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Solving the Puzzle of
an Off-Spec “Musty” Taste In Canned Beer...
A Partnership Approach

By Stephen D. Anderson, David Hastings, Katalin Rossmore, and Jack L. Bland

ABSTRACT
Periodic “musty” tastes were detected it 12 ounce and 16 ounce cans in
a variety of beers Fro&ueed In & larpe U.S. brewery. Approximately one
million dollars in losses occurred due to rejected product alone.

An intepsive quallty assurance audit of:ﬁ brewing, packaging and utl-
ities areas identified several culprits as the passible cause of the problem.

The water treatment supplier was céntacted to assist Quality Agsur-
ance with laboratory and in-plant studies to pinpoint the exact source(s)
of musty tastes/odars and to develop long-term solutions to prevent 2
future reoceurrence.

This paper details the results of numbersus tests which led to the
successg:l tdentification and resolution of the problem through a team-
work approach,

“The paper concludes with specific recommendations for all breweries
in order to prevent aad remedy similar problems during future operation.

INTRODUCTION

If one makes the statement that “control of the packaging area
environment is equally as important as the brewing process for
producing a high quality beer,” most brewers would probably
react with o consideable degree of skepticism. In addition, the
following statements would Ea viewed as equally unbelievable:

« Pasteurizer microbial growth may result in millions of dollars
of annual product loss due to off-spec flavor in beer, even In
the presence of low bacterial counts and a significant free
halogen residual in the pasteurizer system.

» Packaging floar layout (conveyor, pasteurizer, and filler lo-
gaﬁons). can contribute to off-spec tastes in the packaged

eer,

. Aithorne microbial contamination is rapidly adsorbed onto
the interior surfaces of cans, and will cause Q.A. product re-
jection due to a compound that is detectable by the human
nose at concentrations as low as four ‘Pa.rts per trillion.

« The shightest foul odor in any area 0 the packaging floor is
capable of contaminating the entire floor with this compound,
in the absence of excellent ventilation and air circulation.

» Can manufacturing matesials and processes have a significant
effect on the rapidity of odor adsorption on the interior lin-
ings of empty cans. '

As sensational es the sbove statemeats sound, a large United

States brewery (Stroh) and ChemTreat, Inc., have been able to
document each of the above premises.

The remainder of this paper provides a summary of the part-

nership spproach used to identify and correct the problem of
“musty” tastes in canned beer.

Mr. Anderson is currently the Vice President, Quality Asvurance
and Resecrch, for The Stroh Brewery Company. He formerly held
the position of Director, Quality Assurancs, for the Stroh Con-
tainer Corporation as well as a number of other plant und staff
guality management positions for the Stroh and Schlitz brewing
companies.

SINTESIS
Periodicamente se detectaban sebores “mohasos” en lates de 12 y 16
onzas de varias cervezas prosucidas en una cerveceria americana
Aproximadamente 1 millon de dolares fueron perdidos solo en rechazo
del producto. Un estudio inteasivo de aseguramiento de calidad de todas
las areas de cocimiento y maduracion, envase y servicios identifico al-
pasibilidades come causa del problema.

El suplidor de tratamiento de fue llarmado para asistir en estudios
en ila.nta y laboratorio para deBinir la{s) fuente(s) exactas causantes del
problema y para desarrollar soluciones a largo plazo que prevengan la
repeticion del problema.

Este trabajo detalla los resultados de numerosas pruebas que llevaron
a 12 exitosa identificacion y resolucion del probleme por medio de trabajo

‘en equipe.

Esta presentacion concluye con recomendaciones especificas para to-
das las cerveserias para que érevengan y solucionen situaciones y prob-
lemas similares derante sus futuras coperaciones.

INVESTIGATIVE PROCEDURE/PROBLEM ID

Background

During the late fall of 1991, one of the Stroh locations began
to experience periodic beer favor quality problems deseribed in
taste panel tests as “musty,” “earthy,” “woody,” or “meldy.” At
the time, this problem was not evident in beer produced at the
other company locations.

An extensive investigation as 10 the potential cause(s) for this
adverse favor was iniiated by the Corporate Q.A, department.
Various audits were conducted, which included raw materials
used in the brewing process, makeup water analyses, CO,, steam
purity testing, and brewing processes.

