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. SUMMARY

On August 11, 1987, the Nationa Ingtitute for Occupationa Safety and Hedlth (N1OSH)
received arequest for a NIOSH Hedlth Hazard Evauation at the Keebler Company Bakery,
Atlanta, Georgia. The Bakery, Confectionery, and Tobacco Workers (BCTW) Union, Local
42 wanted NIOSH to investigate a suspected excess of cancer among current and former
workers at the bakery. Other concerns noted were the handling of raw materias in the mixing
department, and various exposures to heated packaging products on the production lines.

On September 29-30, 1987, NIOSH investigators conducted an initial survey at the plant.
NIOSH medicd investigators abstracted personnd and medical records to evauate a possible
association between working at the bakery and the occurrence of cancer by means of a
standardized morbidity ratio (SVIR) study. During awak- through survey of the bakery,
workers expressed concern about the condition of the insulation on one of the baking ovens.
Subsequent analysis of this materia by both NIOSH and the company confirmed that the
insulation contained ashestos. The company had the oven removed by an asbestos removal
contractor during the first week of December 1987. Samples of hot-melt adhesives used to
sed shipping cartons were aso andyzed by NIOSH to identify volatile emissions released
from these products when heated.

To address the remaining potentia exposure concerns, a follow-up environmenta survey was
conducted on April 21-22, 1988. The follow-up survey involved: (1) airborne and settled
dust sampling for asbestosin the Line No. 3 oven areaand "old proofing room," (2) persond
breething zone, and area air sampling for acetal dehyde and formal dehyde near hot-melt glue
vats, (3) persond and areaar sampling to identify and quantitate shrink-wrgp machine
emissions, (4) air sampling to evauate persona exposures to airborne dusts in the third floor
mixing areg, and (5) anmonia exposure monitoring during mixing and scaling operations on the
second floor mixing area.

No asbestos fibers were detected in either settled dusts or airborne dusts in the two areas
monitored. Trace levels of formadehyde and acetal dehyde were detected in one of the
heeted hot-melt adhesives, but follow-up air monitoring detected only norma background
levels (about 0.02 parts per million [ppm]) for these two compounds. Gas
chromatograph/mass spectrometry (GC/MS) andysis of shrink-wrap film emissions detected
trace amounts of toluene, limonene, and a mixture of other voldile organics including various
Cy-C,, hydrocarbons, smdl amounts of acetone, methyl ethyl ketone (MEK), hexanes,
isooctane, 1-methoxy-2- propanol, methyl isobutyl ketone (MIBK), propyl acetate, and
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ethanol. Results from area and persond sampling of these emissions showed that the
combined arborne concentrations of these volatile organic emissons were below the selected
evauaion criterion of 5 milligrams per cubic meter (mg/n?) for "polymeric fume' a the time of
the survey. One worker dumping graham flour in the third floor mixing area was exposed,
during a one-hour period, to 17.1 mg/m? of airborne flour dust. Three other exposures to
flour dusts or other raw materids, sampled for up to four hoursin this area, ranged from 0.9 to
4.2 mg/me. Ammonia exposures monitored by means of red-time direct reading instruments
found 5-minute short-term exposures ranging from 15 to 39 ppm. The highest 15-minute
exposure to ammoniawas 32 ppm. These exposures were below the NIOSH recommended
5-minute exposure limit of 50 ppm, and dso below the ACGIH 15-minute STEL of 35 ppm.

The medicd investigation, usng medica clinic records, and union- and management-provided
ligts, identified 24 cases of cancer occurring since January 1974. Thisis compared with 25.1
deaths expected (Standard Morbidity Ratio = 96), derived by gpplying the rate of the generd
population of metropolitan Atlanta (Surveillance, Epidemiology, and End Results [SEER]
program data) to the person-years-at-risk experienced by the personnd of the plant. There
was no daidticaly sgnificant increase in the overdl SMR for any age group, nor was there an
elevated SMR for lung cancer (SMR = 56), which was of particular concern snce one of the
potential exposures a the plant was asbestos.

Based on exposure monitoring results, and an extensive review of the Materid Safety Data
Sheet (MSDS) files maintained by the Keebler Atlanta Bakery, no worker exposuresto
potentia carcinogens were found during this survey. All other potentia exposures monitored
in response to worker concerns were below the NIOSH evauation criteria. The potentidly
hazardous exposures to asbestos containing insulation from the oven on Line No. 3 were
eliminated by Keebler's prompt action to have this oven dismantled and removed from the
plant. There was no evidence of an increased incidence of lung cancer, or cancer in generd,
among Keebler employees. Recommendations for monitoring and controlling exposures in the
Mixing Department, and for medica survelllance of workers who may have been previoudy
exposed to asbestos are contained in Section V11 of this report.

KEYWORDS: SIC 2052 (Bakery products, dry), anmonia, formadehyde, acetaldehyde,
shrink-wrap emissions, flour dust, hot-melt adhesives, ashestos, cancer
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1. INTRODUCTION

NIOSH conducted this hedlth hazard evauation in response to a request from an authorized
representative of Local 42, Bakery, Confectionery, and Tobacco Workers (BCTW) Union. The
requester had asked NIOSH to investigate cancer mortaity and morbidity among current or former
workers at Keebler's Atlanta Bakery. Other specific areas of concern included:

1. potential exposures to raw materials and chemicals handled and added to the product by
workers assgned to the Mixing Department, and the potentia for exposures to toxic substances from
these materids or chemicas during baking;

2. theareaprevioudy used for the "proofing room™ where pipe or celing insulation may have
contained asbestos;

3. the potentid for exposures to airborne contaminants or carcinogens through inhalation or
through direct handling of the product; and

4. the potentid for release of contaminants or carcinogens from heeting of plagtic film on
over-wrap or shrink-wrgp machines, and from heeting of hot-melt adhesives.

On September 29-30, 1987, NIOSH investigators conducted an initid survey at the plant. An
opening conference was held with management and employee representatives to discuss the purpose
and scope of the NIOSH evauation. Following the opening conference, the NIOSH investigators
conducted awak-through survey of the plant. Employee representatives accompanied the
investigatorsto identify the production areas and processes of greatest concern to the employees.
Bulk samples of insulation materia from a baking oven, and two samples of hot-melt glue were
collected for laboratory analyss. The NIOSH medicd investigators reviewed personnd records to
obtain demographic data on al terminated and current employees. An interim report summarizing the
priminary initid survey results was submitted to Keebler management and BCTW representatives on
October 26, 1987. On November 16, 1987, NIOSH investigators notified Keebler and BCTW
representatives that the insulation materia collected by NIOSH during the initid survey had been
anayzed and was found to contain asbestos, ranging from 20-95% amosite and 5-15% chrysotile.
Concurrent sampling and analyss of bulk samples collected by Keebler had confirmed the NIOSH
findings. The company took immediate action to have the oven removed from the plant by an
ashestos remova contractor. The oven was removed during the first week of December 1987. On
March 9, 1988, aNIOSH indudtria hygiene investigator made another walk-through survey of the
production lines to observe changes that had been made to the plant since the oven on Line No. 3 had
been removed. A follow-up environmental survey was completed on April 21-22, 1988. No
follow-up medica survey was required.

1. BACKGROUND

The Atlanta Bakery, formerly owned by Sunshine Bakeries, was built in 1954 to produce potato
chips and roasted peanuts. The Keebler Company acquired the bakery in January 1974 to produce
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and didtribute their cookie and cracker products, mostly for food service industries and vending
sarvices. When the NIOSH investigators conducted the first Site vidit, the bakery employed about
340 production workers. Forty employees were assigned to adminigtrative or supervisory functions.
The plant operated three shifts per day, five days aweek, with weekends reserved for maintenance
and sanitation activities.

At the time of the NIOSH survey the plant operated four production lines. There were two cracker
lines (No. 2 and 3) and one cookie line (No. 1). Line No. 4 was running a new product being test
marketed by the Kelloggs Company. The mgor production operations were receiving, mixing,

meachining, baking, packaging, and shipping.

