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. SUMVARY

In February 1992, the National Institute for Occupational Safety
Health (NI OSH) received a confidential enployee request for a He
Hazard Eval uation (HHE) concerni ng adverse health effects possib
resulting from exposures occurring during the operation of a tub
in Building 41 at the T-L Irrigation Conpany in Hastings, Nebras
Specifically, the requestors were concerned about netal fume fev
(MFF) from exposure to the gal vani zi ng process, carbon nonoxi de
farmtractor used in the building, and unsafe machinery.

On April 15 - 16, 1992, NIOSH investigators conducted a wal kthro
i nspection of Building 41 and col |l ected personal breathing zone
and general area (GA) air sanples for metal fumes and carbon non
(CO, perfornmed GA noise neasurenents, eval uated |ocal exhaust
ventilation at the tube mll, and conducted nmedical interviews w
seven of the workers present. The OSHA 200 Logs from 1990, 1991
the first quarter of 1992, were reviewed to ascertain the types
injuries and illnesses encountered at the facility.

Fourteen PBZ sanples and one GA sanple for netals were collected
the foreman, the scarfer, and the remaining five enpl oyees produ
hydraulic tubing. Eight-hour time weighted average (TWA) PBZ
concentrations of zinc oxide ranged fromO0.27 to 2.8 ng/nf. The
hour TWA PBZ concentration of results for iron oxide funme ranged
0.003 to 0.02 ng/nf. The GA sanple above the welder indicated e
hour TWA concentrations of 1.8 nmg/n? for zinc oxide fume and
0.003 ng/n? for iron oxide fume. AlIl sanpling results were bel o\
rel evant evaluation criteria. Seven PBZ sanples for CO reveal ed
ei ght - hour TWA concentration of 6 ppm well below the N OSH REL
ppm Face velocity nmeasured at the canopy hood over the high-fr
wel der was 350 feet per minute (fpm. Air velocity neasured nea
poi nt of fume generation was 125 fpm This is within the range
capture velocities of 100-200 fpmreconmended for welding. Whi
vel ocity was not assessed at this facility, a duct velocity of
1400- 2000 fpm has been recomrended for zinc oxide fune. Noise
measurements collected in Building 41 were in excess of 90 Db(A)
three different areas of the process; the high frequency wel der
tube cutting area, and the tube testing area.

Private medical interviews revealed that four of the seven worke
no conplaints or synptons. One enployee had occasional irritat
the nose and throat. One worker occasionally noted a netal tast
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gal vani zi ng but deni ed any ot her nedical synmptons. One worker noted ¢
acute illness involving headaches, nausea, chills, and fever while wor
a scarfer. He was subsequently given different duties and has had no
since his job relocation. Review of the OSHA 200 | ogs for 1990, 1991,
January through March, 1992, showed that the two entries from Buil ding
secondary to crush injuries. There were no entries of MF, asthm, or
respiratory illnesses.

Keywor d
Based on the nedical interviews, the occurrence of nef{abk:f&ShE
fever (MFF) or any synptons attributable to netal fumps3883not
appear to be an ongoing problemat this facility. This(Farm

i nvestigation identified only one possible case of MFF dachhins
facility in the past three years. Metal funme and carbony and
nonoxi de exposures were well bel ow rel evant eval uati on &gui enea
and do not appear to be a health hazard with this process),

Noi se | evel evaluations indicated that worker noise expdsbees
may be excessive and further testing should be done by thél, Zinc
enpl oyer to determ ne the extent of the enployees' exposSureds,

I ron

Oxi de,
Met al

Fune Fever, Noi se.
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| NTRODUCTI ON

On April 15-16, 1992, investigators fromthe National Institute
Cccupational Safety and Health (NI OSH) conducted a Health Hazard
Eval uation (HHE) at T-L Irrigation Conpany in Hastings, Nebraska
HHE was the result of a February 5, 1992 request concerni ng adve
health effects amobng enpl oyees working at the tube mll in Build
Specifically, enployees were concerned about netal fume fever (N
from exposure to airborne contam nants fromthe gal vani zi ng proc
exposure to carbon nonoxide froma farmtractor used in the bui
unsafe machi nery, and ceiling exhaust fans reportedly covered w
pl ywood.