Initial laboratory analyses (ChemTreat and Stroh), including
Gas Chromstography and Mass Spectrometry, failed to detect
any compounds that could be identified as causative; however,
the corporate taste panel continued to periodically detect a
“musty” taste in 12 and 16 ounce cans, although the local brewery
taste panel did not detect the odor.

A task team was formed consisting of several individuals from
Stroh Corporate Quality Assurance, local plant Q.A. and pack-
aging personnel and local and corporate representatives of
ChemTreat, Inc.

In trying to determine the activities that should be undertaken
to identify the cause(s) for the musty characters in packaged beer,
the tearn members geared their actions toward the following areas:

- Where—Attempt to identify the exact area where the musty
taste is introduced.

« When—Try to identify specific time periods when the prob-
lem oeeurs.

« What—Isolate the causative agent so that solutions can be
developed to prevent reaccurrence.

» Why—Ascertain the reasons why this taste problem was not
prevalent during previous operation and at other locations.

We knew that the corporate taste panel had only detected the
problem in can packaged beers and not in bottled beer. There-
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fore, it was necessary to determine at what stage in the process
was tne off-spec taste introduced.

An extensive audit of all beers in-process was conducted. Du-
plicate samples of each tank in the brewing area were taken. Half
of the samples were then pasteurized and half were not.

These samples were then air shipped to the corporate expert
testers. No indication of a musty flavor was detected in either the
pasteurized or unpasteurized samples.

The task team, directed by Corporate Q.A., then moved for-
ward in the production process (onto the packaging floor) in an
attempt to isolste the problem area.

It was-agreed that most of the off-flavor samples tasted were
produced at line startup or just following a downtime period,
such a5 after lunch or after a line stoppage. Additional corpoate
taste testing was conducted on both can and bottle lines at line
startup and again after thirty minutes of run time. The tasters
detected off-favor in some of the line startup can samples, yet
could not detect the musty flavor at the thirty minute sample un
period. None of the bottled beer samples exhibited adverse tastes
and seemed to be immune to the problem.

The local plant Q_A. personnel %ad more difficulty detecting
the off-flavor-while the team members from ChemTreat were
quite baffled by the existence of the problem in cans, but not in
bottles. The task team concluded that the off-favor was intro-
duced via some type of adverse atmospheric conditions in the
immediate vicinity of the packaging floor.

Many additional sets of samples were taken and air shipped to
the corporate taste panel. A].lp of the off-flavor tastes on these
samples were detected on can lines at startup, during change-
overs, and after any off line period exceeding ten minutes
duration,

Quality Assurance initiated a special procedure for quarantine
of the first two pallets of beer produced st startup, after change-
over, or during any ten minute period after downtime.

Every time a pallet was hehi product samples were air ex-
pressed to the corporate Havor team, who met dailly to taste as
meny as fifteen different samples. The samples were tasted sin-

, with control beers from other plants, and bottled beer from

e same plant under investigation, interspersed tandomly in the
series.

As a further justification for the quarantine action, beers were
also tasted frorn the same production run taken after the initial
pallet hold. '

No control or bottled beers were identified as having a "musty”
taste, while a very high percentage of the held pallets exhibited
the off-flavar.

Having an effective quarantine action in place enabled the task
team to begin a series of detailed studies in the immediate area
of the can pasteurizers and fillers to identify the problem. -

Corporate Q.A. felt the problem could be related to odors
emanating from the pasteurizers and finding their way onto the
interior of the empty can liners. They bases this theory on the
live layout of the can packaging operation, where the empty can
conveyors pass directly over the entire length of a can pasteurizer.

Other task team members were initially skeptical of this theory
due to the fact that:

* The pasteurizers were visually clean compared to prior years.
*Even if odors were present, the empty can rinsers should
remove the odor prior to the filler.

Docurnentation of in-spec free halogen residuals in the pas-
teurizers and in the can rinsers was provided to support the skep-
tic’s claims; however, in order to test the theory of Corporate
Q.A., a study was developed where virgin cans from two different
suppliers were obtained. The following tests were conducted:

* Test cans were exposed to the plant air in various packaging
locations and for various Hme intervals.

» Test cans were then filled and pasteurized.

* Control cans, which had not been exposed to the packaging
area, were filled and pasteurized.

* All samples were then air expressed for corporate taste text
evaluation.