In the recelving areg, flour is off-loaded from trucks (4-5 trucks per day), and sugar is dispensed from
rall cars. Four sllos are used for goring flour, and one silo holds the sugar. Fats are off-

loaded from rail cars and stored in the oil room located in the basement of the bakery building. Four
and sugar are pumped through the "green room”, and from there to the Mixing Department.

In the Mixing Department, flour, sugar, fats, and other raw materids are mixed to form the dough.
Four mixer machines (one for each baking line) are located on the second floor. Four,

sugar, and fats are dispensed directly into the mixer, but the Mixing Department workers must
manudly blend and dispense smadl amounts of other raw materias such as sdlt, baking soda (sodium
bicarbonate), ammonium bicarbonate, leavenings (acid leavening blend containing disodium
pyrophosphate), enzymes, sodium sulfite, and other flavorings and colorings. During the wak-through
survey, amoderately strong odor of ammoniawas noted in the second-

floor mixing area. On the third floor of the Mixing Department, raw materids are reworked back into
the product. Workers complained about dust in this area when performing some of these tasks.

After it ismixed, the dough is dumped from the mixer into a hopper that discharges the dough down
to the firg-floor "Machining Area" Here the dough is shaped, lgpped, and rolled into a

continuous sheet. Cookies or crackers are shaped and cut from the dough sheet by passing the sheet
through arotary cutter. Dough trimmings are removed from the conveyer, and the cookies or
crackers pass through the ovens. After leaving the ovens, the products travel, via a cooling conveyor,
to the packaging area where they are wrapped and heat-seded in plastic film packaging. On lines
running cream-filled cookies and crackers, thefillings are dispensed and sandwiched between the
baked products just before packaging. The plastic wrapped products are then cased in cardboard
boxes. Inthe"casng" area, the tops and bottoms of the cardboard boxes are glued together with
hot-melt adhesives. The sealed boxes are then conveyed to the shipping warehouse, where they are
stacked and stored to await shipment.

During the walk-through survey, severd workers asked about the risks from breathing fumes and
vapors reeased from the hot-melt glue vats, and from the machines used to heat and sedl the plastic
packaging films. Of particular interest to the workers was the newly ingtdled shrink-wrap equipment
on LineNo. 2. Although the shrink-wrap oven was loca exhaust ventilated, the unvented cutter bar
emitted asmal amount of vishble plagtic fume into the work area.
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V. EVALUATION DESIGN AND METHODS

A. Initid Survey
1. Environmenta

Asafirst sep in evauating worker concerns about possible exposures to arborne contaminants
or potentid carcinogens, the NIOSH industrid hygienist extensvely reviewed Keebler's Materid
Safety Data Sheet (MSDS) files that they had compiled to comply with the Occupationd Safety and
Hedth Adminigtration (OSHA) "Hazard Communications Standard” (29 CFR 1910.1200). A ligting
was prepared of al the materias or chemicals used as raw materias for food products, or used during
production of those products. A partid list of the more toxic materias used by maintenance
personnel, or used by workers involved with sanitation jobs, was aso prepared from the complete list
of materias used for these tasks. A copy of the MSDS was obtained for all compounds believed to
require additiond review by the NIOSH indudtria hygienist.

Because of employee concerns about the insulation on the No. 3 oven, bulk samples were
collected and analyzed for asbestos by the NIOSH laboratory. The oven insulation conssted of an
inner and outer layer of white plaster-like materid, and amiddle layer of loose fibrous materid. A
sample from each of the three layers of insulation materia was andyzed. The NIOSH industrid
hygienist dso obtained a sample from a patch in the oven insulation where a viewing window had
previoudy been located. Also sampled was apile of loose fibrous materia that had collected on a
ledge running dongside the oven's outer wall.

Two samples of hot melt adhesive (Swifts 80625 and Instant-L ok 34-2887) were taken from
their shipping cartons. 1n the NIOSH laboratory, the adhesive samples were melted to their
normal-use temperature of 350° F and analyzed by gas chromatography-mass spectrometry
(GCIMY) to identify any organic vapors released.

Photographs were taken of al production processes, which included receiving, mixing, machining,
baking, packaging, and shipping. At the request of the employee representatives, specific atention
was directed to the shrink-wrap machines on Line No. 2.

2. Medica

The NIOSH medicd investigators interviewed management, medicd personnel, and union
representatives, and reviewed the OSHA 200 logs, personnel records, and selected medical records.
The purpose of the medicd interviews was to investigate more thoroughly the adverse hedth effects
reported by employees and management, and to identify which substances, processes, and areas of
the workplace were of concern.

To estimate the stlandardized morbidity ratio (SMR) for cancer experienced by the employees at
Keebler's Atlanta Bakery, it was necessary to obtain estimates of both the numerator (number of
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cancer cases) and the denominator (number of person-years at risk for workers at this plant). The
number of persons thought to have cancer was obtained from interviews with the medica clinic nurse,
union, and management personne. The individuas interviewed were confident that they had identified
the mgority, if not dl, of former and current employees who had ever been diagnosed with cancer.
Histologic confirmation was not sought for these cases; therefore, it is possible that some persons
were misclassfied as having cancer.

To estimate the number of person-years, company employment records were reviewed.
Employment records used were provided in two forms: (1) a computer listing of al current hourly and
sdaried employees, and (2) a summary employment history card. Abstracted from these two sources
were the employees name, socia security number, gender, date of birth, date of hire, date of
termination, and race. Date of termination for current employees was recorded as 9/21/87, the end
date of the study. These data were entered into the NIOSH Life Table Andysis System for tabulation
of the number of person-years experienced a the Atlantafacility.

Although al person-years beginning with the acquisition of the plant in December 1974 were
considered, only person-years accrued after 5 years of employment were counted in the find number.
Thiswas done because it usudly takes at least 5 years for cancer to develop after exposure has first
occurred. The resulting person-years were then sratified by 5-year age groups.

The comparison incidence rate of cancer in a genera (non-exposed) population was obtained
from the Survelllance, Epidemiology, and End Results (SEER) Program. This program is a continuing
project of the National Cancer Ingtitute (NCI). Data on demographic characteritics of the patient,
anatomic ste, higtologic cdl type, and extent of disease a the time of diagnods are collected. These
data are collected based on the generd population for ten areasin the United States, including
metropolitan Atlanta, Georgia. The metropolitan Atlanta annud incidence rates based on the years
1978-1981 rather than 1971-1974 were used to calculate the expected number of casesin this study
population, since 1978-1981 fallsin the middle of the study period.

Idedly, the age of an individud at the onset of hisher disease is used to determine the number of
years-at-risk and incidence rates by age-group. However, thisinformation was not available for the
Keebler employees who were suspected of having cancer. Therefore, individuals were categorized
into age-groups based upon their age a the time the study was conducted, unless the date of death or
year of onset of disease was known.

B. Follow-up Environmenta Survey Design

To assst with the development of afollow-up environmentd protocol, a NIOSH industria
hygienigt returned to the plant on March 9, 1988. Actions taken during thisvist included: (1) a
walk-through of the mixing, baking, and packaging operations; (2) measurements of anmonia
concentrations in the Mixing Department using direct-reading detector tubes, (3) verification of the
locations for dl hot-melt glue vats on dl production lines; and (4) examination of the new oven that
had been ingaled on Line No. 3.
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The bulk samples of hot-melt adhesives that had been andyzed by GC/MS to screen for potentia
carcinogenic components revealed that only one of the two brands of adhesives found in the plant
during the initiadl NIOSH survey (Swifts 80625) contained aldehydes, with aformadehyde and an
acetaldehyde derivative being the largest sngle components identified. The other adhesive (Nationa
Instant-Loc), used only on Line No 4, contained only trace amounts of adehydes. No other potentia
carcinogens were identified in ether of the samples.

Detector tube readings taken in the 2nd-floor mixing area showed that ammonia concentrations
were about 5 ppm, even when workers were not involved with scaling or mixer loading operations.

With the remova of the old oven from Line No. 3, the risk of exposure to asbestos insulation had
been gresatly reduced or eliminated. Workers who had worked on or near the old oven had been
given "ashestos monitoring physicas' by aloca occupationd hedth clinic. Twenty-one workers,
including mechanics, maintenance managers, and oven operators, were given basdine spirometry
exams and chest x-rays. One worker, who was a smoker, had arestrictive pulmonary function
pattern. Severa of those tested were recommended for a follow-up examination in five years.