On April 15, 1992, NIOSH i nvestigators held an openi ng conferenc
enpl oyer and enpl oyee representatives and conducted a wal kt hr oug
i nspection of Building 41. On April 16, 1992, NI OSH investigato
returned to Building 41 and coll ected personal breathing zone (P
general area (GA) air sanples for nmetal funes, performed GA nois
measurenents, evaluated |ocal exhaust ventilation at the tube m

conducted nedical interviews with all seven of the workers prese
the end of the day, prelimnary results and recommendati ons were
presented to enpl oyee and enpl oyer representatives in a closing

conference.

BACKGROUND

T-L Irrigation Conpany manufactures hydraulic pivot irrigation s
for farmng. The conpany enpl oys approximately 100 peopl e, who
ten production and two warehouse buildings. Approximtely 80 of
enpl oyees have worked for T-L for at least five years, and 60 fo
t han ten years.

Bui | di ng 41 houses the tube mlIl. The building is approximtely
200 feet long and 75 feet wide. The building, constructed of br
concrete, was built in 1945 as part of a Naval Ammunition Depot.
has been nodified to accommodate the current process, which bega
operation about ten years ago. Two to five people work in Build
when the tube m Il is not running, and about seven enpl oyees wor
when the mll is in operation. The mll normally runs nine hour
day, one day a week. At the tinme of the site visit, however, th
was running two days a week.

The tube m 1l fornms half-inch, one-inch, or one and one-quarter-
hydraulic tubing fromcoil ed gal vani zed steel. A coil of galvan
steel is placed on a spindle (the uncoiler) using a propane-powe
fork-1ift truck. The beginning of the new coil is gas tungsten
arc-wel ded to the end of the old coil. Rollers formthe flat st
into tubing, and the edges are then joined using high-frequency
wel di ng. The wel ding apparatus is ventilated by a canopy hood.
enpl oyee (the scarfer) renoves excess netal fromthe newy wel de
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A nmetal lizing gun sprays zinc, fromzinc wire, onto the seamto
gal vani ze the seam The netallizing gun is fully enclosed and t
encl osure is equipped with |local exhaust ventilation. The tubin
then cooled (the coolant is a hydrotreated napthenic base oil w
germ cide; the germ cide contains approximtely 50%tris
(hydroxynmethyl) nitronmethane). The coolant is used throughout t
process, fromform ng through pressure testing. Next, the tubin
cut into 40-foot | engths, which dinples the ends. The ends are
(de-di npl ed), conpression fittings are attached at either end, a
tubes are pressure tested to 3000 pounds per square inch. Follo
pressure testing, the tubes are blown dry with conpressed air to
the remaining coolant. The end of the tubing fromwhich the coo
escapes is placed in a small enclosure equi pped with |ocal exhau
ventilation. The tubing is next capped to protect the interior
contam nation, bundled in groups of 32 tubes, and | oaded onto a
using an electric hoist. Coolant collects in a floor sunp and i
cycled through the process again. Wen the trailer is fully |oa
is backed out of the building with a farmtractor. The trailer
nmoved out of and back into Building 41 once on the day sanmples w
col | ect ed.

The process runs at about 180 feet per mnute, resulting in the

production of 1200 to 1500 I engths of tubing each day. On April
1992, 1263 | engths of tubing were produced by the tube mll. At
end of the process, an enployee cleans the rollers and welding a
using water. The enclosure for the nmetallizing gun is also clea
with a putty knife, which produces |arge anmobunts of zinc-contain
dust. On days the tube m Il is not running, enployees process t
t ubi ng remaining fromthe previous production run.

T-L Irrigation Conpany requires enployees to wear safety shoes a
protection. The conpany recently purchased a hal f-nmask air-pur
respirator and required the scarfer to use it without fit-testin
determ nation of the enployee's nedical fitness to wear a respir
Di sposabl e respirators and ear plugs are available to enpl oyees,
these are rarely used. T-L Irrigation Conpany does not have a
respiratory protection programor a hearing conservation prograrnr
enpl oyee who is an emergency nedical technician responds to inju
and provides first-aid. Medical care is provided by a |local hos
with a |local physician serving as the conpany physician when one
needed.

MATERI ALS AND METHODS

A. Medi cal

Al'l seven enpl oyees present in Building 41 were interviewed t
elicit information regarding job tasks, duration of enploynen
of personal protective equi pnent, possible exposures, nedical
synptons potentially related to work, and health concerns. T
OSHA 200 Logs were reviewed from 1990, 1991, and the first qu
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of 1992 to ascertain types of injuries/illnesses encountered
facility.

