat: Provided, That
the cleaning-in-place station rack in or on the vat and the milking machine infiations
and appurienances are compleiely removed from the vat during the washing, rinsing,
and/or sanitizing of other utensils and equipment.

(17} A suitable shelter is provided for a transportation truck used for cooling and
storing milk. Such shelier shail be adjacent to, but not a pan of, the milkroom and
shall comply with the requirements of the milkroom with respect to construction,
light, drainage, insect and rodent control, and gencral maintenance.

2.13 MILKHOUSE OR BOOM - CLEANLINESS (ITEM 6r.) (a) The
milkhouse or room shall meet the following cleanliness requirements:

(1) The milkroom structure, equipment, and other milkroom facilities used in its
operation or maintenance are clean at all times.

(2) Incidental articles such as desks, refrigerators, and storage cabinets may bein

the milkroom, provided they are kept clean and ample spaceisavailable to conduct the
normal operations in the mitkroom and will not cause contamination of the milk.
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(3) Vestibules, if provided, are kept clean.
(4) Animals and {fowl are kept out of the milkroom.
2.14 TOILET - (1ITEM 75.) (2) Toilet facilities shall meet the following standards:

(1) There is at least one flush toilet connected to a public sewer system or to an
individual sewage-disposal system or 2 chemiczl toilet, earth pit privy, or other type of
privy. Such sewerage systems shall be constructed and operaied in accordance with
‘plans and instructions acceptable to the Commissioner.

(2) A toilet or privy is convenient to the milking barn and the milkroom. There
shall be no evidence of human defacation or urination about the premises.

{3) No privy opens directly into the milkroom.

(4) The toilet room, including ail fixtures and facilities, is kept clean and free of
flies and odors.

(5} Where flush toilets are used, doors to toilet rooms are tight and self-closing.
All outer openings in toilet rootmns thall be screened or otherwise protected against the
enisrance of flies.

(6) Vents of earth pits are screened.

2.1S WATER SUPPLY - (ITEM 8r.) (2) The water supply shaill meet the following
requirements:

{1) Water for milkhouse and milking operation shall be from a supply properly
located, protected, and operated, and shall be easily accessible, adequate, and of a
safe, samitary quality.

{2) The water supply shall contain a MPN {Most Probable Number of Coliform
Organisms) of less than 2.2/ 100 ml. by the multiple tube fermentation method, or less
than §/100 mi. by thc membrane filter technique.

{3) No cross-connection exists between a safe water supply and any unsafe or
questionable water supply, or any other source of pollution.

{4) There are no submerged inlets through which a safe water supply may be
contaminated.

{5) The well or other source of water is located and constructed in such a manner
that neither underground nor surface contamination from any sewerage systems,
privy, or other source of poliution can reach such water supply. All drilied wells
consiructed after the effective date of this Part shall have casings extended above the
surface jevel of the surrounding ground. :

(6) New individual water supplies and water supply systems which have been
repaired or otherwise become contaminated are thoroughly disinfected before being
placed in use. The supply shall be made free of the disinfectant by pumping to waste
before any sample for bacteriological testing shall be collected.

(7) All containers and tanks used in the transportation of water are sealed and
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protected froam possible contamination. These containers and tanks shalibe subjected
to a thorough cleaning and a bactericlogical treatment prior to filling with potable
water 1o be used at the dairy farm. To minimize the possibility of contamination of the
water during its transfer from the potable tanks to the clevated or ground-water
storage at the dairy farm, a suitable pump, hose, and fittings shall be provided. When
the pump hose and fittings are not being used, the cutlets shall be capped and stored in
a suitabie dustproof enclosure so as to prevent their contamination. The storage tank
at the dairy farm shall be constructed of impervious material provided with a dust-and
rainproof cover, and also provided with an approved-type vent and roof haich. All
new reservoirs or reservoirs which have been cleaned shall be disinfecied prior to
placing them into service.

(8) Samples for bacteriological examination are takea upon the initial approval
of the physical structure based upon the requiremeants of this Part and when any repair
or alteration of the water supply system has been made, and at keast every 3 years:
Provided, That water supplies with buried well casing seals, installed prior to the
adoption of this section, shall be tested at intervals no greater than 6 months apart.
Whenever such samples indicate cither the presence of bactena of the coliform group,
or whenever the well casing, pump or seal need replaciag or repair, the well casing and
seal shall be brought above the ground surface and shall comply with all other
applicable coastruction criteria of this section: Provided, That when watcer is hauled to
the dairy farm, such water shall be sampled for bactenological examination at the
point of use and submitted (o a laboratory each month. Bacieriological examinations
shall be conducted in a laboratory accepiable 10 the Commissioner.

(9} Current records of water tests shall be retained on file.

2.16 UTENSILS AND EQUIPMENT - CONSTRUCTION (ITEM 9.} (a)
Construction of uiensils and equipment shall mest the folowing requirements:

(1) All multiuse containers, equipment, and utensils which are exposed to milk or
milk products, or from which liquids may drip, drain, or be drawn into milk or milk
products are made of smooth impervious, nonabsorbent, safe materials of the

following types:

(i) Stainless stech of the AISI (American Iron and Steel Institute) 300 series; of

(ii} Equally corrosion-resistant, nontoxic metal; or

(i) Heat-resistant glass; or

{iv) Plastic or rubber and rubberlike materials which are relatively inert,
resistant to scratching, scoring, decomposition, crazing, chipping, and distortion,
under normal use conditions; are nontoxic, fat resistant, relatively nonabsorbent,
relatively insoluble, do not release component chemicals or impart flavor or odor te

the product, and which maintain their ongnal propertics under repeated-use
conditions.

(2) Single-service articles have been manufactured, packaged, transported and
handled in a sanitary manner and comply with the applicable requirements of ITEM
lip. Section 2.39.

(3) Articles intended for single-service use are not reused.
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(4) All contaners, equipment, and utensils are free of breaks and corvosion

(5) All joints in such containers, equtpmcnl and utensils are smooth and {ree
from pits, cracks, or wnclusions.

{(6) Cicaned-in-place milk pipelines and return-solution lines are self-draining. If
gaskets are used, they shall be self-positioning and of material meeting specifications
described 1n (1Kiv) above, and shall be of such design, finish, and application as to
form a smooth, flush interior surface. If gaskets are not used, all fittings shall have self-
positioning faces designed 1o form a smooth, flush interior surface. All interior
surfaces of welded 3omis in pipelines shall be smooth and free of pits, cracks, and
inclusions.

{7) Detailed plans for cleaned-in-place pipeline systems are submitied to the
Commissioner for written approval prior to installation. No alteration or addition
shall be made to any milk pipeline system without prior written approval of the
Commissioner.

(8) Strainers, if used, are of perforated metal design, or so constructed as to utilize
single-service strainer media.

{9) Seamless hooded pails having an opening not exceeding one-third the area of
that of an open pail of the same size are used for hand milking and hand stripping.

{10} All milking machines, including heads, milk claws, milk tubing, and other
milk-contact surfaces can be easily cleaned and inspected.

{11) Milk cans have umbrella-type lids.

(12) Farm holding/cooling tanks, welded sanitary piping, and transportation
tanks comply with the applicable requirements of ITEM 10p. Section 2.38 and ITEM
11p. Section 2.39.

2.17 UTENSILS AND EQUIPMENT - CLEANING (ITEM 16r.) Utensils and
equipment shall meet the following cleaning requirements: The preductcontact
surfaces of all multiuse containers, equipment, and utensils used in the handling,
storage, or transportation of milk shall be cleaned after each usage. Bulk tanks and
milk cans shail be cleaned when emptied and shall be emptied at least once every 48
hours.

2.18 UTENSILS AND EQUIPMENT - SANITATION(ITEM 1ir.) Utcns:ls and
equipment shall meet the following requirements for cleaning:

(a) Ali productcontact surfaces of multiuse containers, utensils, and equipment
used in the handling, storage, or transportation of milk are sanitized before cach usage
by one of the following methods, or by any method which has been demonstrated to be
equally effective:

(1) Complete immersion in hot wateratatemperature of at least 170 degrees F(77
degrees C) for at least 5 minutes, or exposure to a flow of hot water at a temperature of
at least 170 degrees F (77 degrees C) as determined by use of a suitable accurate
thermometer (at the outlet) for at least S minutes.

(2) Complete immersion {or at least | minute in. or exposure for at least | minute

22



to a flow of a chemical sanitizer of acceptable strength. All product-contact surfaces
must be wetted by the sanitizing solution, and piping so treated must be filied.
Sanitizing sprays may be used. Chemical solutions, once used, shall not be reused for
.anitizing but may be reused for other purposes.

2.19 UTENSILS AND EQUIPMENT - STORAGE (ITEM 12¢.} (a) Utensils and
equipment shall meet the following storage requirements:

(1) All milk containers, utensils, and equipment, including milking machine
vacuum hoses, are stored in the milkhouse in a sanitizing solution, or on racks, unti
used. Milk pipelines and pipeline milking equipment such as; milker claws, inflations,
weigh jars, metérs, milk hoses, milk receivers and milk pumps which are designed for
mechanical cleaning may be mechanicaliy cleaned, sanitized and stored in the milking
barn or parlor provided this equipment is designed, instalied and operated to protect
the product-and solution-contact surface from contamination at all times. Some of the
parameters to be considered in determining protection are; proper location of
cquipment, proper drainage of equipment and adequate and properly located lighting
and ventilation. The milking barn or parlor must be used only for milking.
Concentrates may be fed in the barn during mitking but the barn shall not be used for
the housing of cattle. When manual cleaning of product-contact surfaces is necessary,
the cleaning shall be done in the milkhouse.

(2) Means are provided to effect compiete drainage of equipment when such
equipment cannot be stored to drain freely.

(3) Clean cans or other containers are stored in the milkhouse within a reasonable
time after delivery to the dairy farm.

(4) Strainer pads, parchment papers, gaskets, and similar single-service articles
are stored in a suitable container or cabinet and protected against contamination.

2.26 UTENSILS AND EQUIPMENT - HANDLING (ITEM 13r.) (a) Utensils
and equipment handling shall meet the following requirements:

After sanitization, all containers, utensils, and equipment shali be handled in such
manner as to prevent contamination of any product-contact surface.

(1) Sanitized product-contact surfaces, including farm cooling tank openings and
outlets, are protecied against contact with unsanitized equipment and utensils, hands,

clothing, splash, condensation, and other sources of contamination.

(2) Any sanitized produci-contact surface, which has been otherwise exposed to
contamination, is again cleaned and sanitized before being used.

2.21 MILKING - FLANKS, UDDERS, AND TEATS (ITEM 4r.) (a) Milking
practices shall meet the following requirements:

(1) Milking i1s done in a milking barn, stable, or parlor.
(2) Brushing is complclcd priot to milking.
(3) Flanks, bellies, tails, and udders are clipped as often as necessary to facilitate

cteaning of taese areas and are free from dirt. The hair on the udders shail be of such
length that it is not incorporated with the teat in the inflation during milking.
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(4) tldders and teats of alt milking cows are cleaned and treated w;lh a sanitizing
c.olullon and are rclaluelx dry just prior to milking.

(5) Wet hand milking is prohibited.

2.22 MILKING - SURCINGLES, MILK STOOLS, AND ANTIKICKERS
(ITEM 15r.) (2) The milking equipment cited here shall meet these requirements:

(1) Milk stools are not padded and are constructed to be easily cleaned.

(2} Milk stools, surcingles, and antikickers are kept clean and are stored above the
floor in a clean place in the milking bamn, stable, parlor, or milkhouse, when not in use.

2.23 PROTECTION FROM CONTAMINATION - (ITEM 16r.) (2) Protection
from contamination requires comphliance with the following:

{1) Equipment and operators are so located within the milking barn and
miikhouse as to prevent overcrowding snd contamination of cleaned and sanitized
containers, equipment, and utensils by splash, cordensation, or manual contact.

(2) During processing, pipelines and equipment used to contain or conduct milk
and milk products shall be effectively separated from tanks or circuits containing
cleaning and/or sanitizing solutions.

{3) Al milk which has overflowed, leaked, been spilled, or improperly handledis
discarded.

(4) All product-contact surfaces of containers, equipment, and utensils are
covered or otherwise protecied to prevent the access of insects, dust, condensation,
and other contamination. All openings, including vaives and piping attached to milk
storage and transport tanks, pumps, or vats, shall be capped or otherwise properly
protccted.

(5) The recetving receptacle is raised above the floor {(as on a dolly or cart), or
placed at a distance from the cows to protect it against manure and splash when milk is
poured and/or strained in the milking barn. Such receptacle shall have a tight-fitting
cover which shall be closed except when milk is being poured.

{6) Each pail or container of milk is transferred immcdiately from the milking
barn, stable, or parlor to the milkhouse.

{7) Pails, cans, and other equipment contﬁining milk are properly covered during
transfer and storage.

(8) Whenever air under pressure ts used for the agitation or movement of milk, or
is directed at a milk-contact surface, it is free of oil, dust, rust, excessive moisture,
extraneous materials, and of odor and shall otherwise comply with the applicable
standards of Appendix A.

(9) Antibiotics and medicinals are stored in such a manner that they cannot

contaminate the milk or milk product-contaci surfaces of the equipment, containers
or utcnsﬂs

- 2.24 PERSONNEL - HAND-WASHING FACILITIES - (ITEM 17r.) (a) The
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following hand-washing facilitics are required:

(1) Hand-washing facihties are located in the milkhouse and.in or convenient to
the milking barn, stable. parlor, or flush toilet.

{(2) Hand-washing facilities include soap or detergent, hot and cold or warm
water, individual samitary towels, and a lavatory fixture. Utensii wash and rinse vats
shall not be considered as hand-washing facilities.

(3) Such facilities are to be kept in good repair, clean, and shall not be used for
storage.

2.2 PERSONNEL - CLEANLINESS -(ITEM 18r. ) {a) Alt persons shall meet the
following requirements:

(1) Hands are washed clean and dried with an individual sanitary towel
- immediately before milking, before performing any milkhouse function, and
immediately after the interruption of any of these activities.

(2) Milkers and milk haulers wear clean outer garments while milking or handling
milk, milk containers, utensils, or equipment.

2.26 COQOLING - (ITEM 19r.) (2) Milk shall be cooled in acordance wnh the
following requirements:

(1) Raw milk for pasteurization is cooled to 45 degrees F (7 degrees C) or less
within 2 hours after milk: Provided: That the blend temperatiures of subsequent
milkings shall not exceed 50 degrees F (10 degrees C).

(2) Recirculated cold water which is used in plate or tubular coolers or heat
~ exchanges is from a safe source and protected from contamination. Such water shall
be tested semiannually and shall comply with the bacteriological standards cited in
ITEM 8r. Section 2.15.

2.27 VEHICLES - (ITEM 28v.) (a) Vehicles used to iransport milk must meet the
following requirements:

(1) Vehicles used to transport milk from the dairy farm to the milk piant or
receiving station are constructed and operated to protect their contents from sun,
freezing, and contamination.

(2) Vehicles have bodies with solid enciosures and tight, solid doors.

(‘3)' Vehicles are kept clean, inside and out.

(4) No substance capable of contaminating the milk is transported with the miulk.

Note: See [TEM 9r. Section2.16 and ITEM 10r. Section 2.15 for information on the
construction of bulk milk pickup tankers.

2.28 INSECT AND RODENT CONTROL - (ITEM 21Ir.) (a) Effective measures

shall be taken to prevent the contamination of milk, containers, equipment, and
utensils by insects, rodents, and by chemicals used to control such vermin:
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(1) Surroundings arc kept ncat, clean, and frec of conditions which might harbor
or be conductive to the breeding of insects and rodents. During fly season, manure
shall be spread directly on the fields: or stored for not more than 4 days in a pile on the
ground surface, and then spread on the fields; or stored {or not more than 7daysinan
impervious-floared bin, or on an impervicus—curbed platform and then spread; or
stored in a tight-scrcened and trapped manure shed, or effectively treated with
larvicides: or disposed of in any other manner which controls insect breeding.

(2) Manure packs in loafing areas, stables without stanchions, pen stables, resting
barns, wandering sheds, and {ree-stall housing are properly bedded and managed to
prevent fly breeding. '

(3) Milkrooms are free of insects and rodents.

(4) Milkrooms are effectively screenmed or otherwise protected against the
entrance of vermin.

{3) Outer milkhouse doors are tight and selfclosing. Screen doors shall open
outward.

{6) Effective measures are taken to prevent the contamination of milk, containers,
utensils, and equipment by insects and rodents, and by chemicals used to control such
vermin. Insecticides and rodenticides not approved for use in the milkhouse shall not
be stored in the milkhouse.

{7) Ouly insecticides and rodenticides approved for use by the Commissioner
and/or registered with the U.S. Environmental Protection Agency are used for insect
and rodent control.

(8) 1nsecticides and rodenticides are used oaly in accordance with manufacturer's
label directions and are used so as to prevent the contamination of milk, milk
containers, equipment, utensils, feed, and water.



PARTICIPANT*S NOTES -~ Session 1b

SUMMARY

Objectives: This session is to encourage you to realize the
costs associated with the current level of mastitis
in your herd and to initiate thinking along the
mastitis problem-solving process.

summary of activities/exercises (time)

With overheads an iscussions, Zer iotic
residues in milk and meat is examined. The group discusses
systems for keeping "hot" milk out of the bulk tank.

On a one-pad

ate the monthly cost of

Y
mastitis in your partlcular herd. Costs are partitioned into
coste of clinical cases, subclinical mastitis level, and lost
gquality incentives.

We review problem solving and goa g, particularly in
terms of mastitis control. You are introduced to the mastitis
problem solving schematic which is used throughout the course.

By se

ing g fable,

you will identify if a mastitis problem exists. To diagnose
the problem, bacteriological culturing is necessary to
pinpoint the causative organisms.

in outline form, you are shown wha o expect from the course

in the remaining three sessions.




MILK QUALITY - Session 1b
ACTIVITY 1

Mini-Lecture on Antibictic Residue Avoidance

I. Learning Goals of this Activity

1. Appreciate that cows treated for mastitis are the primary
source of antibiotic residue in milk and meat.

2. Learn practices used by others and those recommended in
an antibiotic residue avoidance program.

II. Key Points

1. There is zero-tolerance for antibiotic residue in milk
and meat.

2. Tests to detect antibiotics are extremely sensitive.

3. Steps need be taken to avoid antibiotic residues.

III. Personal Notes:



OVERHEAD
1b. 1

Why No Antibiotic Residue?

. Allergic People
, Cultured Products
. Resistant Organisms

. Illegal . Heavy Fines

GOAL: . Vo0
Maintain healthy,
wholesome,
pure food supply.



OVERHEAD
1b.2

The primary

“antibiotics in

is from cows treated

for




OVERHEAD
15.3

Practites to Avoid Antibiotic Residue
* Dry treat > 4 weeks prepartum
% Correct withholding time
* Read medication labels
~* Limit access to drugs
* Maintain written records
* Mark treated cows

* Don’t contan
equipment

iinate milking

% Discard all milk from treated cows

* Test milk if in doubt



OVERHEAD
ib.4




OVERHEAD
1b.ha

Mastitis Problem Solving Scheme

Step 5: Generate Plan
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MILX QUALITY - Sessiocn 1b
ACTIVITY 2

Cost of Mastitis Worksheet

Learning Goals of this Activity

1.

2.

Recognize the cost of mastitis to your dairy operation.

Realize that subclinical mastitis results in a
significant loss of income.

Since it is usually "unseen", the extent of income loss
resultlng from subclinical mastltls levels in the herd
is not clearly understood.

Key Peoints

1.

Mastitis is a costly problem. More so than most dairy
farm managers realize.

High somatic cell counts associated with subclinical
mastitis is a major portion of the cost of mastitis.

Improving milk quality by reducing herd somatic cells and
incidence of clinical mastitis will increase
profitability. :

Personal Notes:




WORXSHEET
ESTIMATED MONTHLY COST OF MASTITIS
1. COST OF CLINICAL MASTITIS:
Ave. milk produced/day

No. cases treated/mo X_ _ _ _ _ =
Hold out period (days)Xx
Milk dumped/month
Milk dumped/mo + 100 X milk price = value of dumped milk

<+ 100 X $ =

Antibiotic treatment X no. cases treated = treatment cost

vValue of dumped milk + treatment costs = Clinical costs

+ =

2. COST OF SUBCLINICAL MASTITIS

Ave. Milk loss/day Potential
L..S. Numbers (Table 2) Milk loss
1st calf heifers _ _ _ _ _ _ X _ _ _ _ _ _ =
Older cows o o _x o ___ = +
X 30 Days

- Potential Monthly Milk Loss =
pot. mo. milk loss + 100 x milk price = Subclinical costs

+ 100 %

3. COST OF LOST QUALITY INCENTIVES
Milk shipped/mo + 100 x% incentive/cwt = Incentive costs

< 100 X ' =

****************************************************************_***

(Clinical costs + subclinical costs + lost incentives)

WS 4



Table

2

Somatic Cell Count (Thousands) Milk Yield Losses
Linear PerDay Per 305 Lactation
Score Mid-point. Range 1st 2nd {+) ist 2nd{+})
0 12.5 0-17
1 25 18-34
2 50 35- 68 Pounds of milk loss relative to LS 2
3 100 69 -136 A5 1.5 200 400
4 200 137 -273 1.5 3.0 400 800
5 400 274 - 548 2.25 4.5 600 1200
6 800 547 - 1092 3.0 6.0 800 1600
7 1600 1093 - 2185 3.75 7.5 1000 2000
8 3200 2186 - 4371 4.5 9.0 1200 2400
9 6400 4372 or more 5.25 10.5 1400 2800

Hst and 2nd (+) refer to 1st lactation and 2nd and later lactation cows
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MILK QUALITY - Session 1b
ACTIVITY 3

Review Problem Solving/Goal Setting

Learning Goals of this Activity'

1.

Review of the problem solving process in relationship to
mastitis.

Review the setting of SMART goals. (Goals are 8Specific,
Measurable, Attainable, Rewarding, and Timed.)

Set goals for mastitis parameters (as 1in Step 1 of
Schematic). Report goals on registration forms.

Key Points

1.

The mastitis problem solving schematic is introduced.
It is be used extensively in the case studies as well as
on you own farm situation to aid in developing tactical
plans for improving milk quality.

Tn setting goals for the level of mastitis you wish to
achieve in your herd, you may identify a mastitis
probhlem.

Personal Notes:



MANAGEMENT OF MILK QUALITY FOR FARM AND INDUSTRY SUCCESS

MASTITIS PROBLEM SOLVING SCHEME

STEP 1. REVIEW RECCRDS .TO {DENTIFY MASTITIS PROBLEM.

Acutely ill New clinical Bulk tank SCC: DHI SCC:
cows: <1% cases: >2% >250,000/ml. >goals,
per yr per month ave LS>4
| | l l l
Bacteriological Cultures _J
STEP 2. DIAGNOSEE PROBLEM TO DETERMINE CRUSATIVE ORGANISHMS.
Environmental | | contagious
Oorganisns Organisms
(Usually clinical) (Usually high sSce)
l | l |
[Coliform‘ \Efrep. séZ] \Staph. s;jw [%%aph. aureus \ ‘ Strep. ag.j

" S8TEP 3. GENERATE | POSSIBLE EFFECTIVE SOLUTIONS

TTREAT | MENT ' TREATMENT
-Treat clinical cases -culture high SCC —Culture'herd
early -Segregate -Treat positives
: -Ccull chronics -Reculture/treat
PREVENTION PREVENTICON

I -Clean/dry bedding ~proper milking procedures

-Clean udders ‘ -Proper milking machine maintenance

-pPremilking udder prep -Teat dipping

-Proper milking procedures -Dry cow therapy

-Milking machine maintenance -Maintain closed herd

-Dry cow therapy -Culture purchased animals
L—_—Adequate vit E/Se nutrition

.. sTEP 4. SELECT BEST FEASIBLE SOLUTIORS

.. STEP 5. GENERATE gPECIFIC TACTICAL PLAN

~Management tactical plan

-Operational tactical plan _J

1 jSTEP 6. BSET BMART GOALS-MEASURE, REPORT AND COMPARE PERFORMANCE AGRINST GOAL

-DHT SCC Reports -Milk plant cquality reports
~Rates of nevw infections -Routine herd cultures
~cultures of new clinicals

5



Qverhead

1b.ha

Mastitis Problem Solving Scheme

Step 1:  Review Records
to Identify Mastitis Problem

Step 2:  Diagnose Problem to Determine
Causative Organisms

Step 3:  Generate Possible
Effective Solutions

Step 4:  Select Best
Feasible Solutions

Generate Specific
Tactical Plan

Step 6:  Set SMa RT Goals
Measure, Report and Compare
Performance Against Goals
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MILE QUALITY - session 1b
ACTIVITY 4

Tdentifying and Diagnosing a Mastitis Problem

Learning Goals of this Activity

1.

getting goals for 1evel of nastitis better identifies
your mastitis probklem.

Bacteriological cultures are needed to ‘diagnose a
mastitis problem.

Questions about the OMPS Survey/Questionnaire will be
addressed.

Key Points

1.

In the problem golving process, the setting of goals
usually {dentifies problems.

Bacteriological cultures and sensitivity tests work to
help diagnose mastitis problems.

There are different strategies on using bacteriological

cultures to monitor mastitis organlsms in the herd.

The OQMPS Survey/Questionnaires compiles jnformation of

. factors that may cffect the level of mastitis in your
herd. Requests help from the teaching team in accurately

completing the form.

personal Notes:



Mastitis Problem Solving Scheme

Step 1:

Review Records to Identity
Mastitis Problem

Diagnose Problems
‘to Determine Causative Organisms



_ Periodically, cul

OVERHEAD
1b.6

Strategy for "B’ Culturing

ture all clinicals

% D causative bacteria
% 1D effective therapy

Routinely sample all clinicals

. freeze

% If initial treatment fails
. culture

. Repeat when populations shift
x , ineffective first treatment

% . in herd SCC
% . jn number of clinicals



OVERHEAD

ib.7

Limitations of "B’ Culturing
. After the Fact

. 20-40% Negatives
_ Contaminated Samples

Management
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MILK QUALITY - Session 1b
ACTIVITY 5

Review Remainder of the Course

Learning Goals of this Activity

1. To understand what to expect from the remainder of the
course.
2. To collect your farm information on the Milk Quality

Registration form for future use in the course.

Key Points
1. By explaining the topics and exercises in the remainder

of the course, the teaching tean wishes to ignite your
enthusiasm for continued participation in the workshop.

Personal Notes:



OVERHEAD
1b.8

Session 11
Mastitis-Causing Organisms
M@mmrmg Udﬁm‘ wma

eports
Mastitis ?mMe s Case Study #1

Session II1
Milking Procedures
Setting Goals
Prioritizing Empmvemems
Cieanmg/ Samimmg the Milking Machine
Ak viach am&mame

Session IV
Mastitis

Problem: Case Study #2
@%EEES Problem
'
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1991 FEDERAL REGULATIONS FOR DRUG RESIDUES IN MILK

G. M. Jones and J. R. Bishop

The Pasteurized Milk Ordinance (PMO} establishes standards
and regulations that govern the Grade A milk supply. These
regulations include somatic cell counts {(leukocytes), bacteria
counts, and absence of drug residues. The PMO also has
established regulations which mandate the proper use and storage
of animal drugs on dairy farms. Changes to the PMO are considered
every two years at the National Conference on Interstate Milk
Shipments (NCIMS) and must be approved by delegates from state
regulatory agencies and the Food and Drug Administration (FDa).
Certain changes were adopted in 1991 that relate to herd health
management and prevention of drug residues.

Monitoring and Testing of Bulk Tank Milk

Every bulk milk pick-up tanker will be screened by industry
(milk coop or plant) for residues caused by beta lactam drugs.
These include -penicillin, cloxacillin, cephapirin, ampicillin,
amoxiciilin, hetacillin, and ceftiofur. 1In addition, residues
caused by other drugs shall be screened by using a random
sampling program on bulk milk tankers. For example, if FDA
suspects that a certain drug (e.g., tetracycline, gentamicin, or
sulfamethazine) is a problem in a certain area, they may specify
specific drug testing. During any consecutive six months, at
least four samples will be collected in at least four separate
months. These tests shall be complieted before the milk can be
processed and samples found positive will be retained and the
regulatory agency notified. At that time, individual producer
samples from the positive bulk tanker will be tested to determine
the farm of origin. Once the viclative individual producer has
been identified, further pickups will be immediately
discontinued. ,

Penalties

On the first violation, the responsible producer’s Grade A
permit will be suspended for a minimum of two days or equivalent
penalty as determined by the regulatory agency. For the second
violation within a 12 month period, the producer’s permit will be
suspended for at least four days. After a third violation within
12 months, the permit will be suspended for four days and the
regulatory agency shall initiate administrative procedures
pursuant to revocation of the producer’s permit.

The authors are Professor of Dairy Science and Associate
Professor of Food Science & Technology, Virginia Tech,
Blacksburg, VA.

i I = aigin, handicap, or paitical afiaton. An SQUE! DO Lty /T A Ve Bclon employer,
Yirginla Coopoerabve Ertormian Progrems and smploymenl 16 open (o al, feguerdlann of race, color, teligion, eer, nqa‘, nabonal L ‘
Iu?:d " katharenod of Cooparative Extenaion work, Virginia Polytechnic lngstuls and Suats University, Virginie Stere Univarelty, &nd the U.5. Depar tm enlol Agriculure c00paratng. Jemee £, Jobneon, Ditecior, Virginia Coopor sive
Extenaron, Varginia Teah, Blacksburg; Lorenza W. Lyens, interim Adminletaior, 18840 Extenessn Program, Virginia Slate, Polerstirg,



Reinstatement

When a sample taken from the producer’s farm tank 1is no
ionger positive for drug residues, the producer’s permit may be
restored to a temporary permit status. The Grade A permit will
nhot be reinstated by the regulatory agency until the responsible
producer and a licensed veterinarian have both signed the Quality
Assurance certificate which states that the "Milk and Dairy Beef
Residue Prevention Protocol" has been implemented in the
responsible herd. The certificate also is to be signed by the
dairy field representative from the milk plant/coop. The
temporary permit would probably be restored for no longer than
25-30 days, but this may vary from state to state.

This program is to be implemented by July 1, 1992. Effective
July 1, 1993, the somatic cell count will be lowered to 750,000,
except for goat milk which will remain at 1,000,000.

Tolerance/Safe Levels for Druyg Residues

Certain animal drugs have tolerance levels which have been
established by FDA (e.g., penicillin at 0 ppb, cephapirin at 20
ppb, and cloxacillin at 10 ppb). Milk samples containing less
than the tolerance level will be accepted and will not be in
violation according to the regulatory level. However, the
processor or milk buyer may decide not to accept milk containing-
less than tolerance levels if a positive test was found with a
drug residue test. *"Safe levels" have been established for
certain other animal drugs. Examples of "safe" levels include 10
ppb penicillin (although the recommended violative level is 4.8
ppb), 30 ppb gentamicin, 30 ppb oxytetracycline, or 80 ppb
tetracycline. Caution is advised in the interpretation of these

levels. nsafe levels" are used by FDA as guides for
prosecutorial discretion. They do not protect milk producers.
from court enforcement action. wsafe" has been given the

following interpretation. A certain dairy farm was found on one
occasion to ship wilk containing 1less.  than 30 ppb
oxytetracycline. - Since the farm had no prior history of any
residue from oxytetracycline, the milk would be accepted. The
bulk tank sample was negative. However, if this farm had a
history of shipping milk with 1-29 ppb oxytetracycline, the
farm’s Grade A permit could be suspended. In other words, "safe
levels" may be in violation and may be considered as residues and
its probably a good recommendation to withhold milk from any
positive cow. : :

There also are "safe concentrations" as has been established
for ceftiofur (naxcell) of 1,000 ppb, when used at the prescribed
dosage by intramuscular injection for respiratory infection. When
used in any other manner (e.g., intramammary), the safe
concentration is no longer valid. :




This leaves you with a list of drugs with the corresponding
residue levels of concern (or recommended violative levels):

Drug prpb _ Drug Prh

Tolerance levels

Ampicillin 10 Neomycin 150
Amoxicillin 10 Novobiocin 100
Cephapirin - 20 Sulfadimethoxine 10

Cloxacillin 10 Tylosin 50

Safe levels

Chlortetracycline 30 Sulfamerazine 10
Oxytetracycline 30 Sulfamethazine 10
Erythromycin 50 Sulfamethizole 10

_ Gentamicin ' 30 Sulfanilamide 10
~ Dihydrostreptomycin 125 , Sulfapyridine 10
‘Sulfacloropyridazine 10 Sulfaguinoxaline 10
Sulfadiazine 10 Sulfathiazole 10
Tetracycline 80

Milk and Dairy Beef Quality Assurance Program

Drug residues in milk and carcasses of cull cows and calves
continue to be a problem to the dairy industry. Although the
incidence of positive samples is approximately .12%, drug testing
costs the industry considerable amounts of money and adverse
publicity. With the new testing procedures, the incidence of
positive samples will probably be higher. From October, 1990, to
July, 1991, 24% of FDA check ratings were debited for drug
violations. Of these, 67% were cited for improperly 1labeled
drugs, 40% violated extra label use regulations, and 27% stored

drugs improperly. Of those debited, 89% were prescription drugs .

and 67% were obtained from a veterinarian.

Prevention of drug residues in milk and meat from cull dairy
cows and calves is the objective of the "Milk and Dairy Beef
Quality Assurance Program®. It was developed by many
representatives of the dairy ‘rdustry and has been designed as an
industry voluntary self-hel}y program that, through education,
will prevent or minimize drug liability to dairy farmers and
veterinarians.

The Quality Assurance Program will clarify procedures for
avoiding drug residues. It explains what’s required of 1labels
for prescription and extra label use drugs and how they should be
stored to avoid the possibility that unapproved drugs are

administered to lactating dairy cows. The program helps identify

comnon causes of mistakes, and describes practices for assuring
milker identification of treated cows. The program provides
assistance in the .interpretation and use of on-farm tests for

-wJd
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determining if milk is adulterated.
Benefits of Participation to Dairy Farmers

Liability and Cost for Adulterated Milk. According to the PMO,
the farm’s Grade A permit will be suspended for at least two
days. In addition to losing payment for this milk, the farm may
have to pay for all milk on the load, a possible total of
$6-8,000, as well as bonuses to other producers on the load, and
transportation and handling costs associated with disposal of the
contaminated load. Farm 1liability insurance may cover some of
the costs, but all policy holders share the cost of the loss.

Meat Contamination. Drug residues in carcasses of cull cows and
calves result in the farm becoming gquarantined. Subsequent
animals will be tested. Treatment and sales records are subject
to scrutiny by regulatory officials.

Consumer Confidence. Consumers are leery of chenical
contamination of foods, including herbicides, pesticides, and
drugs. Three out of five consumers view drugs as a serious
health hazard, while another one-third consider them a possible
hazard. That’s 93%! Adverse publicity, resulting from media
coverage to contaminated foods or government investigations,
leaves doubts in the minds of consumers and food sales suffer.

Outside Interference. Consumer activist groups, politicians,
etc., are eager to become involved in establishing public policy
related to food safety and quality. Regulations could result
that are expensive and difficult for farmers to implement.

Why Would Veterinarians Participate?

Liability. To minimize 1liability associated with mistakes in
using prescribed drugs, veterinarians should encourage their
clients to participate in the Quality Assurance Program. The end
result is greater profitability to both the veterinarian and the
dairy farmer and a better working relationship between the two.
A secondary advantage could be improved efficacy resulting from
treatment and management.

aAdvantages to Milk Coops/Milk Plants

The Quality Assurance Program could increase demand for field
staff time in presenting and clarifying points related to the
program. In return, benefits to the coop or milk plant should
include fewer loads of contaminated milk and related costs as
well as assuring buyers of a better quality product. It has been
estimated that drug residues cost the dairy industry $10 million
annually. :
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PREVENTING DRUG RESIDUES IN
MILK AND CULL DAIRY COWS
by
G. M. Jones

Preventing antibiotic contamination of milk and meat is the responsibility of every farm. Drug
residues can be avoided by a well planned drug use program. There is no way that your milk
plant can use contaminated milk. The sale of contaminated milk or meat will cause the
responsible party to be subjected to severe penalties, including suspension of permits and
monetary loss. Milk with drugs can adulterate a whole truckload or holding tank of milk.

