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In Novenber 1991, the National Institute for Occupational Safety
Heal th (NI OSH) received a managenent request to eval uate worker
exposures throughout the General Castings-Liberty Road Facility,
and ductile iron foundry in Del aware, Ohio.

On January 13-16, 1992, NIOSH representatives, with field assi st
fromthe Ohio Department of Health, conducted an industrial hyg
survey. Personal breathing zone (PBZ) and area air sanples were
collected for respirable silica and cristobalite, nmetals, pheno
formal dehyde, isopropanol, carbon nonoxi de, and organic solvents
practices and engi neering control neasures were al so eval uated.

The PBZ air concentrations of respirable silica ranged from|ess
22 (coremaki ng departnment) to 1120 m crograns per cubic nmeter [J
(cl eani ng departnent), as tinme-weighted averages (TWAs). Seven
33 sanple concentrations (21% exceeded the Occupational Safety
Heal t h Admi ni stration (OSHA) Perm ssible Exposure Limt (PEL) of
100 pg/n? for respirable silica (as quartz), and 28 of the 33 sar
concentrations (85% exceeded the NI OSH Reconmended Exposure
Limt (REL) of 50 pg/n? for respirable crystalline silica (regarc¢
of norphology). Cristobalite (177 pg/ n?) was detected in one sar
collected for a grinder which exceeded the NI OSH REL and OSHA PE
50 pg/ne. NI OSH recommends that crystalline silica be treated as
potential human carci nogen. Workers in the cleaning departnent
powered air-purifying helmet respirators. The sanples were col
outside of the respirators, therefore, the actual exposures to t
enpl oyees were probably | ower than those neasured.

One PBZ sanple concentration for iron (8004 ug/n¥) collected for
grinder exceeded the NIOSH REL for iron of 5000 pg/n¥. Area and
benzene concentrations ranged fromO0.11 to 0.97 parts per nillio
in the cooling, coremaking, and mol ding departnments. These
concentrations suggest that PBZ exposures may have exceeded the
REL of 0.1 ppm for benzene, which is considered a potentia
occupati onal carcinogen. Area formal dehyde concentrations range
0. 02-0.04 ppm whi ch exceeded the NIOSH REL of 0.016 ppm Carbon
nmonoxi de concentrations ranged from 7-50 ppm Three of the area
sanpl es and four PBZ sanpl es exceeded the American Conference of
Governmental |ndustrial Hygienists Threshold Limt Value (TLV®)
25 ppm for carbon nonoxi de. Ranges for phenol (0.2-1.2 ppm,

i sopropanol (7-67 ppm, toluene (0.6-21 ppnm), and xylene (0.4-1.
concentrations were below current evaluation criteria for occupa
exposure.


http://www.cdc.gov/niosh/hhe/reports
http://www.cdc.gov/niosh/hhe/reports
http://www.cdc.gov/niosh/hhe/reports

cristobalite,

The i ndustri al

i ron,

heal th hazard to enpl oyees in the cleaning,
shakeout areas.
nonoxi de in the pouring area.
controls, an inproved respiratory protection program and
wor k practices can be found in Section | X (please see pages 14

of this report.

hygi ene sanpling data indicate that

cor emaki ng,
Enpl oyees are potentially overexposed to
[ Recomrendati ons for

respirable s
and benzene exposures constitute a potentia

mol di ng

car bo

engi neeri ng

i npr o

KEYWORDS: SIC 3321 (Gray and Ductile Iron Foundries),
i ndustry, respirable silica,

f or mal dehyde,

phenol ,

i sopropanol ,

engi neering controls,

carbon nonoxi de.

met al s,

foundry

benze



Page 3 - Health Hazard Eval uation Report No. 92-044

| NTRODUCTI ON

On January 13-16, 1992, National Institute for Occupational Safe
Health (NI OSH) representatives, with field assistance fromthe C
Departnent of Health, conducted a site visit to the General Cast
Li berty Road Facility, a gray and ductile iron foundry, in Del aw
Chio. This visit was nmade in response to a managenent request t
eval uate wor ker exposures in the coremaking, nolding, pouring, I
shakeout, sand handling, and cleaning areas of the facility. Si
conpany was under new managenent and had recently changed the pr
flow, there was a general interest in identifying potenti al
occupati onal health hazards.

BACKGROUND

The General Castings-Liberty Road Facility is housed in a 120,00
square foot concrete block building, which was built in 1967 and
expanded in the 1970s. The facility operated three shifts: the
59 production workers on the day shift, 8 enployees on the after
shift, and 13 workers on the night shift.

To produce nmolten iron, the plant used three coreless electric

i nducti on furnaces which operated at 2000 kilowatts with a nelt
50 tons per day. There were no exhaust hoods or air pollution c
devices in place for the induction furnaces. At the time of the
visit, the conmpany was producing gray and ductile iron. Ductile
is formed by the addition of nagnesiumto the nolten nmetal i med
bef ore pouring. The furnaces were totally relined with a silica
refractory each year. Scrap yards were | ocated both inside and
the facility.

The netal pouring operation was performed on the night shift in
open areas inside the facility using stationary nolds. An overh
crane systemw th el ectronic controls was used to position the |
for pouring in the large nold pouring area. An overhead nonor ai
system was used for the small nold pouring area. The nolds were
allowed to cool in the |ocation where they were poured.

A mol d provides the cavity into which the netal is poured to pro
casting. A core is used to define the internal hollows desired
casting. Cores and nolds were made of a phenolic-forml dehyde b
m xed with silica sand in an automatic nmixer. A polynmeric methy
phenyl ene dii socyanate (MDI) was used as the binder catalyst. T
bake bi nders used were PEPSET | ® PEPSET |1® and PEPSET |11 ®
manuf actured by the Ashl and Chem cal Conpany, Col unbus, Ohio.
According to the material safety data sheets, the deconposition
products fromthese binders nmay include carbon dioxide, carbon
nonoxi de, hydrocarbons, and phenols. Cores were nmade by hand an
machi ne. Crane hoists were used for lifting nolds. A "blue dip
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primer" containing isopropanol, magnesiumsilicate, titanium oxi
xyl enes was utilized to seal the nolds after form ng. The isopr
was burned off with matches to forma snooth surface. Excess sa
removed using conpressed air in the coremaking, nolding, and cle
depart nents.

The netal castings were shaken out of the nolds while still hot
(referred to as shakeout) on all three shifts. There were three
shot bl ast machi nes, in which steel shot was utilized to renove e
sand fromthe castings. Each machine had its own dust coll ector
certain castings, it was necessary for workers to manually use
conpressed air to renove excess sand frominternal cavities. Br
were used to clean up excess sand throughout the facility. A sa
reclamation systemwth a fluidized bed cool er-heat exchange sys
used. A Bobcat® front-end | oader was used to | oad the sand recl
system and shakeout some of the castings. The mpjority of casti
cleaning recently was noved to another facility owned by the con
Two enmpl oyees worked on large castings at this facility. Cutoff
grinders, and chippers were used to clean and trimthe castings.
wel ders worked on repairs during the first shift and al so ran he
treating ovens.

