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I INTRODUCTION

The Nationmal Imstitute for Occupational Safety and Health (NIOSH) is the
primary Federal agency engaged In cccupational safety and health research
Located in the Department of Health and Human Services (formerly the Department
of Health, Education, and Welfare), it was established by the Occupational
Safety and Health Aet of 1970 This legislation mandated NIOSH to conduct a
number of research and education programs separate from the standard setting
and enfarcement functions of the CGecupational Safety and Health Administraticon
{05HA)Y in the Department of Lahor  An important area of NIUSH research deals
with methods for controlling occupational exposure tao potential chemical and
physical hazards to safe levels The Engineering Control Technology Branch
{ECTB) of the Division of Physical Sciences and Engineering has been given the
lead within NIOSH to study the engineering aspects of control

The Siouxpreme Egg Products Company 15 an egpg processing plant located in Sioux
Center, Iowa, which produces both liquid ard dried egg products  Cases of
asthma related teo exposure to egg proteln were observed inm a Health Hazard
Evaluation (HHE)} conducted at this plant The purpose of our study was to
pxovide control recommendations and to asgist 1n the conduct of fuvther
environmental studies on a Eollow-up HHE

I1 PLANT AND PROCESS DESCRIPTION

The layour of the Siowxprems Egg Products Company egg processing plant 1s shewn
i Figure 1  Baw eggs are received In plastic trays stacked on pallets in
semitrailer quantities Trallers are unleoaded inte the raw egg warehouse and
the eggs delivered te the transfer area via propane-powered forklift truck

The transfer area contains six egg washing machines and six egg candlang
stations One operator for each machine loads the plastle trays onte a
conveyer which automatically removes the eggs from the trays and loads them
Into the washer A second operator removes the empty trays and keeps the first
operator supplied with eggs The empty trays are then taken to the cartom wash
area, washed, and dried The eggs, before exiting the esgg washing machine te
the candling table, are sprayed with an lcdine-based disinfectant  After
candling, the eggs are conveyed through a window into the egg breaking room

In this room, the eggs are sutomatically loaded ontc one of the sixz epg
breaking machilnes, broken, inspected, and separated One opeératar for each
machine continucusly inspects the egg and the break, and determines 1f the egg
w1ll be rejected, separated inte white and yolk, or remain whele egg  Shells
are conveyed vla an auger to the i1nedible {egg shell and reject eggs)
processing area for disposal

Liguid egpg may he pasteurlized and sold In tank truck guantities or dried 1in one
of two spray dryers In the dryer, liquid egg is sprayed inte a hot air

stream The dried egg falls to the floor and is transferred by a scraper-type
conveyor to one side of the chamber and into an auger-type conveyor  The hot
aitr passes through a baffle curtain hanging across the center of the chamber
and 1s exhausted from the chamber through an integral baghouse contained 1n the
celling of the back half of the chamber. After spray drying, egp powder 1s
poneumatically transperted to a cyclone, screened, then packaged 1n one of



two areas  The dryer chamber (approximately 20 feet wide by 30 feet deep by

8 feet high) 15 cleaned once or twice a month To clean the chamber, 1t is
cocled down and an operator wearing a disposable dust mask and coveralls enters
the chamber to dry sweep the walls, ceiling, and baffle curtaln Using a
chimney-type brush, he cleans the overhead vertical tubes Doors on opposite
sides of the front part of the chamber are lsft open during cleaning

There are twe rooms for packaping powdered eggs. The older packaging troom
(approximately 400 square feet with a 12-focot ceiling) 1s lecated west of the
¢ld dryer and houses one packer station  The newer packaging room
{approximately 500 square feet with a 10-foot ceiling) is located south of the
old dtyer and houses two packing stations Dried whole eggs (blended egg yolk
and egp white) and dried egg yolks are packaged at these three packers