The Aavor evaluations were able to detect off-flavor in cans
exposed to the immediate atmosphere above the pasteurizers and
near the filler for more than ten minutes exposure. Test cans
exposed in areas far from the pasteurizers filling areas, but
which were poorly ventilated and had obvious microbiological
environment contamination (esgema.ﬂ y molds) were also found
to be affected Control ¢ans and test cans exposed for less than
ten minutes were not affected by off-flavor.

Another finding of these tests was that, while both suppliers
of test cans to the brewery were affected, one manufacturer’s
cans were more frequently rejected and more severely affected
(see Attachment).

This was very strange in that both manufacturers used a water
based, madified epoxy resin for interior coating. It was obvious
thae these water based liner coatings have a greater affinity for
adsorption of water (humidity and atmaspheric odors) than the
previously used solvent based acrylic hmnr%s

The following additional tests were performed on empty can
samples from the two suppliers:

» Gas chromotography and water permeability tests produced

no measurable differences.

* Residual solvent testing to determine differences in coating

cure produced no measurable differences.

= Static charge density tests showed both suppliers cans to have

high static charges after Pmn:;ﬁetgmugh empty can ways. A
static removal system was ing

The next step in isolating the problem involved an intensive
microbiological sudit of the entire packaging area:

+ Air samples were taken from various areas using & Biotest

Centrifugal Air Sampler.

» Pasteurizer water and vapor areas were sampled. -

These tests revealed a variety of serobic and anaerobic bacteria
as well as yeast and mold cultures present both in water and air
samples. Highest counts were measured in the vapor areas near
the empty can conveyors and in pasteurizer water samples. Even
though some bacterial counts (aerobic and anaerobic) in the pas-
teurizer water were in excess of generally acceptable limits, the
odors produced by these bacteria were not similar to the musty
charaeter found in the beer.

Audits of air samples above the pasteurizers and in the vicinity
of the can depalletizer and empty ¢an conveyors were found to
contain levels of yeast and mofd ranging from 450 CFU/M? to
13,000 CFU/M?, The microflora from these air samples was sim-
ilar to water and slime samples from the pasteurizer vapor areas,
indicating a possible direct link to airborne contamination via
aerosolization in the pasteurizers.

Following is a summary of the approach taken by Corporate
R & D labs in identifying the musty taiat detected in can liners
and beer found in the brewery. Listed in the attachments is &
table of molds which were isolated from the packaging areas
where the off-favor was found to be strong in exposed cans (Ta-
ble 1). The isolates were grown on agar slants and evaluated or-

anoleptically. Of these molds isolated, four were identified as to
ving an odor close to that found in the defective cans. In order
of closeness to the Aavor of the can, the molds most likely to
produce the off-flavors were Geotrichum sp.. Penicillium-1 sp.,
Cladosportum sp., and Penicillium-2 sp. :
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Since initial attempts to identify the musty off-Aavor by isola-
tion from the can and gas chromatography/mass spectrometry
were unsuccessful, two different approaches were taken in the
corporate labs.

First, since the off-favor was easily identifiable by ovganoleptic
evaluation, an olfactory detection system was installed on the gas
chromatograph (GC/OLF). Empty cans which were known to
possess the off-flavor were sealed and punctured, then purged
with pitrogen gas (Fig. 1). The gas was then passed through a
trap qontaining Tenax TA, and during thermal desorption, would
releade the off-flavor onto the gas chmmatogragh. Various op-
erators were then asked to evaluate the odors which would sep-
arate ;and elute off the chromatography column using & “sniff
port.”y Comments and elution times were reorded. The data can
then be used to prepare an olfactory trace or “suiffogram.”

Among the many odors inherent to the can lining, gas chro-
matography combined with olfactory detection, was able to iden-
tify three retention times which consistently gave a musty/earthy
odor (Fig. 2). In order to characterize these odors, anthentic sam-
ples of compounds known to have musty ristics were
analyzed in a similar fashion. The literature suggests seven can-
didates; namely, 3-isopropyl-2-methoxypyrazine, 3-isobutyl-2-

methoxypyrazine, 2-methylisoborneo!,  2,4,6-trichloroanisole
(246-TCA), 236-TCA, 234-TCA, and geosmin.

This list is not necessarily exhaustive, but does represent the
prime suspects. Their structures can be found in Figure 3. Figure -
4 shows a comparison of the musty odors detected off the empty
can liners to the authentic musty compounds. The chromato-
graphs clearly indicate retention time matches at 14.5 and 17.3
minutes, and no match for the peak detected at 19.0 minutes.
Thus it indicates that, of the known odors, 2-methylisoborneol
and 2,4,6-trichloroanisole can be detected in the ¢an.