The grinders and shot bl ast machi ne operators used NI OSH M ne Saf
Heal th Adm nistration (MSHA) approved air-purifying respirator h
whi ch had high efficiency particulate air (HEPA) filters and a b
face shield. Safety shoes, hard hats and safety glasses were re
t hroughout the facility. Hearing protection devices (disposable
were required in the grinding area. Flanme retardant clothing wa
by the pourers. The material safety data sheets, hearing protec
policy, and respiratory protection policy were revi ewed.

A direct-fired (gas) nakeup-air unit was used in the w nter nont
supply general ventilation to work areas. Overhead infrared ele
heaters provi ded additional heat. General ventilation during th
war mer nont hs was supplied by open doors and w ndows.

A previous wal kt hrough industrial hygi ene survey was conducted a
facility by the Ohio Department of Health (ODH) in June 1989 und
NI OSH cooperati ve agreenent SENSOR (Sentinel Event Notification
for Occupational Risk) program |In Decenmber 1989, ODH and the C
Bureau of Worker's Conpensation, Industrial Hygi ene Section, con
a followup survey to eval uate worker exposures to respirable si
and cristobalite, carbon nonoxi de, phenol, toluene, 1,1, 1-
trichloroethyl ene, formal dehyde, MDI, coal tar pitch volatiles,
lead.! In the cleaning departnent, the majority of 8-hr TWA expc
for respirable silica [quartz] (irrespective of respiratory prot
exceeded the OSHA PEL of 100 pg/n? (range: <40 to 580 ug/n¥).2 A
t he ot her exposures were below the respective current occupation
evaluation criteria. Phenol exposures in the coremaking and nol
departnments ranged from0.32 to 0.50 parts per mllion (ppm as
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Car bon nonoxi de | evels ranged from 15 to 28 ppmas TWAs. Two di
readi ng nmeasurenents for carbon nonoxi de did exceed the ceiling
(a 15-m nute exposure never to be exceeded) of 200 ppmin the sh
area. Cristobalite was detected in two sanples. MDDl concentr at
ranged from below the analytical Iimt of detection (LOD) to

0. 0008 ppm Fornal dehyde ranged from0.2 to 0.5 ppm Coal tar
volatiles ranged from0.05 to 0.11 ng/n?. The painters had expos
TWAs of lead at 4-5 pg/n?, 1,1,1-trichloroethylene at 140 ppm t¢
at 2 ppm and xylene at 8 ppm

METHODS

A. Respirable Silica and Cristobalite

Thirty-three personal breathing zone (PBZ) and three area air
sanples for respirable dust (aerodynam c dianeter less than 1
were collected at a flowate of 1.7 I/mn using 10 mm nyl on
cycl ones mounted in series with pre-wei ghed pol yvinyl
chloride (PVC) filters (37 mmdianeter, 5 um pore size). The
anal yzed for quartz and cristobalite content with X-ray
diffraction. Sanples were analyzed according to NI OSH Met hod
with the following nodifications: a) the filters were disso
t etrahydrofuran rather than being ashed in a furnace, and, b)
st andards and sanples were run concurrently and an external
cal i bration curve was prepared fromthe integrated intensitie
rat her than the suggested nornalization procedure. The analy
LOD was 15 micrograms (ug) per filter, which equates to a mn
det ect abl e concentration (MDC) of 22 pg/n?, assunmi ng a
sanpling volune of 695 liters. The limt of quantitation (LC
30 pug per filter, which equates to a m ninmum quantifiable
concentration (MX) of 43 upg/n?, assum ng a sanpling volume o
695 liters.

B. Metals

Ten PBZ air sanples and five area air sanples were coll ected
nm xed-cel lul ose ester filters (37 mllinmeter (mm dianeter
0.8 mcrometer (um pore size) using a flowate of 2.0 |/ mn.
Sampl es were collected for periods as near as possible to ent
workshifts (6 to 7 hours). The sanples were analyzed for met
according to NI OSH Met hod 7300.4 In the |aboratory, the sanpl
were wet-ashed with concentrated nitric and perchloric acids
the residues were dissolved in a dilute solution of the sane
The resulting sanple solutions were analyzed by inductively c
pl asma atom ¢ em ssion spectronetry. The MXCs, using a sanpl
vol ume of 852 liters, for the selected netals are listed in
Tabl e 3.
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Vol atile Organi c Conpounds

Mat ched pairs of area air sanples were collected in five area
qualitative and quantitation analyses of volatile organic
conpounds. Sanples were collected on charcoal tubes at a flo
of 0.2 I/mn. The charcoal tubes were desorbed with carbon
di sul fide and screened by gas chromatography (GC)-flame ioniz
detector (FID), using a 30 neter DB-1 fused silica capillary
(splitless node). One set of sanples was used for qualitativ
analysis to identify major constituents by gas chromat ography
spectroscopy (GC/ MS) analysis. Mjor constituents identified
t hen subsequently quantitatively analyzed in the paired sanpl
(NI OSH Met hod 1501).° Total aromatic hydrocarbons were deter
based on the presence of 1,2,4-trinethyl benzene. The anal yt
LODs, the MDCs, the LOQ, and the MDQ for the major constitu
are presented in the followi ng chart.

LOD LOQ VDC MQC M ni mum Vol ume
Anal yt e pug/ sanpl e pug/ sanpl e ppm ppm (liters)
Benzene 2 8 0.01 0.03 86. 4
Tol uene 2 8 0.01 0.03 86. 4

The anal ytical LOD for total aromatic hydrocarbons was 3 pg p
sanpl e, which equates to a MDC of 0.04 ng/n®¥, assum ng a sanpl
volune of 86.4 liters. The LOQ for total aromatic hydrocarbo
9 ug per sanple, which equates to a MQC of 0.10 ng/n¥, assum |
sanpling volune of 86.4 liters.

Phenol

Ei ght PBZ sanples were collected on XAD-7 silica gel tubes us
flowate of 0.1 |I/mn. The sanples were desorbed in nethanol
anal yzed by high performance |iquid chromatography according
OSHA Met hod 32 for phenol. The analytical LOD was 1 ug per s
whi ch equates to a MDC of 0.006 ppm assum ng a sanple vol une
43.4 liters. The LOQ was 3.3 pg per sanple, which equates to
of 0.02 ppm assum ng a sanple volume of 43.4 liters.

Car bon Monoxi de

Car bon nonoxi de was measured using Draeger® passive diffusion
which utilize a colornetric nmethod (carbon nonoxide reacts w
pal | adium salts, resulting in a color change or stain). The
di ffusion tubes were fastened to the enployee's collar in the
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breat hing zone for the duration of the shift. The |ength of
resulting stain was determ ned and the tinme-wei ghted average
cal culated. The MDC for an 8-hour sanple was 6.25 ppm

F. Fornml dehyde

Five area air sanples were collected using inpingers with 1%
bisulfite solution at a flowate of 1 |/mn. Color was devel
by addi ng chronmotopic acid and concentrated sulfuric acid to
sanple. Sanples were heated in a 95°C water bath for 15 m nui
and allowed to cool 2 to 3 hours. The sanples were read by v
spectroscopy according to NIOSH Met hod 3500.°% The anal yti cal
for formal dehyde was 1 pg per sanple, which equates to a MDC
0.01 ppm assuming a sanpling volune of 82 liters. The LOQ f
formal dehyde was 3.2 pg per filter, which equates to a MQC of
0. 03 ppm assumi ng a sanpling volune of 82 liters.