The new packaging room contaims an automatic packer for filling six ounce

{170 gram) packets This machine was not in use during this study The other
two packers are similar in operation, manually fiiling 50 pounds of product
1nto boxes lined with plastic bags The dried egg is sized wsing a vibrating
screen end Cthen flows by gravity through a é-inch diameter sock inte the
package The vibrating screen in the old packaging room is lecated within the
room while 1n the new packaging room, the product is sized on the level above
and passes through the ceiling into the room

The general procedure for packing the 50-pound boxes of egg product follows

The operatoer places the empty open boxes on the table, lines the box with a
plastic bag, opens the bag and folds the top down over the box, places the
lined box under the fill spout, and fills the box with approximately 50 pounds
of preduct The operator then places the fill spout into the next empty box to
be filled, carriss the £1lled box to the scales, moves the now £illing box
directly under the spout, and hand scoops product to adjust the weight of the
filled box to 50 pounds This filled box is then manually c¢losed by squeezing
entrapped alr from the bag, twlsting and tying 1t shut, clesing the box, and
setting 1t on the automatic box taping machine  The taped box 1s then manually
palletized with 36 boxes (& per layer and é high) to the pallet Each pallet
1s then manwally strectch wrapped

During this study, both of these manual operations were packaging a whole apg
product to which was added approximately 2% by weight sodium silicoaluminate,
ati anticaking ingredlent, to make the product free flowing The company
reports that this i1s thelr dustiest product The moisture econtent of this
free-flowing whole egg product averaged less than 3%

I11 METHODOLOGY

Aercsol measurements were made in the plant using a GCA Real-Time Aeroscl
Monirtor (RAM) to identify and prioritize pectentlial sources of exposure to egg
containing dusts and mistas  Thls inatrument samples the workroom alr and
instantaneously measures the concentration of airborne dusts and mists by
measuring the amount of light scattered by these mgterials Although the
results of these measurements are reported in mg/m”, these numbers should be
considered as estimates of the true concentration, as the amount of light
scattered depends on the optilical characteristics of the specific aerosol in



addition te its concentration This unit can be operated with a cyclone
preseparator to measure respirable aerogol (dusts and mists well below about 10
micrometers in diameter) or can be operated with a plain Inlet to nominally
measure all sizes of dust and mists

Exrscing ventilation was measured using a TSI hot wire enemometer. Alrflow
patterns were determined between process areas uslng smoke tubes  Process
activities were recerded on videotape for later replay and analysis, as
required Building drawings were reviewed to determine design airflow rates
Ventilatvion air was observed to be supplied to the egg breaking room and the
packaging areas vla mskeup air units  Makeup air te other areas of the plant
occurred from these "posltive pressure" zones, by wall fanz, and by
winfiltration, Space heaters provided temperature control

Preliminary designs for lmproved control were developed on-site during the
study These designs were discussed with the plant to determine process
compatibility, the USDA regulations were studied to ensure compliance, and the
designs were finglized

Iy GONTROL TECHNGLOGY

Occupational exposures can be controlled by the application of a number of
well-known principles, including engineering measures, work practices, perscnal
protection, and monitoring These principles may be applied at or near the
hazard source, to the general workplace environment, or at the point of
occupational exposure to Individuals  Controls applled at tfhe source of the
hazatd, including enginecering measures (material sabstitution,
process/equipment modification, 1solation or autemation, local wventilation) and
work practices, are gensrally the preferred and most effective means of control
both in terms of occupational and environmental concerns Gontrols which may
be applied te hazards that have escaped into the workplace enviromment include
dilution ventilation, dust suppression, and housekeeping Centrel measures may
also be applied near individual workers, including the use of remote comtrol
rooms, isolation booths, fresh-air showers, work practices, and personal
pretective equipment

In general, a combimation of the above control measures is required to provide
worker protection  Process and workplace monitoring devices, personal exposure
monltoring, and medlcal monitoring are important mechanisms for providing
feedback concerning effectiveness of the contrals in use  Ongolng monitoring
and maintenance of contrels to Insure proper use and operating conditions, and
the education and commitment of both workers and managerent to occupational
health are also important ingredients of a complete, effective, and durable
contral program