During the second walk-through survey, the new shrink-wrgp machines gave off lessvishle
emissons than during the initiad NIOSH survey. According to the company safety officer, "operation
procedures had been improved.”

To address the remaining health concerns of the workers, afollow-up industria hygiene survey
was scheduled for April 21-22, 1988. With consideration given to changes that Keebler had madein
production operations since the initid NIOSH vist, and based partly on preliminary sampling data that
had been obtained or reviewed by the NIOSH investigators, the industrid hygiene evauation involved:

(1) airborne and settled dust sampling for asbestos in the Line No. 3 oven areaand in the "old
proofing" room area where asbestos pipe lagging had been removed during an earlier asbestos
removal project;

(2) persona and areaar sampling for acetaldehyde and forma dehyde near hot-melt glue vats
containing Swifts adhesve;

(3) persond and areaair sampling to identify and quantitate shrink-wrap machine emissons,

(4) air sampling to evauate persona exposures to airborne dusts on the 3rd floor of the Mixing
Department; and

(5) ammonia exposure monitoring during mixing and scaing operations on the 2nd floor of the
Mixing Department.
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C. Air sampling and monitoring methods.
1. Asbestos

Both generd areaar samples and settled dust samples were collected in the oven area of Line
No. 3, and in the area of the "old proofing room." Five air samples were collected usng battery
powered air sampling pumps operated a aflow rate of 4 liters of air per minute (Lpm). The samples
were collected on 0.8 micron pore size, cellulose ester membrane filters, housed in 25 millimeter
diameter open-face plagtic cassettes. To collect each sample, afilter cassette was attached to a pump
via plagtic tubing, and a known volume of ar was pulled through thefilter.

Sampling times ranged from two to sx hours. Settled dusts from these two areas were dso
collected by vacuuming severa surfaces where dusts were likely to accumulate. The samples were
vacuumed by attaching afilter cassette to a pump operated at maximum flow (about 5 Lpm). The
open face of thefilter cassette was moved back and fourth over a surface until dust accumulations on
the filter could be observed.

The filters were andyzed for fiber content according to NIOSH Method 7400, Set A, utilizing
phase contrast microscopy.! The NIOSH contract |aboratory estimates alimit of detection for this
method of 3000 fibers per filter. In addition to the standard fiber count, the |aboratory aso provided
qualitative comments about the fibers observed on the filter samples.

2. Aldehydes from Hot-met Adhesives
Three different methods were used to sample adehydes near the hot-melt adhesive vats.

Persona sampling for formal dehyde was accomplished using the procedures described in
NIOSH Method 2502.1 The workers monitored included the Box Maker Operator and the Case
Maker Operator on Line No. 1, and the Line No. 3 Oven Operator. Although no aldehyde
exposures were likely for the No. 3 Oven Operator, this worker was sampled because the BCTW
had previoudy expressed concerns about possible adehyde exposures from products exiting the
ovens. Persond samples for formaldehyde were collected on ORBO'™ 22 solid sorbent tubes that
were mounted in special tube holders which were clipped to the workers shirt collar. The holders
were connected, via plagtic tubing, to battery powered air sampling pumps operated at a flow rate of
80 cubic centimeters (cc) per minute. The samples were andyzed by gas chromatography (GC)
according to NIOSH Method 2502.' The detection limit for forma dehyde was 2 micrograms (ug)

per sample.

The forma dehyde area samples were collected usng midget impingers containing 20 mL of 1.0%
sodium bisulfite solution. Battery powered air sampling pumps were used to bubble air through the
impingers at aflow rate of 500 cc/minute. Two impingers connected in series were attached to the
pump using plagtic tubing. Sampling pumps and impingers were located on Line No 1. above the box
making machine's hot-melt adhesive applicator, outside the box making machine enclosure, and on the
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back side of the case seder machine enclosure opposite a control panel. After aknown volume of air
was pulled through the impingers, the solutions were transferred to Nalgene™ plastic bottles and sent
to the laboratory for analysis by visible adsorption spectrophotometry according to NIOSH Method
3500.1 The NIOSH contract laboratory estimated the limit of detection to be 0.03 ug per sample.

Persond and area air samples for acetaldehyde were collected on ORBO'™-24 solid sorbent
tubes (Lot 637-26). The samples were collected at the formal dehyde sampling locations described
above. The holders containing the sorbent tubes were attached via plastic tubing to battery powered
pumps operated a aflow rate of 50 cc/min. After pulling aknown volume of air through the sampling
tubes, they were capped and sent to the NIOSH |aboratory for analysis. Using a method devel oped
by the NIOSH laboratory, the tubes were desorbed with toluene and analyzed for acetaldehyde by
GC using a 30-meter SPB-1 fused slica capillary column and a nitrogen-phosphorous detector. The
limit of detection for this method was reported as 0.5 ug/sample.

3. Shrink-Wrap Machines Emissons

At theend of Line No. 2, individua boxes of Town House™ crackers were being
shrink-wrapped in groups of Sx with polyethylene film. The process was fully automated. Both of the
two shrink-wrap units were operating a the time of the survey.

Each unit consisted of a film wrapping machine and oven. The wrapping machine guided a sheet
of plagtic around the boxes, after which the film was heat sealed end-to-end, and cut from the supply
roll. The loosely wrapped package of six boxes was then sent through an exhaust vented oven where
the plastic wrap would shrink tightly around the package. Since the heat sedler equipment was the
only source of visible fumes, air sampling devices were mounted directly over the heat sedler/cutter
bar on each unit. The samples were collected on organic vapor-adsorbing activated charcoa tubes.
The tube holders were attached via plastic tubing to battery powered air sampling pumps operated at
aflow rate of 200 cc/min. To collect a persond sample, another air sampling device was dso worn
by the shrink-wrap machine operator.

After sampling was completed, the charcoa tubes were capped and sent to the NIOSH
laboratory in Cincinnati for quditative and quantitative andyses of organic compounds. The charcod
tubes were desorbed with carbon disulfide and screened by GC using a flame ionization detector.
Since the chromatograms from each sample were smilar, only one sample was further analyzed by
GC/MSto identify individua organic compounds. Based on the GC/MS results, the largest individua
components of the air samples were quantitated. The other air sample components were combined
and quantitated (reported as total hydrocarbons) using decane as astandard. Thirty-meter DB-1
fused slica capillary columns were used for al GC analyses.

4. Dust Exposuresin Third Hoor Mixing Area

Four persond air samples were collected in the third floor mixing areato evaluate exposures to
arborne dugs generated from manualy dumping of raw materids into dough mixers. Although flour
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was normaly dispensed into mixers from bulk delivery systems, certain products, such asthe Old
Fashior™ cookie mix, used a specid graham flour which was being dumped by hand from 50 Ib.
sacksinto chutes leading to the mixers on the floor below.

Ancther raw materiads handling task taking place during the survey was the dumping of 50 Ib.
sacks of spray-dried pasteurized whey. The sacks were dumped into a bin from which whey was
later scooped out and put in paper sacks. The whey was then dumped from the sacks into the mixer.

The air samples were collected on pre-weighed polyvinyl chloride filters having a pore size of five
microns. The filters were mounted in 37 mm plastic cassettes attached with plastic tubing to battery
powered air sampling pumps operated at aflow rate of 2 Lpm. The sampling equipment was worn by
the workers dumping and scooping the raw materids. A filter cassette was placed in aworker's
breathing zone by attaching the cassette to the shirt collar. The samples were later analyzed
gravimetrically by the NIOSH contract |aboratory for tota dust by weighing the samples plus the filter
on an eectrobaance and subtracting the previoudy determined tare weights of the filters. Tare and
gross weighings were done in duplicate. Based on the sengitivity of the eectrobadance, the limit of
detection for this procedure was about 0.01 mg/sample.