G. Gases and Vapors

Short-term area (grab) air sanple nmeasurenents were collected
al cohol s, carbon nonoxi de, and phenol as a screening device t
i f additional sanpling was necessary. The Draeger® gas detec
systemwi th colormetric tubes was used. The LODs for al cohol
carbon nonoxi de, and phenol were 1000 ppm 5 ppm and 5 ppm
respectively.

H. Al cohol s

Ten PBZ air sanples and five area air sanples were collected
charcoal tubes at a flowate of 0.2 I/mn. The charcoal tube
desorbed with carbon disulfide (with 1% 2-butanol as a desorb
ai d) and screened by GC-FID according to NI OSH Met hod 1400.7
anal ytical LOD was 0.01 ng/sanple, which equates to a MDC of
0. 04 ppm assuming a sanmpling volune of 81.4 liters. The LOQ
0. 03 ng/sanpl e, which equates to a MQC of 0.13 ppm assum ng
sanpling volune of 81.4 liters.

| . Solvents

Ei ght PBZ sanples were collected on charcoal tubes at a flow
0.2 I/mn. The charcoal tubes were desorbed with carbon disu
and screened by GC-FID, according to NIOSH Met hod 1501.° Tot:
aromati ¢ hydrocarbons were based on the presence of nesitylen
The anal ytical LODs, the LOQs, the MDCs, and the MDQs for the
constituents are presented in the follow ng chart.
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Anal yte LOD LOQ MDC MQC M ni num Vol une
ug/ sanpl epg/ sanple ppm ppm (liters)

Benzene 1 3.3 0.01 0.02 58. 8
Tol uene 10 33 0.05 0.15 58.8
Xyl ene 10 33 0.04 0.13 58.8

The anal ytical LOD for total aromatic hydrocarbons was 100 pug
sanpl e, which equates to a MDC of 1.7 ng/n¥, assum ng a sanpl
volune of 58.8 liters. The LOQ for total aromatic hydrocarbo
330 pg per filter, which equates to a MQC of 5.6 nmg/n?, assum
sanpling volune of 58.8 liters.

V. EVALUATI ON CRI TERI A

To assess the hazards posed by workpl ace exposures, industrial
hygi eni sts use a variety of environnmental evaluation criteria.
criteria propose exposure |levels to which nost enpl oyees nay be
for a normal working lifetime w thout adverse health effects. T
| evel s do not take into consideration individual susceptibility,
as pre-exiting nmedical conditions, or possible interactions with
agents or environmental conditions. Evaluation criteria change
time with the availability of new toxicol ogi c dat a.

There are three primary sources of environnental eval uation
criteria for the workplace: 1) N OSH Recomrended Exposure
Limts (RELs)® 2) the Anerican Conference of Governnental |ndust
Hygi eni sts' (ACG H) Threshold Limt Values (TLVs®)®° and 3) the |
Departnent of Labor OSHA PELs.? The OSHA PELs may reflect the
feasibility of controlling exposures in various industries where
agents are used; whereas the NIOSH RELs are based primarily on c
relating to the prevention of occupational disease. It should b
when reviewi ng this report that enployers are legally required t
t hose | evels specified by an OSHA st andard.

A. Respirable Silica and Cristobalite

Crystalline silica (quartz) and cristobalite have been associ
with silicosis, a fibrotic disease of the |Iung caused by the
deposition of fine particles of crystalline silica in the |lun
Sympt ons usual |y devel op insidiously, with cough, shortness o
breath, chest pain, weakness, wheezing, and non-specific ches
illnesses. Silicosis usually occurs after years of exposure,
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may appear in a shorter period of time if exposure concentrat
are very high. The NI OSH RELs for respirable quartz and
cristobalite, published in 1974, are 50 pg/n?, as 10- hour TWA
Based on data avail able nore recently, NI OSH considers quartz
cristobalite to be potential human carci nogens and recomends
exposures be reduced to the | owest feasible levels.® The OSH
and the ACGH TLV®s for respirable quartz and cristobalite ar
100 and 50 pg/n?¥, as 8-hour TWAs, respectively.??®

Met al s

A list of selected netals along with a brief summary of their
primary health effects are presented in Table 1. The eval uat
criteria for occupational exposures to these contam nants are
i ncluded in Table 3.

Organi ¢ _Sol vent s

Acut e benzene overexposure can cause central nervous system
depression with synptons such as headache, nausea, and drowsi
Chroni c exposure to benzene has been associated with the depr
of the hematopoietic systemand is associated with an increas
i nci dence of |eukem a and possibly multiple nyelomn.81® The |
REL is 0.1 ppm N OSH cl assifies benzene as a hunman carci nog
The OSHA PEL is 1 ppm The current ACGH TLV® is 10 ppm as a
suspected human carci nogen. ACG H has proposed to | ower the
to 0.1 ppmand classify it as a proven human carci nogen. ®

Tol uene exposure has been associated with central nervous sys
depression. Synmptons may include headache, dizziness, fatigu
confusion, and drowsi ness. Exposure may al so cause irritatio
the eyes, respiratory tract, and skin.'*'® The NI OSH REL, ACC
TLV®, and OSHA PEL for toluene are 100 ppmas a TWA. ACG H h
proposed a TLV® of 50 ppmin their notice of intended changes

Xyl ene exposure may cause irritation of the eyes, mucous nenb
skin, and respiratory tract.'?'® The NIOSH REL, ACG H TLV®, a
OSHA PEL for xylene are 100 ppm as a TWA.

Phenol

Phenol is an irritant of the eyes, mucous nenbranes, and skin
System ¢ absorption can cause convul sions as well as liver an
ki dney disease. The skin is a route of entry for the vapor a
liquid phases. Phenol has a narked corrosive effect on any t
Sympt ons of chroni c phenol poisoning may include difficulty i
swal | owi ng, diarrhea, vonmiting, |ack of appetite, headache,

fainting, dizziness, dark urine, nmental disturbances, and pos
a skin rash.' The NIOSH REL, ACG H TLV®, and OSHA PEL for pf
are 25 ppmas a TWA. NI OSH has set a ceiling limt of 15.6 p
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Al'l criteria include a skin notation, which indicates that sk
absorption may be a significant route of exposure.

Car bon Monoxi de

Car bon nonoxide (CO) is a colorless, odorless, tasteless gas
can be a product of the inconplete conmbustion of organic conp
CO conbi nes with henmoglobin and interferes with the oxygen ca
capacity of blood. Synptons include headache, drowsiness,

di zzi ness, nausea, vonmting, collapse, and death.? The NI CSt
and OSHA PEL for carbon nonoxide are 35 ppmas a TWA. The AC
TLV® for carbon nonoxide is 25 ppm as an 8-hour TWA

For mal dehyde

Formal dehyde is a colorless gas with a strong odor. Exposure
occur through inhalation and skin absorption. The acute effe
associated with formal dehyde are irritation of the eyes and
respiratory tract and sensitization of the skin. The first
synptons associated with formal dehyde exposure, at concentrat
of 0.1 to 5 parts per mllion (ppm, are burning of the eyes,
tearing, and general irritation of the upper respiratory trac
There is variation anong individuals, in ternms of their toler
and susceptibility to acute exposures of the conpound.? Int
separate studi es, formal dehyde has induced a rare form of nas
cancer in rodents. Formal dehyde exposure has been identified
possi bl e causative factor in cancer of the upper respiratory
in a proportionate nortality study of workers in the garnent

i ndustry.?®2 NI OSH has identified formal dehyde as a suspected
carci nogen and reconmmends that exposures be reduced to the |lo
feasi bl e concentration (0.016 ppm. The OSHA PEL is 0.75 ppn
8-hour TWA and 2 ppmas a STEL.?* ACGA H has desi gnat ed

formal dehyde to be a suspected human carci nogen and therefore
recomends t hat worker exposure by all routes should be caref
controlled to levels "as | ow as reasonably achi evabl e" bel ow
TLV.® ACG H has set a ceiling limt of 0.3 ppm

| sopropyl Al coho

| sopropyl alcohol is an irritant of the eyes and nucous menbr
Hi gh exposures can cause central nervous system depression. ?
Nl OSH REL, ACA H TLV®, and OSHA PEL for isopropyl alcohol are
400 ppm as a TWA.
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RESULTS

A

B.