The Food and Drug Administration will accept no drug residue in milk or meat. Sensitive tests
can detect an antibiotic from a treated quarter even when this milk has been diluted in the tank
by milk from many cows. Your milk is checked by the milk plant and by the Division of Dairy
Dairy and Foods of the Virginia Department of Agriculture and Consumer Services because:

a. A small percentage of people are violently allergic to antibiotics. Extremely small doses
can be fatal. Other people are sensitive to low drug concentrations that cause mild
reactions that can be uncomfortable.

b. A continued low-level intake of antibiotics from food could result in a buildup of
antibiotic-resistant organisms in humans who are not allergic to the drug.

c. Antibiotics interfere with growth of starter cultures used in making yogurt and cottage or
other cheeses.

The major problem with drug residues is the consumers’ perception that milk and dairy products,
including beef, is pure and free of chemical adulteration or contamination. Consumers want a
safe food supply and the image that food is free of herbicides, pesticides, and drugs is important
to them. '

Guidelines for an Effective Drug Use Program

1. READ THE LABEL when the antibiotic is purchased. It is the responsibility of the
dairyman to understand and FOLLOW DIRECTIONS for usage of all prescriptions () and
over-the-counter (OTC) drugs. Prescription drug labels must include: (1) A cautionary

G. M. Jones is Extension Dairy Scientist, Management, in the Department of Dairy Science,
College of Agriculture and Life Sciences, Virginia Tech, Blacksburg.
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statement restricting use to 2 licensed veterinarian, (2) name and address of the
manufacturer/distributor or veterinarian, (3) directions for use and milk-discard time, (4)
expiration date, and (S) dosage level and date dispensed. Make sure that anyone who
handles drugs on your farm understands their usage and consequences of misuse.

ADMINISTER THE DRUG PROPERLY. Always clean the teat end or injection site with
alcohol. Be sure to use a sterile cannula if they aren’t included with the drug. No
medication can do the job right if you inject more germs and contaminants along with the
drug. After infusing the udder, remember to use teat dip to help sanitize the teat ends
against additional bacterial invasion.

PAY ATTENTION TO WITHDRAWAL TIMES for milk and for cows to be slaughtered.
Withdrawal times are not the same for all drugs. If you use a prescription drug from your
veterinarian, be sure that you understand the directions for use, withdrawal times, and safe
date to market milk or animals treated. : :

(a) Withhold milk from cows treated for intrauterine infections or other diseases. These
drugs can reach the udder and be detected in milk.

(b) Do not ship milk or cull cows that may contain drug residues. This includes dry cows
if treated at drying off with an intra-mammary product. Wait until the withdrawal
time for meat has elapsed.

(¢) Milking cows which are culled because they are unresponsive to mastitis and other
treatments cannot be shipped until the withdrawal time for meat has -expired.
Remember, carcasses can show needle marks. ‘

(d) If milk froma treated animal is added to the milk tank, don’t add any more milk to the

tank until the milk has been checked, or dump the milk. Contact the field rep for

your milk company. ' : .

MARK AND IDENTIFY ALL TREATED COWS. With expanding herd sizes and different
milkers, it is necessary to identify all treated cows and the days which milk must be withheld
- so they can be detected by any milker. Separate treated cows from the herd and milk them
last as an additional precaution to avoid a tank full of contaminated milk. Accurate
observation of the withholding period requires identification at the time of treatment. A
good method, which is not infallible, is to mark treated cows with baling twine, neck chains,
or special tags over existing numbers; crayons, paint sticks or spray paint, or purple dye on
the udder, flanks, legs, or rumps; tape, bailing twine, or plastic bracelets on tails or legs; or
special leg or tail tags which have space for entering the date and time when milk can be
saved or cows can be slaughtered. KEEP A WRITTEN RECORD OF ALL TREATMENTS,
including date of treatment, diagnosis or why cow was treated, cow treated, treatment used,

withholding times, date when milk can be shipped, and who administered treatment.
MILK ALL TREATED COWS LAST OR USE SPECIAL PRECAUTIONS.

DISCARD MILK FROM ALL FOUR QUARTERS OF A TREATED COW. Aantibiotic
infused into one quarter can reach all other quarters through the blood stream. :

DO NOT EXCEED RECOMMENDED DOSAGE LEVELS for OTC drugs or follow
veterinarian’s directions for prescription or extra-label drugs. A double dosage does not

2



10.

11.

12,

double the effectiveness. Administer treatment for as many times as indicated by the
directions. If drugs are administered extra-label, get specific recommendations from your
veterinarian regarding treatment, withholding times, and appropriate drug residue tests.

Do not combine several antibiotics yourself. "Home-brewed" concoctions can become
contaminated by infectious organisms in the milk house. Withdrawal times would not be
known. ‘ '

If medicated feeds are used on the farm, alWays follow the feeding and withholding
instructions. Be careful that these feeds do not contaminate the feed or water supply of the
milking herd. :

LABEL AND STORE ALL DRUGS PROPERLY, Drugs must be approved and labeled for
use in lactating cows or properly labeled by a veterinarian for extra label use. Drugs
approved for treatment of non-lactating cattle must be stored separately from drugs used to
treat lactating cows and shelves identified, Many drugs require cool storage, and keeping
them in a windowsill or on top of the water heater can make the product impotent. At best,
they will be ineffective, and, at worst, they can promote growth of contaminants that may
produce additional problems.

Careless use of pesticides and insecticides, as well as cleansing and sanitizing agents, can
cause contaminating residues in the milk. Be aware of how and where you use them.

TEST EVERY COW WITH A DRUG RESIDUE TEST before her milk is returned to the
bulk tank. Determine whether the residue test used on the farm will detect the drug(s)
being used.
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READ THE LABEL

DAIRY PRODUCER’S SAFE DRUG USE GUIDE

FDA APPROVED OVER-THE-COUNTER (OTC)* DRUGS

FOR LACTATING DAIRY COWS

WARNING!

- STOP

- BEFORE USING

ANY DRUG
‘READ THE LABEL .

KEEP DRUG AND CHEMICAL RESIDUES OUT OF MILK, CULL COWS AND CALVES

NEW SCREENING TESTS ARE VERY SENSITIVE

ALL FAMILIES OF DRUGS ARE DETECTABLE

MARK AND SEGREGATE ALL TREATED ANIMALS

WITHDRAWAL TIMES
ACTIVE ROUTE OF MILK MEAT TRADE NAME
CLASSIFICATION INGREDIENT ADMINISTRATION ~ (HRS)) {DAYS) EXAMPLES REMARKS
Antiseptic Chlorhexidine dihydrochloride Interutering NONE NONE NOLVASAN EFFERVESCENT UTERINE CAP-TABS
NOLVASAN SUSPENSION
Bleat Reduction Poloxalene QOral NONE NONE THERABLOAT
SWEETLIX BLOAT GUARD
BLOAT GUARD DRENCH
BLOAT GUARD TOP DRESSING
BLOAT GUARD LIQUID
Bloat Reduction Oxytetracycline Oral SEE REMARKS TERRAMYCIN-100 PREMIX 7SMG/HEAD/DAY :BLOAT REDUCTION
TM-10, TM-50 PREMIX IF FEED DOSE > 2 gheadiday THEN:
TERRAMYCIN TM-50D MEAT WITHDRAWAL TIME IS 5 DAYS
TERRAMIX-10Z
Diarrhea, Bacterial Oxytetracycline QOral SEE REMARKS TERRAMYCIN-100 PREMIX 75MG/HEADIDAY :BACTERIAL DIARRHEA
TM-10, TM-50 PREMIX IF FEED DOSE > 2 g/head/day THEN:
TERARAMYCIN TM-50D MEAT WITHDRAWAL TIME IS 5 DAYS
TERRAMIX-10Z
Eye Infection Metycaine piperocaine hydrochloride Topical NONE NONE TYLAN PLUS NEOMYCIN EYE POWDER
boric acid, neomycin sulifate, tylosin
Eye Infection Oxytetracycline hydrochloride Topical NONE NONE TERRAMYCIN OPTHALMIC
Eye Infection Nitrofuran Topical NONE MONE NFZ PUFFER
Eye Infection Furazolidone Topical NONE NONE FUROX
Sprayed powder
Foot Rot Suffadimethoxine Oral 60 7 ALBON/AGRIBON
Growth Promotion Monensin Oral NONE NONE PASTURE GAINER BLOCK 37 R350
Increased Milk lodinated casein Oral NONE NONE PROTAMONE
Production
Incroased Milk Oxytetracycline Oral SEE REMARKS TERRAMYCIN-100 PREMIX 75MG/HEAD/DAY :INCREASED MILK
Production TM-10, TM-50 PREMIX PRODUCTION
TERRAMYCIM TM-50D IF FEED DOSE > 2 g/head/day THEN.
TERRAMIX-10Z MEAT WITHDRAWAL TIME 13 5 DAYS
Mastitis Erythromycin Injectable 72 14 ERYTHRO-100/ERYTHRO-200 MAY NOT BE PRESENTLY MARKETED
GALLIMYCIN INJECTABLE/GALLIMYCIN 200
Mastitis Peniciliin G {procains) Injectable 48 10 PENICILLIN G PROCAINE AQUEOUS
Mastitis Cephapirin (sodium) ntramammary 9% 4 CEFA-LAKITODAY INTRAMAMMARY INFUSION
Mastitis Erythromycin Intramarnmary 36 14 ERYTHRO-36
GALLIMYCIN 36 STERILE :
gimmﬁ{%wgg g?) LUTION MAY NOT BE PRESENTLY MARKETED
: MILK DISCARD
Mastitis Penicillin G (procaine) Inramammary SEE 4 HANFORDS AQUAPEN 3 DOSE REGIMEN-{60 ML DOSE}84 HRS
REMARKS 3 DOSE REGIMEN<{10 ML DOSE}60 HRS
2 DOSE REGIMEN-{10 ML DOSE)-60 HRS
Mastitis Penicillin G (procaine) Intramammary 60 3 TRUE ANTIBIOTIC FORMULA -10,
FORMULA A-34
Mastitis Penicillin G {procaine) Injectable 72 30 MYCILLIN v MAY NOT BE PRESENTLY MARKETED
Mastitis, Subclinical Dihydrostreptomycin sulfate, Injectable 48 30 DISTRYCILLIN AS.
penicilin G (procaine)
Mastitis, Subelinical Dihydrostreptomycin suifate, injectable 72 30 COMBIOTIC
penicillin G (procaine)
Mastitis, Subclinical Oxytetracylcine hydrochloride intramammary 96 4 TERRAMYCIN FOR MASTITIS/ MAY NOT BE PRESENTLY MARKETED
LIQUIMAST SCLUTION FOR MASTITIS
Mastitis, Subclinical Penicillin G (procaine) Intramammary 72 15 SPECIAL FORMULA 17900-FORTE
novobiocin SUSPENSION
Mastitis, Subclinical Sodium _ Oral 96 18 SULFABROME 2.5 GM MAY NOT BE PRESENTLY MARKETED
sulfabromomethazine ' :
Parasite Control Coumaphos Oral NONE NONE BAYMIX FEED PREMIX
BAYMIX CRUMBLES
PURINA 6 DAY WORM KILL
Parasite Control Morantel tarirate Oral NONE 106 PARATECT CARTRIDGE
Roundworm Control Thiabendazole Oral 9 3 E.Z-EX WORMER PELLETS
OMNIZOLE 6 WORMER SUSPENSION
TBZ CATTLE WORMER DRENCH
TBZ CATTLE WORMER PASTE 43%
TBZ CATTLE WORMER PASTE 50%
THIABENDAZOLE MEDICATED
E.Z. WORMER BLONDE BLOCK FOR CATTLE
Scar Tissue Removal  Salieylic acid intramarmmary 48 NONE SHURJETS
Shipping Fever Penicillin G (procaine) Injectable 72 10 PROCAINE PENICILLIN AQUEQUS SOLN
Shipping Fever Sulfadimethoxine Injectable 80 5 AGRIBON INJECTION 40%

AGRIBON/ALBON INJECTION 40%

*FDA POLICY ON OTC DRUGS

Over the counter (OTC) drugs may be obtained by a layman without a prescription from a veterinary practi-
tioner. The use of animal drugs in food producing animals in any manner other than in accord with the label
violates Federal Law.

NOTE: This guide is based on Food and Drug Administration publications. The listing of any drug is not intended to promote any trade name
compound. If you have any questions about the proper use of any drug, consuit your veterinarian.

May be reprinted with credit to National Mitk Producers Federation




STOP
Drug
Residues

DAIRY PRODUCER’S SAFE DRUG USE GUIDE

FDA APPROVED OVER-THE-COUNTER (OTC) DRUGS
FOR LACTATING DAIRY COWS
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FOLLOW PROPER PROCEDURES — NEVER TAKE CHANCES WITH DRUGS

Place a responsible individual in charge of all drugs.

Store all drugs properly.

a. Animal drugs stored in the milkhouse, milking barn or adja-
cent areas must be approved and labeled for use on dairy
animals or be properly labeled by a veterinarian for extra
fabel use.

b. Approved animal drugs used for treatment of nonlactating
dairy animals (calves and dry cows) must be segregated
from drugs used to treat lactating animals. Separate
shelves in medicine cabinets or refrigerators satisfy this
requirement.

Be sure all OTC drugs are properly labeled.
The label must include:

a. The name of the drug and the active ingredients.

b. The name and address of the manufacturer or distributor. in
the case of extra-labe! use the name and address of the
veterinary practitioner dispensing the drug.

¢. Directions for use including the dosage level and milk
withdrawal times.

d. Cautionary statements, if needed. Extra-label prescribed
drugs should include date of dispensing and expiration
_date.

Follow label directions carefully using drugs at dosage levels
appropriate for the size, age and species of the animal being
treated. Overdosing and use of drugs intended for other
species may cause illegal residues. Any infusion or injection of
a cow with antibiotics may cause adulteration of all milk/imeat
of that cow,

Consider alternatives to drug therapy when animals need
treatment,

Violations

10.

11.

12.

13.

Keep accurate records on alt treated cows including breeding
and freshening dates for proper drying off and dry cow
therapy. Read the label carefully and record preslaughter drug
withdrawal and milk discard times. Review records of treated
cows before milking or shipping the animal. Remember,
withdrawal times for dry treatment products are longer than
lactation treatment products. Test fresh cows before including
milk in the bulk tank. '

Never add purchased cows to the milking herd until their mitk
has been tested and found residue free.

Segregate and mark all treated animals with a foolproof iden-
tification method. Be certain all personnel understand the
procedure.

Discard all milk from treated cows for the specified milk
withdrawal time. Cows vary in their withdrawal times. Test in-
dividual cows to be sure milk is residue free, Use an ap-
propriate screening test at the end of the withdrawal time.

Allow proper withdrawal times for medicated feed. Using
medicated feed and drug therapy at the same time could result
in illegal residues.

Clean feed mixing equipment thoroughly after processing
medicated feed.

Do not ship cull cows or calves that may contain drug
residues.

Do not underestimate the significance and importance of
eliminating drug residues in milk, cull cows and calves.
Viclative animals may be condemned at slaughter because of
drug or chemical residues in the meat. Milk with antibiotics can
adulterate an entire truckload and/or holding tank. Drug
residues can be a health hazard to consumers. Publicity about
residues can negatively impact the market for milk and meat
products.

The use of animal drugs in treating food producing animals in any man-
ner other than in accord with label violates the Federal Food, Drug
and Cosmetic Act. Upon conviction individuals violating the Act can
be fined up $250,000 and/or sentenced from one to five years in jail
for each offense. Corporations can be fined up to $500,000 for each
offense. In addition, the sale of contaminated milk or meat can result
in the responsible party being subject to product liability suits.

Prepared by:

National Milk Producers Federation

1840 Wilson Bivd
Arlington, VA 22201

Revised December 1988




DAIRY PRODUCER'’S SAFE DRUG USE GUIDE . STOP

_ 'BEFORE USING -

e FDA APPROVED PRESCRIPTION (Rx)* DRUGS o ANYDRUG
o FOR LACTATING DAIRY COWS < "

WARNING!

KEEP DRUG AND CHEMICAL RESIDUES OUT OF MILK, CULL COWS AND CALVES

NEW SCREENING TESTS ARE VERY SENSITIVE
ALL FAMILIES OF DRUGS ARE DETECTABLE
MARK AND SEGREGATE ALL TREATED ANIMALS

WITHDRAWAL TIMES
ACTIVE ROUTE OF MILK MEAT TRADE NAME
INGREDIENT ADMINISTRATION (HRS.) (DAYS) EXAMPLES REMARKS
Amoxicillin trihydrate Intramamrmary 60 12 AMOXI-MAST
Ampicillin Injeciable ‘ 48 6 POLYFLEX
Chiorothiazide Oral 72 NONE DIURIL BOLUSES
Chorionic genadotropin Injectable NONE NONE FERTI-CEPT
CHORTROPIN
CHORIONIC GONADOTROPIN FOR
INJECTION
FOLLUTEN VETERINARY
Cloprostenol Na Injectable NONE NONE HEIFER/ESTRUMATE
Cloxacillin (sodium) Intramammary 48 1 DARICLOX
Corticotropin Injectat NONE NONE ADRENOMONE
Dexamethasone Oral NONE NONE AZIUM POWDER
Dexamethasone Injectable NONE NONE AZiUM AQUECUS SOLUTION MAY NOT BE PRESENTLY MARKETED
Dextran Injectable NONE NONE PHARMATRAN
- - Furosemide Oral 48 2 LASIX BOL-C-TABS 2G
: LASIX PACKETS MAY NOT BE PRESENTLY MARKETED
Furosemide diethanolamine Injectable 48 2 LASIX INJECTABLE SOLUTION
Hetagillin intramammary 72 10 HETACIN K INTRAMAMMARY INFUSION
Hydrochlorothizide Injectable 72 NONE HYDROZIDE INJECTION
Iscflupredone acetate Injectable NONE 7 PREDEF 2X
Isoflupredone acetate, Otic, NONE NONE NEQ-PREDEF-EYE-EAR
neomycin sulfate topical TOPRICAL OINTMENT
Isoflupredene acetate ' Oral NONE NONE PREDEF 20 MG BOLUS . MAY NOT BE PRESENTLY MARKETED
Novebiogin Intramammary 72 15 ALBAMAST MAY NOT BE PRESENTLY MARKETED
Oxytacin Injectable NONE NONE OXYTOCIN
OXYTOCIN INJECTION
VETOCIN INJECTABLE
PV OXYTOCIN INJECTABLE
Penicitlin G {procaine) Injectabie 48 4 CRYSTACILLIN— MAY NOT BE PRESENTLY MARKETED
300 A.S VETERINARY
Pituitary luteinizing Injectabie NONE NONE P.LH. INJECTABLE
Sulfaethoxypryidazine Oral 72 16 S.E.Z. DRINKING WATER SOLUTION MAY NOT BE PRESENTLY MARKETED
6.25% / S.E.Z. CRUMBLES
T T ’ S.EZ. OBLETS MAY NOT BE PRESENTLY MARKETED
Sulfaethoxypryidazine Injectable 72 16 S.E.Z INTRAVENOUS SOLUTICN
Trichloromethiazide Oral 72 NONE NAQUASONE BOLUS

dexasmethasone

*FDA POLICY ON RX DRUGS

Rx drugs may be used legally only by or on the order of a licensed veterinarian after the veterinarian has diag-
nosed the health problem and has prescribed or ordered the drug.

NOTE: This guide is based on Food and Drug Administration publications. The listing of any drug is not intended to promote any trade name com-
pound. If you have any questions about the proper use of any drug, consult your veterinarian.

May be reprinted with credit to National Milk Producers Federation.
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FOLLOW PROPER PROCEDURES — NEVER TAKE CHANCES WITH DRUGS

. Place a responsible individhal in charge of all drugs.

. Store all drugs properly.

a. Animal drugs stored in the milkhouse, milking barn or adja-
cent areas must be approved and labeled for use on dairy
animals or properly labeled by a veterinarian for extra label
use. '

b. Approved animal drugs used for treatment of noniactating
dairy animals {calves and dry cows) must be segregated
from drugs used to treat lactating animals. Separate
shelves in medicine cabinets or refrigerators satisfy this
requirement.

Be sure all Rx drugs are properly labeled.
The label must include:

a. The statement ‘‘Caution: Federal Law restricts this drug to
use by or on the order of a licensed veterinarian.”

b. The name and address of the manufacturer or distributor.
In the case of extra-label use the name and address of the
veterinary practitioner dispensing the drug.

c. Directions for use including the dosage tevel and milk with-
drawal times.

d. Cautionary statements, if needed. Extra-label prescribed
drugs should include date of dispensing and expiration
date.

Follow label directions carefully using drugs at dosage [evels
appropriate for the size, age and species of the animal being
treated. Overdosing and use of drugs intended for other
species may cause illegal residues. Any infusion or injection of
a cow with antibiotics may cause adulteration of all milk/meat
of that cow. '

Consider alternatives to drug therapy when animals need
treatment.

STOP DAIRY PRODUCER’S SAFE DRUG USE GUIDE  [ENTS:

Drug
Residues

FDA APPROVED PRESCRIPTION (Rx) DRUGS
FOR LACTATING DAIRY COWS

6. Keep accurate records on all treated cows including breeding
and freshening dates for proper drying off and dry cow
therapy. Read the label carefully and record prestaughter drug
withdrawal and milk discard times. Review records of treated
cows before milking or shipping the animal. Remember with-

- drawal times for dry treatment products are fong and specified
on the label. Test fresh cows before including milk.

7. Never add purchased cows to the milking herd yntil their milk
has been tested and found residue free.

8. Segregate and mark all treated animals with a foolproof identi-
fication method. Be certain all personnel understand the
procedure.

9. Discard all milk from all four quarter of treated cows for the
specified milk withdrawal time. Cows vary in their withdrawai
times Test individual cows to be sure milk is residue free. Use
an appropriate screening test at the end of the withdrawal
time.

10. Allow proper withdrawal times for medicated feed. Using

medicated feed and drug therapy at the same time could result
in illegal residues.

11. Clean feed mixing equipment thoroughly after processing
medicated feed.

12. Do not ship cull cows or calves that may contain drug
residues,

13. Do not underestimate the significance and importance of elim-
inating drug residues in milk, culi cows and calves. Violative
animais may be condemned at siaughter because of drug or
chemical residues in the meat. Milk with antibiotics can adul-
terate an entire truckload and/or holding tank. Drug residues
can be a health hazard to consumers. Publicity about residues
can negatively impact the market for milk and meat products.

VIOLATIONS

The use of animal drugs in treating food producing animals in any man-
ner other than in accord with the label violates the Federal Food, Drug
and Cosmetic Act. Upon conviction individuals violating the Act can
be fined up $250,000 and/or sentenced from one to five years in jail
for each offense. Corporations can be fined up to $500,000 for each
offense. In addition, the sale of contaminated milk or meat can result
in the responsible party being subject to product liability suits.

Prepared by:

National Milk Producers Federation
1840 Wilson Blvd
Arlington, VA 22201
Revised December 1988 .




PARTICIPANT'S NOTES =--= Session 2a
SUMMARY
Objective: In this session you become familiar with technical

information about mastitis causing organisms and DHI
Somatic Cell Reports.

Summary of activities/exercises (time)

The teaching team introduces new members of the group and
shares the day's agenda. A lot of rechnical material will be
presented in today's session. Applying this technical
information in a Case Study should stimulate discussion and
thought. '

With a slide presentation and referring to resource material
in your notebooks, information on major contagious and
environmental mastitis-causing organisms is presented.

in group discussion, you explore the gquestion "How do you
detect mastitis?" touching on topics of forestripping, udder
inflammation, abnormal milk, and CMT. The discussion leads
to detecting subclinical mastitis, covering bulk tank somatic
cell reports, individual cow SCC reports and CMT.

The Somatic Cell Reports are probably the least understood
management tool of the DHI record system. Using overheads,
the SCC Report booklet, and your own SCC reports, the group
reviews the sample day DHI somatic Cell Evaluation Reports.

In light of learning about mastitis-causing organisms and
reading DHI SCC Reports, the group reviews the problem-solving
schematic. The divergence of possible solutions between
contagious and environmental mastitis problems is emphasized.
The group prepares to use the schematic in the case study.



MILK QUALITY - gession 2a
ACTIVITY 1

Welcome pack/Share Today's Agenda

I.  Learning Goals of this activity

1. Inform participants of what to expect in today's
activities.

2. Introduce new members of the teaching team oY participant
group. :

IT. Key Points

1. We get down to the nuts-and-pbolts of mastitis with a lot
of technical information on causative organisms and reading
gomatic Cell Reports.

2. Don't get pogged down in the technical information, but

participate in the Case study eyxercise to learn the

application of problem solving and planning for mastitis
control.

IIT. personal Notes:




GVERHEAD
2a.1

Session 1l

Workshop

Milk Quality

Morning

1) Mini-lecture on Viastitis
Causing Organisms

2) Discussion on Monitoring
Udder Health

3) Reading DHI SCC Reports

4) Mastitis Problem-Solving
Scheme

Afternoon
1) Presentation of Case Study
+ Jdentifying/Diagnosing
Problem |
+ Brainstorming Possible

Solutions
Developing Tactical Plans




II.

MILK QUALITY - Session 2a
ACTIVITY 2

Mini-Lecture on Mastitis-Causing Organisms

1,earning Goals of this Activity

1.

2.

3.

Learn the differences in source and contributing factors
of contagious andLenvironmental'mastitis-causing'organisms.

Learn characteristics of the common pastitis-causing
organisms.

Understand the strategy of mastitis control by reducing
prevalence and incidence of mastitis

Key Points

1.

contagious pacteria usually cause subclinical infections
with persistent high ScCC. Environmental bacteria usually
result in clinical mastitis.

control measures for contagious and environmental mastitis
are different.

prevalence is the jevel of existing infections in the herd.
incidence is the rate of new infections in the herd.

III. Personal Notes:



OQVERHEAD
2a.2

Definitions

Inflammation:
Response of
or to foreign agents,

bacteria.

the body to injury
such as

Bacteria:
Single-cell organism that can

take up residence (infect) in
animal tissue.

Somatic Cells:
 Mostly white blood cells 11

milk; increases with
inflammation.



IT.

ITT.

MILK QUALITY -Session 2a
ACTIVITY 3

Discussion on Monitoring Udder Health

Learning Goals of this Activity

1. Monitoring clinical mastitis is relatively simple, it gives
obvious signs. Subclinical mastitis requires individual
records of cows SCC (or CMT) .

Key Points

1. Clinical cases of mastitis are detectable through the
clinical, obvious signs. aubclinical mastitis requires
bulk tank scc, herd averade Linear Score, and Linear Score
and/or on individual cows.

personal Notes:



~ Detecting Mastitis - Clinical Cases

# Apnormal milk - forestripping
~* Hot swollen udders

+ Lower milk production

Goal: >2%/month

<0.5 cases/cow/ lactation



OVERHEAD
‘2a.h

Detecting Mastitis - SubclinicalCaseS

# High bulk tank SCC
+ PHI Individual Cow SCC

* CMT

Goal:
Bulk tank SCC <250,000

Average DHI Linear Score <4



IT.

I11.

MILK QUALITY =gession 2a
ACTIVITY 4

Reading DHI gomatic Cell Reports

Learning Goals of this Activity

1.

1.

Become adept in gleaning information from DHI Somatic Cell
Reports. ‘

. Understand that most uninfected cCoOWS have counts of

200,000/ml oY less (LS<4).

Recognize that a potential penefit of routine somatic cell
counting is to help identify infected cows as a basis for

taking action to improve milk quality, udder health, and
subsequently milk production.

Key Points

Sample day DHI SCC Reports consists of: a) Herd Summary:
b} List of High Linear Score cows; and <) Individual Cow

Linear Scores. Dairy Berd profile information summarizes
gcC data for the past 12 mnonths.

Observing patterns and trends in somatic cell counts by
using averages and multiple observations is a more accurate
indication of mammary infection than a single observation.

_ There is a direct relationship in SCC, incidence of

mastitis, and milk yield losses. Therefore, the lowest
count that can be economically achieved within a herd is
desirable.

Personal Notes:




pe

Linear Score

459
4.0
3.5

3.0

OVERHEAD
?2a.7

Relationship between Linear Score
and Production Level

" - herd average
~- 1{stlact. avg.

2.5

i ' 1 1

1
<13,000 13,001-15,000 15,001-17,000 17,001-19,000 >19,0C0

Production Level



IT.

I1I.

MILK QUALITY - Session 2a
ACTIVITY 5

Review Mastitis Problem Solving Scheme

Learning Goals of this Activity

1.

There are distinct different strategies of how
environmental and contagious mastitis problems should be
solved.

Use of the mastitis problem-solving scheme will result in
tactical plans for operations (things to do) and management
(planning, controlling and directing).

Key Points

1. The mastitis problem-solving scheme is a template that will

pbe used in the case studies to develop tactical plans.

Personal HNotes!:



MANAGEMENT OF MILK QUALITY FOR FARM AND INDUSTRY SUCCESS

MASTITIS PROBLEM SOLVING SCHEME

STEP 1. REVIEW RECORDS TO IDENTIFY MASTITIS PROBLEM.

Acutely ill New clinical Bulk tank SCC: DHI SCC:
cows: <1% cases: >2% >250,000/ml. >goals,
per yr per month ave L5>4

l I l l

Bacteriological Cultures

STEP 2. DIAGNOSE PROBLEM TC DETERMINE CAUSATIVE ORGANISHMS.

Environmental Contagious
Organisms Organisms
(Usually clinical) (Usually high SCC)
l l I I
coliform| |[Strep. sp- Staph. sSp. Staph. aureus Strep. adg.

STEP 3.! GENERATE POSSIBLE | EFFECTIVE SOLUTIONS

TREAT | MENT TREATMENT
-Treat clinical cases ~culture high SCC -Culture herd
early -Segregate -Treat positives
-cull chronics -Reculture/treat
PREVENTION PREVENTION
~Clean/dry bedding -Proper milking procedures
~Clean udders -Proper milking machine maintenance
-Premilking udder prep -Teat dipping
-Proper milking procedures ~-Dry cow therapy
~Milking machine maintenance -Maintain closed herd
-Dry cow therapy -culture purchased animals
-Adequate Vit E/Se nutrition J

STEP 4. SELECT BEST FEASIBLE SOLUTIONS

STEP 5. GENERATE SPECIFIC TACTICAL PLAN

~-Operational tactical plan
-Management tactical plan

STEP 6. SET EMART GOALS-MEASURE, REPORT AND COMPARE PERFORMANCE AGAINST GOALS

~DHI 8CC Reports ' -Milk plant quality reports
~-Rates of new infections -Routine herd cultures
—-Ccultures of new clinicals




MILK QUALITY MANAGEMENT WORKSHOP
Yocabulary for Mastitis Control

MASTITIS

Inflammation of the mammary gland. The vast majority of cases are due to bacteria,
which can originate from another cow or from the environment and gain access to
the gland through the sireak canal. Signs of clinical mastitis are clots or flakes in
the milk, abnormal color or consistency of the milk, and/or swelling of the quarter.
Mastitis may also be subclinical, in which none of these signs are visible.

INFLAMMATION

Response of the animal’s body to injury or to foreign agents, such as bacteria. The
cardinal signs of inflammation are redness, swelling, heat, and pain; these signs may
vary greatly in intensity and may not be present in all cases (i.e. subclinical mastitis).

BACTERIA

One celled organisms that can take up residence in animal tissues (infection). By
the nature of various products of the growth and decay of bacteria, inflammation may
result with local and perhaps whole-body effects. Some examples: Streplococcus
agalactiae, Staphylococcus aureus, E. coli.

SOMATIC CELLS _

White blood cells in milk which originate from the cow. Somatic cells increase in

cases of clinical and subclinical mastitis. Somatic cells can be counted, and their

levels in milk can serve as a means of monitoring the level of mastitis in a cow oOr
a2 herd. Cell count levels can be measured in the bulk tank or in the milk of
individual cows by the following methods: _

a. Direct Microscopic Somatic Cell Count (DMSCC). A sample of milk is
examined under a microscope and cells are counted directly. Results are
reported as cells per millititer (ml).

b. Flectronic Somatic Cell Count (ESCC). Cells are stained and counted by
machine. The Dairy Herd Improvement Association uses a Fossomatic
machine to perform its cell counting.

C. California Mastitis Test ( CMT). Milk from each quarter is mixed at cowside
in a special well with a solution which changes color and gels in the presence
of increased cell counts. Results are reported as Negative, Trace, 1,2, or 3.

d. Wisconsin Mastitis Test (WMT). Identical to the CMT, except that it is set
up to be run on bulk tank milk samples from several herds. It is commonly
ased as a screening test by milk plants. Results are reported in millimeters
from 1 to 35. A score of 17 corresponds to 1,000,000 cells/ml (illegal).

LINEAR SCORE

Method of reporting somatic cell counts as a decimal from 1 to 10. Linear scores
are derived directly from the "raw" cell counts (DMSCC or ESCC) and are
convenient because milk production loss due to mastitis varies directly with the
linear score: for each increase of 1 linear score unit, a cow loses 400 pounds of milk
per lactation.



MASTITIS CAUSING ORGANISMS:
Diagnosis, Source, and Factors Related to Their Control

Philip M. Sears, DVM, PhD, Director
Quality Milk promotion Services
NYS Mastitis Control Program

controlling mastitis begins with the understanding of cause, source
and transmission of organisms. A large 1ist of organisms has been
igentified from mastitic milk of dairy cattle, most of which can be
categorized into two groups: contagious or environmental. These
contagious organisms are not generally considered as highly
infectious as viral infections, but are generally associated with
the mammary gland, the most common reservoir for the organism and
source of infection for other cows in the herd. The environmental
organisms are those bacteria and other organisms which are commonly
found in soil or fecal contamination which gain entrance into the
gland and cause an infection. Bacteriological culturing of milk
samples from a herd permits us the opportunity to identify the

cause of mastitis and determine possible sources of the infection,

thus providing information to identify better control measures.
Bactericlogical Culture:

Sampling: In problem herds, when cows are to be sampled to
identify the causative agents, the clinical cows are generally
selected for culturing. These are often chronic infections and do
not generally reflect the true profile of the herd. While these
cows should be cultured to determine possible.management decisions,
they should not be used solely as the reflection of the herd. To
obtain a mcre accurate picture, COWS should be selected at random
from at least 20% of the herd or from COWS with linear scores above
4.0 (DHIA records). When selective sampling is elected, the bulk
tank sample becomes important to identify any additional organisms
present in the herd. In small herds of less than 50 cows, a total
herd survey would be advised.

Sample collection, transport and storage are crucial steps in a
herd evaluation. Less than aseptic sampling or delay in
refrigeration can allow environmental organisms to overgrow and
provide false information. Therefore, it is critical that teats
are clean and dry before sampling. The +teat end should be
thoroughly scrubbed with an alcohcl pledget. Pre-dipping of the
teat and drying with a paper towel pefore the alcohol ascrub reduces
the chance of contamination and should be encouraged when dairymen
are collecting samples in the veterinarian's absence.



Contagious Organisms:

There are many organisms which may fall in this group, the most
common being Streptococcus agalactise and Staphylococcus aureus.
Other streptococeal and staphylococcal species found on skin
surfaces are also common in mastitic milk and subclinical
infections. TIess common, but quite contagious, are some of the
non-bacteriological organisms, such as mycoplasma. - Mycoplasma can
Spread rapidly in a herd and be considerably more difficult to

Streptococcus agalactige:

Strep ag is an obligate of the udder and colonizes the teat canal
and ductal cell. 71t produces weak toxins, causing localized damage
and swelling. Clinical signs are mild and are generally
subclinical with gradual atrophy of lactating tissue, producing
substantial production losses. Strep ad is usually sensitive to
most penicillin type antibiotics, thus, lending itself to control
and elimination from a herd. Strep aq eradication has been
Successful using both lactating and dry cow therapy.