5. Ammonia Monitoring, Second Floor Mixing Department

To add volume to the products, granular ammonium bicarbonate was routindy added to each
batch of dough being formulated and mixed. As aresult, workers on the 2nd floor were normaly
exposed to ammonia. Instantaneous readings were made using Drager™ short-term detector tubes,
and both persona and area monitoring were done using Drager™ long-term detector tubes to
determine average ammonialevels during the work shift. The detector tubes contained a chemical
which changed color in the presence of ammonia. Asar was pulled through the tubes the length of
the color change indicated the approximate concentration of ammonia. The air samples were drawvn
through the short-term tubes using a hand-operated bellows pump, and ar was pulled through the
long-term tubes using battery powered air sampling pumps operated at a flow rate of 20 cc/minute.

To determine if workers were exposed to ammonia above the NIOSH recommended exposure
limit, "redl-time" ar monitoring was accomplished using a Foxboro Miran Mode 103 Specific Vapor
Anayzer equipped with a 10.4 micrometer interference filter, and a meter scae for measuring
ammonia concentrations ranging from zero to 30 ppm. Both before and after sampling, the instrument
was cdlibrated using a closed-loop calibration system. Known concentrations of ammonia gas were
injected into the loop and meter responses were recorded. For continuous monitoring of ammonia
leves, the analyzer was connected to a Metrosonics Model 332 datalogger. Voltages produced by
the anayzer (zero to one volt DC representing zero to full scae deflection of the meter) were
recorded and stored by the datalogger once each second. The datalogger was programmed to store
and report the minimum, average, and maximum readings detected by the andyzer during eech five
minute interval of the monitoring process.
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Since the greatest risk for ammonia exposures were for the Mixer Operators during "scaing”
operations (filling and weighing paper sacks with ammonium bicarbonate scooped from a supply bin),
the probe of the Miran analyzer was placed as close as possible to the operator's bresthing zone
during scaling. For the operator running the Line No. 2 mixer, the probe was placed above the scale.
During the 15-minute monitoring period, the operator scaled 29 batches (one 2 |b. sack per batch)
which were to be added to the mixer during the next shift. For the No. 3 Mixer Operator the andyzer
probe was clipped to the operator's shirt collar. The No. 3 Mixer Operator scaled one batch at a
time (14 |bs. per batch). On the day of the survey the operator mixed about three batches per hour
during the two-hour monitoring period.

V. EVALUATION CRITERIA

A. Environmentd Criteria

Asaguide to the evaluation of the hazards posed by workplace exposures, NIOSH field staff use
environmenta evauation criteria for assessment of many chemicd and physicd agents. These criteria
are intended to suggest levels of exposure to which most workers may be exposed up to 10 hours per
day, 40 hours per week for aworking lifetime without experiencing adverse hedlth effects. However,
not al workerswill be protected from adverse hedlth effectsif their exposures are maintained below
theselevels. A small percentage may experience adverse hedlth effects because of individua
susceptibility, apre-existing medica condition, or a hypersenstivity (alergy).

In addition, some hazardous substances may act in combination with other workplace exposures,
the generd environment, or with medications or persond habits of the worker to produce hedth
effects even if the occupationa exposures are controlled at the level set by the evaluation criterion.
These combined effects are often not considered in the evaluation criteria. Also, some substances are
absorbed by direct contact with the skin and mucous membranes which could potentidly increase the
total exposure. Ladtly, evauation criteriamay change over the years as new information on the toxic
effects of an agent becomes available.

The primary sources of environmenta evaluation criteriafor the workplace are: (1) NIOSH
criteria documents and recommendations, (2) the American Conference of Governmentd Industria
Hygienists (ACGIH) Threshold Limit Vaues (TLVS),2 and (3) the U.S. Department of Labor
(OSHA\) occupational safety and health standards.® Often, the NIOSH recommendeations and
ACGIH TLVsare lower than the corresponding OSHA standards. Both NIOSH recommendations
and ACGIH TLVsusudly are based on more recent information than are the OSHA standards. The
OSHA gtandards aso may be required to take into account the feasibility of controlling exposuresin
various industries where the agents are used; the NIOSH-recommended exposure limits (RELS), by
contrast, are based primarily on concerns relaing to the prevention of occupationd disease. In
evauating the exposure levels and the recommendations for reducing these levels found in this report,
employers should note that they are legally required to meet those levels specified by an OSHA
standard.
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For those compounds with established occupationa exposure limits, the various criteria proposed
by OSHA, ACGIH, and NIOSH for arborne concentrations of the chemica substances measured in
thisevauation arelisted in Table 1. A time-weighted average (TWA) exposure refers to the average
airborne concentration of a substance during anorma 8- to 10-hour workday. Some substances
have recommended short-term exposure limits (STEL) or ceiling vaues which are intended to
supplement the TWA where there are recognized toxic effects from high short-term exposures.

For the purposes of this evaluation, NIOSH has sdlected the most stringent exposure limits as our
evauation criteria. The mgor health effects anticipated for workers exposed above these evaluation
criteriaare summarized Table 1. A brief discussion of the toxicity for severd of the substances
evauated during this survey is provided below.

1. Asbestos

Asbestosis ageneric term gpplied to a group of hydrated minerd slicates including chrysotile,
amodite, crocidolite, tremalite, anthophylite, and actinolite. It was used extensively for thermd and
electrica insulation, for fireproofing, and in cement products. Excessive inhaation of asbestos dust
was initidly associated with asbestos's, a chronic lung disease characterized by adiffuse interdtitia
pulmonary fibrosis* Asaresult of the fibrogs, the lungs are not able to adeguately oxygenate the
blood. The fibross dso makes the lungs less compliant, requiring increased energy for breathing.
Chest x-raysreved agranular change usudly beginning in the lower lung fidlds. Typicdly, thereisa
regtrictive pulmonary function pattern.® Asbestos exposure has been shown to induce bronchogenic
carcinoma and mesothelioma of the pleura and peritoneum. Excess cancer of the ssomach, colon, and
rectum have also been observed in exposure populations. These cancers usudly appear many years
after theinitid contact with asbestos. The risk of cancer indicates that there may not be a"safe” leve
of exposure to ashestos. Mesothdiomais ardatively rare and rapidly fata neoplasm seen chiefly in
crocidolite workers. Mesothelioma can occur even after a short intensive exposure, and has been
found in patients younger than 19 years of age.* Not al mesotheliomas result from asbestos exposure.
The background level for naturaly occurring mesotheliomas in persons 45 years and older has been
estimated to be about ten in 1 million for males and about four in one million for femdes® Cigarette
smoking in combination with asbestos exposure greetly increases the risk of developing lung cancer.

It has been estimated that cigarette-smoking asbestos workers have approximatey 15 times the risk of
getting lung cancer than non-smoking asbestos workers.*

2. Formadehyde

Formaldehyde has a pungent odor that is usudly noticegble a around 1 ppm, but may be
detected by some individuas at concentrations as low as 0.05 ppm.® The most common symptoms of
acute exposure are tingling, irritation, or burning of the eyes, nose, and throat. Different references
cite various levels at which these irritant effects occur, ranging from 0.01 or 0.10 ppm up to 3 ppm.5*
Marked discomfort and lacrimation (watering eyes) occur at 4 to 5 ppm. At concentrations of 10-20
ppm, difficulty in breathing, severe burning of the nose, throat, and trachea, and coughing occur. At
higher concentrations (the exact levels not known) heart pal pitations, severe irritation of the bronchi
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and lower respiratory tract, pulmonary edema, pneumonitis, and death may result. Splashes of liquid
may produce skin irritation and severe eye injury. Asthmeatic symptoms such as wheezing may occur
in persons with alergic sengitivity to forma dehyde gas®

Most workers repeatedly exposed to low concentrations of formaldehyde during norma work
periods seem to develop aphysical tolerance to some of itsirritant effects, and can work in
concentrations that are intolerable to many outsiders.*

The chronic symptoms associated with repeated low-level exposures include itching eyes, dry or
sore throat, disturbed deep, and unusud thirst upon awakening. Dermatitis is a common chronic
effect.* Primary skin irritation can result from exposure to liquid solutions on the skin and from
arborne vapor exposure. Chronic exposure to formadehyde solutions or to formal dehyde-containing
resns may lead to dlergic contact dermatitis. Exposure of the hands to formal dehyde may turn the
fingernals soft and brownish. In experimenta studies, forma dehyde exposure has produced nasal
cancer in rats and mice.®*° Severd studies of worker populaions suggest that formaldehyde
exposure may be associated with increased risk of cancer in humans.’® These findings have prompted
NIOSH to recommend that formaldehyde be considered a potential occupationa carcinogen, and that
occupationa exposure be controlled to the lowest feasible concentration. Currently, NIOSH
consdersthe lowest rdigbly quantifiable concentrations are (sampled and analyzed using the NIOSH
designated analytical method) 0.016 ppm for an 8-hour sample, or 0.1 ppm for a 15-minute sample.2°