Respirable Silica and Cristobalite

The results of the PBZ and area air sanpling are presented in
Table 2. The 33 PBZ sanple concentrations ranged fromless t
22 pg/m? to 1120 pg/ n?, as TWAs. Seven of the 33 sanple
concentrations (219% exceeded the OSHA PEL of 100 pg/n¥ for
respirable silica and 28 of the 33 sanple concentrations (85Y%
exceeded the NIOSH REL of 50 pg/n? for respirable silica. Thi
sanple collected for a grinder had the highest exposure (1120
pg/ n?), followed by the shotblast operators (37 to 1002 ug/ n¥,
average: 272 ug/n?), and front-end | oader/shakeout operators
to 99 ug/n¥, average: 88 ug/nf). One PBZ sanple collected fc
shot bl ast operator contained 177 pg/ n? of cristobalite which
over the NIOSH REL and OSHA PEL of 50 pg/nf. These sanples w
col l ected outside the workers' NI OSH MSHA approved airhats,
therefore the enpl oyees' exposures were probably less than th
report ed.

The enpl oyees in the corenaking departnment were overexposed t
respirable silica; the average exposure was 66 pg/n¥ (range:
<22 to 119 ug/n?¥). Workers in the nolding departnment were al:
overexposed; the average exposure was 80 upg/n? (range: 51 to
138 ug/ n¥). Enployees in these two departnments were not requ
to wear respiratory protection. The area air sanples in the
shakeout and grinding areas ranged from 26-51 ug/ n¥.

Met al s

The 10 PBZ and 5 area air sanple concentrations are presented
Tabl es 3 and 4, respectively. Concentrations of alum num
chrom um copper, nmagnesium nickel, |ead, and zinc (range: O
134 pg/n¥) did not exceed the respective occupational eval uati
criteria. However, since the valence state of chrom um was n
det erm ned, worker exposures to the nore toxic Chrom um VI wa
unknown. PBZ concentrations for iron ranged from 81 to 8004
One PBZ sanple collected for a grinder (8004 pg/ n¥) exceed thi
NIl OSH REL of 5000 upg/n®. This sanple was collected outside tl
NI OSH MSHA approved airhats, therefore the actual exposure to
enpl oyee was probably |l ess. The area concentrations of the a
netals (<0.6 to 352 pg/n?) were relatively |Iow, none of the fi
sanpl es' concentrati ons exceeded the respective eval uation
criteria.

Organi ¢ Deconposition Products

The five area air sanples collected in the cleaning and nol d
cooling areas for organic deconposition products had simlar
chromat ographs. A copy of the chromatograph with identified
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is included as Figure 1. The major conpounds identified incl
i sopropanol and al kyl benzenes, aromatics in the C - C;, rang
whi ch 1 nclude such isoners as trinethyl-nmethyl ethyl benzenes
(Mol ecul ar Weight [MA 120), tetranethyl- and diethyl-benzene
(MW 134), and pentanet hyl - and di et hyl met hyl benzenes (MW 148
Ot her conpounds detected included benzene, toluene, fatty aci
esters, C; - G, al kanes, and napht hal ene.

The results of the quantitative analyses are shown in Table 5
Area benzene concentrations ranged fromO0.31 to 0.5 ppm The
results indicate that personal exposures in these areas nay e
the NIOSH REL of 0.1 ppm Area toluene concentrations ranged
0.05 to 0.18 ppm which were below current evaluation criter
occupati onal exposures.

Phenol

The results of the 8 personal breathing zone sanples are pres
in Table 6. The concentrations ranged from0.18 to 1.16 ppm
(average: 0.48 ppm which is below the current occupati onal
eval uation criteria of 5 ppm

Car bon Monoxi de

The results for the 15 personal breathing zone and 5 area air
sanples are listed in Table 7. The PBZ concentrations ranged
7 to 35 ppm The four sanples collected for two pourers, a
forklift driver, and a shakeout operator exceeded the ACGH T
25 ppm The area air sanple concentrations ranged from8 to
50 ppm The large and snmall pouring lines were 43 ppm and 50
respectively. These results indicate that workers were poten
overexposed to carbon nonoxide in these areas. The nost |ike
source of the carbon nonoxi de was the deconposition of the or
bi nders used in the nolds and cores.

For mal dehyde

The results for the five area air sanples in the corenaking
departnment are given in Table 8. The results ranged from 0.0
0. 04 ppm above the NIOSH REL of 0.016 ppm for occupati onal
exposure.

Gases and Vapors - Grab Sanpling

The results of the short-term (grab) sanpling for total alcoh
carbon nonoxi de, and phenol are listed in Table 9. Al cohols
not detected at the LOD of 1000 ppm Carbon nonoxi de |evels
from8 ppmto 20 ppm Trace phenol concentrations were detec
t he coremaki ng and pouring areas.
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VI,

H. |l sopropyl Al coho

The results of the PBZ and area air sanpling are presented in
Tabl e 10. The PBZ concentrations ranged from2.9 to 67.4 ppn
(average: 17 ppm; all were below the current occupational
eval uation criteria of 400 ppm The area air concentrations
fromO0.4 ppmto 11 ppm

| . Organic Sol vents

The eight PBZ sanmple results for benzene, toluene, and xyl ene
given in Table 11. Benzene concentrations ranged fromO0.11 p
0.97 ppm (average: 0.39 ppm. The highest concentration was
collected for a nolder. All eight of the PBZ sanpl es exceede
Nl OSH REL of 0.1 ppm for benzene. Toluene concentrations ran
fromO0.56 to 2.12 ppm (average: 1.1 ppm which was bel ow t he
current evaluation criteria of 100 ppm Xyl ene concentration
ranged from0.44 to 1.22 ppm (average: 0.76 ppm which was b
the evaluation criteria of 100 ppm

J. Observations of Whrk Practices

Hearing and eye protection was required in the facility, but
everyone wore hearing protection or safety glasses in the bu
Enmpl oyees were observed snmoki ng and eating lunch in the gener
work area. During the wal kt hrough, it was noted that enploye
were exposed to high noise |levels as netal casting scraps wer
bei ng dropped into nmetal bins before being returned to the sc
yard. Workers were observed lifting and nmovi ng nol ds, wei ghi
to approxi mately 75 pounds, by hand which could result in bac
ot her injuries.