Selecting cows for treatment of Strep ag by using somatic cell
counts can result in some missed infections, Thus, all cows should
be cultured to assure Proper identification of the infected coys.
If cows are in late lactation, withholding therapy until the dry
period may be economically advisable, The second option lengthens
the time period of Strep ag eradication and Provides a potential
reservoir or infections for other cows. If infected cows cannot be
segregated and milked last, treating all cows at once is the best
Choice. Both methods have been Successful in Strep a4g control and
eradication,

Once Strep ag has been removed from the herd, any new additions can
Serve as a potential source of reinfection. Thisg includes heifers
and dry cows which should be cultured at calving as well as
culturing the bulk tank milk monthly for a minimum of six months to
assure clearance of the infection. a closed herd isg desirable.

Staphylococeal Infections:

Staphylococcus  aureus is considered the most pathogenic of the
staphylococcal infections. They can result in severe acute
mastitis ang occasionally lead to gangrene mastitis. However, most
of the S._ aureus infection produce less severe signs usually noted
as swelling of the gland with increased tenderness anq abnormal
milk. Clinical flare-ups occur in about 20% of the infections.
These organisms can pPenetrate secretory tissue producing damage
leading to scar tissue and small abscess formation. Value of



jactation therapy in early lactation should be considered on an
individual animal and herd basis. tnfections which do not respond
to a single regimen of therapy are generally'_unresponsive to
additional 1actation treatment, irregardless of clinical cases and
dry cows. Cows with chronic infections in one oY more guarters
should be reevaluated in subsequent jactations as to their
production value and as a reservoir source to other CoOwWSs.

control: The use of post-hygiene practices of teat dipping and dry
cow therapy have been Very successful in the control of
staphylococcal infections. The use of separating infected cows
into segregated herds or strings and milking them after the
noninfected cows can help reduce infection spread. However, the
use of both of these methods without selective culling chronically
infected cows will result in little change in the infection level.
cows which do not respond to therapy during lactation or the dry
period should be evaluated as to their value to the herd and be’
considered for removal at the end of lactation. A closed herd is
desirable in reducing and maintaining a low infection level.

ENVIRONMENTAL MASTITIS:

Environmental organisms isolated from clinical mastitis increase
with confinement during winter months. These are often associated
with inadequate pedding, improper milking procedures O improper
treatment practices. Most of these mastitis organisms fall into
two categories, coliferm and streptococcus species, other than
agalactiae. However, many other groups of organisms must be
included in this category, jncluding yeasts and prototheca. The
coliforms, which can produce severe clinical mastitis, are
generally found in low levels in most herds and are not routinely
express as chronic infections. The streptococcal species can
pbecome chronic, exhibiting minor clinical problems but is usually
expressed as subclinical with an increased milk somatic cell count.
The increased presence of these organisms generally indicates
environmental problems and a potential coliform problem.

cpliforms:

The coliform group generally refers to two primary organisms
associated with toxic mastitis: gscherichia coli and Klebsiella
pnreumonia. However, other granm negatives routinely cultured from
herd problems include Entercbacter, citrobacter, serratia and
pseudomonas, which can produce clinical mastitis put persist in
jess severe forms. These organisms do not generally spread from
one quarter to another as do the staphylococcal and streptococcal
species, but are a conseguence of environmental spread. A
pathogenic organism present in the environment can produce an
outbreak of clinical mastitis if its spread is not checked. The
clinical problems'occurrinq with coliforms present a wide clinical
picture. The nost striking form, wperacute mastitis," by E-. coli




Or Klebsiella produces a toxic, sick animal which can show these
Severe symptoms within hours after'infection, often leading to
death. These probably occur in a low proportion of the colifornms.
The more common form is the wacyte mastitis,” with systemic signs
including Severe inflammation of the mammary gland, fever and
anorexia and respond to therapy. fThese infections are of short
duration and are eliminated by the cow's defense mechanisms. Thus
identification of the causation must be made from the culture of
milk samples in the acute phase, Identification and severity of g

herd survey. Chronic mastitis caused by coliforms occurs less
commonly with E. coli and Klebsiella than the other Species, with
subclini¢al phases marked by recurrent clinical episodes of varying
severity. Low-grade Subclinical coliform infections have been
described and are becoming more common. These chronic infections
often remain subclinical ang are detected only by bacteriologic

Envirconmental Streptococcus:

Environmental Streptococcal species are generally referred to as
‘@sculin positive streptococei. These organisms are usually
subclinical with occasional miig clinical signs in the milk,
Unlike other environmental infections, they may persist through the
lactation and do not respond well to lactation therapy. cows are

premilking sanitation. Similar to staphylococcal infections,
colonization of the skin ang teat end may alsoc play a role in the
establishment of infection in a herd. However, unlike

infections, in that the latter can be controlled by the use of

effective against the environment since most nonlactating products
are formulated for the gram positive organismsg. Coliforms do not
generally increase in the early dry period eXcept where septic
infusion Practices are used, but are greater in the late dry period
just prior to and following calving. Dry cow products are not

best measure is to control the environmental condition to provide
a clean and dry environment. Most environmental outbreaks can be
reversed by increasing the bedding in stalls and maternity areas (a
clean pasture in good weather ig very effective) ang improving
sanitary practices by milking cows with clean, dry teats and
udders,



Major Pathogens From Milk - Characteristics, Treatment & Control

Organisms Clinical signs
I. CONTAGIOUS

ORGANISMS

Streptococcus Subclinical
agalactiae mastitis: Miid
{(Strep_ aq) clinical signs

with slight off
color of the milk.
Progressive
atrophy of the
gland tissue with
reduced milk
production and a
high somatic cell
and bacteria
count.

Diagnosis

Culture: Blood
Agar: Translucent
coclonies with
¢lear hemolysis
around the colony.
Esculin negative
when added to the
agar. CAMP test
positive - arrow
shape hemolysis in
incomplete zone of
Staph aursus.

**&ﬁ************************&******************k*****************

Btaphvlogocecus Acute: Hot
auvreus swollen guarters
{(Staph. auresus) with elevated
Coagulase temp. of 103-106°

positive staph® F. Abnormal milk
with elots. s8ick
cow with 926%
recovery.

Subclinical: High

somati¢ cell
count. Firm
fibrotiec gland on
udder palpation.
Gangrene: “Blue
bag®. Cold teat
and/or gland.
Toxemia may lead
to death in 50%+
cases.

Culture: Blocd
agar. Creamy
white to golden
colonies.
Coagulase positive
2=12 hours in
rabbit plasma.
Mannitol salt and
media yellow
colonies.

*****************************************ﬁ***********************



giio tody

obligate of the
mamnmary gland
which can be
eliminated.from
the herd. intro-
auced into the
herd bY jnfected
animals. geifers
pecomne infected
from nursing each
other in group
pans and when fed
strep ad jnfected
milk. Transferred
by nursing.
fncomplete milking
may jincrease
severity. _
***ﬁ***************

Injury: Teat end
or other skin
gurfaces, includ~
ing milker's hands
as source of
jnfection. Injury
o traumas weather
conditions;, nilk-
ing procedures or
milking equipment
malfunction.
Transferred by
milking process ©OT
equipment,

**************************************#*******

**************

1
Treatment &
control ‘
Lactation and Dry
cow (90%) Therapy¥-
censitive to
peniaillin and its
analogs- Treat as
recommended and
reculture.-
nonrespons jve to
treatment ary off.
segregate er cull.
culture pulk tank
milk for six :

) months L3

pry Cov Therapy~
60%. ractation
Therapy~ 10-30%-
preatment early
jnfections in
heifexrs- 65%
gensitive Lo
ampicillin,
cloxacillin,
cephalosporin,
amoxicillin and
novobiocin; resis~
tance varies with
each herd; perfor®
sensiti- vity test
on each herd.
rTreating gangrene:

1§ teat ijs esche-

mic with dead

drainagée of gland.
Fluids for suppor-
tive therapy-
antibiotic 1.V,
and shock sup-
pressants may be
of value.

&*&*****ﬁ*******

Prevention

closed herd.
culture new
aaditions to herd,
including heifers
at calving. Treat
all cows and
quarters at ary
of f and use post-
milking teat
dippind.

***ﬁ************

closed herd.
gegregate and milk
jast. Teat dip-
ping. pry cov
therapy- Milk
heifers and clean
cows first.
culturxe high
somatic cell cOWS.
cull chronic
jpfections-

*********&********




Organism

Staph lococecus
Species. {minor
Pathogen)
(Coagulase
Negative staph)

COrxnebacterium
bovis {Minor
Pathogen) (¢,

bovig)

11, ENVIRONMENTAL
ORGANISMS

Stre tococcus
Speciesg (Streps
other than Strep
ag.)

(Non. Aqg., Strep)

2

Clinical 8igns
===2iCal Signs

Subclihical:
Moderate Somatie

. ¢ell count

(400,000-
1,000,000

cells/ml.)

Subclinical.

Varies with level
f infection; '

Diagnogig

hemolytig,

- Coagulase test

hegative, Gram

C Positive cocei.,

o .
*****************************************

Subclinical: Loy
to moderate tlale
200-400,000
cells/m]. Sub-~
¢liniecal with
Unapparent

Clinicaj: Milg
With sopme clots or

flakes, _Slightly
off color, Mod-
erate Swelling,
Subclinicay:
Moderate to high
cells (300,000~
2,600,000 cells
pPer mi.)

Culture: Blood
Agar, Small
Colonies, Slow
growth 24-4g hrs,
Gram positive, -
Smalj] crescent-
shaped_rods.

*****************

Culture: Bloodg
agar. gmalj

'translucent

Colonies with
greenish
hemolysig,
Esculin Positive
with darkening
around colony:
(except Stre

dxsgalactiae wWhich
is camp test
ne ‘



Eticlogy

Associated with
skin surfaces
{teat ends and
hands). Increase
in pumber with
injury. Infected
glands. '

Treatment'& Control

Lactation therapy
poor. Dry cow
therapy-85%.
seqgregate if
possible. Pre and
post teat dipping.
Culture and
sensitivity. Most
penicillin-like
antibiotics.

Prevention

Teat dipping. Dry
cow therapy. Keep
equipment in good
working order.
Avoid teat end
injury and sores
on milkers hands.
Predipping may be
of value.

*****************************************************************

Infected glands.
Inhibit ductal
“tissue. May
predispose to
other infections.
Not using a teat
dip post-milking.

*********************ﬁ****

Intestinal tract.
Dirty stalls, poor
housing. Infected
glands. Increases
with wet milking.
pirty wash
sponges.

**************************

Dry cow therapy.
Sensitive to
penicillin.

Lactation therapy
30%. Dry cow
therapy 85%.
Resistant to
aminoglyosides.
Less sensitive
than Strep ag.
lLess effected by
postmilking teat
dipping.

Teat 4ip.
therapy-.

Dry Ccow

**************************************

Milking sani-
tation: Clean and
dry teats at milk-
ing using
individual paper
towels. Maintain
a clean and dry
environment.
consider pre-
milking teat dip-
ping.

********t****************************




Oorganism

Eschericha coli
(E. co0li)
(coliform)

3

Clinical signs

Peracute: Toxic,
may lead to death.
Abnormal yellow to
watery secretion.
No swelling to
hard, hot swollen
quarter. Sub-
normal temperature
(100 Fo,) Acute:
Hot swollen
quarters, off
color. More
responsive to
therapy. Temp
107° F. May clear
infection before-
able to culture
milk. Subelinical:
Rare. Short
duration and
rarely becomes
chronic.,

Diagnosis

Culture: Blood
agar - rapid
growth. McConkey
Agar: Lactose
positive. Pink,
dry colony with
pink halo.

Gram negative
rods. Oxidase
negative,

***************************************************************

Klebgiella
Pneumonia

(coliform)

**********************************************

Enterobacter
(coliform)

Same as E, coli

Post-partum.
Occurs early in
lactation.

Culture: Blocod
agar: Large mucoid
colony- grayish.
McConkey agar:
Lactose positive
with pink center.
No pink halo.
Gram Stain: Large
negative rods.
Oxidase negative.
Non-motile,
citrate positive.
LA RT3 1 3 T T T YRR s

Culture - Blood
agar: Large dry
colonies. Septic
infusion.
McConkey agar:
Lactose positive.
Pink, dry or
yellow. Oxidase
negative. Gram
stain: negative
reds. Motile,
Citrate positive.



Eticlogy¥

Intestinal tract.
pirty stalls. Wat
milking. septic
jnfusion. Buscep”
tibility may
jncrease with 1low
8CC.

****&*****w***&ﬁ***

associated with
soil contamination
and grovws well in
wood products.
grows best in
gsawsust.

ﬁ&*****&w***************

geil contamina-
tion, 4dirty
stalls. Clinical
put generally less
toxic.

wreatment &

S Lol bl b B

control
gsupportive .
therapy¥: Fluid,
staroids, anti-
prostaglandins,
pacteriostatic
drugs to reduce
exotoxin release.
amineglyosides.
culture and
gensitivity.

**&****&***ﬁ*****##****

game a8 E. coli.

P I g

same as E. coli.
clean and 4ry
envircnment.

prevention

clean and 4ry
environment.
tnorease bedding
in stalis. Milk-
ing ganitized
clean and 4dry
teats- commercial
mastitis products
and infusions.

**ﬁ****#**ﬁ**k*********

switch bedding to
gand, straw, ©F
use shavings. Can
use lime to main-
tain a high pH.
tnerease bedding
to keep stall
clean and 4ry.

***ﬁ*&&*k****&****ﬁ**%*#***ﬁ*************

game as E. coli.



Organism
Pseudomonas
==2ctdomonas

{(P. aeruginosa anq

other species)

4
Clinical gj ns
===1Cal Signs

CIipicalz Engo-
toxin Producing
varying signms.
Can produce acute
toxemia with high
temperature,
Berous Secretion
containing flakes
and clotsg,
Chronic: Chronig
udder infections
are resistant to
antibiotia
therapy.

Diagnosis

Culture: Bleeod
agar: Large,
rough, translucent
tolonies with
serrated edges.
Glasasy flucrescent
appearanca,
Sweetish, drape-
like odor,
McConFez: Lactose
hegative,
Metaliic,

*************************************s’e********************&*****



Etiology

soil and water
contamination.
survives high pH
of 9.5 - 10.5.
Isolated from
various teat dips:
quaternary amonia
and chlorhexi-
dines. Septic
intramammary
infusions. Has
been isolated in
warm water udder
wash systems.

***************************************

Treatment & Control

Resistant to most
anti-biotics. May
respond to Genta-
micin if treated
early. Organic
jodine to "kill™
quarter.

Prevention

Aseptic intra-
‘mammary infusion.
Commercial pro-
ducts. Avoid teat
dip contamination.
Use clean, fresh
products. Clean
teat dippers.
Iodinated wash
water.

**************************
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Mastitis is a serious problem that
affects many dairy farms. Approxi-
mately 30 to 35 percent of the
nation’s dairy cows have some form
of mastitis. Mastitis can resuit in
both direct and indirect losses to
dairy farmers, including death or
early culling of cows, decreased
milk production, milk that must
be discarded, and increased
veterinary costs.

With good mastitis management
practices, less than 10 percent of the
cows in a dairy herd should have
non-clinical mastitis infections,
while the clinical infection rate
should be limited to 1 case or less
per 100 cows per week. This bulletin
contains general information about
mastitis: what it is, what causes it,
how it can be detected, and some of
the effects it can have on a dairy herd.

WHAT IS MASTITIS?

Mastitis is an inflammation of the
udder, usually caused by microbial
infections in one or more quarters
of the udder. Mastitis reduces milk
production and adversely affects
milk quality.

TYPES OF MASTITIS

Mastitis can be classified into two
main types: non-clinical (also called
subclinical) and clinical. These types
can be further classified as acute or
chronic. :

Non-clinical Mastitis

Non-clinical mastitis, which
accounts for 90 to 95 percent of all
cases, is the most common form of
mastitis. It causes the greatest overall

Roger Mellenberger
Departmeni of Animal Science
- John Kirk
Department of Large Animal Clinical Sciences

milk losses in most herds. Research
has indicated that 30 to 40 percent
of all cows in an average herd may
have non-clinical mastitis.
Symptoms of non-clinical cases
are not outwardly apparent. There
are no signs of disease, such as
swelling of the mammary gland, or
abnormal milk. Milk must be tested
to assess whether a non-clinical
infection is present. Changes that do
occur in milk must be detected
through somatic cell counts, analysis
of milk composition, a test of milk
conductivity, or through positive
bacterial cultures of milk from the
affected quarter or quarters.

Clinical Mastitis

Clinical mastitis cases can be
identified by abnormal conditions of
the udder and milk. Milk from cows
with clinical mastitis may have a
watery or off-color appearance
(often brown or amber) and contain
flakes and clots. In severe clinical
cases, the infected quarters may
swell and become hot, hard, and
sensitive to touch. The cow may also
show signs of sickness, such as fever,
depression, and lack of appetite.

Only about 5 to 10 percent of all
mastitis cases are clinical (including

" acute and chronic cases). About 2 to

3 percent of milking cows in an
average dairy herd may have clinical
mastitis at any one time.

Acute Mastitis (Clinical
and Non-clinical)

Acute mastitis cases have a
relatively short duration. Inan acute
case, a cow may appear healthy, then
suddenly become sick. Acute clinical
cases are usually confined to just one
quarter, and the infected quarter may

swell and become hot, hard, and
sensitive to touch. The cow may also
show signs of weakness, depression,
fever and loss of appetite, and have
a rapid pulse. Because they tend to
occur quickly, often with little or no
warning, acute cases can be life
threatening.

Several species of organisms can
cause acute mastitis. However,
because there is no way to tell which
species is responsible for the
infection just by looking at the milk,
one or more tests mustberunona
milk sample from an infected quarter
to determine which organism is
responsible.

Acute non-clinical cases do not
show visible udder changes or signs
of abnormal milk and may
spontaneously resolve in a short
time, ranging from a few hours to a
day.

Chronic Mastitis (Clinical
and Non-Clinical)

A chronic mastitis case is a
persistent udder infection that exists
from many days to months or even
years. This type of mastitis will
normally begin as a non-clinical case,
then develop into a clinical case. A
chronic clinical case may seem to
disappear completely because of its
ability to revert to a non-clinical
form, but within time, the clinical
form returns. During the clinical
phase, milk will continue to show
abnormal signs. Many times,
Staphylococcus aureus is the type of
organism responsible for a chronic
case.



In chronic non-clinica] Cases, the
infected quarter(s) will show
Somatic cell counts of 400,000 or
higher (linear score of 5 or higher)
for two months orlonger. Milk from
the infected quarter(s) will alsg
culture positive for mastitis-causing
organisms, but milk wilj look normal,

Gangrenouys Mastitis
(Clinical)

Some strains of mastitis-cansing
Organisms may Produce toxing
(poisons) thar are responsible for
the development of & gangrenons
form of mastitis, The toxin, usually
produced by Stapbylococeys airens
bacteria, can lead to death of udder
tissue'by_causing blood vessels to
constrict, thus Preventing tissue cels
inthe udder from receiving a normal
blood supply. The infected quarter
becomes cold, off-colorcd, and
Insensitive, A line of demarcation
forms, which separates the live ang
dead tissue. Dead udder tisspe
located below the line is often
referred to as “plye bag” because of
its dark or bluish~purple color,

A gangrenous Juarter may become
moist, with a constant dripping of
blood-tinged serum from the teat
and the skin around the base of the
teat, A severe 84ngrenous mastitis
case can result in death of the cow
A less severely infected gangrenous
quarter may be sloughed or
amputated and the infected COW may
recover, though mijk pProduction
from that cow may be limited in the
future, '

WHAT CAUSES MASTITIS?

Bacteria or other Mictoorganisms
canse mastitis, Bacterjal numbers
and their ability 1o infect the cow’s
udder are influenced by ievel of farm
Sanitation, the bacteria’s ability to
live, or colonize, in or on the teat -
end, and the susceptibility of the cow
to develop mastitis, .

The most common bacteria that
Cause mastitis are Streptococcus
agdalactiae, Staphbylococcus aureis,
coliform Species, non-agalactipe
Streptococei ang other environ-
mental Streptococes, pseudomonads,
and bovine mycotic (yeast)
Organisms. In some areas of the
United States, dairy herds have

Problems with other types of
mastitis-causing organisms, such as
mycoplasma,

Streptococcus agalactiae
(Strep, ag)

Strep. ag lives primarily in the
cow’sudder and js the most Connon
cause of non-clinical infections,

Staphylococcus aureys
(Staph, aureys )

Staph. aureus lives in the udder
Or on the udder or teat skin and
Causes many cases of both clinical
and non-clinical, chronjc mastitis. It
<an also cause gangrenous mastitis,
which can resylt in the [oss of a cow’s
infected quarter, or the death of the
cow Itis usually Spread from infected
0 non-infected cows during the
milking process via Contamingted
teat cup liners, common wash rags
or milkers’ hands, in Somne herds, it
is not uncommon to find up to 30
pPercent or more of lactating cows
With two or mere Staph, aureys-
infected quarters,

Although Staph. aureys is
probably the most brevalent cayse
of Staph-related mastitis, recent
research has indicated that many
other species of Stapbylococcus are
Ccapable of causing mastitis,

Coliform species

There are three main types of
coliform bacteria that cause mastitis:
Escherichia coli, Enterobacterig and
Klebsiellg DPreumonige Coliform
bacteria live in manure, polluted
water, and contaminated bedding,
When cows bed down in these
contaminated areas, infections
coliform Organisms can enter the
COws’ teats, Direct COW-to-cow
transfer is uniikely. Coliform bacteria
may cause severe outbreaks ofacyte
clinical mastitis during periods of
hot, humid weather; extensjve
periods of heavy precipitation; or
periods of stress, sych as when cows

are moved to new facilities,

Research SUpports a theory thag
coliform infections increase in a herd
when that herd’s somatic cell coung
is less than 200,000 and Strep, ag,
and Staph. ayreys infections are
presentin less than 10 percent ofthe
cows, High-producing, non-infected
older cows in early lactation (first
90 days) are most susceptible io
coliform invasion,

Non-agalactiae Streptococci
(Non-ag. Strep. )

There are many forms of Hom-gg,
(environmental) Strep. bacteria, byt

Non-qg Strep. survives mainly on
the cow’s teat skiny and belly skin and
inthe reproductive tract. Infections
can also be associated with
unsanitary dry lots and bedding
areas. Strep. uberis and Strep,
aysgalactiae are usually transferred
from the environmen to the teat
between milkings, but Some transfer
from cow to cow can take place
during milking,

ese infections range from
chronic non-clinjcaj cases to very
Scvere acute cases, Strep. uberis is
responsible for most new infections
in dry cows. Like coliform mastitis,
ion-ag. Strep. cases tend toincrease
as Strep. ag. and Staph. aureys
Infections decrease,

In addition to Strep. uberis and
Strep. dysgalactiae, there are many
other environmenta) Streptococc,
such as Strep, bopis and Strep,
Jaecalis, that can Cause mastitjs,

Pseudomonads

Pseudomonads are widespread in
the environment and are often found
in contaminated water supplies. New
infections can occur during or ‘
between milkings via transfer from
contaminated sites jn the environ-
ment to teat ends, Infections may
range from non-clinjcal o acute.

Bovine Mycotic Organisms
(Yeast)

Mycotic (yeast) organisms are
commonly found throughouit the
COW’s environment in s0il, air, water,

and even on the COW’S teat and udder
skin.



Sporadic cases of mycotic mastitis
that occur within 2 herd are often
attributed t0 environmental sources.
severe herd outbreaks, ROWEVEL, are
often associated with treatment-
related actions, such as when single-
dose syringes of cannulas are reused
to apply multiple numbers of
intramammary medications, Of when
poot aseptic techniques are followed
when treatments arec givemn.

Mycotic smastitis infections are
often non-clinical but may be
clinical, rangiog from acute severe
cases to chronic Cases, which may
result in permanent damage 10
mammary tissue.

Because high concentrations of
yeast organisins are infectious, it is
possible for humans (i, milkers,
veterinarians) 1o develop yeast
infections from infected catile. TO
prevent such infections, wash hands
and equipment thoroughly and
disinfect following contact with
infected COWS.

MASTITIS COSTS DAIRY
FARMERS IN MORE WAYS
THAN ONE

Lost Production

‘Most dairy farmers arc aware of
the obvious COStS of mastitis to their
herds: discarding abnormal milk,
culling top producing COWs,
replacing infected COWS pefore their
peak production year, and doctoring
a cow through 2 clinical infectiofn.

What many farmers do not fully
realize is that the major dollar loss
resulting from mastitis is due 10
reduced milk production from non-
clinical mastitis Cases. since the loss
of milk is usually not obvious, the
loss of income associated with
decreased production usually goes
unnoticed.

A decrease in milk production

from non-clinically infected COWS
accounts for about 35 percent, or
$100, of the $190 annual cost per
cow attributed to mastitis.

At current milk prices, that lost
production adds up to approxi-
mately $40 million.

 Clinical mastitis Cases account for
about 26 percent, OF %50, of that
$190 cost. The rest of the cost is
attributed to premature culling of
mastitis-infected COWS. These cOStS
are typical of an average herd in
which approximately 30 10 35
percent of the cows are infected with
mastitis (see Table 1)

Milk Quality

Mastitis changes milk
composition. Damage to milk-
secreting celis causes a decrease in
lactose, casein, and fat production.
Cheese yield from mastitic milk
{somatic cell count = 1,000,000) is
fowered 5 to 10 percent, and milk
price, if established on component
pricing, wili also be reduced by
mastitis. As gssuc damage increases,
blood components: such as sodium,
chioride and serum albumin enter
the milk in amounts greater than
normal. Table 2 compares
composition of normal milk with
that of infected milk.

HOW MON-CLINICAL
MASTITLS CAN BE
@ETECTEE)/M{}N‘ETOR‘ED

Non-clinical mastitis can be
detected in several ways, cither on
the farm or in 2 microbiological
taboratory. Somatic cell testing,
cuturing and other forms of tests
applied to nilk can assess seCretory
cell damage-

fomatic Celt Counts

Cells found in milk consist of
epithelial cells and leucocytes
(white cells) from the plood, and are
called somatic cells. Normal milk
from individual non-infected
quarters usaally contains up to
200,000 somatic cells.

gomatic cell levels increase when
a4 cow is infected, as 2 COW ages
(because of greater probability of
infection), and when a lactation is
long an production drops below 20
pounds per day. (Infection is the
most cominon Teason for somatic

TABLE 1: Estimated nnastitis costs in an average dairy herd
with 30 to 35 percent of cows infected.

____ﬁ_e____ﬁ—;_ﬁ,______’_ﬂ__.__a___‘

Estiina;{e&

wem 7 R EOEEP_?E'E?E";_?SEYE?L
Non-clinical mastitis —

10 to 15 percent production loss

per infected cOW $100
Clinical mastitis —

Cost of drugs, discarded milk,

labor and veterinarian service ) 50
premature culling - 40
Totalloss to dajry farmer $190

TABLE 2: Composition of milk from pormal cOWs
: and infected cOWS.

T

Percent
Constiment Normaimilk___ Mastitis-infectcd ik
Wwater - 87.0 87.0
Lactose 490 295
Casein 290 2.25
Whey proteins 0.82 1.31

Fat 3.50

320

e — P —



celt increase, however.) By
monitoring each cow with a monthly
Somatic cell count, the dairy farmer
will get a better overall picture of
the entire herd and also pinpoint
individua] problem cows thar are

responsible for increasing the bulk -

tank cell count. Table 3 outlines the
predicted prevalence of infected
quarters and daily milk DProduction
losses based on increases in bujk tank
somatic cell counes,

Abulk tank somatic cell count that .

rises to 400,000 cells/ml mifk or
higherisa good indicator that a rise
in the infection leve] has occurred
. in the herd. Indeed, many farmers

find it necessary to continuously
monitor their herd’s somatic cel]
counts, singe the price per cwt
(hundredweight) of milk that they
are being paid will pe reduced ifthe
bulk tank somatic cell couny €xceeds
certain levels,

The DHIA Somatic cell count
Program, the Wisconsin Mastitis Test
(WMT), and the California Mastitis
Test (CMT) are all commonly used
o estimate somatic cell counis in
the milk. These somatic cel} count
Programs are discussed in detail in’
another Extension bulletin,

Culturing

Culturing involves collectip g milk
samples under sterile conditions and
submitting them o 2 qualified
microbiological laboratory (such as
the state animaj health diagnostic
Iab), which then determines the type
of organism fesponsible for the
infection and increase in somatic
cell count in the Cow,

o help diagnose a mastitis
problem within 4 herd, all COWS, or
aminimum of 10 to 20 lactating cows
ir: the herd, should be cultired. Any
individual COws with cell coungs
between 600,000 and 1,000,000 aiso
should pe cultured. A local
veterinarian or milk cooperative
fieldperson can explain the proper
procedures for taking a culture ang
help you interpret the resulgs,

Other Tests

Other tests that <an be used to
analyze mijli samples for prevalence
and severity of mastitis include
NAGase and milk conductivity. These

testing methods can be used as
indirect measyres of secretory cell
damage,

_ After the level of infection in a

. herd.is known anq the bacteria

causing the problem are identified,
management practices cantbe altered
to control mastitis jn aherd, Changes
-2y be as simple as improving farm
sanitation, correcting milking
routines, using the appropriate
antibiotic treatment for lactating and
dry cows, or culling problem COws
to remove the source ofinfection. A

complete mastitis control prograny -

should be implemented to reduce
mastitis o acceptable Jevels

SUMMARY

Mastitis can be g widespread
pProblem among dairy farms, but the
causes can usually be identified, and
the dairy farmer can make
managemernit changes and ]
implement control programs to help
alleviate problems and keep them
from recorring, '

More information on the
specific bacteria that cause
mastitis and how tg control them
can be foundin other Extension
bulletins, Contact your county
Cooperative Extension Service
office for detailg on the bulletins,
or your local veterinarian for
help in controliing mastitis,
Mastitis Controf Program Series edited by
Kristen Penner

TABLE 3. Predicted prevalence of infection and
ulk

production loss based on b

somatic cell counts,

Bukamg T ——— — —
Bulk tank Percentage of Daily milk Percentage
SCC infected quarters (Ib/cow) loss
, 200,000 6 50.8 '
500,000 16 _ 475 6.5
1,000,000 32 41.8 17.7
1,500,000 48 )
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Staphylococctis is & general name
for a class of small, round bacteria
capable of causing mastitis
(inflammation of the udder) in
‘dairy cOws.

There are a number of primary
species of staphylococci. Among
these is SIGPBYIOCOCCUS GUTEUS, also
referred to as Staph. aureus or
“staph.” Staph. aureus is the major
cause of chronic or recurring clini-
cal mastigis in dairy cOws. Other
species of stapbylococci can be iso-
fated from the cOW's mammary
gland, but their role in causing mas-
titis is not as well understood.

This bulletin will focus on the
sources of Stabhb, aurens infections
within a dairy herd, and suggest
control and prevention tips for the
dairy farmer.

Where can Siaph. aureusbe
found on the farm?

The main sources are teat skin,
teat sores and milk from infected
cows. Chemical irritation, chapping
and other physical damage to teats
may increase the probability that
staph infections will develop on the
teats. -

purchased cows can be another
major source of new staph infections
within a herd.

Roger Melienberger
_Departmem of Animal Science
John Kirk
Department of Large Animal Clinical Sciences

How does the infection move
from cow (¢ CoW Ofce it
develops?

Staph infections are usually trans-
ferred from infected cows 10 non-
infected cows during milking via
contaminated teat cup liners,
milkers' hands, and common wash
sponges or rags.

What kind of mastitis problems
can Staph, aureus cause?

Recause of its toxin (poison) pro-
duction, Staph. aureus can cause
mastitis problems ranging from non-
clinical infections to clinical or gan-
grenous infections that may kill the
cow. Once Staph. gureus gets inlo
the mammary gland, it will invade
deep into secretory cells and ductal
tissue. Staph infections produce scar
tissue and can cause small abscesses
to form in the udder. Both may per-
manently limit an infected quarter’s
ability to produce milk.

How widespread can a staph
problem be within 2 herd?

It is not unusual to find dairy
herds in which 30 percent of more
of lactating cows have two Of more
quarters infected with Siaph. aureus.
Cows that have been infected at least
once have a greater chance of
becoming reinfected, and the prob-

ability that staph infections will
occur increases with cow age.

What signs might tip me off that
a Staph. aureus problem is
present in my herd?

These clues can indicate thata
problem exists: '

o Several cows in the herd have
chronic clinical mastitis.

You should be aware that clinical
cases caused by Staph. aureus can
occur in any age cow and at anytime

. during lactation. Infected quarters

will “flare up” at regular intervals
(about every two weeks to one '
month). Milk produced from
infected quarters will be watery Ot
off.colored and will contain flakes
and clots. Most infected cows will
not run a fever. Udders will probably
swell, and infections will respond
very poorly 10 lactational antibiotic
therapy. _

Fven with the use of good dry
cow treatment products, you can
expect that at least 30 O 50 percent
of the cows infected during a lacta-
tion will still be infected, and possi-
bly develop into chronic cases, dur-
ing the next Jactation.

e A herd somatic cell count or a
DHIA weighted somatic cell count



ranging from 400,600 to 800,000
(linear score of 5 to-6) during the
year.

If the bulk count rises high
enough, it may result in a warning
from your milk cooperative.

Usually, less than 10 percent of
staph-infected cows within a dairy
herd will have counts higher than
1,500,000. This is one way that staph
infections differ from other mastitis
infections. A daity herd that contains
the same percentage of Streptococ-
cus agalactiae infected cows, for
example, will generally show much
higher bulk tank somatic cell counts,

® Presence of pockets of scar tissue
in infected quarters that can be
detected by palpating (touching).

® An increase in the rate of chronic
clinical mastitis within the herd fol-
lowing the purchase of lactating
COWS.

® Appearance of gangrenous mastitis
in first-lactation fresh COWS, espe-
cially during colder weather.

What should I do if one or more
of the situations described
above applies 1o my herd?

First, confirm the existence of the
infection in your herd. Coliect sterile
milk samples for culture tests from
15 percent of your herd (or at least
10 to 20 lactating cows selected at
random), or from a minimum of 20
cows with somatic cell counts of
400,000 or higher (linear score of 5).
Have.the samples cultured by a qual-
ified microbiological laboratory.
Your veterinarian may have the
proper lab facilities, or you can
submit samples to your state animal
health diagnostic lab or your milk

producers’ association. Costs for the .

cultures may range from $1 per cow
to about $10 per cuiture, depending
on the organism responsible for the
infection and the laboratory
involved.

What kind of results from the
culture tests would indicate a
problem? :
Positive results from 50 percent or
more of the milk samples you had
cultured for Staph. aureus would

indicate a significant problem within
your herd. If less than 50 percent of
the results are positive, but you have
noticed some of the other above-
mentioned symptoms, resample
within two months the cows that
produced positive cultures,

Assuming that I have confirmed
the existence of mastitis prob.
lem caused by Staph, aureus,
what management steps should
I take to solve the problem?

Of course, the more severe your
problem, the more quickly you need
to put a control program into action.
R is very important, however, to _
begin a long-term prevention pro-
gram at the same time. A combina-
tictr control/prevention program will
keep the problem from recurring,

The urgency of your control pro-

- gram will depend on several things,

including:
® Your bulk tank somatic cell count.
@ The severity and rate of clinical
mastitis within your herd.
® Your present cash flow situation.
You should begin a control pro-
gram at once: If you are discarding
more than 5 percent of your milk
daily; if more than 5 percent of your
herd is being treated for staph infec-
tions at a given time; and/or if your
bulk tank somatic cell count is
400,000 or greater. Failure to act on
the problem could result in a sub-
stantfal financial loss,

STAPH CONTROL
PROGRAM

@ Cull chronically infected cows.

But which cows should I cull?

First priority for culling should be
made for older cows that have these
characteristics:

® Chronic clinical mastitis,

® Monthly somatic cell counts that
remain higher than 400,000 (linear
score of 5) over two lactations.

@ More than three treatments during
the present lactation.

The number of cows culled will
depend on the availability of
replacements and your cash flow
situation,

® Segregate infected cows from non-
infected cows during milking.

. Which cows should be included

in the segregated group?