These principles of contrel apply to all situations, but their optimum
application varies from case to case A discugsion of the probable exposure
sources as well as the application of the ahove principles are discuszed in the
following sections for each processing area



Vv RESULTS AND RECOMMENDATIOHS
1 Transfer Poom
Aerosol Measurements

The RAM was uszed to estimate approximate aercosol concentretion in the azreas of
potential exposure to alrborpne egpg proteln in the transfer area  The EAM datsa
are shown Iin Table 1 and Figure 2 Visible aetrosol escaped from the freshly
washed eggs, from the conveyor entrance, and exit to the washer Since the
wash water is contaminated by broken eggs and is recirculated (with continuous
makeup) for the 5-hour production rum, this mist may be an important source of
exposure to egg protelm  Since the hreaking voom 1s meintained under positive
pressure, any mist generated durlng egg breaking escapes through the
transfer/breaking windows into the transfer rocom  Aerosol levels tended to be
higher on the exit (clean) side of the washer than on the entrance (dirty)
side  This may be the result of mist escaping from the washer or may be from
aerasol escaping from the transfer/breaking room windows  However, aerosaol
measurements in the breaking room (z2ee next section} indicste that the egg
shell ejector area (adjacent to the window) Is a major aerosol source

Existing Ventlilatlion
Ventilation for the six egp washers consisted of a system of an approximately
8-inch diameter PVC pipe Thas constan& diameter duct system was not 1pn accord

with commonly accepted design practice The exhaust rate did not appear to
be capable of adequately contalning the wash water mist No indraft

Table 1 Aeroscl in Transfer room, (mg/m3), as measured wich a RAM

LOCATION LINE #1 LINE #2 LINE #3 LINE #4& LINE #5 LINE #6 AVERAQE

Total aerosol

Lead station 11 4 2 33 12 12 11 20
Washer entry 13 10 10 11 11 12 11
Washer exit 15 55 15 15 Q9 Q3 24
Gandler 19 5 0 26 15 09 09 21
Respirable aerosol

Lead station 08 14 22 11 15 14 14
Washer entry g9 0B 10 12 14 13 i1l
Washer exit o7 31 11 17 12 13 15
Candlier 2 7 29 11 15 12 11 18

Mote  These ate single, instantaneous measurements used to identify areas or
operations causing potentfal exposure, they may not reflect actual exposures
measured by long-term sampling techniques



could be measured at the washer entrance or exits Ventilation measurements
indicated washer air volumes ranging from approximately 30 cfm to about

150 cfm, with the air flow lowest for the waghers farthest from the fan Ve
fresh makeup air was supplied to the transfer room HNo roof or wall fans were
used to provide dilution wventilation  Twe steam-coil type space heaters
Provide temperature control

Recommended Controls

The control strategy addresses the two major aeroeol sources (the wesher and
transfer window) and the lack of fresh alr supply to the area

The washer ventilation system needs to be redesigned to provide an indraft
sufficient to overcome the escaping mist This will require better enclosure
of the washer and an increase in exhaust rate to as much as 400 cfm An
indraft velocity of from 50 to 200 fpm should prove sufficient  The
manufaﬂtzter of the egg washer {Seymour Foods, Inc , Topeka, Kansas) has
proposed’ extending the washer housing and an exhaust rate of 60 cfm 4n
example duct system desipned on the basis of a unifore transport velocity of
3,000 fp and an exhaust rate of 400 cfm for each is shown in Figure 3, aleng
with an estimate of the required fan capacity - 2,400 c¢fm st a fan static
pressure of 1 G-inch W G

Ideally, all the mist sources in the hresaking room could be controllad, thus
eliminating the transfer/bresking windows as an exposure source for the workers
in the transfer room, Because of the difficulty involved in accomplishing
complete control in the breaking room, exhaust hoods should be placed directly
ahove the transfer/bresking windows to contain the alr leaving the breaking
rocm An exheust volume of 1,000 cfm for esach of these hoods should be
sufficient to remove the approximately 800 cfm discharged from each window As
is the case with the washers, a duct system based on a uniform minimum
transport velocity of about 3,000/fpm 1s suggested This system is shown along
with that for the washer exhsust in Figure 3 As shown, both systems can be
separate or can be cembined inte a sipngle exhaust system