DI SCUSS|I ON_AND CONCL USI ONS

The foundry industry has been identified as a conplex process w
numer ous associ ated health hazards.? Little information is ava
about the long-termhealth effects of em ssions from nolds conpo
synthetic chem cal nolding materials. Mortality studies have in
that a two- to three-fold excess risk of lung cancer has been
identified for nol ders, pourers, and cleaning room operators whe
conpared to a standard popul ation.? Snoking history was not ava
for these studies. Additional investigations are needed to dete
if chronic health effects do result from exposures to current no
enm ssions. The industrial hygiene sanmpling data indicate that
respirable silica, cristobalite, iron, formal dehyde, and benzene
exposures in the cleaning, coremaking, nolding, and shakeout are
this facility constitute a potential health hazard to workers.
Additionally, results indicated that enployees are potentially
overexposed to carbon nonoxi de. The concentrations found during
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survey are simlar to a study conducted at the sane site by the
Bureau of Workers' Conpensation and the OChio Departnment of Healt
1989. The majority of enployees in the cleaning departnent duri
these two visits had been noved to a different facility prior to
survey. During the wal kt hrough survey, sonme potential safety an
heal th hazards were identified, such as the use of conpressed ai
cl ean nol ds, and unenforced hearing and eye protection policies.

RECOMVENDATI ONS

The follow ng reconmendati ons are offered to reduce workers' exp
to respirable silica, cristobalite, iron, benzene and other solv
f or mal dehyde, carbon nonoxi de, and to correct safety and health

that were identified at this facility. N OSH and OSHA reconmrend
engi neering controls should be used to control hazards, followed
wor k practices, and, if necessary, personal protective equi pnent

1) Until appropriate engineering controls are inplenented to red
exposures to within OSHA and NI OSH recommended criteria, enpl
in the cleaning, coremaking, nolding, and shakeout depart nent
shoul d be provided respiratory protection for organic vapors
(coremaki ng and nmol ding) and respirable silica exposures. ?®
considers respirable silica to be an occupati onal carcinogen,
as such, recommends that exposures be reduced to the | owest
feasible level. Based on this reconmendati on, workers in the
cl eani ng and shakeout areas should use supplied air respirato

2) To reduce enpl oyee exposures to benzene and ot her deconpositi
products, the nolds should be poured on a conveyor and then e
an encl osed and ventilated tunnel. The tunnel could lead to
snokehouse where they could off gas safely until ready for th
shakeout operation.

3) The shaker table (shakeout area) should be encl osed on three
and ventilated to help contain em ssions of dust containing
respirable silica and thermal deconposition products. To red
exposures, the nmolds should be dropped directly onto the sem
encl osed shaker table, instead of breaking the nolds on the o
floor using the front-end | oader. To reduce exposures to
decomposition products, the nmolds should be shaken out col d.

4) To reduce exposures to respirable silica during the cleaning
core and nold surfaces, the conpressed air hoses shoul d be
elimnated and replaced with a central vacuum system As an
interimmeasure, the existing air |ines should be regulated t
reduce air to less than 30 pounds per square inch (psi) to re
the dust levels currently being generated.?” An industrial ve
shoul d be used on a regular basis to collect | oose sand/dust
floor instead of dry sweeping.
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6)

7)

8)

9)

10)
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To reduce exposures to respirable silica and solvents in the

nmol di ng and coremaki ng departnents, uncontam nated, tenpered

shoul d be supplied directly to the operator work areas. This
air could be supplied in the formof a |low velocity air showe
| ocated directly over the workers. |If this would interfere w
t he use of overhead cranes when noving the nolds, the fresh a
coul d be introduced behind the worker.

To reduce exposures to respirable silica, all chutes transpor
sand in the coremaki ng departnent should be encl osed and
ventilated. At a mninmum the hinged |ids on the chutes shou
securely fastened shut to help reduce dust em ssions. Transf
poi nts, particularly where val ves activate, should also be en
with sheet netal and ventilated to reduce dust eni ssions (see
Figure 2). The sand free fall distance fromthe nmachine to t
core box should be reduced or encl osed.

A renpte pendant is used by the crane operator during the thi
shift to operate the overhead crane fromthe floor. This pen
shoul d be used during the first and second shifts as well to
protect the crane operator fromthe high exposures to deconpo
products he would otherw se encounter while in the cab. If t
crane operator continues to operate the controls frominside
cab, a fresh air supply system should be installed to ventila
cab with uncontam nated air fromthe outside, and the cab sho
mai nt ai ned under positive pressure with respect to the work
envi ronment .

Certain castings, due to their shape, cannot be conpletely cl
of sand by the shotbl ast nachine, and the sand is renoved fro
i nside castings by conpressed air hoses which generate visib

gquantities of dust. To reduce enpl oyee exposures to respirab
silica during this process, the follow ng procedure is recom
Plug up all but two holes in the casting, attach a vacuum or

exhaust duct to one open hole, and then bl ow the sand out of

casting using a conpressed air hose attached to the other ope
hol e.

To reduce respirable silica exposure, bins which collect wast
t he shot bl ast machi nes shoul d be enclosed and ventilated. Th
coul d be acconplished by either installing a rubber cover fro
waste line to the bin or by conpletely enclosing the waste |
bin in sheet netal, and then connecting an exhaust duct to re
the dust fromthe encl osed area.

To reduce enpl oyee exposures to respirable silica when the pa
be cleaned are too large to put in the shotblast machine, a
shot bl ast room could be installed and the castings nmanually

a
prior to the grinding operation. Also, for |large castings, h
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14)

15)

16)
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velocity, |ow volume (HVLV) tool hoods could be used for the
grinders.

To reduce enpl oyee exposure to carbon nonoxi de, the natural g
flame used to preheat the | adles should be adjusted until it
appears blue to mnimze the formation of carbon nonoxi de due
i nconpl ete conbusti on.

To avoid ingestion or inhalation of contam nants such as heav
met al s and hydrocarbons, enpl oyees should not be allowed to e
drink, or snmoke in the production area.

Foundry returns should be cl eaned of adhering sand by shot bl
prior to placing in scrap area. An annual housekeepi ng progr
reduce the build up of dust in the scrap conpartnments shoul d
i npl enent ed.

The current witten hearing and eye protection policies shou
continued and enforced. During the site visit, it was observ
that some workers did not wear their hearing protection or sa
gl asses.

Enpl oyees shoul d use the avail abl e crane hoists instead of mma
lifting and noving cores and small nolds as observed.

To reduce the noise emtted when nmetal parts are thrown into
portabl e scrap bins, |ocated around the shakeout area, the b
shoul d be lined with danping conpound. 28
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DI STRI BUTI ON AND AVAI LABI LI TY OF REPORT

Copies of this report may be freely reproduced and are not copyr
Single copies of this report will be available for a period of 9
fromthe date of this report fromthe N OSH Publications Ofice,
Col unmbi a Parkway, Cincinnati, Ohio 45226. To expedite your req
include a self-addressed mailing | abel along with your witten r
After this time, copies may be purchased fromthe National Techn
| nformati on Service (NTIS), 5285 Port Royal Road, Springfield, V
22161. Information regarding the NTIS stock nunber nay be obta

fromthe NI OSH Publications Ofice at the Cincinnati address.