‘The segregated infection group
should include all cows that have
been treated for mastitis during the
present lactation, cows cultured pos-
itive for Staph. aureus, and cows that
have a somatic cell count COrnsist-
ently above 400,000 or a linear score
of 5.

What method should I use to
separaie the infected cows?

There are three options of free.
stall housing you can use to segre-
gate the infected and questionable
cows from the non-infected cows
during milking time:

OPTION 1—Establish 2 separate lot
for staph-infected cows. Milk these
cows last. Culture fresh cows before
assigning them to either the infected
lot or the non-infected lot, Treated
cows should be included in the
infected group.

Cows should leave the infected lot
only through death or culling, or by
producing a negative culture result
following dry treatment, Because
infected cows are more likely than
the rest of the herd to become
infected again, many farmers choose
to keep the infected group separated
on a permanent basis.

A cow would move from the non.
infected lot to the infected lot either
when a case of clinical mastitis
occurs of when a milk culture is pos-
itive for Staph, aurews. Remember, a
somatic cell count greater than
400,000 or a linear score of 5 from g
cow that was previously considered
non-infected indicates a need to cul-
ture a milk sample from that cow.

OPTION 2—Use separate miiking
equipment for treated and infected
cows, if the number of infected
cows is relatively low. The claw
units used for infected cows should
not be used to milk any non-infected
cows. With this option, the infected
cows would not have to be physi-
cally separated from non-infected
cows, but they would need to be
clearly identified at milking time.



STEP

1. Running-water rinsc
2. 25 ppm iodine flush
3. Running-water rinse
4. Water removal from cl

OPTION 3 —Backfiush all milking
units between cows. Table 1 out--
lines a true backflush routine.

Some dairy farmers backflush claw
units manually between cows, but
this is time consuming (2 to 3 min-
utes per unit). Commercial auto-
matic backflush units are available
and are very effective at removing
staph organisms from teat cup liners.
Most backflush units are installed in
combination with automatic- removal
milking units. -

Though backflushing can elimi-
nate the need to segregate COws, you
should realize that the cost of install-
ing backflush units can range from
$1 000 to $2,000 per unit, plus costs
for automatic takeoffs. Therefore,
each farmer should determine the
cost:benefit ratio of backflush units
for his or her farm.

What other management Sieps
should 1 take?

e Dry off infected, pregnant Cows
immediately if they are within 80 to
90 days of calving, and dry treat
them.

e Postpone further purchases of
COWS.

e Perform a total evatuation of milk-
ing equipment functions, especially
pump capacity, controller function,
line sizes, vacuum level, pulsator
fanction and inflation condition.

o Evaluate milking procedures.

e If you have not already done $0,
establish a teat dipping program,
-using 2 germicidal teat dip, and a dry
cow treatment program, using a
commercially available antibiotic
designed specifically for dry cows:

e Provide adequate balanced rations
for your herd, with special emphasis
on vitamins and selenjum.

o Fvaluate housing conditions for
bred heifers, dry cows, COWs at calv-

ing and lactating cOws, checking for
i e e +F Feat TNV

APPROXIMATE TIME ALLOWE

10-15 sec.
45 sec.-1 minute
10-15 sec. '

Table 1

e Consider having your milkers wear
disposable plastic gloves during
daily milking routines. Culture tests
can indicate the presence of Stapb.
aureus on the hands, but the hacte-
ria are often hard to eliminate.

Would vaccinating my
herd help?

A good general vaccination pro-
gram i§ recommended for any dairy
herd to combat diseases, but the
vaccinations that are currently avail-
able will not prevent staph
infections.

Is there anything I can do to
prevent or reduce the chances
of my herd becoming infected
by Staph. aureus?

Yes. Naturally, a good prevention
program begins with a dairy larmer
or herdsperson who is truly inter-
ested in milking cows. The state-
ment that mastitis is 2 man-made
disease is true for many farms.

Imporiant measures you can take
include:

e Proper nuirition and sound
general vaccination programs for
heifers and cows. .

» Good sanitation in housing areas.
e Propetly designed and maintained
milking equipment, and proper
usage of the equipment.

e Teat dipping.

s Dry treatment of all cows.

o Enrollment in the DHIA somatic
cell count program.

e Culling of chronically infected
COWS.

e Limited, managed use of
veterinarian-recommended antibio-
tics for treatment of mastitis during
Lactation. Treatment of staph infec-
tions during lactation will cure only
10 to 20 percent of infections; there-
fore, lactation therapy should be
limited to severe clinical cases.

e Maintenance of a closed herd.
o Good calf management so ade-
quate numbets of replacement heit-
ers are available.

e Periodic bulk tank sampling o
monitor somatic cell counts once
the infection problem is under
control.

® Cooperating with your local veteri-
narian to establish Staph. aureus
control and prevention programs.

This is one in a series of bulletins

on mastitis control in dairy herds.
Contact your county Cooperative

Extension Service office for infor-

mation on other forms of mastitis

and how to control them.

Dip teats regularly after milking to
reduce the visk of a Staph. aureus
infection deveioping.

SOMATIC CELL COUNTS AND
EQUIVALENT DHIA LINFAR SCORES

DHIA Linear
Score

Average Somatic
Cell Count

12,500
25,000
30,000
100,000
200,000
400,000
800,000
1,600,000
3,200,000
6,400,000

L o0 VLR = D
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Cohform—lnfected

Dairy Cows

John Kirk

Department of Large Animal Clinical Sciences

Escherichia coli, Enterobac-
teri aerogenes and Klebsiella
prneumoniae are three com-
mon forms of coliform bacteria
that cause mastitis (inflamma-
tion of the udder) in dairy
cows. This bulletin will focus
on the source of coliform
infections within a dairy herd
and suggest useful control and
prevention tips for dairy
. farmers.

Where can coliform
bacteria be found
on the farm?

Coliform bacteria are normal
inhabitants of soil and the intes-
tines of cows. They accumulate
and multiply in manure, polluted
water, and contaminated bedding.
Research has shown that coliform
numbers of 1,000,000 or more per
gram of bedding increase the like-
lihood of an udder infection.

Kiebsiella pneumoniae is com-
mon when farmers use sawdust
bedding, especially rough-cut
sawdust that contains bark or soil.
Finer sawdust—especially hard-
wood sawdust—can increase the
risk of coliform mastitis. The initial
moisture level of the sawdust,
however, has little effect on
whether coliform numbers will
exceed the 1,000,000 per gram
level once the sawdust is used for
bedding. E. coli and other coli-
forms are normally found in cow
feces, and once the bedding (saw-
dust or other) becomes heavily
soiled with cow manure, the coli-

Roger Mellenberger
Department of Animal Science

Michigan State University

form level will increase, and so
will the chance of a coliform mas-
titis case occurring.

How do coliform
infections start?

Many factors are involved in the
initiation of a coliform infection.
Unlike other major forms of masti-
tis, coliform infections are not
usually spread from infected cows
to non-infected cows during milk-
ing. Coliforms invade the udder
through the teat when a cow
comes in contact with an unsani-
tary environment between
milkings.
~ Once coliforms enter the
mammary gland, they multiply
rapidly. As they multiply, coliforms
produce endotoxins (poisons),
which are subsequently released
when the bacteria are destroyed
by leucocytes ( white blood cells).
Once released from the bacteria,
the toxins are absorbed into the
bloodstream. A cow affected by
the toxins will show signs of high
fever, depressed appetite, rapid

. weight loss, abnormal milk and
decreased production.

.. The majority of severe clinical
" infections occur by 70 to 90 days

into a lactation. Most of the severe
outbreaks of acute clinical mastitis
caused by coliforms occur in
highest producing, older cows.
These cows typically are Strep. ag.-
and Staph. aureus-free, and they
have somatic cell counts below
200,000 (DHIA linear score 4).
About 30 to 50 percent of these

cases actually start at the end of
the previous dry period or during
calving. Some of these infections
are spontaneously cured, while
others remain non-clinical until
they flare up early in the lactation.

Periods of hot, humid weather,
extensive periods of heavy precipi-
tation, and movement of cows to
new facilities are often followed
by periods of increased incidence
of new coliform cases.

How widespread can
coliform mastitis be
within a herd?

Coliform bacteria are responsi-
ble for a great number of acute
clinical mastitis cases in dairy
cows. Coliform infections gener-
ally occur as isolated or sporadic
cases, but within certain herds, 10
to 15 percent of the cows may
become infected within a time
period as short as one month or
less.

Even though coliforms may
cause a high percent of all acute
clinical cases, these organisms are
responsible for only 0.1 to 1.0
percent of the total infected
quarters within a herd at any one
time. In addition, usually only one
quarter per cow is clinically
infected at a time.

What are the results of
coliform infections?
Results of infections range from
death of a cow to near-normal.
recovery of milk production. In
about 70 percent of coliform



- cases, infected COWS may survive, E
 but subsequent mitk Production ;|

* will be below normal for the laéta_- : .

tion. Some surviving cows may
undergo a long illness, character.
ized by a poor appetite ang weight.
loss. These cows should be sent 10
market after antibiotic residucs are
cleared. In abour 19 percent of
clinical coliform mastitis cases,
- Cows die within one to twe days
after the infection becomes appar-
ent, in spite of 2EETessive veteri-
nary care, In the remaining
instances (about 20 to 30 per-
. cent), cows recover quickly and
feturn to substantial mijk flow:
- Cows kept for another lactation
usually return to ncar-normal pro.
duction if swelling of the infected
quarter returns 1o normal within
24 10 36 hours after the onset of
clinical signs. o
Few infections become chronic,
and those that do are usually very
mild, In rare instances, coliform
bacteria have been found to cause
non-clinical problems on 4 herd
basis, '

What signs might tip

e Off that a coliform
nastitis problem is
bresent within my herd?
Individual cow signs; -

In a typical case, an individuat
COW With a severe coliform infec-
tion will suddenly go off feed and
become depressed after being
clinically normal at the previous
milking. The infected (uarter wil
swell and milk may become -
watery. Body temperarare of the

- COW tnay rise to 104 degrees For .-
higher. Within the day of onset, an

infected quarter generally will -
become edematous (swollen) and

sensitive to touch, and will somie- ~

times secrete a small amount of
Serum-looking fluid. At this point,
the infected cow will be weak ang

dehydrated, and may have 2 below-

normal temperatyre (about 99
degrees F). Because the infection
May result in a decreased level of
blood calcium, an infected cow
may appear to have Symptoms of
hypocaicemia itk fever),

_ Herdsigns, R
'® A high proportion of clinical

- COWS?

Mastitis cases that occur in the

- first 90 days after calving, often at

the peak of lactation,

. @ Infections that Last for g fevy

hours/days.
® A herd Somatic cell count of -

© 200,000 or less, and few Serep, ag.

and Staph. aureys infections (less
than 10 pereent of the herd), _

Will 2 monthty ppyy
somatic cell count {8CC)
identify coliform-infecred

Not usuaily. DHIA somatic cell -

counts tend to identify clinical ang -

non-clinical mastitis infections that

are relatively long in length. Coli-
form infections are very short in

duration (a matter of a few hours
- to a few days).

. An infected COW’s 5CC may be
low on test day, but can rise to
several million within one to two
days. Subsequently, since DHIA
SCCs are taken ar monthly inter-
vals, cows that recover from the
infection could have a normal SCC
by the next test day. However,.
herds in which 85 i 90 percent
of cows have [inear scores of 4 or
lower may be more likely to
develop coliform infections than
herds with higher SCCs. Thus, use
of the DHIA cell count is more

 helpful to the herdowner in idengi.

fying cows that are “at risk” in
developing coliform infections
than in identifying coliform-
infected COws.

Under 1,200 1b

- 1,200-1,600 I

Over1600lb =~

- Stanchion stalls
atidth Length wi

- Svd
. Not recommendeq- 5

SOURCE: Midwest Plan Service (MWPS) publication #7, “Dairy Housing .
and Eq_uip_ment Handbook™ (4th Ed., 1985. L .

- SOMATIC CEIL COUNTS AND
EQUIVALENT DHE;A LINEAR SCORES
Average Somatic DHIA Linear
Cell Count - Score

12,500
25,000
50,000
100,000
200,000
400,000
800,000

1,600,000

3,200,000
6,400,000
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What kind of reatmern
should f give infected
COwWs*

Before treating clinicaly -
infected cows, aseptically collect a
milk sample from the infected
quarter so that the organism

© responsible for the mastitis infec.

tion can be identified, Though hay-
ing a milk sample culiured may
help to identify the type of orga-
nism responsible for the infection,
be aware that coliform bacteria
are not reliably cultureqd from miik
of infected quarters, The numbers
of coliform organisms in a milk
sample from a clinicaliy infected
quarter may fall below the min.
imum detectable limit. This makes
Tecognition of early clinical symp-
toms much more important in
helping to ensure thar proper

- Ireatments are initiateqd quickly to-

save the cow and her production -
abilities. Identifying the organism
may also help you to diagnose and
choose the proper treatment

. method for subsequent coliform -

- TABLE 1—Cow staj platform sizes R
C cow trainers. Dfmensions from edge of curb to edge of guiter. .

Tie stails _
dth Ln’th

56" 4ngr g
Sl_gw 4’-6" . 6:_0}, .. .
g6
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infections in other cows.

Most coliform cases require
immediate professional veterinary
treatment, which is likely to
include use of broad spectrum
antibiotics, fluid therapy, antipros-
taglandin, steroids, antihistamines
and calcium treatment. Aspirin is
potent antiprostaglandin that can
be administered to infected cows
by the herdowner, but this should
be done upon the advice of the
veterinarian,

A very important procedure in
treatment of coliform mastitis
infections involves frequent milk-
“ing of the infected cow to remove

- leucocytes, bacteria and toxins '
. from the mammary gland. Hourly
milkings are very helpful. Injec-
tions of oxytocin following milk-
ing may also aid in removal of
residual milk that contains toxins.

Besides wreating infocted
cows, what management
steps shoold 1 take to rid
my herd of a coliformy
profbdem? :
® Immediately-clean up all areas
that could be a source of bacterial
growth. This may include poorly .
cleaned or pitted free stalls, an
overused calving pen, a muddy lot,
or an overcrowded shelter area
used during hot or cold weather.
@ Immediately remove sawdust
bedding or other fine bedding
(such as ground corn cobs,

TABLE 2—

6-8 © 360-490

9-12 " 490-650
13-15 _ 650-780°
16-24 780-1,200
COWS 1,200-1,500

COWS - over 1,500

SOURCE: "Improved Fre¢ Stall Partition Design,

Tt e Adisniet 1GRE

_ Make sure cows
L receive adequate
| amounts of
vitamins and
minerals daily,
particularly
selenium and.

mtamm E.

recycled manure or chopped
straw) from beneath high-
producing cows, and avoid bed-
ding dry cows and springing heif-
ers within two weeks of calving on
these materials. In addition, do not
use manure packs as bedding
materials for dry cows and spring-
ing heifers.

® Increase space per cow by pro-
viding a clean area, such as a pas-
ture, SO COWS can avoid manure
contamination. Cow numbers

~ should not exceed 10 percent of

the number of free stalls in the
barn. ' )

® Keep cows on their feet for an
hour after milking by providing
fresh feed for them to eat. This

~will allow the teat sphincter o

regain its normal patency {(closure
status) after milking, before the
teat end has a chance tobe =

exposed to bedding and its
contaminants. '

Stall size
‘Width Length
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Can milking management
factors influence the

Cpccurrence rate of new

coliform infecticns?

Despite the fact that the major-
ity of new coliform infections
‘occur between milkings, milking
time infections can occur. A rise in
the occurrence rate of new infec-
tions can be influenced by the fol-
lowing milking factors: wet milk-
ing of cows, i.e., the use of
‘excessive water with no drying at
prep time; excessive liner slippage
and the potential for wet teats at
the end of milking; and badly worn
inflattons. In addition, the combi-
nation of malfunctioning pulsators
with any of the above problems
can increase the chance that teat
damage will occur, which in turn
could increase the probability of
new coliform infections. .

To help avoid these problems,

" you should carefully wash and dry

teats before milking to prevent
accumulation of dirty water on:

" - teat ends. After milking, turn off

the vacuum before removing teat

_cups to avoid liner slippage. Check

milking equipment regularly to

_make sure it is functioning cor-.

rectly. Note, too, that the use of -

_automatic backflushing units will

not control coliform infections
since most infections occur
between milkings.

Neck rail

Height above - Distance from
stall bed 3

front -

------------------------------ inches -r---<---s--mmmsmsommmsnons
30 60 28 '
33 64 30
37 72 34
42 78 37
45 84 40

42

» Agriculiural Engineering Information Series #557, Michigan State .




What abont cementing
free stalls to ease
maintenance?

Cemented free stalls with a 4-
inch slope from front to back, no
back curb and a grooved surface,
will decrease the labor cost of
maintaining free stalls, A minimum
of 3 to 4 inches of bedding must
be maintained in the stalls to min-
imize feet and leg injuries. Con-
sider using free stall mattress pads
for this purpose. The use of fine
sawdust or recycled manure solids
for high-producing cows is stili
Guestionable on cemented free
stails,

Are there any other
management steps i
can take 10 cut down
on celiform mastifis
infections in my herd?
Yes. Consider adding these steps
to your preventive maintenance
list:
® Avoid overcrowding of free stall
or loafing areas so that cows will
_not rest in alleyways. '
® Provide well-ventilated and
lighted housing areas to prevent
envircnimental Stress,
& Change feed rations and cow
routines gradually to prevent
stressful periods,
@ Dip teats prior to mifking with a
germicidal teat dip. This practice
has been shown to reduce the
. incidence of new cases of coliform
and other environmenta! mastitis,
®. Make sure that cows are receiv-
ing adequate amounts of vitamins
and minerals in their daily rations,
particularly vitamin E and sele-
nium. Studies have indicated that
deficiencies of vitamin E and sele-.
nium can contribute to an
increase in the incidence of envi-
ronmental mastitis. For lactating
and dry cows, Michigan State
University dairy nutrition special- .
ists recommend a daily minimurn
of 300 1Us of vitamin E per cow.
Additionally, in light of recent

changes by the US. Food and Drug _

Administration in the amounis of
supplemental selenium that dairy -
cattle can receive in their rations,

MSU specialists recommend a daily

udders clean and dry
between milkings to
- avoid buildup of dirt
| and possible
contamination,

- minimum of .068 pounds of Sele-

nium 90 (260) Premix per cow,
which provides the equivalent of
6 mg per cow.

® Clean and sanitize 12-foot by
12-oot calving areas after one or
two freshenings. One box stall,
bedded with long straw, should be
available for every 15 to 20 cows,

" Does teat dipp'img play
- any role in preventing

coliform mastitisy
Germicidal teat dips are not
effective against gram-negative
Organisms such as coliforms. FLatex
sealant dips may provide some
physical protection against coli-
form invasion of teat ends
between milkings, but to be effec-
tive, the fatex dip must dry on the

teat end before the cow lies down,

The prevalence of coliform
infections decreases significantly
after the first 90 days of lactation.
Therefore, if your herd has had
confirmed cases of coliform masti-
tis, try using a latex dip for high-
producing cows.and a germicidal

dip for other production groups.

- Would the use of én IMD

(intramammary device)
help to control coliform
mastitis? '
Research is continuing on the
effect that inserting an IMD loop
into cows’ quarters has on preven-

- tion of coliform infections, Studies

in Israel and at the US. Depart-
ment of Agriculture in Beltsville,
Md,, indicate that the loop can stay
in the gland cistern and stimulate

a localized increase in leucocytes, -
which could help to repel invad- -
ing coliform organisms.

These research trials are study-

. ing the short-term and long-term

effects of IMD on somatic cell
counts, clinical mastitis and milkc
production. Because the loops
cavse a localized increase in
somatic cell counts, there is con-
ceen that herds on milk quality
paytent programs may not qualify
for bonuses traditicnally awarded
for low SCCs. In addition, it is stili
not clear what, if any, the long-
term effects are of IMDs on milk
production. '

This is one in a series of bulietins.

on mastitis control in dairy herds,
Contact your county Cooperative
Extension Service office for infor-
mation on other forms of mastitis
and how to control them.,



Should I continue dry
treating all cows?

Infuston of antibiotics specifi-
cally designed for dry cow usage at
drv-off increases the cure rate and
prevents most new infections in
the early dry period. Most com-
mercial drv cow therapy products
are designed to cure Strep. ag. and
Staph. aureus mastitis infections.
Dry cow therapy should be used
on every quarter and every COw to
cure and prevent infections other
than coliforms, and to prevent an
increase in environmental strepto--
cocci infections during the first 7
10 10 days of the dry period.

Dry cow treatment will not pre-
vent new coliform or environ-
mental streptococce infections in
the last two weeks of the dry
period or at the start of the next
lactation, however. Only good
housing management from two
weeks before and at calving will
prevent the majority of new coli-
form infections that may tend to
occur immediately after calving or
during the early postpartum
period.

1s there anything I can do
to prevent or reduce the
chances of my herd
becoming reinfected with
coliform infections once
problems are eliminated?
Yes. A long-term prevention

program should be part of any
mastitis control program. For best
results in the fight against coliform
mastitis:

® Maintain/replace free stall bed-
ding frequently to prevent the
“hollowing out of the bedding”
that allows milk, manure and urine
to accumulate.

e Scrape the rear 2 to 3 feet of
free stalls twice a day to prevent
manure buildup.

& Make sure free stalls and com-
fort stalls are correctly designed
for the size of the cows that will
be housed in them. The right sized
stalls will help to prevent teat
injuries, which will lower the
chances of coliform infections
occurring. Tables 1 and 2 outline
proper cow stall platform sizes

and free stall dimensions. For
more information on dairy housing
guidelines, ask your county Coop-
erative Extension Service agricul-
tural-agent where you can get
Midwest Plan Service (MWPS)
publication *7, “Dairy Housing
and Equipment Handbook”

(4th ed., 1983).

@ Avoid housing dry cows and
springing heifers that are within
two weeks of calving on sawdust
bedding, recycied manure solids,
manure packs or muddy lots.

e Consider using sand instead of
sawdust or recycled manure solids
as a bedding material, particularly
for early-lactation cows. Cows that
are more than S0 days into a lacta-
tion, however, may be housed
with any type of bedding.

What if my farm uses a
liquid manure system and
I can’t use sand bedding
for high-producing cows?

Under such conditions, chopped
straw or wood shavings would be
preferable to sawdust as a bedding
source. It is critical that the back 2
to 3 feet of each stall be cleaned
two to three times z day.

What about adding limme
to the backs of stalls
bedded with sawdust to
limit coliform infections?

Research at the University of
Vermont and other universities has
indicated that this is a short-term
solution at best. Using sand would
be preferable to adding lime to
sawdust bedding. Lime may cause
drying and excessive chapping of
teat skin.

Scrape
free-stalls twice
a day to prevent
manure buildup.
Replace bedding

frequently.
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The term “non-agalactiae strep-
tococcus,” or “non-ag. strep.,”
refers to all forms of streptococci
bacteria other than Streptococcus
agalactiae that are capable of
causing mastitis (inflammation of
the udder ) in dairy cows.

Two of the most common forms
of non-ag. strep. are Strepfococcus
dysgalactiae and Strepiococcus
uberis. This bulletin will focus
mainly on the source of these two
forms of non-ag. strep. infections
within a dairy herd and suggest
useful control and prevention tips
for dairy farmers.

Other non-ag. strep. bacteria
include Strep. faecalis and Strep.
bouvis. A more general classifi-
cation for non-ag. strep. is
“environmental streptococci.”

Where can non-ag. strep.
be found on the farm?
The primary sources of non-ag.
strep. bacteria that cause mastitis
are environmental contacts on the
farm such as bedded housing and
calving areas, standing water and
soil. Areas such as bedded manure
packs tend to be the most fre-
guent and significant source of
teat end exposure to the'bacteria.
Another important source of
non-ag. strep. bacteria is the cow
itself, including the mouth, teat
and udder skin, and the reproduc-
tive tract—especially the vagina.
These bacteria readily multiply in

(Envivonmenial Strep. )

John Kirk
Department of Large Animal Clivvical Sciences

Roger Mellenberger
Department of Animal Science

Michigan State University

wounds and sores on the skin.
At calving, large numbers are
deposited onto the bedding,

Strep. uberts bacteria from the
intestinal tract have been recov-
cred from the pasture soil where
cows have grazed, while Strep.
faecalis is a normal inhabitant of
animal feces.

Because of their many environ-
mental sources, non-ag. strep. bac-
teria cannot be totally eliminated
from a dairy herd. Therefore, to a
large extent, control must rely on
prevention programs that limit
teat end exposure to the various
forms of the bacteria.

How can non-ag. strep.
infections develop and
spread within my herd?

Unlike some of the other forms
of bacteria that cause mastitis
in dairy herds, non-ag. strep.
organisms are not completely
dependent on the mammary gland
for survival.

Strep. uberis infections normally
are not highly contagious, and
their spread from an infected cow
to a non-infected cow via the milk-
ing process is not likely to happen.
Most mammary gland infections
occur between milkings when an
uninfected mammary gland
comes in contact with highly
contaminated bedding or other
surfaces. In contrast to coliforms,
whose population is highest on

sawdust bedding, non-ag. strep.
populations are highest on a straw
bedding. Chopped straw bedding
will maintain a higher population
of non-ag. strep. organisms per
bedded area than long straw.
Other farm conditions that may
increase the probability of non-ag,
strep. infections include over-
crowding; poor ventilation; poorly
maintained, dirt-based free stalls;
recent movement of cows to a
new farm or new facilitics; cow
access to farm ponds or muddy
exercise lots; and a general lack of
farm cleanliness and sanitation.

How widespread can non-
ag. strep. infections be
within a herd, and what
kind of problems can
they cause?

Strep. dysgalactiae and Strep.
uberis are less commonly found
on a herd basis than Streprococcus
agalactiae or Staphylococcus
aureus. Strep. uberis is found in
about 5 percent of infected cows,
and is the most common bacteria
isolated from beifers freshening
for the first time. Infections usually
disappear, however, within one to
three weeks after calving,

Non-ag. strep. infections can
range from mild, non-clinical cases
to severe clinical cases. Research
suggests that approximately 50
percent of cows infected with
non-ag. strep. will exhibit clinical



signs of mastitis at some time,
Most infections will have a
duration of only a few weeks,
compared to months or years for
Strep. ag and/or Staph. aureus
infections. Close to 60 percent of
infections generally last less than
30 days. About 18 percent of non-
4g. strep. cases become chronje
during lactation, however, and
may be present for more than

100 days. ‘

A major increase in non-ag,
strep. infections tends to occur at
either the beginning or end-of 2
COW’s dry period (sce Fig. 1).
Note that with appropriate dry
COw treatment, you may be able to
keep new infections at the begin-
ning of 2 dry period down o a
minimum. Regardless of whether
you dry treat your cows, however,
the incidence of increased non-ag.
Strep. cases may rise toward the
end of the dry period, since the

- effectiveness of dry cow treatment

drugs will have worn off by
this time.

The probability of 2 pew non-ag,
strep. infection Occurring during
the dry period will also increase as
a4 COw gets older,

Strep. uberis is responsible for
many new infections in dry cows.
Infections caused by these bacteria
are most likely to occur during
summer months or at any time
when the enivronment js wet and
humidity is high.

What signs might tip me
off that a non-ag. strep.
problem is present within
my herd?

® Development of mastitis in any
48¢ cows during the first 30 to 60
days of lactation, despite dry cow
treatment.

® Excessive numbers of dry cows

that have mastitis during the carly )

dry period, or dry and first-
lactation cows that develop
clinical mastitis immediately after
calving when dry cow treatment js
not used in the herd,

® A large number of COWS with
mastitis and/or signs of clinical
Mmastitis in rear quarters during the
first 70 to 90 days of a lactation,

® An increase in the herd’s
Somatic cell count, with 3 sigmi-

ficant increase in the number of
non-chronic, clinicat mastitis cases
in the herd. '
® Anincrease in clinical mastiris
cases after teat dipping and dry
COW treatment programs have
been implemented on al) Cows

for more than three years,

What should I do

if one or more of the
situations described
above applies to

my herd?

First, confirm the cxistence of
non-ag. strep. infections in your
herd. Aseptically collect sterile
milk samples for cylype tests from
one, two or all of these 8roips of
COWS; )
® 15 percent of your lactating
herd (or at least 10 1o 20 cows)
selected at randorn,
® All cows that have 3 DHIA linear
score of 5 or greater,
® All cows that show clinical signs

- of mastitis.

Have the samples cultured
by a qualified microbiological
laboratory. Your veterinarian may
have the proper lab facilities, or
you can submit samples to your
state animal health diagnostic
laboratory or your milk prochicers’
association. The culture tests will
confirm whether an infection
exists, and also determine whether
non-ag. strep. organisms are
responsible for the infection, Costs
for the cultures may range from
$1 per cow to about $10 per cul-
ture, depending on the organism
fesponsible for the infection, _

Will a monthly DHIA

somatic cell count (8CO)
identify non-ag. strep.-
infected cows? _

In many cases, ¥es. Since many
on-ag. strep. mastitis cases may
last up to 30 days (or longer) ang
SCCs are taken at monthly inter-
vals, many of the infected cows
can be pinpointed via high somatic
cell counts. You should not rely
on the DHIA SCC as your only way
to identify infected COWs, how-
ever. The primary purpose of 2
somatic cell count program is to
use it as a preliminary step in mal.

ing further mastitis-managemeng
decisions. For best results, com-
bine an SCC Program with cultur-
ing to identify infected animajs,

I I find that my herd
does have a problem
with non-ag, strep,,
what management steps
should I take to correct
the problem?

® Immediately clean up environ-
ments that could pe source of
bacterial growth. This may include
poorly cleaned or piteed free stalls,
an overused calving pen, 4 muddy
lot, or an overcrowded shelter
arca used during hot or cold
weather. When thege areas are
kept clean cn g regular basis, the
teats are less likely to become
contaminated while cows use
these areas between milkings,

@ Immediately remove chopped
Straw bedding or other fine bed-
ding (such as sawdust, ground
corn cobs, or recycled manure)
from beneath high-producing
cows, and avoid bedding dry
COWs and springing heifers within
two weeks of calving on these
materials. Preferred bedding
Materials include wood shavings,
long straw or a clean 8rass pasture,
Whenever possible, use sand for
bedding material rather than finely
chopped organic materiais,

® Provide 2 dry environment for
your herd. Damp, humid and wet
conditions are likely to increase
€xposure to environmental _
pathogens. [n addition, drier bed-
ding materials generally contain
lower numbers of environmenia]
mastitis-causing bacteria,

® Consider housing cows in
individual stalls rather than group
areas. Cow numbers should not
exceed 10 percent of the number
of free stalls in the barn,

@ Keep cows on their feet after
milking by providing them with
fresh feed. This will allow the teat
sphincter and keratin lining (the

e

~ inside of the streak canal) to close

after milking— before the teat end
has a chance to be Cxposed to

bacteria in the bedding,



Should I treat
lactating cows?

The response to lactational
therapy for all non-ag. strep. masti-
tis cases is generally only about 50
to 60 percent successful. Based on
this response rate, it is generally
not worth the cost to treat non-
clinical infections during lactation.
In some instances, however, you
may find it to be economically
feasible to treat lactating cows. For
example, some non-clinical cases
have the potential of developing
into clinical cases that may
ultimately result in severe and
long-term health effects, or even
death. Early treatment of non-
clinical cases (identified through
high somatic cell counts) may end
up saving you money in the long
run. Before you decide to treat or
not treat lactating cows, it is a
good idea to consider all potential
treatment and veterinarian
expenses that may be involved.

Can milking management
factors influence the
occurrence rate of new
non-ag. strep. infections?
Despite the fact that the major-
ity of new non-ag. strep. infections
occur between milking, milking
time infections may occur. A rise
in the ratc of new infections can
be influenced by the following
milking factors: wet milking of
cows (i.c., the use of excessive
water with no drying at prep
time ); excessive liner slippage and
wet teats at the end of milking;
and, badly worn inflations. In
addition, the combination of
malfunctioning pulsators and/or
improper vacuum levels with any
of these situations can increase the
chance of teat damage occurring,
which in turn could increase the
probability of new infections.

To help avoid problems
associated with wet milking:
® Before milking, wash only teats
with running water. Dry each teat
thoroughly with an individual
paper towel before attaching the
milk machinc.
@ If your housing conditions are
extremely sanitary and teats are
clean, consider predipping instead

of washing. Dip teats in a germi-
cidal teat dip; allow to stand for
30 seconds, then dry thoroughly
with individual paper towels.
® After milking, turn off vacuum
before removing teat cups to avoid
liner slippage. Check milking
equipment regularly to make sure
it is functioning correctly.

Note, 100, that the use of
automatic backflushing units
will not prevent non-ag. strep.
infections since most infections
occur between milkings.

Is there anything I can
do to prevent or reduce
the chances of my herd
becoming reinfected
with non-ag. strep.
infections once a
problem is eliminated?
Unfortunately, environmental
streptocecci cannot be completely
eradicated from a dairy herd.
However, a long-term prevention
program should be a part of any
mastitis control program. For best
results, consider following these
suggestions:
® Maintain and replace bedding
for dry cows, calving cows and

milking cows to prevent the “hol-
lowing out of the bedding” that
allows milk, manure and urine to
accumulate. Scrape or sweep the
rear 2 to 3 feet of free stalls and
comfort-type stalls twice a day to
prevent manure buildup. Calving
- areas should be cleaned and
sanitized after each freshening.
® Make sure free stalls and
comfort stalls are correctly
designed for the size of cows that
will be housed in them. For
proper cow stall platform sizes
and free stall dimensions, sce the
bulletin in this series titled
“Mastitis Control Program for
Coliform-Infected Dairy Cows.”
® Avoid overcrowding of free stall
or loafing areas so that cows will
not rest in alleyways.
@ Make any changes in feed
rations and cow routines gradually
to prevent stressful periods.
® Provide cows with adequate
daily amounts of vitamins and
minerals—particularly selenium
and vitamin E. Studies have
indicated that deficiencies of
vitamin E and selenium can
contribute to an increase in the
incidence of environmental

Figure 1. The periods when new cases of non-ag. strep.
(environmental) mastitis are most likely {o develop.

=
. : Most infections tend to occur at
Relative either the beginning or end of a
incidence of cow’s dry period.
new
infections
B With no dry cow treatment
With dry cow treatment
I I Time Period I I
Beginning of 7to 10 days

dryoff period

after initial dryoff before calving

2 to 3 weeks Calving
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mastitis, For lactating and dry -
cows, Michigan State University
dairy nutrition specialists recom-
mend a minimum of 300 I7s of
vitamin E per cow. Additionally, in
light of recent changes by the U,
Food and Drug Administration in
the amounts of supplemental sele.
nium that dairy cattie can receive
in their rations, MSU specialists

North Centraj Regional Exten-
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Peer review and prepared as a
part of the Cooperative Extension
activities of the thirteen land-grant
universities of the 12 North Centraj
States, in Cooperation with Exten-
sion Service-{).S. Department of .
Agriculture, Washington D.C. The

South Dakota State University
Ag. Comm, Ctr., Box 2231
Brookings, SD 57007
605-688-5628

University of Wisconsin
30 N. Murray St,
Madison, Wi 53715
608-262-3346

fecommend a daily minimum of
068 pounds of Selenium 90 (200)
Premix per cow, which provides
the equivalent of 6 mg per cow.

® Provide well-ventilated and
lighted housing areas to preverit
environmental stress,

® Cooperate with your local
veterinarian to establish non-ag,
strep. control and prevention

programs,

What about the use of
teat dips on my herd?

Germicidal teat dips can be -
effective against gram-positive
ofganisms such as non-ag. strep..
Dipping teats after milking with
latex dips, which form 4 protective
barrier over the teat end, may help
to prevent entry of bacteria into
the streak canal between milkings;
To be effective however, the dip
must dry on the teat end before
the cow lies down, -

Some herds have been
Successful in using a latex dip for
hjgh-producing cows during the
first 90 days of a lactation and a
germicidal dip for cows in other :
lactation stages. Experiment with
these dips to determine the dipping
procedure that works hest for
your herd. :

This is one in a series of
yulletins on mastitis control

n dairy herds. Contact your
ounty Cooperative Extension _
ervice office for information
n other forms of mastitis and
oW to control them,
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Streptococcus is a general name
for a class of bacteria capable of
causing mastitis (inflammation of
the udder) in dairy cows.