3. Acetddehyde

Acetadehydeis an irritant of the eyes and mucous membranes. Human volunteers exposed to 50
ppm for 15 minutes experienced mild eyeirritation. Senstive subjects complained of mild upper
respiratory irritation even after 15 minutes exposure at 25 ppm. Theirritant effects of the vapor, such
as cough or aburning sensation in the nose or throat, usudly prevent exposures sufficient to cause
centrd nervous system depression.* 1n 1985 the International Agency for Research on Cancer
(IARC) concluded that "there is sufficient evidence for the carcinogenicity of acetaldehyde to
experimental animas' and "inadequate evidence for the carcinogenicity of acetddehyde in humans,”
which for the purpose of the OSHA Hazard Communications Standard would classify acetadehyde
as category 2B carcinogen.™* The Environmenta Protection Agency (EPA) considers acetadehyde to
be a probable human carcinogen.*? NIOSH is currently considering developing a criteria document
for acetddehyde. The ACGIH TLV committeeis currently reviewing data on acetaldehyde and its
potentia as an occupationa carcinogen.™

4. VOCsfrom Hested Polyethylene Film

Low-dengty polyethylene films are commonly used for packaging. Hested or burning
polyethylene may release toxic and irritating decompodtion products. The principa decomposition
products are carbon monoxide, acrolein, and formaldehyde. Many other products may be formed in
amdl amounts. The fumes may cause lung irritation and, at very high levels, degth. Pure polyethylene
seems to be biologicaly inert and does not affect the body during normal exposure. Solid
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polyethylene (films, prosthetic devices, contraceptive devices) may have non-specific "irritating” effects
when implanted into the body for prolonged periods. Some cases of dermatitis among workers
heat-sedling polyethylene bags may be due to acrolein, formadehyde and other chemicals released
during the operation. Some additivesin the polymer may creep to the surface of the plastic and cause
irritant dermatitis following prolonged or repeated skin contact.!* Polyethylene fumes are not
considered carcinogenic by inhdation or ingestion.™® Evolution of acrolein or formaldehyde from
decomposition of polyethylene would not occur at temperatures below 250° C (482° F). Thereis
no established occupationd exposure limit for polyethylene fumes or vapors, but aMaterid Safety
Data Sheet (MSDS) from one of Keebler's suppliers of polyethylene film (Exxon Chemicals)
recommended controlling exposures to "polymeric fume' emissonsto lessthat 5 mg/m?. The MSDS
defined polymeric fumes as Cs-C,, paraffinic and olefinic hydrocarbons.

5. Flour Dust

Studies have shown that long-term exposures to airborne flour dust can increase the risk of
developing pulmonary disorders. Results from a study of 520 bakers and millers who underwent a
series of x-rays, dlergic skin tests, and bronchia provocation tests showed that 45% had cough, 42%
had sputum abnormdities, and 16% had shortness of breath. Wheezing and dyspnea were three times
greater in persons with long occupationd exposures. A bronchia provocation test on 47 asthmatics
revedled an devated reactivity to dlergensin flour. Allergic skin testing reveded serum IgE antibodies
to dlergens of flour in 59% of the 54 workers with asthma or bronchitis’ In 1986, NIOSH
evaduated a baking supply facility where two workers who weighed and loaded alarge variety of
fragances, flavorings, starch and 50 to 100 pound bags of flour into one of three mixers, had
developed "catastrophic fixed airways disease’ suggestive of bronchialitis or emphysema. Thelr
symptoms started within five to sx months of starting work at the facility. Dust exposures previoudy
measured were up to 20 mg/m?.

The authors concluded that the workers pulmonary problems may have been caused by asingle
short term exposure to a specific mix which they were unable to identify.*® The term "Baker's
Asthma' has been used to describe aform of industrid asthma arising from occupationd exposure to
flour dust. It isareversble airway disease with prominent symptoms being wheezing, accompanied
by cough and sputum.’® There are no established exposure criteria for flour dust. However, in view
of the potentia for respiratory sensitization, it seems inappropriate to consder flour dust a nuisance
particulate.

6. Ammonia

Ammoniaisacolorless gas with a sharp, intensdly irritating odor, perceptible at about 1t0 5
ppm. Complaints of respiratory tract irritation and discomfort begin a 20-25 ppm. Exposuresfor 5
minutes at 133 ppm causes nose and throat irritation, and symptoms of corneairritation and tearing
have been noted after 5 minutes of exposure at 134 ppm. At 700 ppm the vapor isimmediately
irritating. Tolerance to usudly irritating concentrations of ammoniamay be acquired for some workers
after several weeks of exposure.** NIOSH has concluded that the irritating effects of anmoniaare
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more dependent on the concentration than on the length of exposure. Therefore, NIOSH consders a
TWA exposure limit for ammoniaingppropriate, and recommends a 50 ppm exposure caling limit,
measured over a 5-minute sampling period.* The ACGIH has judged that a TWA exposure limit
should be maintained, but at alower level. They have recommended an 8-hour TWA of 25 ppm to
protect againg irritation to eyes and respiratory tract and to minimize discomfort to workers
infrequently exposed.® In arevision to the OSHA Generd Industry Standards, Subpart Z, which
became effective March 1, 1989, OSHA has rejected the use of an 8-hour TWA exposure limit for
ammonia, preferring to specify a 15-minute STEL for ammoniaof 35 ppm. A STEL, by OSHA
definition, is the employed's " 15-minute time-wel ghted average exposure which shall not be exceeded
a any time during awork day."®

V1. RESULTS AND DISCUSS ON

A. Environmentd
1. Asbestos

Using phase contrast microscopy (PCM) no fibers of any type were found in air samples
collected in the Line No. 3 oven area. Airborne fibers, most likely cellulose, were detected at
concentrations of less than 0.005 fibers per cubic centimeter of air in the area of the old proofing
room. No fibers were found in any of the vacuumed settled dust samples. The sample locations and
results are summarized in Table 2.

The EPA consders cleanup complete when clearance sampling, collected by PCM under
aggressive air movement conditions, shows airborne fiber concentrations in the asbestos remova
work area are below 0.01 fibers/cc.?? The OSHA Construction Industry Standards, which apply to
ashestos removal operations, permit release of the remova contractor if PCM sampling results for a
least 4 samples for each 5000 square feet of enclosed area show ashestos concentrations are below
0.1f/cc.?

2. Aldehydesfrom Hot Melt Adhesives

Although GC/MS andysis of abulk sample of the Swifts 80625 adhesive confirmed the presence
of formadehyde and acetd dehyde, air sampling results showed that persond exposures to these
adehydes were ether not-detectable or negligible for persons working near the hot-melt adhesive
vats. Even air samples collected near or directly above the vats showed concentrations were barely
above normal background levels (0.01-0.02 ppm).2+2® No airborne formal dehyde exposure was
detected for the Line No. 3 Oven Operator. Full results of the ddehyde sampling are presented in
Table 3.

3. Shrink-Wrgp Machine Emissons

The chromatogram obtained from the GC/M S analysis of the area air sample collected above the
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cutter bar on the north unit shrink-wrap machine is shown in Figure 1. The mgor component
identified in dl three samples collected was 1,1,1-trichloroethane (111T). Toluene, limonene, various
C4-C,, hydrocarbons smilar to those found in mineral spirits were aso present. Also found were
smal amounts of acetone, methyl ethyl ketone (MEK), hexanes, isooctane, 1-methoxy-2-propanal,
methyl isobutyl ketone (MIBK), propyl acetate, and ethanol. The quantitative results for the larger
components of the samples are presented in Table 4. The column in Table 4 identified as "Other
VOCs'" would include dl the compounds identified in the samples generdly faling in the MSDSs
catagory of "polymeric fumes', that is, Cg-C,, paraffinic and olefinic hydrocarbons plus other specific
additives. None of the measured air concentrations exceeded the NIOSH evaluation criteriafor either
individual components or for total polymeric fume as defined by the MSDS. Because 111T
concentrations were not appreciably higher for the two area samples when compared to the personal
sample, NIOSH investigators assumed the source of 111T was not the heated polyethylene film;
therefore, the 111T levels were not included in the results shown in Table 4 as " Other VOCs."