The second approach was to analyze the headspace gas pro-
duced by the various molds isolateéq from the packaging area.
This approach allows one to analyze much higher concentrations-
of ﬁgnﬁg:l metabolites, and thus any musty off-Havors can be
identified directly by gas chromatography/mass spectrometry.,
Lsolates of the molds were grown over a period of three to seven
days on agar slants in sealable headspace sampling botdes. As
with the cens, the bottles were sealed, via septum—opierced and
purged with nitrogen for one hour onto a Tenax trap, The trap
was transferred to the GC/MS and desorbed. Sean mode chro-

10 Qlfsctory Aespense
Table 1
List of Molds Isglated from Packaging Area
Mold Type Odor Assessmant

1 Penicillium=1 gp, Moldy/closa

2 Aspergillus sp. Meldy/earthy

k] Aureobasidiurm sp. 5 -

4 Cladasporium sp. Moldy/earthy

5 Fusarium sp.

6 Mucor sp. Sour/moldy

7 Ponlcilum-2 sp. - Musty

8 Geotrichumn sp. Saur/strong musty/close

8 Penieiiurm-3 sp, , | :
10 Streptomycas sp. Noneg/moldy sweet 0 4 L
11 Penicilium Strong/potats bin a 5 0 15 20 2
12 Panicillim-3 sp. Time (min)
13 Bysochiamys sp. Fig. 2. GC/OLF trace of musty compounds in can liner.

Mass
A Spectrometer
Tenax Q
Nitrogen [ Trap
in
Can Thermal Gas
Desorption Chromatograph
Olfactory
Detection

Fig. 1. Purge/trap method for musty odor in cans.
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Fig. 4. GG/OLF trace of purged can liner.

matographic traces for each mold were constructed and screened
for the literature musty compounds. Figure 5 shows a total ion
chromatographic trace of the volatiles produced by Geotrichum,
and Figure 6 shows an extracted chromatogram for 2,4,6-trich-
loroanisole, along with its mass spectrum, Figure 7 shows an ex-
tracted ion trace for 2—methyliso%omeol produced by the Cha-
dosporium mold. Table 2 lists the musty compounds detected in
each mold by the method described sbove. Although the peak at
19.9 minutes in the GC/OLF trace could not be identified, it is
suggested that a brominated species (perhaps 2,4,6-tribromoan-
isole) could be a tEos;sibilir:y, This compound was detected and
characterized in the Geotrichum mold, and retention times of
GC/MS and GC/OLF appear to be quite similar.
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Figure 5

Research efforts currently focus on developing quantitative
methods for 2-methyliscborneol and trichloroanisole in beer and
can liners to aid Quality Assurance in flavor assessment,

A second mold, Cladosporium, was also found to produce 2.
methylisoborneol (MIB), ancther “musty” compound found in
the can liner by elfactory detection. At this point, we knew that
molds commonly found in the local brewery (Geotrichum and
Cladosporium), would produce trichloroanisole (TCA) and 2-
methylisoborneol (MIB), whose odors likely correspond to the
“musty” taste in the beer.

An article which appeared in the wine journal section of Gour-
met magezine (January, 1994), further confirmed the extreme
sensitivity of the human nose/taste buds to TCA in that it is no-
ticeable at concentrations as low as four parts per trillion (a ratio
equivalent to 4 seconds in 32,000 years),

PROBLEM RESOLUTION

Once we had identified TCA and MIB as the culprit com-
pounds, we were able to plot a systematic course of action to
solve the problem. Our approach was as follows:

Minimize Aerosolization

In an immediate effort to reduce the potential for aerosoliza-
tion st the infeed and discharge of the pasteurizers, stainless steel -
covers were installed that would reduce the amount of water
vapor emanating from these areas. In addition, stainless steel
shrouds were placed around can rinsers and can conveyors di-
rectly above tll:e asteurizers to prevent/minimize aerosol ad-
sorption onto can liner interiors.