Sireptococcus agalactiae, also
called Strep. ag, is the most com-
mon cause of non-clinical mastitis
infections of cows within a dairy
herd. Strep. ag. causes approximately
40 percent of all mastitis infections.

This bulletin will focus on the
source of Strep. ag infections within
a dairy herd, and suggest useful con-
trol and prevention tips for dairy
farmers.

Where can Strep. ag. be found
o the farm?

Infected cows are the source of
Strep. ag. Though it can survive
indefinitely within the mammary
gland, Strep. ag. survives only a short
time outside the mammary gland.
Cows infected by Strep. ag usually
have at least two infected quarters.

How could Strep. ag. infections
develop and spread within my
herd?

Purchasing Strep. ag -infected
cows and adding them to a Strep.
ag.free herd can result in a majority
of cows becoming infected within a
few months.

Infections can alsc develop
among group-penned heifer calves.

John Kirk

Department of Large Animal Clinical Sciences

Roger Meflenberger
Department of Animai Science

A caif's mammary gland may become
infected with Strep. ag ifit is
suckled by z second calf that has
been fed whole milk from an
infected cow. The infection can then
remain indefinitely in the newly
infected heifer’s mammary gland.

Infections are spread from
infected cows to non-infected cows
during mitking via mitking
machines, contaminated milkers’
hands, and common wash materials
such as rags and sponges.

A dairy farmer may be treciing only one clinical case of Sirep. ag.-mastitis
wher there are actually 20 cows infecied.




How widespread can a Strep. ag.
problem be within a herd, and
how severe are the resuits from
such an infection?

It is not unusual to find 60 to 80
percent of cows within a herd
infected by Strep. ag The majority of
these cases are non-clinical; in fact,
Strep. ag infections account for only
2 percent of all clinical mastitis
treatments. It has been estimated,
however, that a dairy farmer may be
treating only one case of clinical
mastitis for each 20 to 40 quarters or
cows that are actually infected.

Strep. ag infections are usually
relatively mild when measured in
terms of udder swelling, systemic
health problem or quarters lost,
though infections can become
severe enough to result in the death
of a cow. Normally, Strep. ag. infec-
tions do not result in acute mastitis
cases.

What effects does Strep. ag. have
on milk quality and production?
Strep. ag. is considered the lead-

ing cause of illegal somatic cell
counts in bulk tank milk (counts
greater than 1,000,000). In addition,
some illegal bulk tank bacteria
counts (greater than 100,000) can be
traced to Strep. ag infections.

As somatic cell counts rise, milk
quality decreases, because milk
solids such as lactose and casein
decrease. Milk production from a
cow with an infected quarter may
decrease as much as 40 percent
without the cow’s showing apparent
clinical signs of mastitis. A reduction
in milk quality ultimately leads to
increased income losses for the dairy
farmer who bases his or her milk
sales on component pricing or who
is paid a premium for higher quality,
lower cell count milk.

What are some indications of a
Strep. ag. problem that I might
recognize in my herd?

e Bulk milk tank or DHIA weighted
somatic cell counts that are consist-
ently between 600,000 and 1,000,000
or higher (linear score of 6 or
higher) and only 60 to 70 percent of
your herd showing cell counts of
less than 400,000 (linear score of 5).
The clinical infection rate among
your herd will probably remain low

(1 to 2 percent), including any cows
that have linear scores of 8 or higher.
@ Heifers freshening with “blind”
(non-functional) quarters.

® A decrease in herd milk produc-
tion, despite good general herd
management.

e Illegal bacteria counts greater than
100,000 in bulk tank milk, even
when you are using clean equip-
ment, good washing procedures and
proper cooling methods.

e What appears to be a good
response by clinical mastitis cases
treated with penicillin or synthetic
penicillin.

Keep in mind that no cow is
immune to Strep. ag Infections can
develop in cows at any age and dur-
ing any stage of lactation. And
because most Strep. ag. infections
are non-clinical, there will be no
visual signs that will pinpoint differ-
ences between Strep. ag and
another organism that may be caus-
ing a mastitis infection, such as
Staphylococcus aureus.

What should I do if I recognize
some or all of these situations
within my herd?

First, determine whether your
herd has a Strep. ag. problem. Col-
lect sterile milk samples for culture
tests from 15 percent of your herd
(or at least 10 to 20 lactating ‘cows)
selected at random, or from a min-
imum of 20 cows with somatic cell
counts of 400,000 or higher (linear
score of 5). Have the samples cul-
tured by a qualified microbiological
laboratory. Your veterinarian may
have the proper lab facilities, or you
can submit samples to your state
animal health diagnostic lab or your
milk producers’ association. Costs
for culture tests may range from $1
per cow to $10 per culture, depend-
ing on the organism responsible for
the infection and the laboratory
involved.

What will the results of the cul-
ture tests from my milk samples
tell me about a possible prob-
lem within my herd?

Positive results of 30 to 40 percent
or more of the milk samples you had
tested for Strep. ag would indicate a
significant non-clinical mastitis prob-
lem within your herd.

Each cow with a somatic cell
count greater than 300,000 should
be considered infected. If cell counts
are high but the milk is negative for
Strep. ag, other organisms are prob-
ably responsible for the high cell
counts. Culture tests will identify
these organisms, and you can then
begin appropriate control
procedures.

If culture tests indicate that more
than one type of organism besides
Strep. ag. is responsible for mastitis
infections within your herd, consult
other bulletins within this mastitis
control series to determine appro-
priate control procedures for infec-
tions caused by those organisms.

What management steps should
I take to solve a herd mastitis
problem caused predominantly
by Strep. ag.?

There are several options to
choose from in managing your Strep.
ag -infected herd. The urgency of
your situation should dictate how
quickly you begin an action
program.

1) Emergency Program: If the last
two out of four consecutive bulk
miltk somatic cell counts were
800,000 or higher, and high counts
were a result of Strep. ag infected
cows, you need to begin an action
program immediately. Consider fol-
lowing action program #1 to avoid
suspension from the milk market.

2) Short-Term Program: If your last
several bulk tank or DHIA cell
counts were low but there is still an
indication of Strep. ag infections
within your herd, you may wish to
implement action program #2.

3) Long-Term Prevention/Control
Program: If you are interested in
keeping a mastitis problem from
recurring once it is under control,
you would be wise to go with pro-
gram #3 IN ADDITION to either the
emergency program or the short-
term program.

Action Program #1
(Emergency)

Example situation: Based on cul-
ture tests, 80 percent of your herd
has Strep. ag. infections. Your last
four bulk tank somatic cell counts



Strep. ag. is ofien transferred from an infected t0 a non-infected cow during milking routines via rags and sponges,
milkers’ bands, or coniaminated teal cup liners.

have averaged 1,000,000. In addition,

your herd production has been run-
ning at about 40 pounds or less per
COw.

What should I do?

Set up an intensive Strep. ag erad-
ication program. This program will
include treatment of 2l cows and
all quarters. Be sure to contact
your milk cooperative and inform
them of your plans to begin treat-
ment. Consult with your local veteri-
narian before beginning any treat-
ment on your herd. In addition, start
developing 2 long-term mastitis con-
trol program (see action program
#3).

DAY 0—Cull any cows five years old
and older that have these
characteristics:

1) Positive culture results for
Strep. ag. infections.

2) Somatic cell counts of
1,600,000 or higher (or linear score
of 7 or higher) for three or more
months.

3) A previous history of chronic
clinical mastitis or cell counts that
exceed 2,000,000.

In addition, dry off any cows that
are within 80 to 90 days of
freshening.

DAY 1—In consultation with yout
veterinarian, treat all quarters of all
lactating cows with 4 commercially
available, prepackaged drug formu-
lated for lactating cows. (Penicillin is
the preferred drug.) Follow direc-
tions on the drug label for proper
treatment schedule. Cows that are
within 80 to 90 days of freshening
should be similarly treated with an

approved drug that is designed
especially for dry cows.

DAY 2--Continue proper treatment
schedule according 1o label direc-
tions before beginning next step. At
the end of the last treatment, begin
prescribed withdrawal period.
(NOTE: last treatment may not
necessarily fall on Day 2.)

DAYS 4-6--Following prescribed
withdrawal period (approximately
72 hours) for drugs administered
Days 1-2, begin re-entering milk into
tank. Have your milk cooperative
collect a milk sample from the tank
after the first two milkings to check
for presence of antibiotics.

DAY 21—Reculture complete herd.
plus any heifers or cows that have
freshened since Day 0.

DAYS 24-25—Based on culture
results of samples taken on Day 21,
re-treat (with same drug, as per Day
1 instructions) any cows that test
positive for Strep. ag and any cows
with cell counts greater than 400,000
(linear score of 3). Keep your milk
cooperative informed of the progress
of your treatrment program. You may
ship milk from cows that were cul-
tured negative and that show cell
counts less than 400,000.

DAYS 28-31 —Repeat schedule from
Days 4-6 for cows that tested positive
for a second time. Be sure to follow
the prescribed withdrawal period.

DAY 46—Resample cows ireated on
Days 1 and 24-25, as well as heifers

and dry cows that have freshened
since Day 21. Any heifers and/or dry
cows that culture positive for Strep.
ag should be treated according to
instructions on Days 1 and 24-25.

What shouid I do with cows that
do not respond after two series

- of treatment?

Based on the culture results of
samples taken on Day 46, cows that
culture positive for the third time
and/or that do not respond to anti-
biotic therapy should be culled.

Culling non-responsive cows may
be the best solution to eliminating a
chronic Strep. ag. infection, but cash
flow problems may require you to
consider other solutions. If you must
keep chronically infected cows in
your herd:

@ Milk them last, in a group separate
from the rest of the herd.

e Dry treat them at the end of lacta-
tion, and reculture by Day 5 of the
next lactation. Cows that remain pos-
itive for Strep. ag. for a second lacta-
tion should be culled immediately
or milked last for the rest of their
productive life.

Even if ¥ carefully follow a
treatment plan, is it still possi-
ble for my herd to get rein-
fected? If so, how?

One cow with a Strep. ag. infec-
tion can reinfect the majority of the
herd within a few months. Thus, you
really cannot afford to maintain even
one Strep. ag -infected cow in your
whole herd.

Once Strep. ag infections are
eliminated from a dairy herd, the
only way reintroduction can occur is




through the purchase and addition
of infected heifers and/or cows to
the herd.

Action Program #2
(Short-Term)

Example situation: Half (50 per-
cent) or less of your herd is infected
with Sirep. ag, and/or your herd's
bulk tank DHIA weighted somatic
cell count has been ranging from
400,000 to 600,000. You have con-
firmed cases of Strep. ag. infections.

What should [ do?

If you have not already done so,
have your complete herd cultured to
identify all infected animals. With
this action program, complete herds
are not treated—only cows that cul-
ture positive for Strep. ag or that
have somatic cell counts greater
than 400,000 (linear score of 5 and
above).

DAY 0—As with action program #1,
identify and cull all cows that have a
long-term history of mastitis and a
continual cell count of 1,600,000

(linear score of 7 or higher). In addi-

tion, dry off and dry treat all cows
that are within 80 to 90 days of
freshening.

DAYS 1-46—Follow the same treat-
ment program described for Days
146 of action program #1. In addi-
tion, begin long-term control pro-
gram (action program #3).

It is extrernely critical TO
SEGREGATE TREATED COWS
AND MILK THEM LAST. Do not
attempt to use “blitz” therapy—
treatment of the entire herd—for
short-term contrel of Strep. ag. if you
cannot segregate cows that need to
be treated.

Action Program #3
(Long-Term Prevention
& Control)

Example situation: You have sev-
eral confirmed cases of Strep. ag.-
infected cows but relatively few clin-
ical cases. In addition, your herd’s
bulk tank or DHIA weighted somatic
cell count has been averaging
300,000 to 400,000 (linear score of
4105).

What should { do?

Begin a long-term prevention/
control program that includes basic
management steps and recommends
lactation therapy only as needed.

In addition, this program contains
valuable suggestions for preventing a
Strep. ag problem from recurring
once it is alleviated.

Generally, the dairy farmer
described in the above situation is
not in trouble with the milk market,
and a majority of cows in the herd
are not infected. In this type of situa-
tion, Strep. ag. infections can be
eliminated from the herd over a two-
to three-year period.

Is a longterm program really
that important?

As we have emphasized through-
out this bulletin, a short-term pro-
gram may improve a current prob-
lem, but unless a long-term program
is started at the same time, the Strep.
ag problem you worked so hard to
get rid of this year may return in full
force next year.

Consider following these steps
toward long-term prevention of a
Strep. ag. mastitis problem within
your herd:

e Cull chronically infected cows that
continually show somatic cell counts
greater than 1,000,000 (or a linear
score of 6 or higher).

e House calves individually when
you feed them whole milk.

® Culture newly purchased cows
before adding them to the milking
string.

® Culture milk from purchased, bred
heifers for presence of Strep. ag by
six days postpartum before adding
them to the milking string.

e Use well-designed milking equip-
ment correctly, and keep it well-
maintained. Overused inflations,
grossly undersized vacuum pumps
and malfunctioning pulsators can
play a major role in aiding transfer of
Strep. ag infections from cow to
cow.

e Follow a carefully planned milking
routine to decrease the possibility of
transferring infections during milk-
ing. Washing and drying teats for
prepping should take a minimum of
20 to 25 seconds. Attach milking
machine within 30 to 60 seconds
after you finish prepping. At the end

of the milk flow, use a positive
vacuum-shutoff before removing the
mitking machine.

Teat dipping should be a regular
part of your milking routine. Apply a
post-mitking sanitizer after remaoving
the machine, making sure to cover at
least 50 percent of each teat.

e Dry treat all quarters of all cows
with an antibiotic formulated specif-
ically for dry cows.

® Segregate known infected cows
and milk them last.

e Use DHIA or a similiar somatic cell
count program to monitor each cow
every month.

¢ Culture cows that have clinical
mastitis and treat according to your
veterinarian’s instructions.

e Sample the bulk tank periodically
to monitor for Strep. ag once an
infection problem is under control.
e Cooperate with your local veteri-
narian to establish Strep. ag control
and prevention programs.

SOMATIC CELL COUNTS AND
EQUIVALENT DHIA LINEAR SCORES

Average Somatic DHIA Linear
Cell Count Score
12,500 0
25,000 1
50,000 2
100,000 3
200,000° 4
400,000 5
800,000 6
1,600,000 7
3,200,000 8
6,400,000 9
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Somatic Cells - To Monitor and EVaIuate Mastitis Contral

HIOF dNU Evaluidic s i o2t =

Somatic cells are a naturally occuring part of milk. They arise from two sources. The first is
normal tissue or milk secretory cell turnover. The second source is white blood cells
(leukocytes), which play a role in immunological protection of the mammary glands.
Leukocytes occur in greatly increasing numbers in response 10 increasing degrees of mastitis
infection and inflammation. Consequently, somatic cell information can be used to monitor the
effectiveness of mastitis control, as the number of somatic cells in milk is inversely related to
udder health, milk production and milk quality.

Somatic Cell Counts - Converted to Linear Scores

Somatic cells are measured as thousands of cells per milliliter of milk. Somatic cell counts
(SCC) range from tens of thousands to many millions. The actual SCC are converted to linear
" score (LS) values for greater usefulness for herd management evaluation by grouping SCC
values into ten groups (0 - 9); each group can then be divided further into ten subgroups (.0-.9).

The correspohding values for SCC and LS are shown in Table 1 on the following page. A
change of one unit in LS corresponds to a doubling or halving of SCC. For example, “LS 3”1is
equal to 100,000 SCC; “LS 4” is equal to 200,000; “LS 5” is equal 10-400,000 SCC. Or, .

interpreting from figures within the body of Table 1, a value of 500,000 SCC falls within the
range of LS 5.3 - 5.4. ' - . ' :

There are advantages for using Linear Scores rather than SCC values:

1. Consistent LS relationship to milk loss. LS values are directly related to milk
production losses as shown in Table 2. A change of one unitin lactation average LS corresponds
to about .75 pounds milk/day loss (or about 200 poundsilactation) for a first lactation cow; or
about 1.5 pounds/milk/day loss (or about 400 poundsilactation) for a second or greater lactation
COW. :

2. Average of LS values. When using only a single sample day measure of somatic cells,
either the SCC or LS value is equally useful for analysis and interpretation. However, in most
cases, an average of several somatic cell values is more effective than a single value in
evaluating mastitis status, whether month-to-month during lactation of i-ndividual COWS O among
all cows in a group or the entire herd. Averages of LS values are more accurate and effective for
mastitis management than are averages of SCC values because they offset extreme or short-term
variation in individual SCC mieasurements (Table 3).




Table 1

Linear Score ' . Linear ‘Score o
(Units) : ' (Tenths) ' -
.0 .1 2 .3 4 5 .6 ) 7 '8 .9 ]
0 12 13 14 15 16 18 19 20 22 23]
1 25 27 29 31 33 35 38 41 44 47 | -
2 50 54 57 62 66 71 76 81 87 ° 93
3 100 107 115 123 132 141 152 162 174 187
4 200 214 230 246 264 283 303 325 348 373
5 400 429 460 492 528 566 606 - 650 8968 746
6 800 857 919 985 1056 1131 - 1213 1300 1393 - 1493
7 1600 1715 1838 1970 2111 2263 24os 2599 2786 2986
8 3200 3430 3676 3940 4223 4528 4851 5199 5572 5972
9 6400 6860 7352 7880 8445 9052 9701 10398 11144 11944

Adapted from Shook (Wisc) ADSA, 1982

Table 2

B |

Somatic Cell Count (Thousands) | Milk Yield Losses I

Linear ' PerDay Per305 Lactation l

Score | Mid-point Range ' 1st 2nd (+)* 1st' 2nd(+) J

0 12.5 o 0-17 |

1 25 18 - 34 o . |

2 50 ' 35-68 Pounds of milk_loss relative to LS 2 |
3 100 69 - 136 75 15 2000 400

4 200 . 137-273 15 3.0 400 800 e

5 400 - 274 - 546 2.25 4.5 600 1200 _ J

6 800 547 - 1092 - 3.0 6.0 800 - - 1800

7 1600 1093 - 2185 3.75 7.5 - 1000 2000

8 3200 | 2186-4371 | 45 9.0 1200 2400

9 6400 4372 or more | 525 105 1400 2800 - !

|

5 . Ustand 2nd (+) refer (1 1st lactation and 2nd and iater lactation cows



Table 3

Count LS

Count LS Count LS

| Jan

207,000 4.0 103,000 3.0 140,000 3.4

Feb 207,000 4.0 103,000 3.0 140,000 3.4
Mar

Apr

May |

June 1,143,000 6.5

July 103,000 3.0

Aug l

Sept - | . | o |
Oct 207,000 4.0 103,000 3.0 140,000 3.4 |
_Nov RY_D

DRY_DRY
00 34

Table 3 contrasts SCC and LS values for three hypothetical cows showing the advantage
of using LS averages over SCC averages. Cows 1 and 2 have the same lactation average SCC, .
but different lactation average L.S's and different milk production losses for their 10 month
lactations. For cow 2, a single high monthly SCC makes the lactation average SCC as high as
that for cow 1, even though cow 2 had only half as many somatic cells as cow 1 for Y of 10
months. The lactation average LS offsets the effect of extreme variation and more accurately
indicates the degree of milk production loss. Cow 3 compared to cow 2 has different monthly
and lactation average SCC values, but both have the same lactation average LS and.
consequently, the same estimated loss in lactation milk production.

L



DHI Somati on Reports

The DHI-SCC-LS evaluation reports are presented by reviewing an actual set of farm records.

I Herd Summary

Summaries of SCC-LS information on a herd basis are an important first step in evaluating
and monitoring mastitis control. - -

A. Graphs (Extra Cost Option):
The graphics option gives the easiest and most obvious analysis of monthly and seasonal
levels and trends of LS for: (a) herd average, (b) percent distribution of cows, {¢) estimated _

percent of infections, and (d) distribution by lactation number and stage.

1. Herd Average Linear Scores

occurred.

Figure 1.

Herd Average Linear Score
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2. pPercent Distribution of Cows by Linear Score

It is useful to know the distribution of values around any average. The percént distribution of
cows by LS is shown in two graphs (Figures 2 & 3).

The ten LS values 0-9 have been divided into two categories, one with HIGH LS ie, LS5
and above, as shown in the top graph (Fig. 2.)and LOWLS ie., LS 4 and below as shown in
the bottom graph (Fig. 3) for the example herd. The mid point is 4.5, but the discussion is
referred to by whole numbers for simplicity.

The HIGH LS graph gives the total percentage of cows within this category; it also shows the
percentage of cows within LS 5,1.8 6 and LS >7. (LS =7 combines all cows with LS 7,8, 019
because all of these are at extremely high levels and indicate a severe mastitis infection).

The LOW LS graph gives the total percentage of cows within this category, it also shows the
percentage of cows within LS 4,LS 3, and LS <2. (LS <2 combines all cOWS withLS 2,LS lor
LS 0 because all of these 1S are at extremely low levels and indicate a very low likelihood of
mastitis infection). :

Dividing the LS groups into two categories, High or Low, is usefulasa general indication of
cows having a High or Low probability of mastitis infectin. The higher or lower the LS within
each category, the higher or lower is the probability of a mastitis infection. '

Note that the example herd, within the last 3 months, (i.e. from 4-12-89 thra 8-15-89) has
changed from 18 percent of all cows likely infected (and only 3 percent in the very high LS =7
level) to 82 percent of the cows probably infected (with 26 percent in the very high somatic cell
group). Itis clear that the problem is occurring in a large portion of the herd, not just a few
problem cows. :
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3. Estimated Percent of Animals with New and Chronic infections

Mastitis is the Tesult of: (1) the rate at which new infections occur, and (2) the duration of
infections i.e., how long they remain as chronic infections. The estimated percentages of cows
with "new" and "chronic” infections for each of the last 12 sample dates are shown in Figure 4
for the example herd.

The rate of new infections is estimated as the percentage of cows whose linear SCOres
increased from LS 4 ot less to LS 5 or greater from the previous to the current sample dates.

The percentage of cows with continuing or chronic mastitis infections is estimated as the
percentage of cows whose linear scores werc LS 5 or greater on both the previous and current
sample dates. ' '

Figure 4. [ E &k e s

Chronic

Percent
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11-16-88
12-16-88
1-13-89
2-12-89
3-11-B9
4-12-69
5-13-B9
6-16-89
7-14-89
8-15-89

Sample Date

Monitoring month-to-month changes in the new infecuon rate can be a very useful indicator of
the trends and effectiveness of mastitis control practices in a herd. A significant increase in the
new infection rate is a warning that corrective action should be taken; a warning that often
appears before a clinical outbreak occurs.

Changes in percentage of chronic infections are usually less variable month-to-month as a
result of longer term O continuing infections or the time for somatic cells to decrease following
infection or clinical cases. '

Note that, in this example herd, for the last sample date, there was a dramatic increase to a
new infection rate to 58 percent. - '




4. Linear Score Distribution by Lactation Number and Stage of Lactation

The graph in Figure 5 provides for analysis of mastitig control by age as:

* Lactation Number

st Lactation
* 2nd Lactation
* Ird+ Lactations
and by '

* Stage of Lactation

(according to number of days ip, mitk for the curreny lactation)

* Early: less than 46 days
s Mid: 46 through 180 days
* Late: more thay | 80 days

occuring from springing heifers or dry cow management and calving conditions, because the
Increase in LS values is also nearly as great or greater during the “Mid” or “Late” stages of al]



Figure 5.
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B. Printed Report

£ LS information (see

ed reports with tables O

All DHI-SCC herds receive the standard print
page 10). The Herd Summary Report page for the example herd, gives the aumerical values
duced. Much of the information in the previous
¢ levels

from which the preceeding graphs were pro
plies to this standard Herd Summary

discussion about graphs ap
tus can be obtained from these tables as fro

and trends for mastitis sta
pe analyzed more easily and quickly from the graphic presentation. -

Report. Infact, the sam
m the graphs, but they can

1. Sample Dates
nt sample day information 18 reported across the top ToOw; values for the previous 11

The curie
d below.

sample dates are printe
d Average Linear Score

cores for all cows in the milkin

2. Her
g herd.

s the overall average of linear s

of Cows by Linear Score

This value 1

3. Percent Distribution

mmarized as 6 LS groups in which LS 0,1,2 are combined as
9=1S>7 (all LS greater than or equal to

are su
fage (Pct.) of the milking herd

al to LS 2) and LS 7.8,
s in each group, and the percen

The 10 linear score vyalues
LS <2 {all 1S less than or equ
LS 7). The number (No.) of cow

are shown.

4. Estimated Infections
As LS values Increase, there is an increasing probability of a masitits infection.

n, it is useful to divide the LS groups into two categories:

a. For general evaluatio
ly LOW probability of a mastitis infection.

ly HIGH probability of a mastitis
discussion 18 referred to by whole numbers

1. LS 4 and below indicates a relative
dicates atelative

2. LS 5and above in
infection. The mid point s 4.5, but
for simplicity.

b. Estimated rates of new of chronic infections are determined:

(Pct.) of cows whose

- the number (No.)
m LS 4 or less 1o 1.§ 5 or greater from the previous

1. Estimated new infections and percent
linear SCOTES increased fro
to the current sample dates.
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2. Estimated chronic infections - the number (No;) and percent (Pct.) of cows
whose linear scoreg were LS 5 or greater on both the previoys and current
sample dates, : '

S. 100 Ibs. Milk Lost, Herq/ag Days

The “hidden losses”. of herd milk Production per month (30 da
for each COw according

to the rclationsh_ips shown in Table
50,000 SCC: range 35,000

Y'pcr_idd) are based on the LS
to 70,000)

2 and compared to'LS 2 (midpoint
as the “zero Jpgg baseline” . - a
The “dollar logs” can

be calculated for your 'hér_d b
your price received per 1

Y multiplying ﬁhe number reported here by
00 pounds of milk ' _ ‘

Example herq:

~ Dollar loss = 78 X price received per 10 pounds of

Dollar loss = 78 x 513.50(cwt

Dollar loss = $1053.00 (30 day loss)

Average Dollar loss/day = g 1053.00/30 = $33.10/day

Your herd:

milk

Dollar loss = § X price received per 100 pounds of milk
Dollar losg = $__ (30 day loss)

Average Dollar loss/day =_$_;_;JS_0 = $___~_;_Jd_f'iy



Score Distribution by Lactation Number and Stage

#Previous” and "Current” sample date 10 allow
according to the following '

6. Linear
Information is presented for the
short term comparison. The information is arranged

descriptions:

a. Lactation number

This shows COWS grouped by first lactation (1), second lactation (2), _

and third lac_tation and greater (3+).

b. Lactation stage
Cows are grouped within their current lactation according to days in milk:
EARLY: less than 46 days

MID: 46 through 180 days
LATE: more than 180 days
information is reported for :

c. For each lactation number and siage,

i) NO. COWS: Number of cows in that category

i) LS AVG: Average of linear SCOres for all cows :

jii) LS 5+ PCT: Cows with LS 5 or greater
of all milking cows.
Overall average linear score of all co

iv) AVG LS:
and in each lactation stage.

number,

NOTE:
s above as an aid or caution to interpretation
herds must be aware that an
onsidered with some cauftion

in several table
none) are involved. Small
0,1, or 2 cows should be ¢

Number of cows (No.) is given
when only a few COWS (sometimes

- average or percentage based only on
when evaluating herd levels and trends.

(+) (likely. infected) as perce:

ws in each lactatior.
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High Linear Score Cows

A. Standard Report

a. Cow IDENTIFICATION
a. COWCCN:  Cow Computer control number.
b. BARN NAME: Cow barn name or number.

b. LACT. NO. Current lactation number.
C. DAYS IN MILK Days since calving this lactation,

d. MILK LBS. Daily milk yield. (SPAN: is printed if daily milk yield ig
missing.) _ : ,

a. CURRENT s. D, Linear score for the current sample date. Cows are ranked
in this section from highest (LS 9.9) to lowest (LS 4.5) linear score, i.e. for cows
having a relatively high probability of mastitis infection. '

14



b. LAST S.D. Linear score for the previous sample date is listed for
comparison. A high probability of new infection is indicated if the last sample day
LS was 4 or less(-). A chronic or continuing infection is indicated if the last
samnple day LS was 5 or greater(-+). -

¢. CURR. LACT. AVG. The average linear score for all prev_ioﬁs sample
dates in each cow’s current lactation. : -

d. LAST LACT. AVG. The avérage linear score for all sample dates during
each cow’s previous lactation. Such a linear score is, of course, not available
(NA) for a 1st lactation COW.

Other indicators

i. DRY When "DRY" prints in the LAST SAMPLE DAY column, this
indicates the cow was dry at that ime. ' _

ji. NA Value was not available. Applies to 1st Jactation cows which ha-e
no last lactation average and/or have lost or missing samples.

#ii. TFT Too fresh to test. This indicates that the calving date was six
days or less before the sample date. No sample was taken.

iv. THERE ARE NO HIGH LINEAR SCORE COWS TO BE
LISTED |

This message prints if there are no cows with LS 4.5 or greater for the

current sample date. :

e. PERCENT OF HERD SCC This value is the percentage of somatic cells in
the total herd milk that was contributed by each cow. This is based on each cow's
SCC/ml milk multiplied by milk yield for that cow. It is the percentage of

* somatic cells contributed by each cow 1o the bulk tank somatic cell count, if no
milk was withheld from the tank.

A dash (©) in this column means that the somatic cells contributed by that COw:
were less than 1 percent of the total herd somatic cells. '

For this herd, note that the first cow, number 101, contributed 13 percent ofall
somatic cells in the bulk tank. If the bulk tank SCC was ata critical level, such 28
jeopardizing a quality premium payment, withholding this cow’s milk until her
count could be lowered, could have a substantial effect on reducing the tank

SCC. :

Also note that the fourth cow on the list, number 57, contributés more somatic
cells to the bulk tank (8 percent) than the two cows above her with higher LS,
because her milk yield is greater. '

15



3. Remarks

The block of Space on the right side of the page is where additiona] information can be
written. ' '

This column, titjed REMARKS, includes inforrnation such as:

a. clinical mastitis and treatments (date, quarters, frequency, anubiotic,
management factors, etc.).

b. results of CMT and bacterial cylture results.

C. other information to guide mangement or culling decisions.

B O sy
[ Paga ] DHI SoMATIC CELL
EVALUATION REPORTS
4 !l_._ HIGH LINEAR SCORE COws
1 pars LINEAR BCORES
DAY3 308 DAY SINCE . CURR LAST  PERCENT
cow BARN  LacT, (] BILX  LE MUK LasT CuRg LAST  Lacy, LACT.  OF HERD
CCN NAME MO, M. LAY, PRO, BRED 3.0, 3.0, AV AVG = o REMARKS
To1 9% 4 244 86 25,257 =5 9.3 7.1 4.7 3.4 13 _
2 2 10 212 43 15,376 13§ 8.7 S.1 5.2 3.8 3 I
180 55 1 48 43 _ 8.2 5.5 8.9 WA [ 3 }
57 15 & 39 [T] 8.1 6.0 6.1 3.5 ) 5
E’ 87 i% 5 192 64 21,730 144 8.0 7.9 6.8 53 5 J '
I
'L 73 28 & T R T a— ie7 | 78538 53 33 z )
i79 11 1 1] 72 7.3 25 s NA 4 ,‘
173 a1 1 208 S 19,003 72 {73 I A F] !
163 38 2 % 113 7.2 &.2 5.3 1.5 5 :
—_—
174 45 1 19 56 22,394 5] 5.9 4.1 3.7 " ma ] I -
177 53 1 174 47 18,758 40 }ﬁ.s 3.0 5.8 WA F] i
27 <3 & 105 °? 24,957 25 s .8 6.2 €8 %7 Ty —1
Tea 311 195 58 23,311 113 6.7 4.3 2.7 " ha z :
183 59 1 %0 78 5.6 a1 5 3 NA z i
144 8 2 20 81 $.5 DRY 4.5 z.5 F O
169 32 1 187 35 18,707 = 6.4 3.8 4.5 Tha 1 ,
159 40 2 58 1 3.7 1 T
62 83 § 244 .0 4.7 1 :
_ ! H
134 793 i4 4 3.3 2 H
131 13 38 3 3.8 P -
109 e & 7% 7 7.9 1 ’
_
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4. Barn Information Action Sheets, BIAS (an extra cost option)

Linear score values for High Linear Score Cows can also be printed on Barn Information
Action Sheets, for use at the milking center or wherever a dairy producer wishes to have such

information readily available for reference or as a basis for “action”. See the BIAS sheet for our
example herd.

The cow’s current sample day linear scores will print from high to low order. The same list of
cows will be printed as on the standard report of High Linear Score Cows unless a lower limit
option other than 4.5 is selected; the lower limit can be selected as any value between 9.0 and
4.0. For our example herd, the BIAS sheet shows the dairy producer chose only cows with linear
* scores greater than or equal to (GE) 7.0 as the lower limit he wanted to consider for "action" at
 the barn, for example, a close check for signs of clinical mastitis, etc.

Some of the other information on the High Linear Score Cows report is printed on the BIAS
sheets, but in a different order.

BARN INFORMATION ACTION SHEET

ST, ] CO. HERD NO.| il [ P ]
8 15 8 [17] 89
(:- LINEAR SORES GE 7.0 j)
COW BRN NM | PCT OF CURR LST DAYS CUR LST
CCN HERD LS LS MILK AVG AVG
101 96 13 19.3 7.1 244 4.7 3.4
2 2 6 18.7 5.1 212 5.2 3.4
180 55 & 8.2 5.5 48 4.7 NA |
57 15 8 8.1 4.0 39 6.1 3.5
87 14 5 | 8.0 7.9 192 6.4 5.2
93 28 5 7.8 5.6 476 5.3 3.9
179 11 4 | 7.3 2.5 69 5.1 NA
173 41 2 | 7.3 2.6 208 2.9 NA
163 34 5 7.2 4.2 &b 5.7 1.5
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[ll. Individual Cow Linear Scores

This section lists all cows that have entered the milking herd and still remain in the herd.
For the current sample date, values are given for days in milk (DIM) and somatic cell count (SCC)
in addition to linear score (LS) and daily milk yield (MILK). Forthe 11 previous sample dates,

MILK and LS values are given. In addition, current and last lactation LS averages and 305 day ME
yields are shown. :

A. COW IDENTIFICATION
1. COW CCN Cow computer control number
‘2. BARN NAME Cow barn name or number
B. LACT. NO. Current lactation number
C. SAMPLE DATES
1. Current sample dates
DIM Days in milk (i.e. since calving this lactation)
SCC Actual somatic cell count (000 = thousands/ml rnilk)
MILK Daily rnﬂk yield, pound/day (SPAN: prints if daily milk yield is

missing, NO-MLK prints if first sample is missing and cow is more than
seven days in milk)

LS Linear score equivalent of SCC.

2. Previous sample dates The date, daily milk yield and linear score
are listed for each of the 11 previous sample dates. Days in milk (DIM)
is not listed, but can be estimated from DIM for the current sample date.
Linear score values are listed on a separate (second) line for clarity and
ease of observation. '

D. CURR. LACT Current lactation.

1. 305 DAY ME MILK PROJ. Lactation milk yield projected to 305 days
mature equivalent (ME) i.e., adjusted for age and season at calving for _

~ this lactation, PROJECTED if days in milk are equal to or more than 90 days and
less than 305 days. If a cow milks more than 305 days, the 305 day value
remains as the ME milk yield. If there is no value in this column it means the
cow has been in milk less than 90 days.

18



2. AVG. LS The average linear score for all sample dates in the current
lactation.

E. LAST LACT. Last or previous lactation.

1. 305 DAY ME MILK Total milk yield for the previous lactation of 305 days
or less, on mature equivalent (ME) basis (i.e. adjusted for age and season at
calving).