Although adehyde emissions such as formadehyde or acrolein were not specificaly evauated,
therma sedling and cutting temperatures were maintained below 400° F.  Aldehyde emissions would
not be expected unless temperatures exceeded 480° F.1°

4. Dugt Exposuresin Third Foor Mixing Area

Table 5 shows the monitoring results from persona sampling for raw materials dusts on the third
floor of the Mixing Department. Although not afull shift exposure, one worker's one-hour average
exposure to flour dust was 17.1 mg/m?®. Work practices were not continuously observed when this
sample was taken, but this same worker's exposure on the following day during a four-hour sampling
period was only 4.2 mg/m?. Disposable dust masks were available, but the workers observed during
the NIOSH survey chose not to wear them. Furthermore, Keebler did not require their use in the
Mixing Department.

Severd of the workers complained of the "suffocating odor” expelled from the third floor feed
chute on Mixer No. 1. A cover lid was available for the chute, but it was often |eft open even when
materials were not being added.

5. Ammonia Monitoring, Second Floor Mixing Department

Long-term and short-term detector tube readings obtained for ammonia on the second floor
mixing areaare shown in Table 6. All results were below the ACGIH 8-hour TWA TLV of 25 ppm.
The highest personal exposure was 10 ppm, for the No. 3 Mixer Operator.

Continuous monitoring results of ammonia exposures for the Line No. 2 and Line No. 3 Mixer
Operators are graphicdly displayed in Figure 2 and Figure 3, respectively. The source data for these
charts was obtained from a time history report recorded and stored by the Metrosonics data logger
that was connected to the Miran 103. The full datalogger record is provided as an attachment to this
report. Some notations to this record were added later for clarification. Asshown in Figures2 and 3,
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the vertica lines represent the minimum and maximum reading for each 5-minute interva of the
sampling period. The average for each 5-minute exposure is represented by the horizonta intersecting
line. For the No. 2 mixer operator, the highest 5-minute TWA reading obtained during scaling was
20.8 ppm. The No. 3 Mixer Operator, who was actualy wearing the Miran probe, received his
highest 5-minute TWA exposure, 38.7 ppm, at about 10:00 A.M. The results show that a no time
was the NIOSH REL of 50 ppm (5-minute TWA) exceeded.

Furthermore, a no time was the ACGIH 15-minute STEL (35 ppm) for ammonia exceeded.
The highest 15-minute exposure average recorded by the datalogger was 32 ppm.

B. Megica/Epidemiologica

Of the 24 cases of cancer identified through medica clinic records and union- and
management-provided lists, there were 2 cancers of the lung, 3 breast, 5 digestive system, 2 prostate,
6 reproductive system, 2 skin, 1 leukemia, and 3 unknown sites. The mean age of cases was 48.5
(range = 32 to 64). Eighteen (57%) of the cases were women. Twelve cases (50%) were white and
12 were black or other races. Personnel files were available on al these employees. Complete
information was available on 1389 of 1392 employees, with atota of 13,852.32 person-years
experienced between January 1974 and September 1987. There were 719 (52%) women and 673
(48%) men in the study group; 664 (48%) were white and 728 (52%) were black or other races.

There were 24 observed cancer cases for the entire group, with an expected number of 25.1,
resulting in a standardized morbidity ratio (SVIR) of 96. Not only was there no increased risk of
cancer overdl, there was no satistically significant increase in the SMR for any age group (Table 7).
Although the SMR in the 50-54 years age group appeared high, it should be noted that two of these
cases were age 50, and one was age 51, a the time of the study. Classfication by age of onset of
disease would most likely have resulted in these individuals being placed into the 45-49 years

category.

Since one of the exposures of concern was asbestos, the SVIR for lung cancer was analyzed.
Two cases of lung cancer were reported, but 3.59 cases were expected, resulting in a SMIR of 56
(confidence interval 0.06-2.01). Therefore, there is no indication of an increased risk of lung cancer
for this population.

There are two noteworthy potentia sources of error in this study. Reported cancer cases were
not confirmed, and it is possible that some employees who were reported as having cancer were not
actualy cases. It isaso possible that additional cases of cancer anong Atlanta Keebler employees
were missed, since active case-finding through loca hospitals and tumor registries was not conducted.
Although this study does not determine the actua incidence of cancer among Keebler employees, the
information provided alowed us to answer the question of whether or not the known number of
cancers among these employees represented an elevation of cancer incidence above the non-exposed
population. It did not. The second source of error isthe use of the study date as a substitution for the
date of diagnogs. This may over-estimate the number of years-a-risk, which would underestimate
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therisk of disease. Also, this method mogt likely resulted in misclassifying some individuds into an
older age group. However, the effect should not be severe, Snce age groups are in 5-year increments
and rates generally do not vary drasticaly between age groups.

VII. CONCLUSIONS

Based on exposure monitoring results, and an extensive review Keebler's MSDS files, the
investigators concluded that no worker were exposed to potentid carcinogens during this
survey. All other potentia exposures monitored in response to worker concerns were below
NIOSH or other rlevant evauation criteria. The potentialy hazardous exposuresto
ashestos containing insulation from the oven on Line No. 3 were iminated by Keebler's
prompt action to have this oven dismantled and removed from the plant.

This evauation did not show an increased risk for lung cancer or cancer in generd among
Keebler Company's Atlanta Bakery employees.

VIIl. RECOMMENDATIONS

1. Ammonialevesin the second floor mixing area should be periodicaly monitored. Short-term
exposures might occasiondly exceed ether the ACGIH STEL or the NIOSH REL, especidly for the
No. 3 Mixer Operator. If under certain conditions exposures are excessive, storage bins should be
exhaust-vented, and paper batching sacks should be replaced with vapor proof plastic bags or some
other type of vapor-proof container.

2. Where manud handling of raw materids in the third floor mixing areamight result in excessve
dust exposure, disposable dust masks should be worn. Work practices and the effectiveness of
exiging ventilation systems for these manua operations should be further evaluated to reduce the risks
of respiratory sengtization from the inhdation of flour or other raw materids.

3. Periodic medicd evaduations, condstent with the medica survelllance provisons of the OSHA
Asbestos Standard (29 CFR 1910.1001, Sub Paragraph [1]) should be provided to al workers who
may have been previoudy exposed to ashestos containing insulation materia from the old oven on
LineNo. 3. Thisis necessary because of the prolonged latency period of most asbestos-related
disease, and the uncertainty surrounding the cumulative dose needed to initiate the disease process.
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RECOMMENDED EXPOSURE LIMITS

TABLE 1
EVALUATION CRITERIA

HETA 87-379
KEEBLER COMPANY, ATLANTA BAKERY
ATLANTA, GEORGIA

April 21-23, 1988

(as 8-hour TWA 1imits unless otherwise noted)

HEALTH EFFECTS

Lung cancer, mesothelioma,

Nasal cancer, upper respiratory
irritation, dermatitis

Upper respiratory irritation,
possible carcinogenic effects

As nuisance dust (these limits may
not protect some workers from
respiratory sensitization effects)

SUBSTANCE _NIOSH ACGIH OSHA

Asbestos B.1 f/cc* 2 f/cc, crysotile 0.2 f/cc

9.5 f/cc, amosite asbestosis
Formaldehyde B.816 ppm* 1 ppm 1 ppm

2.1 ppm (15-min)* 2 ppm (15-min) 2 ppm {15-min)

Acetaldehyde - 108 ppm** 200 ppm

150 ppm (15-min)**
Flour dust - 10 mg/m3*» 15 mg/m3
Ammontia 5@ ppm (5-min) 25 ppm 5@ ppm

35 ppm (15-min}#**

* These 1imits represent the lowest reliably quantifiable concentrations
»* Where noted these Timits will become the new OSHA standard effective Sept 1, 1989