Reduce Microbiological Contamination

A number of steps were taken to minimize the total microflora
counts in all packaging area systems:
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1. Increased Free Halogen in Pasteurizer Water

Even though pasteurizer water biocounts were within gener-

acceptshle fimits (<10% CFU/ml), we decided to raise free

halogen levels by four to five times the normal control range of
0.5—1.5 ppm in individual compartments. This was designed as
a short term solution to remove any residval vapor ares slime
deposits. - -
9. Install Pre-Rinse Stations/Biocidal Lube

Water rinse stations were installed on the pasteurizer infeed
conveyors to reduce nutrient sources from being introduced to
the pasteurizers. Also, a biocidal conveyor lubricaot replaced the
previous fatty acid type product.
3. Weekend Lay-up Biocide

We increased the dosage of the liquid non-oxidizing biocide
used to prevent bi:%mv«i in the pasteurizers during weekend
shutdowns. Our goal was to produce virtually sterile conditions
in the pasteurizers prior to Monday morning startup.

Increasa Air Circulation Ventilation

There seemed to be a relationship between seasonal weather
patterns and the severity of the off-Aavor defect. The “musty”
taste became more severe with colder weather. In order to main-
tain comfortable working conditions duriag fall and winter, eeil-
ing ventilation fans were normally turne off. This had always
been a commen procedure and had previously not induced off-
flavor in packaged product.

Airflow measurements were taken at various points with dual
cup rotery snemometers and smoke candles. Virtually no air
movement was present near the empty can conveyors over the
pasteurizers. As a result of this study, all ceiling exhaust fans were
activated to achieve improved sir circulation and exbaust of hu-
mid air in this area,

Figure 7
Table 2
List of Malds Isolated from Packaging Area
Mold Type Musty Compounds Present
1 Fenicilium-15p. MIB {minor)
2 Asperglilus sp. MIB {minor)
3 Auregbasidium sp.
4 Cladosporium sp. MIB (Major)
5 Fusarium sp.
6 Mucor sp. 3.4,8-TCAR,3,4-TCA (minon
7 Penicillium=2 sp. 2,4, 65-TCA/2,3,4-TCA {mingr)
8 Geotrichutn sp. 2,4, 6-TCA (Major)
9 Penicilliuro-3 $p.
10 Straptomycas sp. 2,4,6-TCA (minar)
11 Panigilifum
12 Penicilium-3 sp.
13 Byscchiamys sp.

Initial Results Evaluation

Although the preceding steps produced an improvement in
off-avor defects, several puzzling questions remained:

1. Why had we not experienced these roblems in prior opera-
tion even though everyone acknowle ged that overall pasteur-
izer cleanliness was much improved?

2. Why were the local plant Q.A. and taste panel members not
ablé to recognize the “musty” taste compared to the corporate
panel? In answering the first question, we determined seversl
variables compared to previous operation.

a. Reduced Water Loss From the System
Yo an effort to conserve water, the pasteurizer system water

loss had been reduced by 50% compared ta previous operation.
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This we 1d translate to a longer retention time for any microflora
present in the system.

b. Different Can Liners

Water based epoxy interior liners had replaced solvent based
coatings on cans. The water based coatings were obviously more
hydrophilic, allowing greater potential for odor adsorption in hu-

mid environments.

¢ Bromine Versus Chlorine As Pasteurizer Biocide

In late 1891, bromine donor tablets had replaced chlorine do-
nor tablets as the primary halogen source (biocide) in the pas-
teurizers, -

The active disinfecting specie of the bromine tablets is 50%
Jess volatile compared to chlorine. This change was made to re-
duce vapor area corrosion rates; however, increased vapor area
slime was observed at equivalent product residuals. Even with
increased feed of bromine tablets, we continued to observe some
degree of vapor area slime. We then decided to retrofit one unit
with some horizontally facing spray nozzles to remove vapor
slime on spray headers/deck covers.

Another pasteurizer was swithced back to chlorine tablets to
see what difference this would make. ;

The answer to our second question, regarding the reduced
ability of local plant personnel to notice the “musty’ taste, be-
came obvious. The packaging ares, including the tasting room,
operated on a central air conditioning system. Thus, any airborne
odors/contaminants would mask the ability to detect these min-
ute amounts of TCA, which carried the "musty” flaver.