Copies of this report have been sent to:

1. The Ceneral Castings Conpany - Liberty Road Facility
2. Enpl oyee Representative
3. OSHA, Region V

For the purpose of inform ng affected enpl oyees, copies of this
shal | be posted by the enployer in a proni nent place accessible
enpl oyees for a period of 30 cal endar days.



Table 2

Resul ts of Personal Breathing Zone and Area Sanpl es
for Respirable Silica and Cristobalite

General Castings Conpany
Li berty Road Facility
Del aware, Ohio
HETA 92- 044

January 14-16, 1992

Sanpl e Respirable Silica Cr

Locati on/ Sanpling Vol une Concentrat Concentratio
Job Title Ti me (liters) ( TWA- pug/ nd) *
Per sonal :
Shakeout Operator 6:45-11:50 525 99 ND* *

12: 31-2: 26 182
Shot bl ast Operator 6:52-11:51 525 238 ND

12: 36-2: 25 189
Shot bl ast Operator 7:00-2:26 768 91 ND
Gri nder 7:02-2:30 765 1120 ND
Shakeout / Bobcat 7:10-12: 30 495 88 ND
Oper at or 12: 34-2: 21 185
Shakeout Operator 3:49-11:36 796 214 ND
Shakeout Operator 3:48-11:37 806 37 ND
Shakeout Operator 3:59-11:38 787 51 ND
Cor emaker 3:49-11: 44 813 86 ND
NI OSH Recommended Exposure Limt (REL): 50 50
OSHA Perm ssi bl e Exposure Limt (PEL): 15D
ACGE H Threshold Limt Value (TLV®): 100 50

M ni mum Det ect abl e Concentration (MDC) [ Vol une: 69B21iters] 22
M ni mum Quanti fi abl e Concentration (M) [Volune: 695 liters] 43

* - TWA-pug/ n? - Tinme-wei ghted average m crograns per cubic nmeter
** - ND - None Detected, below the NMDC
# - Between MDC and MQC



Tabl e 2 (continued)

Resul ts of Personal Breathing Zone and Area Sanpl es
for Respirable Silica and Cristobalite

General Castings Conpany
Li berty Road Facility
Del aware, Ohio
HETA 92- 044

January 14-16, 1992

Sanpl e Respirable Silica Cr
Locati on/ Sanpling Vol une Concentrat Concentratio
Job Title Ti me (liters) ( TWA- pug/ nd) *
Per sonal
Bobcat Oper at or 4: 04-11: 34 777 77 ND* *
Pour i ng/ Shakeout 3:50-11: 36 784 89 ND
Oper at or
Shot bl ast Operator 3:50-11:40 789 1002 177
Cor emaker 3:56-11:41 782 90 ND
Core finisher 7:02-2:37 774 ND ND
Mol der 7:41-2:30 695 72 ND
Mol d Fi ni sher 7:32-2:25 702 57 ND
Mol der 7:24-2:21 709 71 ND
Cor emaker 7:06-2: 32 758 92 ND
Cor emaki ng/ 7:18-2:34 741 40# ND
M 11 Operator
Cor emaker 7:15-2:31 741 40 ND
Core Finisher 7:13-2:38 757 119 ND
Core Setter 7:51-2:22 772 78 ND
NI OSH Recommended Exposure Limt (REL): 50 50
OSHA Perm ssi bl e Exposure Limt (PEL): 10
ACG H Threshold Limt Value (TLV®): 100 50

M ni mum Det ect abl e Concentration (MDC) [ Vol ume: 69321iters] 22
M ni rum Quanti fiabl e Concentration (MQC) [Volune: 695 liters] 43
* - TWA-pug/ n? - Tinme-wei ghted average m crograns per cubic nmeter
** - ND - None Detected, below the NMDC

# - Between MDC and MQC



Tabl e 2 (continued)

Resul ts of Personal Breathing Zone and Area Sanpl es
for Respirable Silica and Cristobalite

General Castings Conpany
Li berty Road Facility
Del aware, Ohio
HETA 92- 044

January 14-16, 1992

Sanpl e Respirable Silica Cr
Locati on/ Sanpling Vol une Concentrat Concentratio
Job Title Ti me (liters) ( TWA- pug/ nd) *
Per sonal
Crane Operator 6:46-2: 35 804 75 ND
Chai n Oper at or 6:42-2:23 791 114 ND
Crane Operator 7:02-2:40 785 89 ND
Chai n Operat or 6: 39-2: 23 799 138 ND
Cor emaker 7:00-2:31 768 65 ND
Mol der 6:57-2:25 768 65 ND
Mol di ng- Rol | over 7:03-2:30 763 66 ND
Machi ne Oper at or
Mol der 7:00-2:32 774 52 ND
Core Finisher 6: 46-2: 22 775 ND ND
Cor emaker 6:41-2: 22 782 76 ND
Mol der / Cor ermmaker 6: 50-2: 25 782 64 ND
Ar ea:
Shakeout Area 6: 52-2:31 782 51 ND
Grinding Area 6: 56- 2: 28 775 26# ND
Shakeout Area 7:13-2:35 755 40# ND
NI OSH Recommended Exposure Limt (REL): 50 50
OSHA Perm ssi bl e Exposure Limt (PEL): 10
ACG H Threshold Limt Value (TLV®): 100 50

M ni mum Det ect abl e Concentration (MDC) [ Vol ume: 69321iters] 22
M ni rum Quanti fiabl e Concentration (MQC) [Volune: 695 liters] 43
* - TWA-pug/ n? - Tinme-wei ghted average m crograns per cubic nmeter
** - ND - None Detected, below the NMDC

# - Between MDC and MQC



Resul ts of Persona

Tabl e 3

Breat hi ng Zone Sanpl es for

Met al s

General Castings Conpany
Li berty Road Facility
Del aware, Ohio
HETA 92- 044
January 14-16, 1992
Job Title Sampl i ng Sampl e Metal Concentrations (TWA-pa/n
Ti me Vol une Al Cr Cu Fe My Ni F
Gri nder 6: 55-2:20 912 76 13 15 8004 30 14 ND**3
Gri nder 6: 59-2:27 902 63 23 9 4102 44 9 ND 23
Gri nder 7:06-2:32 896 87 104 12 3125 134 9 ND 4
Shakeout / Over head7: 20- 2: 35 880 9 0.6 2 81 15 ND ND 1
Crane Operator
Forklift Operator7:17-2:24 858 16 0.9 3 175 28 ND ND 2
Furnace Operator 9:30-5:45 866 25 2 3 381 35 2 8 16
Ladl e Preparer 9:28-5:09 926 57 6 2 497 54 ND 6 13
Pour er 9:40-5: 07 902 10 1 3 288 26 ND 3 8
Crane Qperator 10: 00-5: 06852 6 0.8 3 176 25 ND 2 5
For Ladl e
Furnace Charger 10:05-5:10868 16 3 2 426 23 ND 6 13
M ni nrum Quanti fiabl e Concentration (M@)62.86 1.2 1.2 0.6 1.2 0.6

(Volunme: 852 liter

s)