Respiratory and eye irritation

——-n——_————_———.--u.——_——-—_--_......—--——..--—.—--—-————-——_..-._--....——..._——...-..-_—...——__-_..—_...——__-_.,__..-—____..—..-—___-..——__....—____—

TWA = Time-Weighted Average - The levels of exposure to which most workers may be exposed up to 18 hours per
day, 48 hours per week for a working lifetime without experiencing adverse health effects.

mg/m3 = milligrams of substance per cubic meter of air

ppm = parts of substance per million parts of air
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TABLE 2
FIBER SAMPLING RESULTS
{Phase Contrast Microscopy)

HETA 87-379
KEEBLER COMPANY, ATLANTA BAKERY
ATLANTA, GEORGIA
April 22, 1988

Air Samples

FIBERS/CC FIBER TYPE SAMPLE LOCATION

ND none north side of 1ine 3 oven,
zone 1, 95 feet from oven
entrance

ND none north side of line 3 oven,
zZone 2, 195 feet from oven
entrance

ND none 1ine 3 oven operator’'s desk

a2 .224 cellulose southeast end of old proofing
room, on column
{contractor in area loading
shipping crates)

@.0085 cellulose north wall of old proofing
room
{contractor in area loading
shipping crates)

Settled Dust Samples

S DETECTED SURFACE_SAMPLE LOCATION

SAMPLE NO. SAMPLING TIME
Al P#932-1348
A2 2939-1119
A3 9933-1535
Ad @935-1535
A5 9937-1150

SAMPLE NO. FIBER
ASB1 none
ASB2 none
ASB3 none
ASB4 none
ASB5 none
ASB6 none
ASB7 none
ASBS none

chserved top of electrical box on north wall
of old proofing room, near sample AS

observed above thermostat on column in center
of old proofing room

ohserved* east (cinder block) wall of old
proofing room, on 45' ledge

observed top of line 3 oven, near sample Al

observed top of line 3 oven, near center

observed top of line 3 oven, near sample A2

observed top of line 3 oven temp. gauge panel

observed top of hood at exit end of line 3
oven

* Filter overload - loose dust on filter, unable to see or count fibers
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TABLE 3
ALDEHYDE SAMPLING RESULTS

HETA 87-379
KEEBLER COMPANY, ATLANTA BAKERY
ATLANTA, GEORGIA
April 22, 1988

TYPE SAMPLE SAMPLING TIME FORMALDEHYDE ACETALDEHYDE SAMPLE LOCATION
{ppm}* (ppm) *
Personal 2807~1425 ND (@.02) Line 3 Oven Operator
Personal ?814-1440 ND (8.093) Line 1 Box Maker Opr{
Personal p990-1458 ND {8.02) Line 1 Case Maker Opr.
Area 2835-1456 2.092 {(9.02) Line 1 Box Maker

{above hot melt glue
applicator)

Area 98551457 2.a2 (B.83) Line 1 Case Sealer
{back side of enclosure,
opposite control panel)

Area @923-1458 &.03 : (9.23) Line 1 Box Maker
(outside enclosure}

T — T . fol Sl el T T T T — T T T T S - T " = )

Evaluation Criteria @.816 (1) 188 (2)

1. This 1imit represents the lowest reliably quantifiable concentration

2. Current ACGIH B-hour Threshold Limit Value
{NIOSH considers acetaldehyde a potential workplace carcinogen.)

LOD = Timit of detection LOQ = 1limit of quantitation

Resutlts falling between the LOD and LOQ are estimated values.

* Results given in parentheses fell between the LOD and LOQ.
Results reported as none detected (ND} were below the LOD.

Laboratory analytical limits for formaldehyde:
-- solid sorbent tubes LOD = 2 pg/sample, LOQ = 7 pg/sample
~~ impinger collection LOD = @.83 pg/sample, LOQ = @.095 kg/sample

Laboratory analytical limits for acetaldehyde:
—- solid sorbent tubes LOD = 0.5 pg/sample, LOQ = 1.5 pg/sample

Hg/sample = micrograms per sample
ppm = parts of analyte per million parts of air
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TABLE 4

VOLATILE ORGANIC COMPOUNDS
FROM SHRINK WRAP MACHINES ON TOWN HOUSE CRACKER LINE (Line No. 2)

HETA 87-379
KEEBLER COMPANY, ATLANTA BAKERY
ATLANTA, GEORGIA
April 21-22, 1988

_Concentration _as mg/m3 or (ppm)

TYPE SAMPLE SAMPLING TIME i11-T TOLUENE LIMONENE OTHER VOCst(1) SAMPLE LOCATION
Area @913-1581 4.5 {(0.8) @.1* (P.03) g.2% 2.2 North Unit
(over cutter bar)
Area 2915-1500 5.9 {1.1) @.1* (D.93) @.2*% 2.2 South Unit
(over cutter bar)
Personal 2923-1420 4,1 (0.8) @2.09* {9.92) @.2% 1.5 shrink wrap machine
operator

(1) As polymeric fume (mostly Ce-Ci 2 aliphatic hydrocarbons)

* These values are estimates because amount detected was less than the LOQ

o o o o P o T T S . A il L S T 00 0 {20 ) T T T = e = e e . D O o A S D B S T A S D . S R S S T o S L L S o

. o o i e S o L LA S S S S R R B B S e e P i S N A . O R S S D B W T e A S S Sl - e L L L AL R S e e e

Limit of Detection (LOD):
-- 5 micrograms (}g) per sample for l11-trichloroethane, toluene and 1imonene
-- 10 pg per sample for total volatile organic compounds (VOCs)

Limit of Quantitation (LOQ):
-- 15 micrograms (fg) per sample for ill-trichloroethane, toluene and limonene

~- 3@ pg per sample for total VOCs

111-T = 111-trichlorcethane
mg/m2 = milligrams per cubic meter
ppm = parts of analyte per million parts of air

NE None Established
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TABLE 5

DUST EXPOSURES
THIRD FLOOR MIXING AREA

HETA 87-379
KEEBLER COMPANY, ATLANTA BAKERY
ATLANTA, GEORGIA
April 21-22, 1988

SAMPLE NO. SAMPLING TIME TOTAL DUST SAMPLE LOCATION
{mg/m3}
April 21:
FWw 911 @930-1830 17.1 Mixer Helper, Mixer No. 1

(dumping sacks of graham
flour into mixer for old
fashion cookie mix)

FW 910 @7@9-1019 2.9 Mixer Helper, Mixer No. 3
{Dumping and scooping whey
for process cheese)

April 22:

FW 916 9839-1250 4.2 Mixer Helper, Mixer No. 1
(dumping sacks of graham
flour into mixer for old
fashion cookie mix)

FW 921 9830-1259 2.0 »

Evaluation criterion 12 1) (ACGIH TLV for nuisance dust)

T T N T A% - - T — " ——— o A" 7 T T i

Laboratory 1imit of detection = 8.81 mg/sample
mg/m3 = milligrams per cubic meter

{1) As 8-hour time-weighted average

Note: This limit may not protect some workers from respiratory
sensitization effects.
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TABLE 6

AMMONIA CONCENTRATIONS
MIXING DEPARTMENT

(detector tube sample results)

HETA 87-379

KEEBLER COMPANY, ATLANTA BAKERY

ATLANTA, GEORGIA

April 21, 1988

TYPE_SAMPLE MONITORING TIME AMMONIA CONCT. LOCATION
{ppm)

Long term measurements:

Personal @539-1810 8 No. 2 Mixer Operator

Personal @515-10412 1"} No. 3 Mixer Operator

Area @542-1010 9 No. 2 mixer/scale area

Area #544-1013 11 No. 3 mixer/scale area

Personal a710-1020 6 Mixer helper {3rd floor)

Short term measurements:

Area 0602 5 No. 2 mixer area

Area @615 4 No. 3 mixer area

Area @655 3 Center of 3rd floor

Area B715 5 No. 3 mixer over open

Note: A1l measurements were taken

otherwise noted.