2. AVG. LS The average linear score for all sample dates during the previous or
last lactation. “NA” means this value is not available.

oot 362 WA

LRG208
EE“ | DI SOMATIC CELL EVALUATION REPORTS SEOUENCE.  BARN NaNE
' i INDIVIDUAL COW LINEAR SCORES CURR LACT LAST LACT
§-15-89 7-16 6-16 5-13 4-12 5-3131 2-12 1-13 12-16 11-16 16-13 9-13 X05Dav
COw BARN LACT Dim C MILK MILK ALK MILK MILK MILK MILK MILK MILK MILK WILK MILK ME MILK AVG 305 DAY AVG
CCMN MNAME NO. (000} LS L3 L3S LS L3 LS L3 LS 1.8 LS LS LS PROJECTED L3 ME MILK L3
122 491 4 73 74% B8 92 82 DRY i8 31 43 45 56 72 76 8l €.17 20,32¢ 3.7
5.9 |5.4 6.9 HNA 1.6 @3 6.5 4.7 4.% 8.6 3.1 3.8 |
131 si{3 36 373 9% |TFT DRY DRY  DRY 28 37 58 [} 71 74 85 6.5 16,396 3.8°
€.3 |na NA HA KA $.9 4.5 3.8 .8 3.& 3.4 3.7 |
177 ST 1] 176 1498 &7 52 55 57 55 57 18,768 3.8 Ha
6.9 13.8 3.9 1.7 4.3 3.2
[ 181 5 &7 187 T8 | 7Té 4.2 NA
3.9 14.9 :
180 5571 1 48 3602 ‘6; 6; 6.5 KA
. 5
132 LT R [ G&Y | BRY 8¢ 38 &1 L1 53 [}! 67 70 a3 [1] [ 18,997 2. 81
MA L) 4.7 8.1 6.8 3.5 6.0 4.5 4.5 4.4 4.3 4.6
182 5811 338 333 73 §.7 HA
4.
183 591 1 46 121¢ 78 | &9 5.4 LT
6.6 14.1 i
LT 66 7 [] DRY |DHY  DBRY DAY DRV DRV 32 40 t4 54 84 51 4. 1] 25,8%0 3.7
L) N& MA NA NA HA 5.0 4.8 5.2 1.1 2.9 2.1 |
184 6l 1 46 743 77 56 4.2 HA
5.9 12.8 ‘
82 631 6 <c&¢ 197% 22 3% 55 [¥4 62 50 74 & TFT DRY DRV F3 14,576 7.9 18,391 &.7°
6.¢ 16.1 7.2 5.8 6.4 6.6 8.5 8.8 NA XA KA 7.9
€3 681 61 249  S&T 50 54 &9 75 3¢ 9¢ 98 95 88 DRY 3T 48 ¢1,326 3.1 21,134 3.4
$.9 |6.8 3,7 2.5 2.2 2.0 3.2 3.9 1.7 KA 4.3 3.8
120 651 3% [ ORY | DRY 16 3% %8 58 &7 53 (1] 64 82 106 4.5 18,292 3§
A WA 5.2 3.8 4.2 5.6 6.4 6.0 5.9 4.9 2.3 1.8
T35 651 3 § 279 B8§ |DRY 7 39 [} 56 51 57 68 71 8% ) 4.5 26,054 47
4.5 |MA ¢€.3 4.8 3.3 3.9 4.1 4.3 4.7 55 6.1 3.7
127 7813 [ BRY | D&V DRY i3 50 59 59 63 (1) 71 87 75 §.71 17,618 2.7
WA MA K& 6.1 3.5 2.8 2.7 5.8 8.4 4.9 4.7 6.2
137 2y 3 55 354 ¥/ [L] BRY DHRY DRY ©DRY GRY LT 52 62 5T & T712,%369 &%
4.8 13.3 L) Na RA i1 Ha $.1 2.5 271 1.1 .2
138 73] £ § BV | BEv ERY  DRY ORY  DRY 2l 34 L1 53y T BY b ] . 19,131 2.2
HA WA KA WA NA HA 6.6 4.1 7.1 6.7 2.6 4.8 ‘
3% 761 & [ BEY | DRY 25 38 54 (1] 5& 54 &5 70 -1 3.91 22,5288 2. &1
A HA 4.5 2.2 2.3 6.7 1.¢ 2.1 2.2 2.7 6.3 4.1
1Y ™3 YA {L R hidl RV ORY &3 57 6% 7l 78 30 L} §.87 21,078 7.5
9.4 |HA MA HA 5.2 3.0 3.3 2.6 0.7 28 3.4 2.7 )
18% 7713 §  18Y 7§ [oRY 41 L1} 36 52 55 55 58 L1 66 [1] 3. 19,896 I%
3.7 1Ka 3.0 4.9 2.2 2.6 2.4 2.8 3.1 3.7 3.3 .7
144 7973 14 1062 82 |DRY  DRY LY [33 60 LY (¥4 59 11 [1:] b1.] [ 19,572 T3
6.4 | NA A 3.1 3.8 2.3 3.3 2.7 2.6 2.3 3.% 3.7
142 81 3 1§ 9% 8Z |DRY  DRY 48 83 (3] [.Y4 68 78 78 kX4 2.91 28,570 370
2.9 [ MA NA 2.7 2.1 2.5 3.0 2.1 2.9 3.4 4.2 4.1
148 B3 21 38& ¥ &1 58 38 L1 5T (23 59 [X] 73 73 :1'3 76 I8 17,878 T
| . 5.7 /5.7 4.6 3.9 4.2 6.8 3.2 2.4 3.5 3.5 3.0 2.6
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Dai

ry Herd Profile Somatic Ceil Information

The Dairy Herd Profile report is an summarized. This report
contains three sections pertaining to s i i i

Page one contains two tables which are twelve month:

1) Linear score averages and distributdons by lactation number and

2) Linear score values Dy stage of lactation and lactation number.

Page two summarizes linear scores for each of the past twelve sample periods.

pages. This herd is different from that used earlier in th
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Analysis of Somatic Cells (LS} in Northeast DHI Herds E

Data for graphics summarnized by Caroline Harnett

A summary analysis of the 4,312 herds in the Northeast enrolled in the SCC program was
pcrformed using the Dairy Herd Profile format to provide guidelines for comparison.

Herd average linear SCOTES between 1. 2.5 and 5 are shown below with corresponding herd
average levels of milk production. Herd average LS for values outside the 2.5-5 range were
excluded because they represent less than 1 percent of all herds. Values are adjusted for age and
herd size, and genetic difference between herds.

LINEAR SCORE vs. PRODUCTION
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Herd average milk production decreases as herd average linear score increases.
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The figure below shows the distribution of COws by linear Score (percent of Cows) by
herd average levels of production,

Linear Score Distribution: Production Levels
All Lactations
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The table below shows the average LS distribution for Northeast DHI herds stratified into
5 equal classes (5 groups of 862 herds each) according to herd average linear score.

Herd

Linear Score . Average

Herd Groups' Herd Average % Cows L.S<48 Milk
Excellent  (Top 20%) 2.8 88 . 18,221
Very Good (20 - 40%) 3.2 ‘ 80 - 17,762
Good or Avg. (40 - 60%) 3.6 ' 75 17,155
Fair (60 - 80%) 3.9 66 16,563
Poor (80 - 100%) 4.6 51 15,545

1 Bach row represents 20% of the herds based upon herd average linear scare (i.e. 20% of the herds
with the lowest herd average linear score averaged 2.8, compared with the 20% of the herds with the
highest herd average linear score, which averaged 4.6). .

Herds in the lowest herd average linear score (2.8) group had the highest herd average milkand
an average of 88 percent of cows with LS <4.5. The highest herd average linear score {(4.6) group

of herds had only 51 percent with LS <4.5.



The following tables show linear score values for the 4,312 herds enrolled in the NE DHI-
SCC program. These are divided into five groups of 862 herds each ranked according to
percentage of cows with linear score distribution less than LS 4.5. Information for each 20
percent group is by lactation number, average linear score, distribution of linear score and
average linear score by stage of lactation.

These tables also show that somatic cell linear scores increases with cow age. This results

primarily from effects of number and severity of previous infections.

EXCELLENT

TOP 20% of HERDS

LACT
NO

LS

AVG.

LINEAR SCORE DISTRIBUTION BY
LACTATION NUMBER, LAST 12 MO (%)

AVERAGE LS BY
STAGE OF LACT.

2- 3

4

6

7+

34
50 24

17
14

Early Mid Late

VERY GOOD

20 - 40% of HERDS

LS

AVG.

LINEAR SCORE DISTRIBUTION BY

LACTATION NUMBER, LAST 12 MO (%)

AVERAGE LS BY
STAGE OF LACT.

2- 3

5

6

7+

Early Mid Late

GOOD or AVERAGE

40 - 60 % of HERDS

LACT
NO

LS

AVG.

|

LINEAR SCORE DISTRIBUTION BY
LACTATION NUMBER, LAST 12 MO (%)

AVERAGE LS BY
STAGE OF LACT.

2 -3

4

6

7+

Early Mid | Late

| 3:7
e
I 4.5

i 3.8




FAIR 60-80% of HERDS

LACT
NO

LINEAR SCORE DISTRIBUTION BY
LACTATION NUMBER, LAST 12 MO (%)

AVERAGE LS BY
STAGE OF LACT.

2- 3 4 5 6 7+

Early

Mid

Late

4.9

2- 3 4 5 6 7+

Early

Mid

4 & OVER 4.6 14 | 17 20 19 14 | 16 4.2 4.4
ALL . 39 || 24 | ‘22 20 1560 9 9 |37 | 37 | 4.2
POOR BOTTOM 80 - 100% of HERDS |
LINEAR SCORE DISTRIBUTION BY AVERAGE LS BY
L:I«gT Al\.,SG. LACTATION NUMBER, LAST 12 MO (%) STAGE OF LACT.

2 3 4 5 6 7+

Early

Mid

4 & OVER 5.2 7 11 17 | 21 | 19 | 25 |[46 | 50 | 55

ALL 46 13 | 18 20 | 19 | 14 | 16 || 42 | 44 | 49
ALL HERDS

LINEAR SCORE DISTRIBUTION BY AVERAGE LS BY

'-":‘gT Afg- LACTATION NUMBER, LAST 12 MO (%) STAGE OF LACT.

ALL

4 & OVER

See

Late

4.1

g
QN

i




- Linear Score Distribution; Stage of Lactationl
' All Lactations - _

B ecary Lactation
O Mid Laciatian ‘
B Late Laélaliqn

Linear Score

<13,000 15-17,000 17-19,000 19-21,000 21,000
' Production Level '

inear : .

Herd Average Score % Cows LS Stage of Lactation Linear Score

Production Level Hergd Avg, - 45 R Early - Mid_ Late
<13,000 .43 57 4.0. 4.1 4.6
13-15,000 4.0 65 3.7 3.8 .43
15-17,000 3.7 70 3.5 3.5 4.0
17-19,000 34 75 3.3 - 32 3.7
19-21,000 33 © 79 3.1 3.0 3.5

>21,000 3.1 81 3.0 2.9 - 34
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HERD AVERAGE <13,000

LACT
NO

AVG.
LS

LINEAR SCORE DISTRIBUTION BY

LACTATION NUMBER, LAST 12 MO (%)}

AVERAGE LS BY
STAGE OF LACT.

3 4 5 6 7+

Early | Mid Late

HERD AVERAGE 13-15,000

AVG.

LS

LINEAR SCORE DISTRIBUTION BY
LACTATION NUMBER, LAST 12 MO (%)

AVERAGE LS BY
STAGE OF LACT.

2.

3 4 5 6 T+

Early Mid Late

f1 3.4
. 4.1

8| 44
4.9
4.3

AVG.

LS

HERD AVERAGE 15-17,000

LINEAR SCORE DISTRIBUTION BY
LACTATION NUMBER, LAST 12 MO (%) |

AVERAGE LS BY
STAGE OF LACT.

2- 3 4 5 6 7+

Early Mid Late




HERD AVERAGE 17-19,000

LINEAR SCORE DISTRIBUTION BY | AVERAGE LS BY

'-:;87 AVG. LACTATION NUMBER, LAST 12 MO (%) STAGE OF LACT.
LS |

4 5 & 7+ Early Mid Late

| 4 & OVER 19 15

ALL 38 || % 23 1l o7} 7ol 33 |37
HERD AVERAGE 19-21,000 - 7
LACT ' LINEAR SCORE DISTRIBUTION BY AVERAGE LS BY
NO - AVG. LACTATION NUMBER, LAST 12 MO (%) STAGE OF LACT.
LS 2- 3 4 5 ] 7+ Eary Mid Late

4&OVER || 19 | 14| 9 |
ALL b 33 38 23 17 ] 10 R 1R 5 3 3.0-:_;,_‘- .

HERD AVERAGE >21,000 :
LINEAR SCORE DISTRIBUTION BY AVERAGE LS BY

L r‘:‘gr AVG. LACTATION NUMBER, LAST 12 MO (%) STAGE OF LACT.
LS '

2- 3 4 5 6 | 7+ Early Mid { Llate

48 OVER || 38 26 20 19| 14| 8] 9 33 ] 35 |40
ALL || 34 ‘42 | 23 16 | 9| 5| 5 || 30 29 |34

ALL NORTHEAST DHI-SCC HERDS

LINEAR SCORE DISTRIBUTION BY AVERAGE LS BY
AVG. LACTATION NUMBER, LAST12MO (%) || STAGE OF LACT.

LACT
NO

2. 3 4 5 B8 7T+ Early

Mid Late
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PARTICIPANT'S NOTES -~ Session 2b

. SUMMARY

Objective: As a group, You use the mastitis-problem solving
scheme to work through a case study and practice
developing tactical plans.

Sunmary of Activities/Exercise (time}

1.

‘hrough  the case DHI  Reports,
pacteriological culture results and Farm Survey and
Questionnaire, the group uses a worksheet to diagnose the
nastitis problem.

2.
group identifies possl olutions to the case
farm mastitis problem and brainstorm criteria for deciding
which solutions to develop further.
3. ‘
s ' welop tactical plans t needs to be
done to implement effective solutions.
4.

While “example managemen _
discussions of the intricate nature of this level of planning
may illustrate the value of the Farm Management Planner as a
management toocl.




MILE QUALITY -~ gession 2b
ACTIVITY 1

presentation of Case Study 41 Data

I. Learning Goals of this activity

1. Given a specific farm's sjnformation, you become familiar
with jdentifying if a mastitis problem exists, and
diagnpsing the problem as to the causative organisms.

2. The case study used in this gession introduces the process
you will use to analyze your own farm data-
I1. Key points

1. Records on somatic cell count, numbers of clinical cases,

and bacteriological culture data are needed to jdentify and
diagnose mastitis problems.

111. Personal Notes:
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QUALITY MILK PROMOTION SERVICES
NEW YORK STATE MASTITIS CONTROL PROGRAM

DATE Acc. %___ _
oaner. CAsE Faem * ADDRESS co. '
PRACTITIONER ADDRESS S —
Survey: Initial 2{ , Resurvey___ Research . Extension_._ - Miscenaneous____f____iif:
Sarmple type: - Quarter . Composite__x_____, Bulk Tank only Myco only — ;
Number cows sampled 39 . Cows in herd e i?j __ Percent sampled

SURVEY DATA: Cows Quarters Abnormal Secretions
No. % No. % DC CL FL PUS

NEGATIVE ek} 38

1 - Strep agalactiae 2k o4

2 - Strep species

3 - Staph aureus i Y

4 . Staph species [0 70

5 - E. coli / R

6 - Kiebsielia

7 - Pseudomonas

8 - Pasteurella

g - Proteus

10 - Serratia

11 - Gram — bacitlus
12 - Yeast

13 - Mold

14 - Nocardia

15 - Prototheca

16 - C. pyogenes

17 - C. bovis A2 1.3

18 - Gram + bacitlus

19 - Others
- 20
ABNORMAL SECRETIONS SRR cem.
BULK TANK: DMSCC CULTURE /J vh

COMMENTS:

5
NYSMCP Veterinarian_ . ———————— """

Prepared byM‘_ﬁ——M‘



Farm

Average number of cases of clinica

PRODAIRY MILK QUALITY MANAGEMENT FOCUS WORKSHOP
MILK CULTURE AND CLINICAL MASTITIS RECORD
Quality Milk Promotion Services

Cose ?ﬁ?nx4F’

last 6 months

Most recent bul

Vial

k tank cell count A5C¢ €oC

CULTURE RESULT

cow ID|Clinical?

sCC

culture Results

Number of milking cows o4

BULK TANK

SJ*I‘G,P aq - S“Lap}\ 5 (Ps.

/03

L

Siﬁep Qﬁ-

8

/

staph sp.

hiﬁh

SJPQp aﬂﬁ_

22

hlqh

s}ﬁep @y

/9

rMey .

/bl

JUs+ PL

hlﬂh

rchase d

SvL:ﬁp}\ culecs

10

11

12

13

14

15

16

17

18

19

Form

1 mastitis per month over the

2



Perszon Interviewed On the Farm | Date
Technician(s) Completing Questionnaire

QUALITY MILK PROMOTION SERVICES
Farm Survey and Questionnaire

'77£ I
Producer Case ?M m / Phone No.
Address '
Vet. Practitioner Milking Times AM PM '
Breed H‘@‘ﬁ‘{'el v Average Annual Production/Cow 14,392 1bs.
No. Milking (‘?L{ No. Dry .__-%——— No. Bred Heifers /O
Bulk Tank DMSCCWMT 258, 09© Herd Average LS. — - S SPC/PI o
Milk Sold @890 1ps for —Z=_days. Name of Milk Plant
pai @7 Herd Code No. SCC Service  [%1
Survey Type " Initial {Q Required 1 Full
(3 Resurvey &1 Voluntary 0 Extension
MILKING SYSTEM
Overall make of System Bouma e, ) 3 Parlor : |
Tow long ago was the original system insta]led_[&_"[/ﬁcs_ (] High Line
Dealer maintain the system at least once a year? Maximum height ____ft
L. O Low Line
] Bucket Weigh Jar
Round the Barn Pipeline Automation
Meximum height_£_ft [ Backilush

L

SYSTEM DIAGRAM

Controlier ©

Cushion Tank CD

N
)

}

]
. silaleiialiat e B
1
\
1
I
]
]
]
{
"

Receiver Jar @

Distribution Tank ®OD
Vacuum Line (RED)
Vacuum Pump @ @
Weigh Jar

High Point D

Trap @

L,__f———A___,______——-————- ,,______,__.___——__.4]
——

oo




VACUUM SYSTEM

Reserve airflow _ég.._ cfm
Recovery time 5" Hg drop 3 gec

Pump
Mzake &C);)m f}r%) [
Model
Vacuum Pump a. 7) hp 32 efm
b. hp cfm
Vacuum level tested o @/ N
' Milk Line {45 in.Hg
Pulsator Line 4H-&  inHg
Teatend /€~{3 _ _inHg
Farm gauge 148 inHg
Reserve airflow tested? [E/ N

PULSATORS

Make 60‘-30'\(2-—&'(;

Model
Type: [ pneumatic @ electric
Action single 0 double
O side to side
ont to back
Tested? viull
if yes, with Deteo

Pulsation rate __,5_('.)_ Jmin.

Make ﬁa"}m“}".c*

Model
Number of controllers /
Tested? )
Airflow to 1/2" Hg drop _{ 3 cfm
Meets standards?
Good location
Clean?
Vacuum over-ride

Comments
Coptroller weas c&u“{:;f

bl

MILK and VACUUM LINES

{
Pulsator line size __L_{Q;w__in.
looped
(J deadended {
Milk line size { {9~ In.
@ Tooped
O deadended
Pitch/slope > 1"/ 10ft
Abnormalities in slope?
Pulsator line clean? (if observed)
Stall cocks leak?
Inlets in top 1/3 of line?

Comments

Observable air leaks? Va Pulsation ratio O _ . “ O
Cushion tank? (¥
Vacuum operated accessories? m :
Q Deoors Abnormal pulsators @/ N}
Q Dumping station Comments
Oth
o~ce Polsator
| CONTROLLER MILKING UNITS

P

Number of operators

Total number of units

Greatest number of units/slope o
Claw

Make Booma L

r -
Model__ 1 ¢ - SHAC

Vacuum shut off &
O Automatic [ Clamp
Q- valve 1 Other
Inflations -
Make &co;ncd:l(;
Model :
Diameter Er'Narrow [ Medium 0 Wwide
Type O Rubber & Synthetic () Silicon
Collapse differential H inHg .
Massage force adequate M
Change inflations after_ (&€& 1CM
Hose support it

Comments




T

MILKING PROCEDURES

MILEING OBSERVED

HEALTH AND TREATMENT

S
| o

% COWS WITH:

0 FEW @’éowm T MANY

Vacuum shut off on removal

Milking time/ cow. 7

Heifers/fresh cows milked first

Problem cows millsed last __, ___ __
with a separate unit.__ ——

Cows handied gently

TEATS DIPPED
Product used Choloy -+
How long has dipping been practiced?
[} <6 months > 6 months

Applieéi{wiih
Dipper cup
i

Cleaned daily
Q Hand O Mechanical

UDDER PREPARATION Dirty udders a/ 10% O 11-50% Q>50%
DRY MASSAGE __ __ Unhealthy teats aém% 0 11-50% [ >50%
Individual paper towels Injured teats <5% 0 5-20% QO>20%
WASHED o — —— —
O Water alone # Cilinical cases seen ____L fmonth
{1 Detergent # Cows treated /month
(1 Sapitizer # Cows culled lsst year due to mastitis
Tndividual paper towels # Cows died last year due to masatitis
Spray hose
PRE-DIP — —— — — —— LACATING TREA
Product used Product i
DRIED — — —— — &~ OVER THE COUNTER
{ndividual paper towels ' O VETMIX
OTHER 0O HOME MIX
: Treatment Procedure Dy '9 Cghf“{-/ , Ci LAN
Average time between stimulation and milking Lo - ~
G observed) 23 minutes (i pcehel P ad - Koil i msention
2 > 3 minutes Comments
Is the time consistent?
FExamine for abnormal milk %/ E/
How?.
MILKING
Tnits sanitized between cows
Cows machine stripped g
Hose aligned = DRY COW MANAGEMENT
Liner Slip? Are cows dry treated B N
@ ALL COWS

0 SELECTED COWS 1
Cows dried off abruptly -
Cows treated at the last milking K
How long has dry treatment been used i

< 6 months Q > 6 months

Dry Cow Treatment
Product —Forne S Ne Wl

@ OVER THE COUNTER

0 VET MIX

1 HOME MIX
Treatment Procedure D\p Cswf\‘;/ ., QI‘QA‘M “"'(’}4‘

Aleanol  pad Lol rmser &ty
Comments,

Chpmged Dy Coo ipentmentt
2 membhs Ay ’o oo Vet

Pocorm mend.Atle Al

U Spray
Immediately after milking @/
Comments

no t Copsesdent Wit
Jent &tppr‘/\ij

L_’_/——l/‘r_’ﬁ__—ﬂ_ﬁ_r_ﬁ_,
1)

REPLACEMENTS

Closed herd

Purchase replacements
HEIFERS
COWS

Comments

ERE




ENVIRONMENT

Housing for Lactating Cows
STANCHION/TIESTALL
Platforms clean and dry @/ IE
O FREESTALL
Stalls clean and dry . |y
Stalls maintained _ _
Stalls adequate size .
Alleys cleaned regularly
0 LOOSE HOUSING
Clean and dry
Overcrowded

O PASTURE ___A-lo

hrs/day

%
&

Housing for Dry Cows

Houged with milking cows
STANCHION/TIESTALL

Q FREESTALL

O LOOSE HOUSING

0 PASTURE

g OTHER

Area clean and dry?

Housing in good repair?

0O FXERCISEYARD _____ ___ hre/da Comments
Clean and Dry
VENTILATION ADEQUATE
Comments
Bedding for Lacating Cows Maternity Area ,
Adequate @/ Cows separate from milking herd? = N
0 SHAVINGS/SAWDUST PEN
O STRAW O PASTURE
e HAY O STALLS
MATS Q OTHER
O SAND Area clean and dry B
O CLAY Comments —_—
Q OTHER
Interval between bedding
12days Q 3-7days O >T7days
Comments
Coec s kp {tf) +  leean) a
FINANCIAL INFORMATION
Premium Benus Cell Count Level Payment Level Received
-
1 390, oeo __ 75 " centslewt ISl

" cents/ewt

Comments




_MASTITIS PROBLEM DIRGNOSIS SHEET--DETERMINING PRIORITY OF ACTION

Contag.

Enviroen.

Low Masti.

If bulk tank SCC

<250,000 o 0 1
>25030Q9 _ . _ 1 i 0
I1f bulk tank cultures
Strep ag. and/or
Staph aureus i o ©
If DHI estimated infections
>15% New i 1 0
If DHI estimated infections
______ >15% Chgpnic ~ 1 o 0 - 1
1f DHI estimated infections
<15% (New + Chronic) ¢ 0 1
1f clinical cases
32% per month o o 1 ~
1f elinical cases
>2% per month and
Bacteriological culture
Strep ag. and/or
Staph aureus i 0 0
If clinical cases
>2% per month and
Bacteriological culture
Strep sp., Staph sp.
and/or coliforms o 1 0
If high SCC cows culture
Strep ad.,
Spaph aureus, and/or
_ C. bOYiS _ 1 ©¢ O
If high SCC cows culture
Stgpp sp. i 1 ¢
If high SCC cows culture
Strep spP..,
coliforms, and/or
other bacteria ¢ 1 o0
Tf whole herd culture shows
>0% Strep ag.,
>5% Staph aureus, and/or
>10% C. ppvis _ i 0 0
If whole herd culture shows
- {10%_Stggp Sp- i 1 ¢©
If whole herd culture shows
>10% Strep sp-.,
>2% coliforms, and/or
| __>5% other bacteria 0 1 2 -
If whole herd culture shows
less than above % of each
bacteria listed o o 1

Priority Total

WS 5



MILK QUALITY - Session 2D
ACTIVITY 2

Brainstorming possible Solutions in Case study #1

I. Learning Goals of this Activity

1. To identify effective solutions to a contagious mastitis
problem.

2. Practice brainstorming criteria with which to select best
solutions and make decisions.

TI. Xey Points
1. Several different factors contribute to a mastitis problem.

5. Personal values, pbehaviors, and management styles affect
the decision-making process.

ITIT. perscnal Notes:

11




STEP 1.

MANAGEMENT OF MILK QUALITY FOR FARM AND INDUSTRY SUCCESS

MASTITIS PROBLEM SOLVING SCHEME.

REVIEW RECORDS TO TDENTIFY MASTITIS PROBLEM.

Acutely i1l New clinical Bulk tank SCC: DHI SCC:
cows: <1% cases: >2% >250,000/ml. >goals,
per yr per month ave LS>4
l 1 i
Bactericlogical Cultures
STEP 2. DIAGHOSE PROBLEM T0 DETERMIKNE CAUSATIVE ORGANISBME.
Environmental Contagious
Organisms organisms

(Usually clinical)

(Usually high 5CC)

| I

Staph. aureus

[_?oliform Strep. sp- Staph. sp-
STEP 3.| GENERATE PCSSIBLE EFFECTIVE SOLUTIONS
TREAT | MENT

TREATMENT

Strep. ag.éJ

~-Treat clinical cases

-culture high SCC

-Culture herd

STEP 4.

STEP 5.

STEP 6.

early ~-Segregate ~-Treat positives
-cull chronics -Reculture/treat
PREVENTICH PREVENTION
]

~-Clean/dry bedding

—-Clean udders

-Premnilking udder prep
~-proper milking procedures
~Milking machine maintenance
-pry cow therapy

-proper milking procedures
-Proper milking machine
~Teat dipping

-Dry cow therapy
-Maintain closed herd
-Culture purchased animals

maintenance

L—_whdequate vit E/Se nutrition

SELECT BEST FEASIBLE SOLUTIONS

GENERATE SPECIFIC TACTICAL PLAN

-Operational tactical plan

~-Management tactical plan

SET SMART GORLS~MEASURE, REPORT

-DHI SCC Reports
-Rates of new infections

-Milk plant quality reports
-Routine herd cultures

~Cultures of new clinicals

i2

AND COMPARE PERFORMANCE AGARINST GOAIL
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IT.

IIT.

MILK QUALITY - Session 2b
ACTIVITY 3

Develop Tactical Plans for Operations

Learning Goals of this Activity

1. To state SMART goals for a contagious mastitis situation.
(Goals are Specific, Measurable, Attainable, Rewarding, and
Timed.) _ :

2. Expand effective solutions to a mastitis problem. into
operational tactical plans.

3. Operational tactical plans contain tasks that need to be
done on a technical level.

Key Points

1. Operational tactical plans define what is to be done on a
technical (labor) level.

2. Tactical plans answer the Who, What, When, Where, and How
questions of what actions are to be taken.

personal Notes:

13



OPERATIONS PLAN

OWN FARM WORKSHEET - TACTICAL PLAN for: Coptagious Meas#i s
(Opportunity Area)

(mah'TO Q@Mﬂb} Sﬂwmd_ MﬂMQ&Nﬁ&“; @w&.&hmun¢+e

CorstAg jous  OPGANISM S Crom hends by, JAM. 199/
~J < 7 7

What task or Who is How and/or where When to perform task
activity is to respon- should the task or activity (deadline,
be done? sible? be done? frequency, under what
conditions)
Treasd A1 These 1dantfiedd
me .
grep. Ay | Friday
by cul Fure
Cows |
QEQUI%PQ &MPS CC\[, '}O f
d ‘e b,
whole herd Tech veriy oA Trd o f

O.P every Jent

every 1 mMme

WS 7




I.

IT.

ITT.

MILK QUALITY - Session 2b
ACTIVITY 4

Develop Tactical Plans for Management

Learning Goals of this Activity

1.

show how the functions of management interact with
operational plans.

Initiate a thought process of planning management
activities in support of operational activities.

Key Points

1.

Management tactical plans involve the functions of
management. ”

Generally, to implement an operational tactical plan
involves quite a bit of activity involving the functions
of planning, directing and controlling.

Personal Notes:

14



OWN FARM WORKSHEET -~ TACTICAL PLAN for:

Goal:

Gather 1deans

MANAGEMENT PLAN

o

Planning

(Opportuftity Area)

g fread. nncl

elimin Atmﬂ

reduc ngy

ConvtAq/ous OPgANISmMs

b, Mapch !

PurchAsed Cows

What task or Who is How and/or where When to perform task
activity is to respon- should the task or activity (deadline,
be done? sible? be done? frequency, under what
conditions)
lave gues Homs Lis+ RBpea K &ast
ﬁﬂui? Lor Nex+ TOo-0D0 beook b ﬁhb ao
v Q 7 ‘
KmPs Ntsit
et oPivions on Condact QmPsz .
Jer b, b /5
imppo\“m& mulk.uug me. 27U!P e ) 7
Sy sdenm eyieros/on
(et Suaae‘s%ms .
Same Pesple b b. /s
o handling me. Y

WS 8




OWN FARM WORKSHEET - TACTICAL PLAN for:

Geoal:

é\iel‘y one.  inuvolue

MANAGEMENT PLAN

Direct ing

(Opportunlty Area)
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CONTROL PLAN
CONTROLLING

is measuring and reporting actual performance at prescribed intervals,
comparing that performance to set standards, and taking appropriate
cotrective action when events are not conforming to plans.

Plan for Controlling:
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or
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CONTROL PLAN
CONTROLLING

is measuring and reporting actual performance at prescribed intervals,
comparing that performance to set standards, and taking appropriate
corrective action when events are not conforming to plans.

Plan for Controlling:

PaY Vi - v . _ 3 'i_ .
SR ool et oo et e
I

Input

or

Qutput

to Monitor

Monitoring
Procedure
including
measuring,
reporting

and {(who)

Monitoring
Time
Interval

Control
Standards

Corrective
Actions to
Bring
System
Back to
Standard
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PAR‘I‘ICIPANT‘S NOTES -~ gession 32

SUMMARY

objective: This session encourages Yyou to review the milking

procedures on your farm in comparison to recommended
procedures and principles. :

of activ

New eam member troduced. Today's agenda
includes workshop exercises on your own farm's situation.

You define A ea activity of your current
milking procedure- Then, while viewing a video on proper
milking procedure, you analyze your current milking practices

to identify areas of improvement.

Base conal criteril ¥echnical prl
prioritize the identified needed improvements
practices on your farm. :

you
in milking

iying what has resented on mi procedures, you
formulate operational tactical plans for improving nilking
practices on your farm.




II.

III.

MILK QUALITY - Session 3a
ACTIVITY 1

Welcome and Agenda Sharing

yearning Goals of this Activity

1. Introduce new members of the teaching team.

2. Understand that today's activities will include working on
operational tactical plans for improving’milking procedures
and milking equipment maintenance on your farm.

Key Points

1. Today's agenda will contain a considerable amount of

workshopping on your own farm situation.

pPersonal Notes:



MILKING PROCEDURES IMPROVEMENT EXERCISE

IDENTIFYING AND PRIORITIZING PROBLEM AREAS

By comparing the practices in the milking management videotape with
your current milking practices, you may identify problem areas in
your milking procedures that may need improving. Using a decision-

making grid, these problem areas may be prioritized in order of
importance.

Instructions

1. Before viewing the videotape, describe in a few words your
objectives for each of the listed milking activities/practices
on the Milk Activity Analysis Worksheet.

2. As you view the videotape, check whether your objectives for
each activity/practice follows the principles jllustrated in
the video or needs improving.

3. Transfer those milking activities/practices that need
improving onto a decision-making grid in order to prioritize
the needed improvements and determine which practices should

pe addressed first.

WS 12




a)

b)

£)

g)

3)

k)

MILKING ACTIVITY ANALYSIS WORKSHEET

Activity or Primary
Practice objective

cow handling

)

=

on
el

e

]_l

forestripping

teat preparation

machine attachment

liner slips

machine stripping

overmilking

machine removal

teat dipping

{others)

WS 13
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Improving




IT.

IIT.

MILE QUALITY - Session 3a
ACTIVITY 3
Prioritizing Improvements in Milking Practices
Learning Goals of this Activity

1. Formulate personal criteria for decision making based on
technical knowledge and principles of milking procedures.

5. To become more familiar with using a decision-making grid.

Key Points
1. Decisions to improve milking procedure should consider

technical information and, as a manager, your perceptions
of your own farm situation.

Personal Notes:




MILK QUALITY - Session 3a
ACTIVITY 4

Developing an Operational Tactical Plan

I. Learning Goals of this Retivity

1. Practice formulating operational tactical plans for your
own operation.

2. Use technical information to guide the planning process.
II. Key Peoint
1. The planning process is unique to each farms' situation and

managers' style.

III. Personal Notes:



OWN FARM WORKSHEET - DECISION MAKING GRID

Prioritizing Mil

king Practices

Prohlem:
- lmprovements
Alternatives
Rating
Criteria

Ratings:

3
2
1

Good rating for criterion
Fair rating for criterion
Poor rating for criterion

Likely to reduce

sce

Likely to reduce
contagious infections

Likely to reduce
environmental infections

(Totals)

Ranking
(Order 1

WS 14



OWN FARM WORKSHEET - TACTICAL PLAN for: 7 A7)
¥

Goal:

OPERATIONS PLAN

vina M Iing /%m/’/r 2.5

(opportunity“Area)

What task or
activity is to
he done?

Who is
respon-
sible?

How and/or where
should the task
he done?

Wwhen to perform task
or activity (deadline,
frequency, under what
conditions)
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Geoal:

OPERATIONS PLAN

OWN FARM WORKSHEET - TACTICAL PLAN for: T mordviae V(K i /47;&76'&,&5
7~ (Opgortunity ¥rea)

what task or
activity 1is to
pe done?

wWho is
respon-
sible?

How and/or where
should the task
be done?

— 1
When to perform task '
or activity (deadline,
frequency, under what
conditions)
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MILKING TECHNIQUES AFFECT MILEK QUALITY, YIELD,
UDDER HEALTH AND MILEING PERFORMANCE

W. G. Merrill and D. M. Galton
Department of Animal gscience
cornell University

Milking rechniques that dairymen practice every day should
pe based on principles as we know +rhem. Dairymen will vary in
methods used, but the principles and their application must be
combined to achieve the objectives of good milking techniques
which are-: PRODUCE HIGH QUALITY MILK, ACHIEVE HIGH MILK YIELD
and MAINTAIN cooD UDDER HEALTH in combination with labor and
equipment for an efficient and economical milking system.