In order to prevent lecalized eold/hot spats, and to aveid drafts, the air
exhausted from the transfer room should be replaced with clean, tempered air
This makeup air should should be distributed within the transfer room In
order to receive the maximum benefit from this clean air, it should be
Introduced directly above the candler and loader work stations 1n the form of a
low welocity alxr shower The fresh ailr showexrs, window hoods, and washer
modifications are presented In Figures 4 and 5 An example of a distribution
duct system for the fresh air supply 13 shoewn In Figure & Note that fresh air
ducts for the lnedible and tray washing ateas are also shown on this figure

2  Breaking Roon
Real-Time Aerosol Measurements (RAM)

The RAM was used to measure mist about various points of the egg hreaking
machines Points measured were the operator, the shell ejector, the yolk



eJactor, and the shell auger (shell ejector chute) The R&M data is shown 1in
Table 2 and Figure 7 The highest aerosol readings were measured at the egg
shell ejector chutes near the eggshell muger The auger was at first suspected
as the source, but alr veloclitles measured at auger openings appeared too high
te have been generated by the slow moving auger This high velocity air was
traced to the egg shell sjector chute  Compressed air 1s usged to eject the
shell and remove residual egg white This air apparently causes the
atomization of some egg material and induces an airflow down the egg ejectox
chute The air leaving the egg shell chute outlet of the number 6 breaking
machine was measured as approxiwmately 300 fpm, which corresponds to about

33 cfw

Existing Ventilation

A filtered sir makeup unit located on the breaking room roof discharged into a
loft The unit had a rated capacity of 10,000 ¢fm, but was throttled te an
estimated 4,000 ¢fm This estimate was made by measuring the sir flow from
each of the six windows between the washing room and the breaking rcom By
design, these windows are the only petmanent cpenings from the breaking room

Table 2  Aerosol in Breaking roam, (mgfm3), as measured with a RAM

LOCATICON LINE #1 LINE #2 LINE #3 LINE #4 LINE #3 LINE #6&6 AVERAGE

Total aerosol

Cperator D35 20 17 05 07 01 11
Yolk ejector 67 13 20 15 04 G 2 24
Shell ejector 20 41 21 23 07 05 20
Ejector chute b 0 90 20 21 14 20 14
Respirable zerosol

Operatar d 4 07 112 11 10 g 3 c &
Yolk ejector 14 32 23 14 09 03 146
Shell ejector 13 22 26 07 11 02 14
Ejector chute 19 0 8 0 20 15 12 g 5 39

Note These ave single, instantaneous measurements used to identify aveas or
operations causing potential exposure, they may not reflect actual exposures
measutred by long-term sampling techniques

Recommended Controls
The control scrategy for che breaking room has three elements minimizing the

generation of egg-containing aerosol, containing the escape of the generated
aerosol, and diluting any asercsol that may escape



Both the Seymour Model 102 and Seymour Model 104 breaking machines utilize
compressed alr to rvemove egg shells  The Model 104 also uses compressed alr to
remove the yolk  Pressure gauges on the compressed air lines were gither
misging or defective  Pressure gauges should be installed on each machine and
the pressure reduced to the minimum necessary to accomplish the task of shell
and/or yolk removal Venturl-type nozzles are avallable, which use a small
quantity of compressed alr to induce motion of the ambient air. This type of
nezzle operates at much lower pressures, resulting in more alr movement at
lower air wvelocity, thereby reduced probability of atomization, and lower noise
levels A trial of these nozzles should be conducted