* - TWA- pg/ n? -

Ti me- wei ght ed aver age -

m crograms per

cubic neter

** - ND - None Detected, below the MQC

Met al s OSHA PELs (ug/ n?) NI OSH RELs (ug/ n?) ACGI H TLVs (
Al - Al um num 15000 10000 10000
Cr - Chrom um 1000 500 500
Cu - Copper 1000 1000 1000
Fe - lron 10000 5000 5000
Mg - Magnesium 10000 None# 10000
Ni - Nickel 1000 15 (carcinogen) 1000
Pb - Lead 50 <100 150
Zn - Zinc 10000 5000 10000
# - NIOSH contends that health effects can occur at the PEL



Tabl e 4

Results of Area Air Sanples for Metals
General Castings Conpany

Li berty Road Facility

Del aware, Ohio
HETA 92- 044
January 14-16, 1992

Job Title Sanmpl i ng Sanmpl e Metal Concentrations (TWA-pug/n

Ti me Vol une Al Cr Cu Fe My Ni F
Grindi ng 6: 59-2: 30 906 11 0.7 ND 143 13 ND ND 1
Grindi ng 7:23-2:32 864 2 0.9 4 162 14 ND ND 1
Shakeout 7:12-2:35 884 16 0.9 3 136 25 ND ND 2
Furnace Pl atform 10: 05-5: 10852 12 1 1 352 16 ND 8 16
Large Pouring 10: 09-5: 02886 6 1 1 124 24 ND 2 6

M ni rum Quanti fiabl e Concentration (MX)62.8B6 1.2 1.2 0.6 1.2 0.6

(Volume: 852 liters)

* - TWA-pupg/ n? - Tinme-wei ghted average - m crograns per cubic neter

** - ND - None Detected, below the MQC

Met al s OSHA PELs (ug/ n?) NI OSH RELs (ug/ n?) ACGI H TLVs (
Al - Al um num 15000 10000 10000
Cr Chr om um 1000 500 500
Cu Copper 1000 1000 1000
Fe | ron 10000 5000 5000
My Magnesi um 10000 None# 10000
Ni Ni ckel 1000 15 (carcinogen) 1000
Pb Lead 50 <100 150
Zn Zi nc 10000 5000 10000
# - NI OSH contends that health effects can occur at the PEL.



Tabl e 8
Results of Area Sanples for Formal dehyde
General Castings Conpany
Li berty Road Facility
Del aware, Ohio
HETA 92- 044

January 14-15, 1992

Sanpl e
Locati on Sanpling Vol une Concentration
Ti me (liters) (TWA- ppm) *
Cor emaki ng Area- 9:49-11:16 87 0.03**
Smal | Hand Wér k
Cor emaki ng Area- 9:50-11:16 86 0.03**
Center of Large
Assenbly Line
Cor emaki ng Area- 9:54-11:16 82 0. 04
Bet ween Large and
Smal | Assenbly Lines
Cor emaki ng Area- 9:01-10: 26 85 0. 02**
Smal | Hand Wor k
Cor emaki ng Area- 9: 00-10: 27 87 0. 02**
Bet ween Large and
Smal | Assenbly Lines
NI OSH Recommended Exposure Limt (REL): 0.016
OSHA Perm ssi bl e Exposure Limt (PEL): 0.75
ACGE H Threshold Limt Value (TLV®): 1
M ni mum Det ect abl e Concentration (MDC): 0.01 ppm
(Sample Volune - 82 liters)
M ni mum Quanti fi abl e Concentration (MXC): 0. 032 ppm

(Sanple Volume - 82 liters)
* - ppm- parts per mllion

** - Between MDC and MQC



Table 7
Resul ts of Passive Dosineter Mnitors for Carbon Mnoxi de

General Castings Conpany
Li berty Road Facility
Del aware, Ohio
HETA 92- 044
January 14-16, 1992

Locati on Sanpl 1 ng Concentrati on
Ti me ( TWA- ppm) *
Per sonal
Ladl e Repair 10: 14-5: 20 7
Pour er 10: 10-5: 20 28
Pour er 10: 10-5: 20 35
Furnace Char ger 10: 16-5: 20 10
Furnace Char ger 10: 15-5: 20 14
Shakeout 6: 45-2: 45 25
Forklift Driver 7:04-2:45 15
Forklift Driver 7:04-2:45 29
Shot bl ast Oper at or 7:00-2: 26 9
Shakeout 7:10-2:30 14
Forklift Operator 7:16-2:25 14
G i nder 7:06-2:31 7
Mol der / Cor emaker 7:26-2:30 10
Superi nt endent 7:28-2:30 7
Shakeout (2 hrs Overhead Crane) 7:20-2:35 8
Ar ea:
Smal | Pouring Line 10: 20-5: 20 50
Large Pouring Line 10: 20-5: 20 43
Pouri ng/ Cool i ng Area 10:19-5: 20 21
Sand Handl er and Shakeout 9:56-5: 20 27
Furnace Platform 10: 15-5: 20 8
NI OSH Recommended Exposure Limt (REL): 35
OSHA Perm ssi bl e Exposure Limt (PEL): 35

ACG H Threshold Limt Value (TLV®): 25




* - TWA-ppm - tinme-weighted average - parts per mllion. NMDC for 8-hr shi



Tabl e 6

Results of Personal Breathing Zone Air Sanples for Phenol
General Castings Conpany
Li berty Road Facility
Del aware, Ohio
HETA 92- 044
January 14-16, 1992
Sanpl e

Locati on/ Sanpl i ng Vol une Concentr
Job Category Ti me (liters) (TWA- ¢
Cor emaki ng/ 7:11-2:41 45 0.63
Cor emaker
Mol di ng/ Wash 7:03-2:27 44. 4 0. 49
Appl i cat or
Mol di ng/ 6:57-2:25 44. 8 1.16
Mol der
Cor emaki ng/ 7:06-2:33 44.7 0. 43
Cor emaker
Cor emaki ng/ 7:02-2:23 45.5 0.21
Cor ef i ni sher
Cor emaki ng/ 7:13-2:38 43.7 0.18
Cor ef i ni sher
Cor emaki ng/ 7:18-2: 34 43. 6 0. 37
M 11 Operator
Cor emaki ng/ 7:15-2:31 43. 4 0. 33
Cor emaker
NI OSH Recommended Exposure Limt (REL): 5
OSHA Perm ssi bl e Exposure Limt (PEL): 5
ACGE H Threshold Limt Value (TLV®): 5
M ni mrum Det ect abl e Concentration (MDC) 0. 006 ppm
(Sanpl e Volume: 43.4 liters)
M ni mum Quanti fi abl e Concentration ( MQC) 0.02 ppm

(Sanpl e Volunme: 43.4 liters)