Evaluation Criteria:
«=ACGIH TLV B-hour TWA

--ACGIH STEL (15-min avg.)
-=NIOSH REL (5-minute ceiling)

hopper (3rd floor)

in the 2nd. floor mixing area unless

—— i ———— T T W . i - i S i "

Note: The ACGIH STEL will be the new OSHA standard effective Sept. 1, 1989,
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TABLE 7

KEEBLER COMPANY BAKERY

ATLANTA,GEORGIA
HETA 87-379
September 29-30, 1987
g95%
Annual Cancer Number of Expected Observed Confidence

Age (1) Incidence Rates(2) person-years(3) Cancers Cancers SMR Interval

15-19 17.9 145.4 g.03 e B e
20-24 25.3 1771.8 @.45 2 &  —eem——
25-29 48.6 2618.3 1.27 e g e
39-34 73.6 2726.5 2.41 2 109 #.11-3.59
35-39 111.7 2324.2 2.62 4 104 £.41-3.94
43-44 211.1 1650.0 3.48 4 115 ©.31-2.94
45-49 331.8 1984.4 3.60 1 28 ©.004-1.555
5@-54 532.5 715.7 3.81 7 184 ©.74-3.79
55-59 761.5 463.9 3.53 2 57 9.06-2.85
62-64 1896.7 235.¢ 2.58 4 155 0.42-3.97
65-69 14@6.2 86.5 1.22 2 B -
70-74 1652.4 18.6 8.31 2 g -
75-79 1881.9 e.2 2.004 e g -
80-84 2014.8 9.9 2.00 2 g e
85+ 2027.8 11.4 2.23 ¢ & e
TOTAL ———--- 13,852.3 25.12 24 96 2.61-1.42

(1) Individuals were categorized into age-groups based upon their age at the
time the study was conducted, unless the date of death or year of onset of
disease was known.

(2) Rates for metropolitan Atlanta, Georgia from the Surveillance, Epidemiology,
and End Results (SEER)} Program.

{3) Person-years experienced by workers at Keebler (12/74 through 9/87).
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FIGURE 1
GC/MS CHROMATOGRAM for SHRINK WRAP FILM EMISSIONS

HETA 87-37%
KEEBLER COMPANY, ATLANTA BAKERY
ATLANTA, GEORGIA
April 21-23, 1988
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Figure 2
Aprl] 20, 1988 (scaling)
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Ammonia Exposure
Line 3 Mixer Operator

Ammonia (ppm)
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Figure 3

April 20, 1988
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APPENDIX
DATA LOGGER OUTPUT DATA
HETA 87-379
KEEBLER COMPANY, ATLANTA BAKERY
ATLANTA, GEORGIA

April 21, 1988

"TEST START DATE: ©4-21-88"

*TEST START TIME: 18:21"

¥ TEST LOCATION: Keebler Mixing Dept.”
" EMPLOYEE NAME: Mixer Operators

METROSONICS d1-332 SN 1289 v2.4 12/86

CURRENT DATE: 4/21/88
CURRENT TIME: 18:22:36

CALIBRATION
@.9893 vV = 5.000 ppm
@.6325 V= 50.000 ppm

LOWER ALARM: 28.994 ppm
UPPER ALARM: 50.375 ppm

UNITS: ppm

INPUT READS:~ 2.396 ppm

TEST STARTING DATE: 4/21/88

TEST STARTING TIME: 5:43:40
ELAPSED TIME: @ DAYS 4:42:33

OVERALL AVG: 18.589 ppm

OVERALL MIN: 7.214 ppm

MIN OCCURRED 4/21/88 @ 5:43:40
OVERALL MAX: 71.8087 ppm

MAX OCCURRED 4/21/88 @ 19:981:17

STEL: 32.258 ppm

STEL OCCURRED 4/21/88 @ 10:00:38
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DATA LOGGER OUTPUT {Page 2 of 4)

TIME HISTORY
PERICD LENGTH: O:01:00
# OF PERIODS COMBINED: 5

MIN AVG MAX LO HI

DATE: 4/21/88 TIME: 5:53:48 Mixer Opr. No. 2, Dumping sacks of ammonium
bicarbonate into mixer

8.126 8.424 8.788 * | |
8.598 9.302 10.163 -% | |
9.376 9.691 10.139 * I |
9.426 9.791 18.163 * | }
9.666 9.981 19.412 * | |
9.873 10.180 10.561 *4 | |
10.0631 10.354 10.644 w4 | ]
19.213 19.801 11.207 -* | |
16.881 109.487 19.892 *4 | |
10.296 10.868 12.168 -% | |
10.934 11.348 12.102 * i |
18.752 11.108 11.539 * i |
16.479 11.191 11.994 -* ) [
10.892 11.290 11.895 » i |
11.399 11.655 11.920 * I {
11.387 12.235 13.817 - ! [
12.682 13.113 13.469 * | |
12.392 12.856 13.229% * ] |
DATE: 4/21/88 TIME: 7:23:40
12.566 13.469 14,297 *4 | ]
11.953 12.475 12.980 - | |
11.812 12.185 12.599 -, | |
11.332 12.827 13.0280 *4 | |
11.663 12.083 12.458 w4y | |
11.928 12.260 12.574 —% | |
19.122 11.837 12.826 —%s | |
8:03 Mixer No. 2 Opr. begins scaling

12.052 15.192 17.106 - s |
17.172 19.939 23.984 -* + [

|

|

!
16.783 28.875 25.141 - *+ |
2 16.178 16.798 17.931 * |
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DATE: 4/21/88 TIME:

DATA LOGGER CQUTPUT (Page 3 of 4)

8:28:48 Mixer No. 3 Opr.

15.010 19.972 29.060
18.141 21.372 23.244
19.310 2@.@22 20,809
19,798 20.684 21.645
21.571 24.048 29.699
208.312 22.068 24.835
20,958 23.816 26.964
21.728 29.433 48.476
23.816 26.053 29.482
24,296 32.664 45.9@2
23.534 24.570 26.293
23.385 25.059 27.055
24,504 33.591 46.639
25.150 26.235 29. 400
27.991 33.911 43.085
24.628 27.279 30.054
23.253 24,595 26.798
23.244 24.048 25.100
23.683 38.661 71.8087
26.616 29.524 34.710
DATE: 4/21/88 TIME: 19:08:48
26.136 27.718 29.424
23.369 25.622 27.594
22.789 26.276 29.772
23.725 24,313 25.282
22.176 23.286 24.230
22.283 32.837 44.593
@ 28.695 29.333 29.913

- * +
- Wy I
*y I
-% I

- % 4
-N I
- %4 I

*

+

-

- |
- i
- |

-
-k 4

-1

- N

* +

* +

* +

*
-+

I
I
I
I
I

* + I
I

{wearing Miran probe)
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DATA LOGGER OUTPUT (Page 4 of 4)

AMP DIST
SAMPLES LOGGED: 16953
ppm SAMPLES %
5.889 96 * 202 .56
7.546 927 wwnN% 905.46
9.202 DEFT KNIXAXRFARARARE ?14.78
10.860 3IBE AAKRARAENNRARRKNINKAK #19.96
12.516 1197 ***xxxx 9G7.06
14.173 72 % paz.19
15.830 244 * #21.43
17.487 94 * 220,55
19.144 908 Wk 905.35
20. 8ed B83@ *¥xxx% 204 .89
22.457 1437 *rxandxx 928.47
24.114 1584 **kadhkdnk 209.34
25.771 1119 *¥kdnww 226.60
27.428 674 **x*x% 003,97
29.085 514 »** 223.03
3p.742 219 * 021.29
32.398 166 * 200 .97
34.055 120 * 200.70
35.712 85 * 900 .50
37.369 77 + 200 .45
39.826 93 * 200 .54
42.683 62 + 203.36
42.340 88 * 990.51
43.996 42 + 206.24
45.653 33 + 200.19
47.3102 4. 200 .02
48.967 q P20 .02
50.624 3. 200.01
52.281 6 . 900.83
53.937 4 . 000 .02
55.594 3. 200 .91
57.251 6 . 209 .03
58.928 q . 200 .92
60.565 5. 008.92
62.222 4 . 0oa .02
63.879 6 . 000 .93
65.535 5. P00 .02
67.192 1¢ . 020 .05
68.850 6 . 003.93
70.506 1 2 220.05
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