MILKING TECHNIQUES

COoW HANDLING

Dairymen need to remember that proper handling of cows prior
to and during nilking is jmportant to help ensure an adequate
release of the milk ejection hormone, oxytocin, for maximum milk
removal. Milking routines will vary among farms; however, moving
or handling cows at milking £ime should e 2 consistent routine
that cows favorably associate with milking. Both people actions
and physical facilities should be considered in relation to cow
handling.

why?

It is well known that cowWs respond pest to consistent and
gentle handling. Rough rreatment, fright or other stress will

cause release of adrenalin which interferes with oxytocin. This

iz especially rrue prior to milking where the detrimental effects
of adrenalin release have been shown to interfere with complete
milk removal for up to 15 +o 30 minutes. This can increase

machine-on time and cause incomplete removal of rotal milk.

FOREMILK STRIPPING

p few streans of milk should be removed from each teat at
the beginning of premilking preparation. Milk should ke stripped
into a strip cup, .°or in parlors onte a clean portion of the cow
platform where the wilker can observe the milk for abnormalities.
The strip Cup and the stripping process must be such that milk
does not becone a source of contamination in transmitting
mastitis pacteria. Never strip onto hands, wash towel or stall

Lhed.



If possible, the cow with clinica] mastitis should be milked last
or with a milking machine that is not used in nilking the rest of
the herd. Dairymen need to remember that 2 major source of
mastitis bacteria is from infected quarters, therefore foremilk
contaigs' higher numbers of bacteria ang somatic cells. Thus

and cistern to improve miix quality ang reduce +he potential for
organisms moving up into the Secretory tissus.

TEAT PREPARATION

Some changes in teat Preparation Procedures have occurred in

and milk:;
dip) is the (bgst. Procedure if Properlv done and dryness ang

1. '(a) Wet towel (sanitizex} to clean teats; wipe dry
with separate dry towel.

{b) oOr in barlors only: Water hose (sanitizer),
Carefully directly toward teats only, and hand
action to clean teats; wipe dry with separate dry

2. Premilking teat dipping with Postmilking disinfectant
teat dip; wipe dry with Separate drv towel (must be
done fhoroughly +o Wipe off residueil),

Individual towels should be used for each cow to eliminate
transfer of bacteria from Cow=-to-cow. Multiple use towels soakeq
in, or impregnated with disinfectant mnay reduce number of
organisms to some degree, but have not been broven to eliminate
bacterial transfer fron teat-to~-teat or cow-to-cow, Proper cow



why?

Teats should be clean and dry at time of machine attachment
to minimize sediment and bacteria that are detrimental to milk
quality and udder health. Bacteria at the end of the teat canal,
or on teat skin, or moved to these areas because of inadequate
drying of teat or udder surfaces can increase contamination and
mastitis infection during milking. Nunber of bacteria exposed to
the teats during milking, as well as between milkings is directly
proportional to the rate of new udder infections.

Udders should be dry, and as ¢clean as possible as a result
good stall and environmental management. Occasiconally, a few
cows may require washing of udder surfaces:; if so, they should be
thoroughly dried.

MACHINE ATTACHMENT

Attach the machine unit at a consistent and relatively short
interval after premilking preparation. With many milking systems
and effective routines, this can be done best immediately after
preparation is complete (i.e. 15-30 sec after beginning of
prep.). Longer intervals, preferably not more than 1=-2 min., are
equally effective; consistent timing is an important factor.

Usually, the best organization is for the sanme milker to
perform all functions of preparation and machine attachment for a
given cow. TIf not, special attention should be given to the
routine so that a second person attaches the machine within the
recommended time after preparation. Units should be attached
with minimum amount of alxr admitted into the teat cups.

Why?

Timing of machine attachment should bhe as consistent as
possible within the range 1/3 to 3 min. after the beginning of
premilking preparation. The longstanding recommendation of a 1
min. interval is still appropriate, but a consistent routine of
immediate attachment after forestripping and premilking
preparation, or a longer interval within the above limits is
possible. Type of milking system (stall barn pipeline or parlor
type and mechanization) plus milking procedures used will affect
+he average time interval for machine attachment.

Excessive admission of air during machine attachment can
cause this air to rush toward the other teats with attached teat
cups. This "reverse flow" can increase bacterial contamination
or impacts against the teat ends, and thereby increase the risk
of mastitis infections. However, this effect is decreased at the
beginning of milking because of subsequent milk flow washing away
the bacteria.



MINIMIZE LINER SLIPS

Machines should be supported ang adjusted to minimize liner
slippage during milking,

Why?
Liner slips Tesult in ajr entering the slipping liner ang

rushing toward the teat ends. Miix asrosols or droplet impacts
carrying bacteria can  contaminate other teats or a reverse

during milking. e

MINIMIZE MACHINE STRIPPING

massaging each quarter - to” remove "stripping milk") near the engd
of milking shoulgd not be a féﬁtine-procedure; it should be used
in the fewest pPossible instances; the exceptions being "problemw
Cows due to udder shape, injury, mastitis or fresh cows in

Machine-astripping:rjdownward pressure on the claw and

Why?

Machine'stripping-increases.the occurrence of 1iner'slips'
and risk of mastitis infections: the greatest risks are near the
end of milking, : :

With normal cows and properly operating milking machines
there is no detrimental effect °n milk yield or udder health
from not machine stripping which resuits in leaving a total of
about one-half pound of milk in the udder cisterns as stripping
milk. '

AVOID EXCESSIVE OVERMILKING

with extent of overmilking. Overmilking is avoided by use of
Properly operating automatic take-off units.

Why?

It is difficult to manually remove milking machines exactly
at the endpoint of miix flow. 1If one is overly concerned about
slight overmilking there is a8 tendency for routine machine
stripping; this can be detrimental in causing 1liner slips,
impacts and infections.



It often has been thought that the primary problem from
overmilking was teat tissue damage which predisposes to mastitis

infections. Though this may happen to sone degree, it has been
shown experimentally only with gross overmilking by 10 min. or so
when using properly operating milking machines. Leaving the

machine on twice as long as required for milking has been shown

to increase mastitis infections by cross—-contamination in cows

with at least one infected quarter. It has been shown that this
can occur due to liner slips. ' :

If the effects of overmilking are proportional +o the length
of overmilking: slight overmilking has only slight negative
consequences. However, if overmilking cannot be controlled to
low levels, too many milking machine units are being used, o©oFr

pooxrly organized milking routines are being followed.

MACHINE REMOVAL

All four teat cups should be removed simultaneously at or
near the end of milk flow after teat cup vacuum has been shut

)

off. 1€ detachers are used, then machines should bhe allowed to
be removed automatically. Milkers should check udders for
completeness of milk removal. Machine stripping should be

reduced to the fewest possible instances, the exceptions being
for "problem" cows due toO injury, udder shape, mastitis, fresh
cows in certain cases.

why?

Machines should not bhe removed while vacuun is applied to
the teats. This results in rapid pressure changes at the teat
end which can cause milk to impact against teat ends or a reverse
pressure gradient across +he teat canal; these conditions
increase the risk of mastitis infections. Detachers are designed
+o remove the machine when milk flow has nearly stopped; thus,
the operator does not have to take time or make decisions about
machine removal. Quarters should be checked to determine if they
are milked out. Machines should be reattached only 1if a
quarter(s) is not milked completely. Tf more than one to two
pounds of milk is not removed, then future milk production will
be reduced. Machine stripping (removal of less than one pound of
milk) and overmilking should be ninimized as routine procedures,
=0 milking routine can pe shortened and more of the operator's
+ime used for more essential techniques.

TEAT DIPPING (high priority)

All teats of all cows should be dipped (at least halfway)
with an effective teat dip as soon as possible after every
milking.



- Why?

This is one of the most important techniques in preventing
mastitis. Disinfectant'dips reduce bacteria on teats to ninimize
bacterial penetration into the teat canal between milkings. The
rate of new infections is directly related to the number of
bacteria on teats. If the teats are spraved with a teat dip
instead of being dipped, then the operator should make sure that
the teat end and the lower half and all sides of the teats are

saturated with dip after spraying. - Foaming of dip during
spraying should be minimized, because it is less effective than a
complete dip saturation. Contaminated teat dip should be

discarded in order to Prevent possible bacterial transmission.

8/1988



PARTICIPANT'S NOTEE == session 3b

SUMMARY

Objectives: This session illustrates the importance of proper

milking machine function/operation and encourages
you to develop plans for milking equipnent
maintenance.

csummary of activities/exercises (time)

ijon about remova protein and minerals
from milk contact surfaces is delivered. A discussion of
common areas of problems in CIP systems jeads to ideas on
methods of monitoring the cleaning of equipment.

{%de  presentation “the risk 1involved in
neglecting the maintenance of a milking system. Proper
operator action to reduce teat end impacts is also emphasized.
operation of the different components of milking systens is
explained.

o “tactical plan for {ek trom milking
equipment malfunction with a routine maintenance schedule.

You are rem ~ing necessary information to work on
your own farm's milk quality problems in the final session of
this course.



MILK QUALITY -= gession 3b
Activity 1

Mini-lecture on Cleaning and ganitizing Milk Equipment

I. Learning Goals of this Activity

1. Recognize components of milk soil and factors effecting
their removal from eguipment.

» . Understand the steps of a cIP cleaning cycle and factors
that affect proper cleaning of equipment.

II. Key Points

1. Milk fat, protein and minerals require unigque conditions
for theilr renoval.

2. The CIP cleaning cycle substitutes the vigorous circulation

of cleaning solutions for the "elbow grease" of manual

cleaning. Wash water temperature and adequate solution
velocity are common problem areas. :

3. Low milk plant pbacterial counts and routine visual

inspection of the cleaning process ensureS'minimum.problems
with milk inspectors.

1TT. Personal Notes:



Overhead

3b.1

. Solidifies below 93°

- Melts above 140°

. Emulsified by alkaline cleaners




MILK AS A "SOIL"

2. MILK PROTEIN
. forms shiny bluish film

- chlorine denatures and dissolves

- Ca and Mg percipitate

- dissolves in acid cleaners

- foundation of milkstone



Overhead

3b.3

CLEANING ROUTINE
"OF CIP SYSTEMS

1. PRE-WASH RINSE
2. ALKALINE WASH CYCLE

3. ACID RINSE

4. SANITIZE - BEFORE NEXT
| MILKING




. PRE-WASH

RINSE 4.

. tepid (95-100°)
. removes bulk of milk soil
- hot water bakes-on soil

- avoid recirculating rinse



5. WASH CYCLE \\

- initial hot (> 160 )
- water - el / \S\

. chlorinated alkaline
cleaner

- vigorously circulated
~ for 8-10 minutes

. maintain above 120



. ACID RINSE

- "tepid (95-1100) rinse water
- - prevents mineral deposits
- neutralized chlorine residue

- inhibits bacterial growth



3b.7

4. SANITIZING

. pefore each milking

~ circulate 200 ppm chlorine
solution |

difference between sanitizers
and bleach |

jodines and quaternary
ammonium also used



FACTORS EFFECTING
EQUIPMENT CLEANING
1. Time

2. Temperature

3. Volume

4. Detergent Balance

5. Velocity

6. Complete Drainage



II.

MILK QUALITY -~ Session 3b
ACTIVITY 2

Milking Machine Maintenance and Operation

Learning Goals of this Activity

1.

2.

The milking machine is used more than any other piece of
equipment on your dairy farm.

A routine milking machine maintenance program reduces the
risks of negative consequences due to worn-out, dirty or
malfunctioning components of the milking system.

Operator action may cause irregular vacuun fluctuations
which may result in milk droplet impacts on the teat end.

Key Points

1.

2.

Risks vs. negative consegquences should be the basis of a
milking equipment maintenance program.

There are certain maintenance functions the operator can
do and certain maintenance functions a service professional
must do.

Reverse flow of air and milk droplets toward the teat occur
under conditions that allow air to enter the teat cup.
Impact that results may force organisms into the teat
canal.

Milking machine maintenance is a sound insurance
investment.

III. Personal Notes:



II.

III.

MILK QUALITY -~ Session 3b
ACTIVITY 3

Developing Your Farm's Maintenance Program

Learning Goal of this Activity

1. Properly maintained milking equipment involves details that
you as the farm manager must bring under management.

Key Points

1. The operator uses the milking equipment daily and needs to
pe aware of its proper function in order to identify when
the equipment is malfunctioning.

2. Developing regular habits of checking, cleaning, and

replacing components of the milking equipment will minimize
service calls and major breakdowns.

Personal Notes:



TACTICAL PLAN FOR MILKING EQUIPME

NT MAINTENWANCE

Goal: Reduce risk of improper milking equipment function.

Step 1: Determine interval for scheduled maintenance

Step 2: Determine interval for liner change:

Activity

observe vacuum gauge—-—-—-—---TTToTTTmTTT
1isten for pulsators-—-—--—-="T""TTTTTT
check teat sanitizer-—--—--=-==-="7777"
test vacuum pump belt tension-———-—==-=
check system for thorough cleaning----

test wash water temperature-—-—---—=="""

clean air injector screens—=-—-="""""7"
drain water from compressor tank/lines
change liners—=---=-=—=-="°=TTTTTTTETT
replace milk hoses=-=--====""77TTTTTTE
replace air/milk tubes-----===77"77"7"
_replace check Valve in transfer pump--
replace milkline gaskets——=====—==""7"7
replace diaphragms on vacuum valves-==

clean oil reclaimer-——--—-==-="="7"7"77777

P———y YL b

— D o i D e TS S S S o

- . — i ——

Arrange scheduled Maintenance with Deale¥

WS 17

by service personnel. months

days
Step 3: Determine maintenance needs, frequency and assign responsibility.

wWho When

I




Overhead

3b.9
MILKING MACHINE SCHEDULED MAINTENANCE
Hours Run/Day Days to 1250 Hours Schedule Months
3.5 357 12
7.0 179 6
10.5 119 4
89 3

14.0

Qutlet port

lnlet port




. Recommended cowW milkings

gverhead

3b.190

CALCULATING LINER
CHANGE INTERVAL

per liner

over

No. of cows x milkings per day

No. of milking umnits

*************************************

Example: 90-cows, 2X milking with 6 units

1200 /90 x2 = 6 = 40 days



IT.

MILK QUALITY == session 3b
ACTIVITY 4

Preparind for Final gession

Learning goal of this Activity

1. It is important to come to the next session of the course
with the listed information in order Yo participate in
developind tactical plans for your OwWn farm situation.

Most recent DHI gCcC Reports

QMPS Farm gurvey and Questionaire

Bacteriological results of samples _

. Tactical plans developed in today's session on milking

procedures and equipment maintenance

ano®

Key Points

1. After practice on a case study, you will work with your
own farm cituation in the next session to develope tactical

plans for improving milk guality.

ITI. Personal Notes:




CLEANING AND SANITIZING OF
DAIRY FARM MILKING EQUIPMENT

Terry Mitchell
Babson Brothers, Co.
Chemical Division

cleaning and canitizing of dairy farm equipment has been well
documented for years. Recommendations on procedures and cleaning
routines have been recommended py dairy field personnel and
equipment and route suppliers. gpecific recommendations for each
dairy can be made only after a complete evaluation of the water
quality, system type, and management practices at the farm.

Water

water gquality is often taken for granted; yet water impurities
often can be the greateet cause of cleaning problems. Raw water
on the farm can contain ninerals such as calcium and magnesium.
These minerals, called whardness" minerals; precipitate easily and

interfere with the cleaning action of detergents. Hardness
minerals also precipitate in water heaters and drive up energy
costs to heat water. Efficiency 1losses can also result in

inadequate supplies of hot water required for cieaning.

other minerals, such as iron, can also interfere with cleaning.
Ferrous iron in solution is oxidized bY the chlorine present in
cleaners and sanitizers. oxidized Or ferric iron then precipitates
and causes staining. Mineral elements present in raw water
supplies can pe removed through ion exchange (water conditioners
and filters) oOT can be "tied up" or sequestered through chemical
action. The most cost effective approach is to remove the mineral
elements from the water SO detergents and sanitizers can perform

efficiently-

cleaning

The cleanind of any surface jpvolves a basic three-step procedure:
1, Lift the soil from the surface,
5. Break the soil down into smaller parts, and

5. Disperse the soil in gsolution.

These "steps' are provided by enploying the right detergent for the
specific soil which is to be removed.




Milk as a Soil

Milk COmponents incluge fats, proteins, and mineralg, Each of
these "soilgn Present unigue Conditions which require attention
during Cleaning. Milk fats Solidify at temperatures below 930y,

Milk Protaing are vVery tenacious Seoils, ang they tena to form

adhesive—type films, Chlorine denatures OF peptizes these
broteins, rendering then More soluble,

Minerals normally foungd in milk are held in Suspension; however,
insoluble Calcium ang Magnesium cap Precipitate during water
rinsing, Thesa Mmineralg form fiipe which then become the
foundation for milkstone, which 4ig j Compound seij of fats,
proteins, ang minerals,

Cleaning Routines

manually cleaned surface are absent, Certain requirements for
C.I.p. systemsg include: '

1. Time

2. Temperature

3. Volume

4, Detergent Balance
5, Velocity

. Drainage

Time, Length of the was cycle should be ten minutes, Thig ig
often accomplished with an automatic Washer. 71f the wash cycle
greatly exceedg ten minutes, water temperatures may drep to a leve]
that may cause redeposition of soils,

Temperture, Adequate amounts of hot (160°F.) water must be
Supplied. Ideally, wash temperatures should not drop kelow 1200F,
on  the return side of the system; however, Some detergent.
formulatjiong will exhibit better Cleaning Performance " ang
sequestering Bower thanp others at temperaturesg below 120¢F. sonme
"low temperatyren detergentg contain more active cleaning
ingredients to Compensate for loss in temperature, -



volume. Adequate water volume is essential in C.I.P. systems.
A table of egquipment capacities should be made available by the
equipment manufacturer. The proper amount of water should then be
calculated. A good rule of thumb is that the wash vat should never
be emptied before return water reenters the vat. 1In addition, if
maintenance of 120°F. water ig required, water volume can be
increased. This will help maintain temperature at 120°F.

Detergent Balance. Proper amounts of detergent must be added
to insure adequate cleaning. Directions should be provided on
labels so the proper concentration can be attained. Keep in mind
that less detergent is required in soft water. A water conditioner
will remove the hardness ions (calcium, magnesium) and the
resultant soft (zero grains per gallon hardness) water will allow
the phosphates and sequesterants in the detergent to perform more
efficiently. In areas where iron concentrations exceed 1 ppm,
additional detergent is reguired.

velocity. Proper physical action is a must in a C.I.P. system.
gince the brush and elbow grease in a manual cleaning operation are
absent, "scrubbing" action must be provided through air injection.
Alternate air admission at timed intervals provides a slug of water
which scrubs the surface. Length and diameter of milk line,
plumbing design, and types of automated equipment greatly effect
the amount of air which must be supplied. Electronic air injectors
provide the capability of selecting time length and frequency of
air admission. Trial and error is required in order to achieve
proper action. The equipment dealer should provide the necessary
adjustments to assure proper washing action.

Drainage. The system must be adequately sloped, and secondary
drains must be provided to assure proper drainage after completion:
of each cycle. Automatic washers provide time intervals for
complete drainage.

The classic steps in cleaning as applied to a C.I.P. system are as
follows: :

_ . A clear, clean, potable, tepid (95°F.-100°F.)
water rinse 18 ushed through the system to remove the bulk of the
gross soil. In addition, the eguipment wall surface is warmed.
Care must be exercised to never exceed 1150F. because soils can
actually be "baked" on the equipment wall surface. A recommended
procedure is to dump the initial rinse water directly down the
drain. This will prevent recirculation of the heavy soil. This
can be performed automatically with a diverter valve.

A hot (160°F.) solution of a chlorinated alkaline
clea wulated for ten minutes. Chlorines will aid in soil
removal by peptizing proteins while the high alkalinity (pH 10+)
emulsifies fats. Water temperature should be maintained above
1200F. to prevent redeposition of milk soils.




Check pH of wash solution. For best results, pH should be in
the range of 11-12. If the PH falls outside this range, and a

amount. of detergent to use on the inspection form. (Refer to
the cleaning section for the correct procedure.) If a De Laval
Liquid Automatic Washer or Powder Automatic Washer is used,
check for correct dispensing of acid and sanitizer, '

Check temperature of the wash solution. The temperature should
be above 120¢F. at the end of recirculation periecd. Tf lower
than 120°F. at the end of the wash cycie, adjust hot water
heater for higher starting temperature or provide for some type
of equipment, such as a Booster Heater or heat exchanger to
maintain the temperature during the wash cycles.

Check the Air Injector for correct operation and adjustment.
Observe the washing action, ang adjust the Air Injector
according to the Service Manual (SNF-7170, section 8C7) so that
all surfaces are being washed with sufficient turbulence.

Check the local water analysis and determine if the washing
solutions being used, are correct as indicated in the Dairy
Cleaners Manual (SNF-7170 section SC10).



Milkhouse Cleaning Chart

Water Test Results:

pH Total Hardness grains/gallon Iron Content . ppm

Check the Recommended Cleaning Procedures:

1. Rinse Immediately after each milking, circulate lukewarm water
“through entire system, continuously discharging until water
runs clear.

2. Wash Wash system by recirculating the following solution 10
minutes:
___ gallons water at degrees FF. with
____ounces chlorinated ed alkaline cleaner Cleaner
3. Rinse Final rinse by circulating once through the system
| gallons clear lukewarm water with
ounces acid rinse

—ta—

4. Sanitize Just prior to each milking, circulate once through
the system a solution of:
____ gallons clear lukewarm water with
_____ounces of chlorinated sanitizer -
“Always follow local health department regulations regarding cleaning and |
sanitizing of dairy equ1pment and utensils.

Be certain that a cleaning chart (above) is propetly filled out and is
consplcuously posted for reference during cleaning procedures.



For: . ' Date:

jour Servuce‘

Hou 4 Semce*

MILKING UNITS

Check condition of milker unit.

VACUUM REGULATORS
(Update systems with curreat Regulator)

Replace gaskets and check for proper seal. Disassenible and clean vacuum regulators,

Infiations matched to shells. Replace air filter

Cahbrate vacuum level for 127 at teat end.
Milk Line Ha.

Change cushion control fluid (Early Model}

lni%auons checked for condmon

Air Tubes checi_ced for__ condition.

Vacuum Hose checked for condition.
] - o Replace Brass valve and sleeve. (Early Mode!)
Milk Hoses checked for condition.

Air Leak of unit checked

Vacuum Control Check {See flow meter mstructnons)

VACUUM PUMPS (Size No.1 No.2 )

Inspect lubrication system.

Check glass bowls for -chips.

Milk with diaryman at mﬂkmg time,

Check for malktng vacuum fluctuations at r‘mlker unlt, Check belt, alignment, or direct drive coupling.

with levograph
Check condition of Surcmgles Repair or replace as
necessary.

Change air filterin the vacuum tank. Replace seal as
necessary.

Check oil flow at sight glass.

PU LSATIUN SYSTEM Use flow meter and check pump only
CFM No. 1  No.2

inspect operation and condition of pulsator control _
Attach lines to pumps and check CFM

lean air-ports & screens of ulsators and/or actwators |
¢ ° P No. v No.2

Service as needed.

Number of pulsations pfmin. p/pulsated ratio /. Check operatlon of flapper, exhaust and tank drain.

Uslng VOM, Test vac. pump motoris} and recard:
Run Amps Run Volts

Test pulsators w/Levograph ___ milk ____jmassage
{File Tape for future reference)
Clean and rebuild pulsators w1th new diaphragms.

Wwith VOM on Ohm's X-1 check for proper ground
Rebuild pneumatic pulsators. between pump and established ground.
Check coils of pulsators (40-80 Ohms Non-Dir_ect)
(3742 Ohms Direct)

Check voltage at input pulsaterls) (12 14 Volts Non-
Direct) {16-24 Volts- Direct)

Replace armature in pulsators.

Check physical condition and cleantiness of pumps.
Check for possible obstruction in pump exhaust.
Check air temp. at pump {above 32° F, below 120° F
Check oil and filter in reclaimer.

Replace micro-switches in early model pulsator control. Check micron flkter_s.

Replace motor drive belts.
Recondition electric motér.

VACUUM LINE(S)

‘Hecondition vacuum pump with new bearings and
vanes.

Automatic drains checked for pfoper operation:

Vacuum lines cleaned {pulsator lines and between
receiver and vacuum pump).

GROUND TO EARTH VOLTAGE

Check hangers and slope of line. Check vacuum line_____ Check milk line

Chack vacuum gauge setting against test gauge. Check stanchion Check drinking cups

Lubricate stall cocks and thaeck for leaks! Check electrobrain Check milk tanks

Automatic stall cocks checked for operation and leaks. Check milking units Check milk pump

Vacuum line checked for drainage. Check vacuum pumps ___ Check pulsator case

ground Check wash tank

Vacuum line checked for leaks.
Notify dairyman of test results.

3

e hasad on Surge Hour Meter or manths of sarvice {whichever pccurs first) 500 hrs = 6 mos. sarvice, Pa

Start pump and observe operation and oil temperature.




Hour Servlce-

MILK HANDLING EQUIPMENT
Check,and tighten all fittings for I-eaks

Check milk pump ¢yeling and operation

Using VOM, test Milk Pump.motor and record:
Run Amps. Run Volts _____

Adjust graphtte seal on milk pump (as needed)‘
Change milk pump gaskets {as needed)

Replace graphrte seal and rubber sprmg _
Recondition milk pump motor and check capacator '
Check operation of milk pump tirmner '

Replace timer micro-switch {early model}

Check milk pump receiver for slope

Check milk puUmp receiver for cieanllness

Check vacuum wash assembly for proper operation,
Lubricate piston seal of vacuum wash assembly

-Rebudd control, replace coil gaskets and adjust valve of
vacuum wash assembly.

Test Pipeline with flow meter for possible leaks
MILK LINE

Observe siope and condition of milk line.
Check condition of milk valves and reparr

Change all pipe line gaskets. _
COOLING SYSTEMS

Check starting of condensmg unrt - slow startrng
false starts and/or humrnrng mdlcate trouble,

With VOM Test & Record fmotor: Start Amps '
Running Amps Running Voltage

inspect Milk Tank interior for cleanliness ; _
Check Ite thickness (Instant Coo!mg Systems) .
Cheek system for refrlgerant Ieaks using hahde torch

Install test gauge mamfold to determme _ope_ra_tlng ‘
pressures, ; S

Check refrrgerant charge
Check and adjust fan controls as requrred

Check low pressure control and adjust for proper pump
down,

Tighten all electrlcaf connectlons and spray w-th LPS 2
- Check tank levél posmon ' '

Check al automatic washer conrrections, pump seal
and water inlet screens, s .

Inspect sprayba!l clean all apenings.
Check Tube Cooler gaskets (lnstant Coolrng Systems]
Check crankcase heater

Check all refrigerant line hangers and supports.
Adjust as required to eliminate tubing rartle. .

Check thermometer & | temp, control- calibration.

Check manhole gasket and agitator- shafr shneld
Replace if necessary,

Check room temp. (above 32" F. below 120°F ).

*Hourly Service should be based on Surge Hour Meter or months of scrvu:a {w_hichevcr occurs first) 500 hrs = 6 mos. irvice, -

1.500 hrs = 9 mos,, 3,000 hys = 18 mos., 6,000 hrs = 36 mos.

Check and reset timer relay & micro switch, (early rnodel)

ALTEBNATOH

Encourage dairyman to operate alternator under
runring load (every 6 months)

. Check oil levet _
| - Use LPS-2 on ali Switches and electrical contacts.

WATER CONDIT!DNER

Check autornanc cyclmg of complete regeneratéon of
unit, .

Anafyse hardness and |ron ot condrtroned water,

] Check salt supply in brine tank, refrll if necessary.

SANITATION EQUIPMENT

Check cleanllness of milking system and make
necessary recommendations.

Check in-partor rnamfold for proper operation and
condltron of cover.’

Check Electrobrain ope'ration and cycling.

Clean Electrobrain screens.

Check Electrobrarn flow rate'and water temperature.
(On earlier models, test element of mix valve).

Replace Electrobram gaskets of product jars.
Test Electrobrain water solenoid coil and armature.

. Replace Electrobraln water inlet & i inner water hoses, :

Repiace air. frlter on S-30 vaive hose

Check Dlverter operatlon

. _ Replace Dlverter hoses check solenords and arrnatures '
.- Check tank dram for proper operatron and adjust seal.

Replace farge tank dram baJI (pressure wash),

. Replace tank- drarn stopper and dlagraph and spring.
§ Check secondary draln operatron seal & cleantiness,

"Lubncate prston teal of Secondary Dram

: Reburld Secondary Drain. Replace drain tube.

Cheik-in- parlor mamfold for complete draining and
cleanlmess N R

WATER GUN

'Check for proper operatlon
‘ Recondrtaon as needed

Serviceman’s Signature

samrg
™ 4
usa

_Rev. 580 . Fll1a22



MILKING EQUIPMENT SCHEDULED MAINTENANCE CHECKLIST

Vacuum System
Warm up the pump & check vacuum level
Check C.F.M. at 15"Hg vacoum
Check condition of pump housing, wings and bearings
Check belt condition, pulley alignment & belt tension
Check pump motor wiring -
Service oilers or Lubriclaim unit
Check & clean vacuum controllers
Inspect vacuum lines for size, cleanliness, slope & drain
Inspect distribution and/or balance tank
Check vacuum pump speed
Determine desired milking vacuum level
Compare C.F.M. of pump at 15"Hg vacuum & milking vacuum level
Determine minimum C.F.M. requirements for system
Compare C.F.M. requirements with pump output at milking vacuum
Perform vacuum system leak test
Check vacuum level of milking system & adjust if necessary
Run vacuum controller performance test
‘Check effective vacuum reserve
Check amperage of vacuum pump motor

Washing System
Check water level adjustment
Check diversion valve
Check filter system
Check wash rack or unit washers
Check pH & temperature of wash solution
Check air injector for operation & adjustment

Milker Units

Inspect all plastic & rubber components
 Check teat cup shells for leaks

Inspect air valve & claw shut-off

Inspect claw milk inlet nipples

Inspect claw air nipples

Inspect claw bowls

Test assembled units using the Alfatronic Tester

(record on pulsator test form #22-001)




Pulsation System

Disassemble & clean pulsators--Inspect for wear
Check & clean stall cocks
Perform timer convertor checks

Receiver Group

Inspect for cleanliness
Check for correct installation of trap

Check couplings for cleanliness and tightness
Disassemble & inspect milk pump (reassemble)
Check milk pumps for leaks

Check grounding & electrical connections of liquid level control
Check amperage draw of milk pump motor
Check probes for cleanliness & tight connections
Check discharge pipe

Check secondary drain

Check filter for size & condition

Sanitary Milk Lines

Check that milk lines meet size requirements
Check sanitary clamps, couplings & ferrules
Check inlets for proper positioning, wear & leaks
Check that hangers are tight & lines are straight -
Check height of line frem cow platform

Check line slope

Weigh Device

Check entire weigh device for cleanliness and function
Check all rubber parts

Check that wash deflectors are correctly positioned
Check brackets for tightness - plumb

Check that drains are correctly located & functioning

Automation .
Consult automation section of service manual (SNF-7170)

Tramsient Voltage

Perform stall - manager check
Perform milker unit check
- Perform cow hoof to grate check
Perform wash vat check
Perform milk cooler check

Copyright DeLaval Agricultural Division, ALFA-Laval Inc,



Milking System Inspection Guide

This reference sheet is intended to serve as a guide in performing
the free milking system inspection (Form SNF-7497)

IMPORTANT NOTETO DEALER: Referto the Scheduled Maintenance Instructions (SNF-7171) tor detailed
: instructions. This form should only be used after serviceman is completely
familiar with the detailed instructions.

A-—~VACUUM SYSTEM

O Warmup the purnp and check vacuum level.
[1 Check CFM at 15" Hg vacuum.

. [1 Check beit condition, pulley alignment and belt
tension.

[0 Check oilers or Lubriclaim™ unit.
O Check and clean vacudm controllers.

O Inspect vacuum lines for cleaniiness, slope and
drain.

0 Inspect distribution and/or balance tank.
O Determine desired milking vacuum level.
O Perform vacuum system leak test.

0O Check vacuum level of milking system and adjust
if necessary.

B—MILKER UNITS
C-—-PULSATION SYSTEM

1 Inspect air valve and claw shut-off.
0 Inspect claw milk inlet nipptes.

0O Inspect claw air nipples.

O Inspect claw bowls.

O Test assembled units using the Alfatronic® tester.
(Record on pulsator test for SNF-7442.)

D-—-RECEIVER GROUP

O Inspect for cleanliness.
Ol Check couplings for cleantiness and tightness.
1 Check milk pumps for leaks.

0O Check grounding and electrical connections of
liquid level control.

O] Check discharge pipe.
O Check Automatic Drain

E--SANITARY MILK LINES

O Check sanitary clamps, couplings and ferrules.

[1 Check inlets for proper positioning, wear and leaks.
[0 Check that hangers are tight and lines are straight.
0O Check line slope.

E—-WASHING SYSTEM

O Check water level adjustment.

(1 Check diversion valve.

0 Check filter screens.

0 Check wash rack or unit washers.

[0 Check pH and temperature of wash solution.

1 Check air injector for operation and adjustment.

G-—-WEIGH DEVICE

[ Check entire weigh device for cleanliness and
function. :

0O Check all rubber parts.
[J Check that wash deflectors are correctly positioned.
O Check brackets for tightness and plumb.

[J Check that drains are correctly located and
tunctioning.

H-—AUTOMATION

0 Consult Automaticn section of Service Manual
(SNF-7170).

I—TRANSIENT VOLTAGE

O Perform stall and manger check.
0O Perform wash vat check.
D. Perform milk cooler check.

This isto certify thatthe above inspections have been performed

at o on
{Narne of farm) (Date)
(Certitied Dealer's Signature)
4
SNF-7408  8/88 Original—Return to De Laval Service Dept. DE LAVAL

Yellow—Dealer's Copy
Pink—Dairyman's Copy

Copyrignt 1986 Alfa-Laval Agri. Inc pranted in U S A



OC pE LavaL

Name {Dairyman)

Alta-Laval Agri, Inc.
Kansas City, Missouri

Hour Meter Reading Date

Address

Milking System Inspection Form

Dealership

Serviceman

System Data
1. Vacuum supplier model

- Yacuum supplier motor {h.p.)
Total C.F.M. at pump(s) (before service}

. Voltage . Amperage

@ 15" Hg vacuym,

. Min. C.F.M. required

. Total C.F.M. at pump(s) {after service}

@ 15" Hg vacuum.

Total C.F M. at pump(s)

@ milking vacuum.

C.F.M. teakape
Effective vacuum reserve

C.F.M.

after service

. Vacuum level, before service
Main vacuum line, size

pury
ComND oL

material

11. Pulsator vacuum line, size

. material

12, Pulsator, type
13. No. of milker units

designed ratio

14. Type of receiver groun

designed rate
claw model liner model
{low or high line) milk pump moter size

. Voltage end of line

. Volts . Amps

15. Line sizes, milk
18. Type of weigh device

vacuum/wash line

{Flo-Master, Weigh Jar, Waikato Meter, Mini-Meter, other),

17. Type of automation

(DV300TM., A RM.TM, ARMTMIL 58T ™M™,

S.S.T.TMII, AutocordT ™., AutoflushT-M., gther).

System Condition Satisfactory Carrections Req’d Satisfactory Corrections Reqg'd

A. Vacuum System | O E. Mik Lines O J

B. Puisation System 3 '] F. Washing System 1 0

C. Milker Units ] O G. Weigh Devices ] |

D. Receiver Group O a H. Automation ] O
Recommendations/Corrections

hite—Dairyman’'s Copy, Yallow—Dealer's Copy, Pink—Milk Plant Or Regulatory Copy SNE-7a4 nopw



Dear

Bou-Matic Route Service Checklist

replaced items as indicated.