* - ppm -

parts per

millio

n



Tabl e 10

Results of Personal Breathing Zone and Area Air Sanples
for |sopropyl Al cohol

General Castings Conpany
Li berty Road Facility
Del aware, Ohio
HETA 92- 044

January 14-16, 1992

Sanpl e
Locati on/ Sanpl i ng Vol une Concentr
Job Category Ti me (liters) (TWA- ¢
Per sonal
Mol di ng/ Mol der 7:24-2:21 81 10
Mol di ng/ Rol | over 7:39-2:27 82 9
Machi ne Oper at or
Mol di ng/ Machi ne 7:46-2: 29 82 7
Oper at or
Mol di ng/ Mol d Fi ni shev: 32-2: 25 82 67
Mol di ng/ Crane Oper at 6r46-2: 35 93 5
Cor emaki ng/ Rol | over 7:05-2:20 87 10
Machi ne Oper at or
Mol di ng/ Mol der 7:22-2:25 85 3
Cor emaki ng/ Cor emaker 6: 50- 2: 25 90 13
Cor emaki ng/ Cor ef i ni shed6-2: 20 92 31
Mol di ng/ Cor emaker 6:41-2: 24 93 16
Ar ea:
Shakeout 6:46-2: 45 96 2
Mol di ng 6:49-2: 45 94 11
Mol d Cooling Floor 7:08-2:45 91 7
Sandhandl er 9:54-5: 20 86 0.6
Vacuum Cl eaner 9:52-5:20 87 0.4
NI OSH Recommended Exposure Limt (REL): 400
OSHA Perm ssi bl e Exposure Limt (PEL): 400
ACG H Threshold Limt Value (TLV®): 400

M ni num Det ect abl e Concentration (MDC) (Volume: 81.4 lit8r8% ppm
M ni rum Quanti fi abl e Concentration (MQC) (Volune: 81.4 |Dté&Bsppm
* - ppm - parts per mllion



Subst ance

Al um num

Chr onmi um

Copper

| ron

Lead

Ni ckel

Magnesi um

Zi nc

Table 1

Health Effects Sunmary for Metals

CGeneral Castings Conpany - Liberty Road Facility

Del aware, OChio
HETA 92-044

Primary Health Effects

Metal lic alum num dust is considered a relatively benign
dust". 12

Chromium (Cr) exists in a variety of chem cal fornms and t
varies among the different fornms. For exanple, el enental
is relatively non-toxic.' Oher chrom um conpounds may c

irritation, sensitization, and allergic dermatitis. Int
hexaval ent form (Cr(Vl)), Cr conpounds are corrosive, and
carcinogenic. Until recently, the |l ess water-soluble Cr(V

wer e consi dered carcinogenic while the water-soluble forn
consi dered carcinogenic. Recent epidem ol ogi cal evidence
i ndi cates carcinogenicity ampng workers exposed to sol ub
conmpounds. ¥ Based on this new evidence, N OSH recommen
all Cr(VI) conpounds be considered as potential carcinoge

| nhal ati on of copper fume has resulted in irritation of t
respiratory tract, nmetallic taste in the mouth, and nause
Exposure has been associated with the devel opment of neta
fever.?®

| nhal ati on of iron oxide dust may cause a beni gn pneunpco
cal |l ed siderosis.?®®

Chronic | ead exposure has resulted in nephropathy (kidney
gastroi ntestinal disturbances, anem a, and neurol ogic eff
These effects nmay be felt as weakness, fatigue, irritabi
bl ood pressure, nmental deficiency, or slowed reaction tin
Exposure al so has been associated with infertility in bot
fetal damage. !®

Metal lic nickel conmpounds cause sensitization dermatitis.
consi ders nickel a potential carcinogen, as nickel refini
associated with an increased risk of nasal and |ung cance

Magnesi um can cause eye and nasal irritation.?° Exposure
associated with the devel opnent of netal fume fever.?®

Zi nc has been associated with shortness of breath, m nor
function changes, and netal funme fever.?820



Table 11

Resul ts of Personal Breathing Zone Sanpl es
for Volatile Organi c Conmpounds

General Castings Conpany
Li berty Road Facility
Del aware, OChio
HETA 92- 044

January 14-16, 1992

Sanpl e Benzene Tolyuenes Hydr ocar
Sanmpl i ng Vol une Concentration Concentration Concentr at
Job Title Ti me (liters) (TWA-ppm* (TWA- ppm) (TWA- ppm)
Mol der 7:43-2:37 83.5 0.97 1.85 0. 44 191. 6
Mol der 7:41-2:29 81.6 0.11 0.59 1.22 171.6
Cor emaker 7:13-12: 0958. 8 0. 23 2.12 0.63 105.4
Mol der 7:00-2:33 90.5 0. 22 0. 56 1.17 154. 7
Mol der/ 6:39-2:23 92.9 0.40 0.63 0.52 71.0
Chai n Operat or
Coresetter 7:51-2:22 88.8 0.42 1.14 0.75 112.6
Mol der 6:42-2:23 92.5 0.51 0. 89 0.62 118. 9
Crane Operator 7:09-2:2887.8 0. 24 1.00 0. 6886. 6
NI OSH Recommended Exposure Limt (REL): 0.1 1000
OSHA Perm ssi bl e Exposure Limt (PEL): 1.0 1000
ACG H Threshold Limt Value (TLV®): 10 1000

(proposed-0.1) (proposed- 50)

M ni mrum Det ect abl e Concentrati on0.(ODE) 0.018 0. 039 1.7
(Sampl e Volune: 58.8 liters)

M ni rum Quanti fi abl e Concentration (MQY) 0.01849 0.129 5.6
(Sanpl e Volunme: 58.8 liters)

* - TWA-ppm - Ti ne-wei ghted average - parts per mllion

** - TWA-ng/n? - Tinme-weighted average - mlligrans per cubic neter



Table 9

Results of Direct Readi ng Survey for Carbon Monoxi de,

Al cohol s and Phenol

General Castings Conpany
Li berty Road Facility
Del aware, OChio
HETA 92- 044

January 15, 1992

Locati on Concentration (ppm*
Car bon Monoxi de Al cohol s Pheni
Cor emaki ng 10 ND* * Trace
Pouring (Large 20 - - Trace
Mol ds)
Ladl e Preparation 10 - - - -
Pouring (Small 20 ND Trace
Mol ds)
Shakeout Area 5 - - - -
10
Sand Recl amati on System 8 - - - -
Control Room
Limt of Quantitation (LOQ 5 1000 5
* - ppm- parts per mllion

** - ND - none detected



Table 5

Results of Quantitative Area Sanpl es

f or

Vol atil e Organi ¢ Conpounds

General Castings Conpany

Li berty Road Facility
Del aware, Ohio
HETA 92- 044

January 14-16, 1992

Tot al
Sanpl e Benzene Tol uene Hydr ocar bc

Sanmpl i ng Vol une Concentration Concentration Concentrat
Locati on Ti me (liters) (TWA- ppm) * (TWA- ppm) (TWA- g/ n?
Shakeout 6:46-2:45 95.6 0. 43 0.10 29.2
Mol di ng 6:49-2:45 94.3 0. 50 0.14 61.6
Mol d Cool i ng7: 08-2:45 91 0. 45 0.18 60
Fl oor
Sandhandl er 9:54-5:20 86.4 0. 48 0.10 15.1
Vacuum Cl eaner 9:52-5:20 87 0.31 0. 05 6.2
M ni mum Det ect abl e Concentration0. 007 0. 006 0.03
(Sampl e Volune: 86.4 liters)
M ni mum Quanti fi abl e Concentrati®n029 0. 025 0.104
(Sampl e Vol une: 86.4 liters)
NI OSH Recommended Exposure Limt (REL): 0.1 100
OSHA Perm ssi bl e Exposure Limt (PEL): 1.0 100
ACG H Threshold Limt Value (TLV®): 10 100

(proposed-0.1) (proposed- 50)

* - TWA-ppm - Ti me-wei ghted average - parts per mllion

** - TWA-ng/n? - Tinme-weighted average - mlligrans per cubic neter