B. Environnental

On April 16, 1992, fourteen PBZ and one GA air sanples were
collected for netals in Building 41. The GA air sanple was
collected at the scarfer's work station. PBZ sanples were
collected for all seven enpl oyees fabricating tubing on April
1992. Two partial -period, consecutive sanples were coll ected
the breathing zone of each enpl oyee. The first sanple was
coll ected fromthe beginning of production, at approxi mately
8:00 a.m, to around 12:30 p.m The second sanpling period b
at approximately 12:30 p.m and ended when tube m Il clean-up
foll owing the day's production of tubing, at about 2:00 p. m
area sanple ran from8:12 a.m to 1:50 p.m Sanples were co
and analyzed in accordance with NI OSH Met hod 7300.! Sanples
coll ected on 37-mm di aneter, 0.8-um pore-size m xed cell ul os
ester filters in three-piece polycarbonate cassettes, connect
a battery-powered sanmpling punp via a |length of Tygon tubing.
Sampl es were collected at a flowrate of 2 liters per mnute.
PBZ sanpl es were collected for carbon nonoxide using length o
stain diffusion tubes.

Both the face velocity and capture velocity of the canopy hoo
the high frequency wel der were eval uated using a thernoanenon
(Series 490 m ni-anenmoneter, Kurz Instrunents, Inc., Carnel V
CA). Noise in Building 41 was nmeasured using a type Il sound
nmet er operating in the slow response node and the A-wei ghted
(Model 215 sound | evel neter, Quest Electronics, Ocononpbwoc,
The sound level meter was field calibrated before and after
sanpling according to the manufacturer's directions.

V. EVALUATI ON CRI TERI A

As a guide to the evaluation of the hazards posed by workpl ace

exposures, NIOSH field staff enploy environnental evaluation cri
for the assessnent of a nunber of chem cal and physical agents.

criteria are intended to suggest |evels of exposure to which nps
wor kers may be exposed up to ten hours a day, forty hours a week
working lifetime w thout experiencing adverse health effects. H
it is inportant to note that not all workers will be protected f
adverse health effects if their exposures are maintained bel owt
|l evels. A small percentage may experience adverse health effect
because of individual susceptibility, a pre-existing nedical con
and/ or a hypersensitivity (allergy). |In addition, sonme hazardou
substances may act in conbination with other workplace exposures
general environment, or with nedications or personal habits of t
wor ker to produce health effects even if the occupational exposu
controlled to the limt set by the evaluation criterion. These
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conbi ned effects are often not considered by the evaluation crit
Al so, sonme substances are absorbed by direct contact with the sk
mucous nenbranes, and thus potentially increase the overall expo
Finally, evaluation criteria may change over the years as new
information on the toxic effects of an agent becomes avail abl e.

The primary sources of environnmental evaluation criteria for the
wor kpl ace are the following: 1) NIOSH Criteria Docunents and

Recommended Exposure Limts (RELs), 2) the U S. Departnent of La
OSHA Perm ssi bl e Exposure Limts (PELs), and 3) the Anmerican Con
of Governnental Industrial Hygienists' (AC@H) Threshold Limt V
(TLVs).?%4 The OSHA PELs may be required to take into account thi
feasibility of controlling exposures in various industries where
agents are used; in contrast, the NI OSH-recomended exposure linm
primarily based upon the prevention of occupational disease. In
eval uating the exposure |evels and the recomendati ons for reduc
those levels found in this report, it should be noted that enplo
are legally required to neet those |evels specified by an OSHA P

A tinme-weighted average exposure |level (TWA) refers to the avera
ai rborne concentration of a substance during a normal eight- to

t en- hour workday. Sonme substances have recomended short-terme
l[imts (STELs) or ceiling values which are intended to suppl enen
TWA where there are recogni zed toxic effects frombrief high exp

A. Noi se

Cccupati onal deaf ness mas first docunented anpbng mnet al wor kers
the sixteenth century.® Since then, it has been shown that w
have experienced excessive hearing loss in many occupations
associ ated with noise. Noise-induced |oss of hearing is an
irreversible, sensorineural condition that progresses with
exposure. Although hearing ability declines with age (presby
in all popul ations, exposure to noise produces hearing loss g
than that resulting fromthe natural aging process. This noi
i nduced |l oss is caused by danage to nerve cells of the inner
(cochlea) and, unlike sonme conductive hearing disorders, cann
treated nedically.®