Date

_As part of my route service, | have checked, cleaned, adjusted, added or

Checklist F M A|S|ON|D
Vacuum System: Pump belts Monthly
Oiter Monthty
Oil Monthiy
Vacuum setting Monthly
Vacuum regulator Monthly
Vacuum regulator filters fMonthly
Flow meter check Annual
Pulsation: Clean pulsator metal cover Monthly
Filush pulsator with water 6 Months
Record pulsator milk/rest ratio Annual
Check pulsation module voltage Annuai
Pipeline: Clamps, fittings, gaskets, and valves Monthly
Units: Air vent Monthiy
Hoses Monthiy
inflations Monthiy
Washing System: Air injector _ Maonthly
Pipeline and bulk tank washer 6 Months
1. Run complete cycle Annual
A. Record temperature wash cycle Annual
B. Protecto spray cabinets Annual
Bulk tank: Condensor unit Monthiy
Cooling temperature — record 6 Months
Bulk tank washer Monthly
Fittings Monthily
Other:

Routeman's Initials

Code: X — Checked C — Cleaned
A — Adjusted R — Replaced
- Add — Add

Bou-Matic route service combined with Bou-Matic sche

mitking system.

duled service optimizes the performance of your

Form No. 11P-70




Pipeline Scheduled Service

Job#

Name: Date
Address: Total Hours
Next Service Scheduied:
Vacuum System i

Capacity of vacuum pump(s) atinlet —_—OFM
—  CFMatmillkreceiver e CFM
——m—FPUlsator line capacity at far end — CFM
—— Milkline capacity at far end e CF M
— . Air reserve with units operating R o1 V.

——Pump belis/couplings — wear and adjustment,
Check oil flow rate — ciean and service oiler.
— e __Service inlet — vacuum check valve.
Check and clean vacuum line drains.
Calibrate vacuum gauges with U-tube manometer
—— Adjust vac. regulator for 12 to 13" unit milking vacuum
———-.Inspect staiicocks for wear, loaks, damage, electrical
connections.
Check vacuum linas for cleantiness. Clean if necessary,
——— _Inspect vacuum lines for proper slope and drasinage.
Correct vacuum line air leaks.

i

- Milk Transport System

Test milk lines for proper slope.

—._Inspect milk line for leaks.
Check milk valves/nipples for leaks and proper location.
Test milk pump, trap, receiver for air leaks.

- ———Inspect pump gasket and seat for wear, alignment, leak-
age.

e Inspect milk pump check valve and reptace if worn.
Test float probe assembly for proper operation.
Check vacuum-operated drain.

Milker Units

Check rubber goods for ieaks and excessive wear.
— —_Inapect and repair shells and air forks.
- Inspect and repiace worn visi-nippies and gaskets.
Check and repair damaged claw nipples,

Puisation System

' ——Replace plunger bumpers, gaskets and clean pulsators.
————Replace worn or damaged staiicock insulators and
contactors,
e —Inspect wire for shorts,
Test output voltage of puisation controlier.
'Graph each pulsator F and R with a vacuum recorder.

Elecirical

Test the system for stray voltage
Test, inspect, clean electrical grounds.

volis.

Check and tighten screws and connections in electrical

boxes,

Mo, __¥r.

Dealer Stamp

Cleaning Equipment

Check and clean pipeiine washer screens.

Check and adjust drain for efficient operation.
—— . inspect and spray electrical parts with moisture-repei-

tent spray.

Tighten clamps and replace worn hoses.
————Fun washer through complete cycle.

Check and adjust air injector.

Current cleaning instructions posted?
———Does the instaliation meet current 3-A Standards
Recommendations;

Additional work requested by dairyman:

Parts Used

Qty. Parly Description Each Total

Total

Serviceman

v ARl~ 44D £~



PARLOR SCHEDULED SERVICE

NAME: DATE

Jo8 # 3

ADDRESS:

NEXT SERVICE SCHEDULED:

TOTAL HOURS
MO.

YR.

Sarviceman

Dealer Stamp

Vacuum System

. Capacity of vacuum pump(s) at intet CFM
CFM at milk receiver CFM
Pulsatar line capacity at far end CFM
Milk line capacity at farend- CFM
Air reserve with units .operating CFM

. Pumps belts/couplings—wear and adjustment.

Check oil flow—clean and sarvice oiler.

Sarvice inlet—vacuum check valve.

Check and clean vasuum line drains.

Calibrate vacyum gauges with U-tube manometer,
Check vac. regulator for 12° to 137 unit mitking vacuum.

Inspect stalicocks for wear, leaks, damage, electrical
connections.

Check vacuum lines for cleantineas. Clean if necessary.
o Inspect vacuum lines for proper slope and drainage.

Correct vacuum line air leaks.

Pulsation System
Repiace plunger bumpers, gaskets and clean pulsators.
Replace worn or damaged staitcock insulators and contactors.
- Inspect wire for shorts.

Test output voltage of puisation controller.

Graph each pulsator F and R with a vacuum recorder.

Milk Transport System
Tast milk lines for proper slope.
___ inspect milk ling for leaks. ]
Check milk vaives/nippies for leaks and proper lacation.
- Test milk pump, trap, recaivar for air iaaks.
inspect pump gasket and seal tor waear, alignment, leakage.
Inspect milk pump check valve and replace if worn.
Test float prebe assembly for proper operation.

Check vacuum-operated drain.

Milker Units
Check rubber goods for leaks and excessive wear.
Inspact and repair shelis and air fork.s. )
Inspect and repiace worn visi-nipples and gaskets.

Chack and repair damaged claw nipples.

Electrical
Test tha system for stray voltage
Test. inspect, claan electrical grounds.
Check and tighten screws and connections in elecirical hoxes.

volits.

Stalls

(Grease gate, wand and cylinder linkages and pivots.

Wipe air cylinder rods with ciled cioth.
_ Drain & clean moisture traps in air system.
Clean and oil feeder bearings. Greasa feeder gears.

Cleaning Equipment
Plpeiine Washer

Check and clean pipeline washer screens.

Check and adjust drain for efficient operation.

__ tnspect and spray electrical parts with moisture-repeilent
spray.
Tighten ctamps and raplace worn hoses.

Run washer through complete cycie.

Check and adjust air injector.
Current cleaning instructions posted? — — —————

Doas tha installation meet current 3-A Standards .

Cooler Washer

Check the water fill hoses.

- __Clean the hot and cold water strainer screens.
Check all hose clamp connections to see that they are tight.

Check the detergent and acid jar gaskets, and replace if
necessary

Check the automatic drain valve on the pump to see thatitis
opeaning and closing fully, and that the rubber seal is not
detariorated.

Milk Cooling System

Clean air cooled condensors.

Check and/or rapiacs anodes in Therma-Stor H.R.S.

Check for water leakage an Therma-Stor & Relief valve.

Check cooler vent placement, ciean if necessary.

Check refrigerant charge in system.

Agitator Lubrication level & leakage.

If equipped with detachers see back of forr

Form No, 11P-7



Meters

—~———— Reptace rubber parts: spade “O" ring {(must lubricate), meater
' cover “0" ring, motor cover “0" ring, check vaive,

Inspect rotor and méter tor cleanliness and waar,
Inspect mounting for levelness and rigidity.
Check meter motor current draw. (below 150 mA)

Flow rate is

Flow Sensor
Check for cleanliness.
Chack mounting, must be rigid and vedical
Check setting at board, : ohms,

Backflush

Check pivot vaive for c!ear!ﬂnesa.

Check “O" ring seal for waar.
Greasa cylinders.

Check PPM of chemical cycle,
Check pH of chemical cycle,

PPM.

Check releaser and any _gser drains for proper operation.

Inspect filtars for cleanliness; water filters and screan in
iodine supply.

Check for plumbing leaks.

Little Champs
———— Check How sensor orifice for obstryctions.
Check fioat and valve seat for leaks.
Clean air holes on flow sensor top.

Check condition of rope and cylinder.

Clean and lubricate rubber piston cap.

E. EP and Junior Champ detachers refar 1o maintenance in service
manual.

Power Supply

VAC {109-132 VAC).

— _VDC(9.513VDC).
VOC {23-33VDC).

Voltage suppressors 130V, 47V, 18V are not damaged.

Incoming voltage
Greenwire (ground) to white wire

s Green wire (ground) to black wire

Alr Supply

Drain air comprasser and sir line maisture drop.

Check compressar oil leve!.
Check regulator air pressure (70-80 PS).

Check F-F-f, if prefiltar is dirty, wash it: if coalescing filter is
dirty, replacae it.

Check milk valve hoses — repiace if not sound.
Chack for air leaka.

- Detachers
End of milk delay is .. seconds.

Grease arm pivots on 2100 éhd forward positioning
camon 2700,

Inspect chain and chain path for wear.

- Lubricate chain and cylinder ram.

Check smoothness of retract; adjust speed if necessas;'y.
Check friction clutch adjustment.

Function test detacher with System 2000 Test Module.




PARTICIPANT'S NOTES —-- Session 4a

SUMMARY

Obijective: ~Practice of mastitis problem solving and tactical

planning with a second case study prepares you to
work on your own herd situation.

Summary of Activities/Exercises (time)

 developing detailed tactical plans

You become reacd stitis problem solving
scheme to be used in identifying and diagnosing mastitis
problems in the case study and for your own farm situation.

1

, you practice evaluating farm‘_

information used to identify, diagnose and solve mastitis
problems.

small groups, you practice process for

for operations and
management using the case study situation. This is rehearsal
of skills to be used for your OWh farm situation.

A spreadsheet prepared from 1n n you supplied on the
course registration form is an incentive to encourage you to
put your mastitis control program under management.




MILK QUALITY == Session 4a
ACTIVITY 1

Review Mastitis Problem Solving Scheme

I. Learning Goal of this Activity

1. To become proficient with using DHI Records,
bacteriological culture results, and the QMPS Farm Survey
information to identify and diagnose a mastitis problem.

II. Key Points
1. Information oOn somatic cell status 1in the herd,
bacteriological cultures and management of housing,
milking and milking equipment 1is needed in order to
identify and diagnose mastitis problems.
2, Possible effective solutions differ in contagious and

environmental mastitis situations.

IIT. personal Notes:



IL.

III.

MILK QUALITY -- Session 4a
ACTIVITY 2

Presentation of Case Study #2 Data

Learning Goals of this Activity

1. Remind you of the type of information needed to identify
and diagnose mastitis problems.

2. Acquaint you with the printout of the Econmast spreadsheet
for an economic analysis of a herd's mastitis situation.

Key Points

1. Information on herd somatic cell count, number of c¢linical

cases of mastitis, and bacteriological cultures are needed
to identify and diagnose a mastitis problem. '

personal Notes:
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PRODAIRY MILK QUALITY MANAGEMENT FOCUS WORKSHOP
MILK CULTURE AND CLINICAL MASTITIS RECORD
Quality Milk promotion Services

Farm CﬁSé Fﬂﬁm #Z— __ Number of milking cows__ /00

Average number of cases oflclinical mastitis per month over the

Jast 6 months 3 (3% el oicat)

Most recent bulk Tank cell count o0, 000

CULTURE RESULT
.- ———

vial|Cow ID\Clinical? scc culture Results
1 BULK TANK 1 Sidcep Sp Skaph Sp.
2] 20\ — Stoph.  Se
5| L8| o cq.
| 93| — e Cll; |
5 | 45 v Staoh s¢0 Stvep SP
17| — Ver
71 /9% g Skrep s
8
9
10
11
12
13
14
1%
16
17
18
19

Torm #2

il




NEW YORK STATE MASTITIS CONTROL PROGRAM

JATE : Acc. #___#__4__#__4—
WNER CasE Foem HAR ADDRESS o _
'RACTITIONER ADDRESS ____f___,_,___,_;_————————
Survey': Initial | . Resurvev__'x__,_, Research ‘ . Extension_____. —. Miscellaneous ,__P_
Sample type: Quarter . Composite__&_;, Bulk Tank only__ | Myco only
Mumbet cows sampled A /el . Cows in herd [ € <7 Peicent sampled

SURVEY DATA: Cows Quarters . Abnormal Secretions
: No. % No. % DC CL FL PUS

NEGATIVE ys | 45
1 - Strep agalactiae
2 . Strep species / O 10
3 - Staph aureus
4 - Staph species 28 13 8
5 - E. cali

G- K_lebsiella

7 - Pseudomonas

8 - Pasteureila

9 - Proteus

10 - Serratia

11 - Gram — bacillus

12 - Yeast
13 - Mold
14 - Nocardia

15 - Prototheca

16 - C. pyogenes

17 - C. bovis b b
18 - Gram + bacillus
19 - Others
; 20
ABNORMAL SECRETIONS f 'l _ ct:]
" BULK TANK: omsce. 75 C o0 CULTURE ‘3/ al
- COMMENTS:
12
Prepared oy NYSMCP Veterinarian

SUMMARY REPORT FORM #1805



Person Interviewed On the Farm Date
Technician(s) Completing Questionnaire

QUALITY MILK PROMOTION SERVICES
Farm Survey and Questionnaire

Producer CASE FARM #2‘ Phone No. —— ———————""
Address

Vet. Practitioner - Milking Times AM ——— PM

Breed hl ° / S Fe LN Average Annual Production/Cow _ 17,000 1bs |

No. Milking (00 No. Dry 5 No. Bred Heifers 5~

Bulk Tank DMSCC/WMT 402,000 Herd Average LS. —— SPC/PIL

Milk Sold 560 s tor Name of Milk Plant

DHI Herd Code No. SCC Service

Survey Type O Initial 0 Required B Full
2 Resurvey X Voluntary {0 Extension
MILEING SYSTEM

Overall make of System

days.

@ Parlor :
[J High Line

How long age was the original system jnstalled
Dealer maintain the system at least once a year? @ Maxgimum height . &
: X Low Line
Bucket Weigh Jar
Round the Barn Pipeline Automation
Maximum height——ft 3 Backflush

SYSTEM DIAGRAM

Controller @

Cushion Tank €D

Receiver Jar D

Distribution Tank oD

- Vacuum Line (RED)

Vacoum Pump & @

Weigh Jar - -7
High Point & '

Trap @

13



Iﬁ‘

MILKING PROCEDURES

HEALTH AND TREATMENT

T

MILKING OBSERVED '
UDDER PREPARATION v
DRY MASSAGE __ Y
Individual paper toweis
WASHED e — —
Water alone
3 Detergent
[} Sanitizer

Individual paper towels
Spray hosze
PRE-DIP e e — —

Product used

A2 (2]

DRIED e e e
Tndividual paper towels M

- OTHER

Average time between stimulation and mitking
{if observed) B < 3 minutes

1 > 3 minu
Is the time consistent?
Examine for abno 1 milk
|&SFT

MILKING
Units sanitized between cows

Clows machine stripped
Hose aligned

How? r \ v) ﬂ_
-
407
Yy

Liner Slip?

¥ FEW O sOME O MANY
Vacsum shut off on removal il ‘)
Milking time/ cow_ g mins.
‘Heifers/fresh cows milked first__ v i
Problem cows milked last _ )

with a separate it —|¥
Cows handled gently

TEATS DIPPED
‘ Product used Tod 19€ 57,
How Jong has dipping been practiced?

3 <Gmonths pJ >8 months

% COWS WITH:

Dirty udders 0 <10% ¥ 1150 O>50%
Unhealthy teats A <10% Q 11.50% Q>60%
Injured teats ‘gl <5% 0 5-20% U>20%

# Clinical cases seen _i fmonth
# Cows ireate /month
# Cows culled last year due to mastitis . {‘

# Cows died last year due to mastitis

LACATING TREATMENT

Product Jodan
| OVER THE COUNTER
QO VETMIX
1 HOME MIX ,7[
Treatment Procedure ”Fl;ecvl— Z -
Fimes for €ach cadS
Comments

dﬁ% u)d‘_ﬁ_ QlcoL.ol

Cd‘ ka‘l' Q‘C—+er

I\’L.L lk‘hu‘?

DRY COW MANAGEMENT

Are cows dry treated

B ALL COWS

O SELECTED COWS
Cows dried off sbruptly

Cows treated at the last milking

P
wd
How long has dry treatment been used

Q <6 months W@ >6 months.
Dry Cow Treatment
Pgduct ’F omn ohow
B OVER THE COUNTER
1 VETMIX
{} HOME MIX l
Treatment Procedure Q o i

|

Bl
]

L aleokol

treak ot

Comments

iasﬁ‘ M Libucl?

Cows ot e

observed e

eyl tal days

pa%+
'\"\‘ﬁa}r\t@ w+

Applied with
% Dipper cup :
Cleaned daily Fip;
L Spray ‘
g Hend O Mechanigal
Tmmediately after milking
Comment
Mt[iﬁwu lQa_uP% Dar!or
v get co ws 0

REPLACEMENTS

Closed herd
Purchase replacements

CI HEIFERS

COWS .
Ccmments /#f I‘J € '(“CLG‘ ica +€C]

o

S ep 0g ofeche w0

6Dl-|luq @K .

AN

o%Pcb;

herd.




o

VACUUM SYSTEM
b
ame ke -D e \ CLUG—D\
Model __l./ﬁ
Vacuum Pump 4. #_.Li-‘ hp _J_Zuge-_cfm
b, —— hp - cfm
Vacuum level tested Nl
ik Lime /4.5 inHg
Pulsator Line Gme /9.5~ inHg
Teat end /4.0 inHg
Farm gauge . £ s inHg

@
Z

Reserve airflow tested?

Reserve airflow & & cfm
Recovery time 5" Hg drop —2_sec -
Observable air leaks? :
Cushion tank? B
Vacuum cperated accessories? K4

{3 Doors
3 Dumping station
3 Other
Comments

CONTROLLER
Make L D €.
Model S € o

Number of controllers

Tested?
Airflow to 1/2" Hg drop _;S__L_ ¢
Meets standards?

(1 deadended

Pitch/slope > 1"/ 10ft
Abnormalities in slope?
Pulsator line clean? (if observed)
Stall cocks leak?

Inlets in top 1/3 of line?
Comments . ———————————"""_

e

H—MILKWG UNITS |
Number of operators _._ _/_
Total number of units __K:
Vacuum shut off

PULSATORS

Make De\au‘a!
Rlack Cap

Type: J pneumatic
Action ® single
3 side to side
[ froat to back

Model

1 electric

r1 double

Tested?
if yes; with .— - —=———

deo.

Puleation rate H_[E_Q_f /min.

Pulsation ratic ‘Q_Q : &W

Abnormal pulsators _ N
Comments .

Greatest number of units/slope _‘lf__

Claw
= Make De I,CL 00-\

Flo-VE

Model

CGood location
Clean? ) Automatic U Clamp
Vacuum over-ride %] Valve {1 Other
Inflations
Make .D € IG_ va
Moael___ O]
Diameter R Narrow 0 Medivm O Wide
Type 3 Rubber Synthetic U Silicon
MILK and VACUUM LINES Collapse differential in. Hg .
\ / Massage force adequate
Pulsator line size < _in. Change inflations after _ /300 . I.CM
B looped Hose support
O deadended
Milk line size ; In.
B looped



ENVIRONMENT

—_

Housing for Dry Cows

Housed with milking cows @ R
0 STANCHION/T 1TESTALL

@, FREESTALL
0 LOOSE HOUSING

Housing for Lactating Cows
0 STANCHION/TIESTALL
Platforms clean and dry @
1 FREESTALL
Stalls clean and dry — _[x!
Stalls maintained_— — __

Stalls adequate sizeé.—— 0 PASTURE
Alleys cleaned regularly g OTHER
O LOOSE HOUSING Area clean and dry?

Clean and dry @ Housing in good repair? '

Overcrowded

QO PASTURE
0 EXERCISE YARD

Clean and Dry
VENTILATION ADE UATE
Comments 2240
B BT : ‘L.A‘—‘h—‘-‘ ; . ‘4_‘4-4.4 .
. 5 Y. - -
Lo do Nl tor,
. LAk £ B
Bedding for Lacating Cows . Maternity Area ' _
Adequate 7 Cows separate from milking herd? @ '|
B SHAVINGS/SAWDUST 0 PEN \
0 STRAW O PASTURE
0 HAY 0 STALLS
o MATS a1 OTHER !
O SAND Area clean and dry
O CLAY Comments :
Q OTHER )

Interval between bedding
0 1-2days X 3-7days Q >7 days

Comments__ﬁ_t________,_._-——-—————‘ﬁ_____,___——-#

-

____i- centg/cwt
L0 cents/ewt



MASTITIS ECONOMICS
CASE FARM #2

gubclinical mastitis milk loss
culling and death
Clinical treatment
lost quality premiumn
T

17,145
105
5 cows culled in

Rolling herd average
Total cows in the herd (lactating and dry)
+rhe last year due to mastitis

0 cows dead in the ljast year due to

TOTAL LOSSES LOSSES ABOVE GOAL

herd CcOowW herd cow %
_______________ **********************
$20,668 $197 $7,186 $68 64%
$2,325 $22 $1,349 $13 12%
$2,600 $25 $1,781 $17 16%
$855 $8 $855 $8 8%
OTAL: $26,448 $252 $11,171 $106 100%

**********************

e St S i A e

mastitis

40 Mastitis cases treated in the last year
$1,000 ave market price for replacement $535 Sale price for cull cow
$25 ave. cost for treating a clinical case, inel. drugs & vet fee
7 Average days milk withdrawal, including treatment days
20% Value of discard milk fed to calves: % of market milk’s value
2% Goal for pastitis culling: (%/year) Goal for death: 0%
1% Goal for clinical cases of pastitis per month (% of herd/mo)}
$0.15 Quality premium ($/cwt) 4 Months last yr no premium paid
CcOST OF CONTROL YEARLY EXPENSES
herd cow %
xTeat dip $350  $3.33 19%
*Dry COW treatment $462 $4.40 26%
*Monitoring and diagnosis
DHIA SCC reporting: cost/yr $236 $2.25 13%
OMPS HERD SURVEY $35.00 service fee
$2.50 Per culture 100 Cultures
1 Surveys/YT /survey
$40 Ext survey fee $325 $3.10 18%
$10.50 Indiv. cult/sens. 12 Cult/yr $126 $1.20 7%
*Milking machine checks
$150 Cost per check 2 Chks/yr $300 $2.86 17%
*Hygiene paper towels $0 $0.00 0%
Water sanitizer $0 $0.00 0%
*QOther 50 $0.00 0%
1] $0.00 0%
TOTAL $1,799 $17.14 100%

************************

PROFIT FROM CURRENT LEVE

Assume loss of $350
potential loss $36,750
Actual loss $26,448
Loss avoided $10,302

cost of control 51,799
&8 ,502
*********
PROFIT ON INVESTMENT

IN CONTROL

CONTROIL, PROFIT

473%

************************************************
1, OF MASTITIS CONTROL:

Cows in herd: 105

per cow per year without any control program.

AVOIDABLE LOSSES herd cow %
**************** ************************
subclinical loss $7,186 $68 64%
culling & death $1,349 $13 12%
Treatment $1,781 $17 16%
Lost quality $855 $8 8%
premium
PROFIT AVAILABLE: $11,171 5106 100%
******************************************

17



LOST MILK PRODUCTION DUE TG SUBCLINICAL MASTITIS:

CASE FARM #2 © MILK PRICE/CWT $12.50
§8C SCORE--GOALS VS ACTUAL LOSSES PER DAY
1bs. ******************************* ***********************
loss/day CODE goal % % cows 1bs. total >goal
0 1 0% 0% o G - $0.00 $0.00
0 2 10% 8% 8 0 $0.00 $0.00
1.5 3 30% 11% 11 17 $2.06 ($3.56)
3 4 30% 23% 23 69 $8.63 ($2.62)
4.5 5 . 20% 19% 19 86 $10.69 ($0.56)
6 6 5% 18% 18 108 $13.50 $9.75
7.5 7 3% 10% 10 75 $9.38 $6.56
9 8 2% 6% 6 54 $6.75 $4.50
9 9 0% 5% 5 45 $5.63 $5.63
AVG SCORE 5.1 100% TOTALS: 100 453 $56.63 $19.69
GOAL AVG. 4.0 NOTE: IF DHI SCC NOT AVAIL., TYPE "ALT cH,
total over goal
HERD LOSSES PER MONTH: $1,722 $599
'HERD ILOSSES PER YEAR: $20,668 $7,186

18



MASTITIS PROBLEM DIAGNOSIS SHEET~-DETERMINING PRIORITY OF ACTION

Contag.

Environ.

Low Masti.

If

bulk tank SCC

If

<250,000 0 0
>250,000 1 1
bulk tank cultures

Strep ag. and/or

Staph aureus i 0
DHI estimated infections
>15% New 1 1
DHI estimated infections
>l§% Chronic i1 9

DHI estimated infections
<15% (New + Chronic) 0 0

If

clinical cases
<2% per month o 0

If

clinical cases
>2% per month and

Bacteriological culture

Strep ag. and/or
Staph aureus i 0

If

clinical cases
>2% per month and

Bacteriological culture

Strep sp., Staph sp.

and/or coliforms ¢ 1i
If high SCC cows culture
Strep ag..,
Spaph aureus, and/or
_ C. bovis 1 0
If high SCC cows culture
Staph sp. i1
If high SCC cows culture
Strep sp..
coliforms, and/or
other bacteria o 1
1f whole herd culture shows
>0% Strep ag.,
>5% Staph aureus, and/or
>10% C. bovis 1 0
If whole herd culture shows
7 >10% Staph sp. 1 1
If whole herd culture shows
>10% Strep sp.,
>2% coliforms, and/or
_____ >5% other bacteria o 1
1f whole herd culture shows

]

less than above % of each
bacteria listed o 0

wiee 19



MILK QUALITY =-- Session 4a
ACTIVITY 3

Develop Tactical Plans for Case Study

I. Learning Goals of this Activity
1. To practice brainstorming solutions, identifying criteria
for evaluation and the decision making process while
working through the case study example.
2. To further learn the thought process behind the formation
of operational and management tactical plans.

II. Key Points

1. Identifying solutions for a mastitis problem must meet the
personal criteria of the manager.

2. Tactical planning involves an intricate thought process.

This skill can be learned and must be practiced.

IIT. Personal Notes:

19



Good rating for criterion
Fair rating for critericn
Poor rating for criteriocn

OWN FARM WORKSHEET = DECISION MAKING GRID Ratings:

3
2
1

Problem: \.\\wr incidence o f

Enviconmental Mastits

Alternatives

Rating
Criteria

WS 19

(Totals) —-—-—->

- em em wm mn e e dw em e e e e aw oo | ow Em G e me [ em e e e owm mm [ G ek e o ee | @8 ow s mm om am ) e ew mm e om e

Ranking -=--->
(Order 1 to &)




OPERATIONS PLAN
OWN FARM WORKSHEET - TACTICAL PLAN for: ) oused ENWPON. M Ag+ Hs
(Opportunity Area)

incid.ence. of maskhs +O Icase /Imo.
ave DHT LS L o8& within 3 months

Goal: Redwvee

-

What task or | Who is How and/or where When to perform task
activity is to respon- should the task or activity (deadline,
be done? sible? be done? frequency, under what
conditions)
Sarvitinne And Sanitrrer n wash
d-P\f 4eats -T'im . wa ter EVQP\?/ m:JEmS
Trdidoal Paper
77ﬁoroqﬂhly Towels
Re & il Lreesint! =1 holes with All sialls by
mMme
base <+ Clay , Level amdl o4 od A weeks

Aller T P

WS 20






MANAGEMENT PLAN

oWN FARM WORKSHEET - TACTICAL PLAN for: Lirec é;gg
(Opportunity Area)

cont: Everyene pwnre o gesls and. plan 7o

1y p rove hopd. Sematie cells i’acf Wed.nescﬂ-&;/

What task or Who is How and/or where When to perform task #}
activity is to respon- should the task or activity (deadline,
pe done? sibkle? be done? frequency, under what
conditions)
meahns o & Heu se Loreh meeﬁmj
me. —
o Tuesda
farm  Chew CHell Pes.‘ﬁ'_) k4
' Fyien ‘ S Wede
LmProve milkers Tim YH+enss/ons viewed. on
habids amde Af)e milking video padder Luneh
n
Krowted g e Discuss .

WS 21



MANAGEMENT PLAN

OWN FARM WORKSHEET - TACTICAL PLAN for: P)Hr\r\m
(Oppé%tunity Area)

im plement

coal: AN SuPP}t.e_s +4o

gf‘chA:; .

operational An by

What task or
activity is to
pe done?

Who is
respon-—
sible?

' How and/or where

should the task
bhe done?

when to perform task
or activity (deadline,
frequency, under what
conditions)

Purchase Sarsihzel

Paper Lowels arde

me.

Es+HﬂA4Q Ameont
for 3 months .

Price +hro denler

Phome chlls - Mordry

I’ms#}i! b -j W&(LN'%MY

cisPerssenr
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CONTROL PLAN
CONTROLLING

is measuring and reporting actual performance at prescribed intervals,
comparing that performance to set standards, and taking appropriate

corrective action when events are not conforming to plans.
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CONTROL PLAN
CONTROLLING

is measuring and reporting actual performance at prescribed intervals,
comparing that performance to set standards, and taking appropriate

corrective action when events are not conforming to plans.
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CONTROL PLAN
CONTROLLING

is measuring and reporting actual performance at prescribed intervals,
comparing that performance to set standards, and taking appropriate

corrective action when events are not conforming to plans.
Plan for Controlling: recsdnl]l  Mpndenance

leoun*}: o 4 bec&c&mg ) 0 sl

Input
ot <Jall vse ; number of cows
Qutput
to Monitor }\/“\5 n Fhee f-\—”-ey

Monitoring
Procedure
including
measuring,
reporting

and (who)

Monitoring
Time
Interval

Ceontrol
Standards

Corrective
Actions to
Bring
System
Back wo
Standard




1iTl.

IIl.

Lear

1.

Key

MILK QUALITY == gession 4a
| ACTIVITY 4

own Farm Economic Evaluation

ning Goals of this Activity

To show an economic evaluation of the your farm's current
mastitis situation.

pemonstrate that the money spent on the current mastitis
control program is a sound investment.

To have you realize that further planning and controlling

in your mastitis control program has potentlal to return
profit.

Points

1f a farm ie not meetind jts goals in mastitis control
there is probably money to be made in further managenment
for high milk guality.

Losses from subclinical mastitis is the majority of loss
profits due to mastitis. ' .

Money spent on mastitis control has a high rate of return.

personal Notes:
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 PARTICIPANT'S NOTES ~= gession 4b

SUMMARY

objective: Using knowleddge and skills jearned in this course, Yyou

formulate tactical plans for improving milk quality
on your farms.

qummary of activities eyercises time

in smal , you help each other to diagnose priorities
and brainstorm possible effective solutions for each other's
milk quality situation. Goal setting and gevelopment of
tactics may require an jndividual effort.

Fesults of
their farms.

particlpants heir planning for

p
improved milk quality on

; an have the ¢ mated costs of
implementing your ractical plans for improving milk gquality
evaluated.
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MILX QUALITY - Ssession 4b
ACTIVITY 1

own Farm Analysis

Learning Goals of this Activity

1.

Key

To diagnose and plan for implementing effective solutions
to your own farm's milk quality procblems.

Points

Small group interaction may aid in correctly identifying

and diagnosing priorities in planning solutions for a
farm's milk gquality problenms.

Goal‘setting and tactical planning may require individual
effort. '

Operational tactical plans tend to be easier to develop

that the more intricate tactical plans for management.

pPersonal Notes:



MASTITIS PROBLEM DIAGNOSIS SHEET—-DETERMINING PRIORITY OF ACTION

Contag.

Environ.

Low Masti.

1f bulk tank SCC
<250,000 o O

If bulk tank cultures
strep ag. and/or
Staph aureus i 0

DHI estimated infections
>15% New i 1

DHI estimated infections
>15% eronic 1 0

DHI estimated infections
<15% (New + Chronic) ¢ O

clinical cases
<2% per month _ 0 0

clinical cases

>2% per month and
pacterioclogical culture
Strep ag. and/or

Staph aureus i 0

If clinical cases
>2% per month and
Bacteriological culture

Strep SP-.; Staph sp.
and/or coliforms o 1

TIf high SCC cows culture
strep ag-.,
Spaph aureus, and/or
C. bovis 1

Tf high SCC cows
Staph SpP.

culture
i 1

If high SCC cows culture
Strep sp-s
coliforms, and/or
other bacteria 0 1

L e i ——————

1f whole herd culture shows
0% Strep ad-,
»5% Staph aureus, and/or
>10% C. bovis i ©

culture shows
sp- i 1

I1f whole herd culture shows
»10% Strep SP.,

>9% coliforms, and/or

>5% other bacteria o 1

If whole herd culture shows
less than above s of each
bacteria listed o 0

i
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Goal:

OPERATIONS PLAN
OWN FARM WORKSHEET - TACTICAL PLAN for:

(opportunity Area)

what task or
activity is to
be done?

who is
respon-
sible?

How and/or where
should the task
be done?

When to perform tasﬁgﬁ
or activity (deadline,
frequency, under what
conditions)
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OPERATIONS PLAN
OWN FARM WORKSHEET - TACTICAL PLAN for:

T

(Opportunity Area)

Goal:

what task or
activity is to
pbe done?

wWho 1is
respon-
sible?

How and/or where
should the task
be done?

When to perform task
or activity (deadline,
frequency under what
conditions)

WS 29




OWN FARM WORKSHEE

Goal:

MANAGEMENT PLAN

T -~ TACTICAL PLAN for:

(opportunity Area)

be done?

What task or Who is How and/or where When to perform task
activity is to respon— should the task or activity (deadline,
pe done? sible?

frequency, under what
conditions)
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MANAGEMENT PLAN

ws 31

OWN FARM WORKSHEET - TACTICAL PLAR for:
(Opportunity Area)
Goal:
What task or Who is How and/or where When to perform task
activity is to respon- should the task or activity (deadline,
pe done? sible? be done? frequency, under what
conditions)



MANAGEMENT PLAN

OWN FARM WORKSHEET - TACTICAL PLAN for:

Goal:

activity is to
be done?

What task or

T
(Opportunity Area)

Who is
respon-
sible?

How and/or where
should the task
be done?

When to perform task
or activity (deadline,

frequency, under what
conditions)
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CONTROL PLAN
CONTROLLING

s measuring and reporting actual performance at prescribed intervals,
comparing that performance to set standards, and taking appropriate
corrective action when events are not conforming to plans.

Plan for Controlling:

Input
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Procedure
including
measuring,
reporting

and (who)

Monitoring
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Back to
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CONTROL PLAN
CONTROLLING

is measuring and reporting actual performance at prescribed intervals,
comparing that performance to set standards, and taking appropriate
corrective action when events are not conforming to plans.

Plan for Controlling:
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CONTROL PLAN
CONTROLLING

is measuring and reporting actual performance at prescribed intervals,
comparing that performance to set standards, and taking appropriate
corrective action when events are not conforming to plans.

Plan for Controlling:

Input

ot
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‘to Monitor

Monitoring
Procedure
including
measuring,
reporting

and (who)

Monitoring
Time
Interval

Control
Standards

Corrective
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Bring
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Back to
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MILK QUALITY - Session 4b
ACTIVITY 2

Sharing Examples of Tactical Plans

I. Learning Goals of this Activity

1. Demonstrate how different participants plan to achieve the
common goal of improving milk quality on their farms.

II. Key Points

1. Mastitis problems may be common to all participants, but
individual ways of planning to solve these problems may
. differ.

2. Having others question your thought process generates
higher levels of thinking that can improve one's planning
abilities.

TIII. Personal Notes:



IT.

ITT.

MILEK QUALITY - Session 4b
ACTIVITY 3

Fiscal Evaluation of Tactical Plans

Learning Goals of this Activity

1. Provide you an estimate of return on the costs requlred
to implement the tactical plans for meeting goals in
mastitis control.

Key Points

1. Most improvements designed to reduce mastitis and increase
milk quality are sound investments.

2. All farms should strive for a level of mastitis control
that is realistically within its resources.

Personal Notes:



Participant:

ADDITIONAL COSTS OF IMPLEMENTING A TACTICAL

PLAN FOR MILK QUALITY

YEARLY EXPENSE

HERD PER COW
SUPPLIES (dips, liners, sanitigzers, ete.)

MATERIALS (equipment, facilities, etc.)

SERVICE (b. cultures, maintenance, etc.)

LABOR (technical choretime)
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