The plant had reduced the amount of supply air te 4,000 cfm to reduce the
amount of the aerosel entering the transfer area There Iz no good rationale
for doing this, since the only exit route from the breaking room for exhaust
air 1s through the "windows” to the transfer area  Lowering the ventilation
rate in the breaking room can enly result In Inereasing the concentration of
mist in both the breaking recom and in the same air entexing the transfer area
This emphasizes the need for lmproved mist centrel i1n the breaking room which
will ecentain the mist generated by the machines and/or exhaust hoods over the
transfer room windows

The egg shell ejector on the Model 102 egp breaking machines 1s currently
enclesed with a removable housing This housing can be effecrively converted
to an exhaust hood by providing a connection for an exhaust duct (3 5-inch
diameter) A flow rate of approximately 150 ¢im should contain the flow of air
induced by the compressed sir jets and provide a control velocity of about 75
te 100 fpm at the egg conveyor  Exhaust connections are shown in Figure 8

Exhaust wentilation of the Model 104 egg breaking machines 1s much more
difficult, sinee the shell electing system is currently net se well enclosed
and yelk removal is also accomplished by compressed air Enclosure of these
two operations 1s not feasible, considering the frequent equipment cleaning
required Local exhaust of the main socurces of epgg-containing aeresol should
be provided by a canepy hood fitted ne farther than about 6 1nches abowve the
egg conveyor gear cover, As is shown i1n Figure 9 The recommended exhaust air
flow for this hood would be 200 cofm, based on a desired air velocity of 100 fpm
at the hood perimeter The shell breaking operation 1s enclesed on this
machine, although not a major aerosol source, it could be easily controlled by
vroviding a counection for an exhanst duct (3-inch dismeter duct - 100 cfm
exhaust rate)

An example exhaust duct system for all six machines, designed on the basis of a
unlform transport velocity, is shown in Figure 10

The manufacturer of the egg breaking machirmes {(Seymour Foods, Inc , Topeka,
Kansas) has inEroduced an Albumen Recovery Unit (ARU) since this
investigation

The ARU Is a vacuum system that removes suspended albumen "straingers" that
would normally pass Inte the shell ejection area  The manufacturetr has
conducted tests that indicate that the ARU recovers approximately 240 grams of
albumen per minute for each machine, a portion of which could hawve heen



atomized The use of the ARU may prove to be a less expensive alternate to
local exhaust ventilation of the egg breaklng machines

In order to receive the mexioum benefit from the clean makeup air, it should be
introduced directly abovse the breaking machine operators as 1s depicted 1n
Figures 8 and 9 The fresh air showers should be saimilar te those used for the
leaders and candlers in the transfer room If the existing makeup air unit 1s
restored to its 10,000 cfm capacity, the volume of air delivered will be
sufficient to keep a positive flow of air out of the breaking room even with
the addition of the exhaust hoods A fresh air duct system is shown in Flgure
11

3 Packaging Operations
Aerosol Measurement

The packaging operation is labor intensive, requiring several liftings of
filled boxes and many extra steps for the completion for each package Several
dust sources were obssrved during the operation {1) the geock £ill spout, (2}
the open bags during fi1lling at the fill spout and during weighing on the
scale, {3) the open surplus container heslde the scale, and (4) the bag as air
1s squeezed out 1n preparation for tying closed Table 3 shows the dust
concentration in the packaping room during normal packaging operations The
area hetween the fi1ll spout and the scales, site (6) on Flgure 12, has the
highest dust levels Most of this dust Is generated during bag filling,

Table 3 Aeresol in packaging areas (mg{maj, as measured with a RAM

Activity Aergsol (mg{gﬁ
Total Respirable

A HNew Packing Room

General backpground 0105 Q0 1-02

Filling and weighing bags 01-13 0 D 1-04
B 0ld Tacking Room

Filling hoxes g 2-03 0 1-0 2

Fill sock dribbling powder 5 1-13 2 2550
C Abceve New Packer Room st Bin Feed level

Normal operation 01t 01

Nete  These are single, instantaneous measvrements used to 1dentify areas or
operations causing potential exposure, they may not reflect actual exposures
measured by long-term sampling techniques



scooping, and closing phases of the cperation VWith some revision of the
packaging operations, moast of the extra lifting, extra steps, and dust sources
could be ellminated