The Q.A. and packaging area offices were put on a separate
air conditioning system, and the entire packaging area ventilation
system was redesigned. The original HVAC design bad not ac-
counted for the increased ventilation requirements of the retro-
fitted pasteurizers. New vents were installed, existing vents were
relocated, and additional heating capacity was ereated to make 2
sweeping laminar air flow from tie pasteurizer/filler areas toward
the w. use ares

Increased air exchange resulted in 2 doubling of air turnover
rates on the packaging floor from 4.2 per hour to almost 10.0 per
hou. .

Subsequent Results

The above actions produced no off-Aavor product for many
months; however, in August of 1993, the corporate panel again
detected a "musty” taste in can beer produced just after Monday
morning startup.

We had documented proof of pasteurizer sterility during this
period, so it was quite a mystery as to the origin of the TCA odor.
Upon further investigation, high airborne bacteria counts and
many mold species (Geotrichum, Cladosporium, Aureobasidium,
et al.) were found above the sanitary sewer foor drains external
to the pasteurizers. Additionally, high airborne counts were de-
tected In areas of the interior ceiling with obvious evidence of
mold growth. Also, evidence of poor cleaning on overhead pipe
chases and other support structures was observed and contained
very high levels of mold spores.

We determined that pasteurizers are not the only source for
musty odors. The following suplemental actions were taken:

a. Daily Sterilization of Packaging Floor
A commercial sanitizing agent was used on a daily basis on all
areas around and under the pasteurizers, including floor drains.

3. Empty Cen Conveyors

No empty cans were to be present in the overhead conveyors
until the fller and pesteurizer were on line and resdy for im-
mediate startup. This procedure also included full run out of

empty cans just prior to scheduled off line periods (lunch, breaks,
etc

Based on initial laboratory testing, we knew that if we could
minimize empty can exposure time to less than five minutes on
the conveyor, we could be relatively protected against “musty”
tastes in the packaged cans.

Once the above procedures were implemented, we have not
had a “quarantine” reoccurrence except for one instance where
these standards/procedures were not followed.

¢. Replacement of Ceiling

A program to replace the packaging ceiling, which was deter-
mined to be uncleanable due to its porous concrete sgucture,
with a plastic coated metal roof, has been initiated.

d. Decontamingtion of Overhead Structures

A program to deconteminate the general eavironment by
cleaning, disinfecting, and painting of the various support struc-
tures, pipes, etc., has been initiated.

e. Future Items Under Study

A study has ben initiated to relocste can depalletizers and con-
veying systems to “close couple” them to the fillers, avoiding long
traverse over the pasteurizers. Additional studies are underway
to evaluate direct ventilation of the pasteurizers to the outside
and to encapsulate existing conveying systems in & positive pres-
sure environment.

RECOMENDATIONS

The following is & summary of proven actions necessary to
minimize/prevent off-flavor in can product for any brewery dur-
ing future operation:

» Do not allow empty cans to remain in overhead can conveyors

for more than five to ten minutes prior to filling,

« Run out all cans prior to scheduled off-line periods.

« Evaluate the resistance of various can linings to the adsorp-
tion of off-odors, and use this information in the selection
and qualification of vendors.

« Employ s biocidal conveyor lubricant on all filler discharge/
pasteurizer infeed conveyors. .

» Install pre-rinse stations on each pasteurizer infeed conveyor,
just prior to the pasteurizer inlet.

- Tnstall barrier doors/covers on pasteurizer inlet and exit to
minimize aerosolization of water vapor in these aress.

« Install barrier shrouds on overhead empty can conveyors, £5-
pecially in those locations where the conveyor passes over o
near the pasteurizer and adjacent area.

« Maintsin a continuous free halogen residual of 0.5—1.5 ppm
in all non-heat/hold pasteurizer compartments at all times.
Auto control may be necessary. Run at upper end of these
limits if using bromine versus chlorine as the halogen source.

» Specific liquid biocide addition is necessary on & periodic ba-
sis (in the absence of continuous recirculation) to maintain
bio contrel during extended off line periods in the pasteur-
izers.

- Devote equal attention to periodic sterilization of areas sur-
rounding%le pasteurizer (E:Om drains, etc.) as victually any
septic area is capable of contaminating the plant air.

« Perform an air circulation/ventilation audit at each brewery
packaging location to insure optimum removal/turnaver of
plant/outside air.

«Install static removal equipment (grounding system) on
empty can conveyors prior tO can rinsers.

» Increase the frequency of pasteurizer boilout/high pressure
water washing if a problem is supected. Pay particular atten-
tion to vapQr areas.