Recopmended Controls

Suggested revisions to the packaging oparation in the new packaging room are
presented In Flgures 13 and 14  These trevisions could also be adapted to the
old packaging eperation By changing the layout of the packaging operation,
mch of the lifting and many excessive steps can be eliminated. The smpty bex
table, scales, taping machine should be placed end-to-end, in a straight line
with thelr werk surface waist high The pallet should be located at the end of
the line by the taping machine The filled pallet may need t¢ be moved te a
more spacious area before it can be stretch wrapped The scale readout should
remaln on the wall where it is easily visible to the operator as he stands 1n
front of the scals The cloth sock should be replaced with a rigid (metal or
other suitable material) "Y" spout having a short length of cloth sock on the
end of each spout extending a few inches into the boxes as they fill  Thas
short sock will help reduce dusting during filling A deflector wvalve at the
"¥* would direct the flow of the product to either the primary or finish fill
spout, A hopper, with an open roller-type conveyor over lts top, should be
lacated beneath the primary fill spout to recover any spillage during fillang
The scale should be located directly under the finish fill spout By
underfilling the box on the primary spout, the bex can be slid onto the scale
and the deflector valve opened slightly to allow a trickle feed to bring the
box up te welght If the box is overfilled, the excess can be scooped elther
into the box filling under the primary spout or into the hopper To reduce
dusting during bag closing, an evacuatilon lance can be used to remove the
entrapped air from the bag The boxes currently belng used to package 50
pounds of product are toe small, making it difficult to close when filled A
slight inerease 1n the bex dimensions would sliminate this difficulty

The operator's potential dust exposures can be further reduced by better
utilizing the fresh air supply Into the packaging room The exaisting fresh air
duct should be redirected to an alr shower located above the operator'’s primary
work station in front of the fill spouts The existing 750 cfm of makeup air
should be directed into a plenum abowve the air shower, which will resulrt in a
uniform flow of 50 to 75 fpw of air over the aperator’'s head The plenum and
alr shower should measure approximately 1 5 feet wide by 5 feet long by 1 5
feet high When the automatic pouch packer :a in use, a blast gate 1n the air
line, see Figure 13, could be opened to provide air in the area of this packer

4 Dryers
Aercsol Measurement
The RAM was used to estimate total dust concentrations 1n the chamber during an

unscheduled, partial cleaning of the dryer TWhile sweeping the front portion
of the chamber, dust levels ranged from 0 05 to 1 0 mg/m”. While



cleaning the tubes in the back pertion of the cha?ber behind the baffle
curtain, dust levelg ranged frem 2 0 to 10 0 mg/m

Pecommended Controls

The operator currently wears disposable clothing and a monapproved, disposable
respirator during cleaning It is recommended that as a minimum, the operatar
wear a NIOSH-approved dust and mist respirator In light of the unlnown
sensitization potential of the egg dust, a supplied-air type resplrator (either
ai1r-line or self-contained) would be preferable

5 Forklift Trucks
Dbservations

Two propane-powered forklift trucks transfer raw eggs, dried egg products, and
cardboard bex material within the plant An electric powered 1ift truck 1s
used primarily in the finlshed product warehouse  There 13 noe general dilution
ventilation, other than open doors, provided in the arsas where the trucks are
used  Both trucks, each over 60 horsepower, are reported to undergo regular
maintenance  However, neither has bsen analyzed for carbon monoxide (CO)
enrssions  There was no air sampling of ferklift truck operations

Recommended Contrels

In the yaw egg warehouse, general dilution ventilation is nseded o maintain CO
concentrations below acceptable levels  The American Conference of
Governmental Industyial Hyglenists (ACGIH) recommends dilution wventilation
rates baged on LIft truck type, horsepower, room volume, and maiatecvance
procedures The warehouse (175,000 cublc feet) wventilation system should
have a 5,000 cfm fresh air supply and a 5,000 cfm exhaust system for each
propane-powered forklift truck used in the area A CO-analyzer should be used
to monitor the truek exhaust, so that 1t does not execeed a concentration of

1% If the egg aerosol control measures are adopted in the transfer room, mo
additicnal ventilation should be required in that area as long as only one
truck 1s in use The finished product warehouse (130,000 cubic feet total) is
segregated into five smaller rooms  The design of these rooms precludes
effective dilution ventilation  Therefore, only the electric-powered forklift
truck sheould be used in this area

VI SUMMARY

Aerosol concentrations were highest in the transfer and egg breaking rooms and
in the two powdered egp packaging areas The aerescl in the transfer roonms
consisted of an egg mist or a water mist that may be contaminated with egg
preoducts In the transfer area, this aerosol arises from a poorly ventilated
egg washer Recyele of the wash water (which was observed tao be heavily
contaminated with broken eggs)} could result in high exposure to egg protein
Improved washer ventilation should minimize the escape of this aeresol In the
egg breaking area, the mist arises from the use of compressed air to remove epg
volks, egg shells, and egg debris from the egg breaking machines

10



A propgram of minimizing compressed air pressure and Installation of leocal
exhaust of the egg breaking machines will minimize the release of
ege-containing aerosols Installation of albumen recovery devices may
eliminate the need for local erhaust of the breaking machines The dried egg
processing areas {spray dryer, sifter, auger, hopper) appeared relatively dust
free Poor process layout, package selection, and job design resulted in
petentially high egg dust exposures Iin the packaging of the powdered egg
product  TImproving the packaging ptocess should reduce expasure to egg dust as
well as Increase employee productivity

The greatest number of workers potentially exposed to the egg-containing
asroscls are leocated In the transfer and egg bresking rooms  Immediate
imprevement in working conditions In these areas can be achieved by increasing
the fresh ailr supply in the egg breaking room from the present 4,000 cfm to the
design condition of 10,000 cfm This in effect will halwve the aserosol
concentrations in the egg breaking room and (since the only air supply is
through the transfer windows) the transfer room
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APPENDIX A

Excerpts from "Regulations Governing the Inspection of Eggs and Egg Products™
(7 CFR Part 59)

539,506 Candling and transfer-room facilities and equlpment

{c) An approved exhaust system shall be provided for the continuous removal
directly to the outside of any steam, vapors, odors, or dust in the room The
room shall be maintained at reasonable worklng temperatures during operations

59 508 Candling and transfer-room operarions

{(a} Candling and transfer rcoms and equipment shall be kept clean, free from
cobwebs, dust, objectiomnable odors, and excess packing materials

5% 520 Breaking room facillities

{d) Ventilation shall provide for

(1) & positive flow of outside filtered air through the room,

(2) Arr of suitable working temperature during opetatlons

39 548 Drying, blending, packaging, and heat treatment reoms and facilities

(1) Blending and packaging rooms for pasteurized products shall be provided
with and adequate positive flow of approved outside filtered air

(3) Automatic container fillers shall be of a type that will accurately fi1ll
given quantities of product iante the containsrs Scalea shall be provided zo
accurately check the weight of the filled centainers  All equipment used in
mechanically packaging dried egg products shall be vacuumm cleaned daily

12
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Plant layout

Figure 1
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Figure 3 Suggested duct sizes for transfer Yoom
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Figurc 4 Suggested controls

for transfer room
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Figure 5 Suggested controls

far transfer rconm.
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" SEYMOUR EGG BREAKER - MODEL 102

SUPPLY AIR HOOD
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Figure 8 Supply and exhaust arvangement for Model 102 egg breaker.

TOP VIEW
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Sugegested exhaust duct sizes for the breaking room.

Figure 10
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Suggested supply duct sizesz for the breaking voom,

Figure 11
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Bampling locatieons in the new packaging room.

Figure 12
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Freure 13 Suggested ceontrols for the new packaging room.
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Figure 14 Suggested controls for the new packaging room.