VWil e loss of hearing may result froma single exposure to a
brief inpulse noise or explosion, such traumatic | osses are n
| ess common than the insidious hearing | oss due to chronic no
exposure. Typically, the latter begins to devel op at 4000 or
6000 Hz (the hearing range is 20 Hz to 20000 Hz) and spreads
| ower and hi gher frequencies. Oten, material 1nmpairnment has
occurred before the condition is clearly recognized. Such

i mpairnment is usually severe enough to permanently affect a
person's ability to hear and understand speech under everyday
conditions. Although the primary frequencies of human speech
from 200 Hz to 2000 Hz, research has shown that the consonant
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sounds, which enabl e people to distinguish words such as "fis
from"fist," have still higher frequency conmponents.’

The OSHA standard for occupational exposure to noise

(29 CFR 1910.95) specifies a maxi num PEL of 90 dB(A)-slow res
for a duration of eight hours per day.® The regulation, in
cal culating the PEL, uses a 5 dB tine/intensity trading
relationship. This neans that in order for a person to be ex
to noise |levels of 95 dB(A), the amount of time allowed at th
exposure | evel must be cut in half in order to be w thin OSHA
PEL. Conversely, a person exposed to 85 dB(A) is allowed tw
much time at this level (16 hours) and is within his daily PE
Both NIOSH, in its Criteria for a Recommended Standard, and t
ACG@ H, in their TLVs, propose an exposure limt of 85 dB(A) f
ei ght hours, 5 dB |less than the OSHA standard.+° Both of the
|atter two criteria also use a 5 dB tine/intensity trading
relationship in calculating exposure linmts.

Ti me- wei ght ed average (TWA) noise limts as a function of exp
duration follow

Durati on of Exposure Sound Level (dB(A))
(hrs/day) NI OSH/ ACE H
OSHA
16 80 85
8 85 90
4 90 95
2 95 100
1 100 105
1/ 2 105 110
1/ 4 110 115
1/8 115 *

* %

* No exposure to continuous or internmttent noise in exces
115 dB(A).

**Exposure to inpul sive or inpact noise should not exceed
140 dB peak sound pressure |evel.

The OSHA regul ation has an additional action |evel (AL) of

85 dB(A), at which an enpl oyer shall adm nister a continuing,
effective hearing conservation program when the TWA val ue exc
the AL. The program nust include nonitoring, enployee
notification, observation, an audionetric testing program he
protectors, training progranms, and recordkeeping. All of the
requi renents are included in 29 CFR 1910. 95, paragraphs (c) t
(o). The OSHA noise standard al so states that when workers a
exposed to noise levels in excess of the OSHA PEL of 90 dB(A)
f easi bl e engi neering or adm nistrative controls shall be
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i mpl enrented to reduce the workers' exposure |levels. Also, a
continuing, effective hearing conservation program shall be
i mpl enent ed.

Car bon Monoxi de

Car bon nonoxide (CO) is a colorless, odorless, tasteless gas
produced by inconpl ete burning of carbon-containing materials
e.g., natural gas. The initial synptonms of CO poisoning nmay
i ncl ude headache, dizziness, drowsiness, and nausea. These
synptons may advance to vomting, |oss of consciousness, and
col |l apse if prolonged or high exposures are encountered. Con
death may occur if high exposures continue. 1015

Both the NIOSH REL and the OSHA PEL for CO are an eight hours
day, 40 hours per week TWA exposure of 35 ppm and a ceiling
of 200 ppm %2 The NIOSH REL of 35 ppmis designed to protect
wor kers from health effects associated with COHb | evels in ex
of 5% 1° The ACGI H recomends an ei ght-hour TWA TLV of 50 ppr
with a ceiling |evel of 400 ppm Currently, the ACA H has
publi shed a notice of an intent to change the TLV to 25 ppm a
ei ght-hour TWA.4 In addition to these standards, the Nationa
Research Council has devel oped a CO exposure standard of 15 p
based on a 24 hours per day, 90-day TWA exposure. 6

Zi nc

Zinc nmetal is used in galvanizing, in electroplating, in dry
in alloys, and as zinc oxide in pignents. Inhalation of fres
formed zinc oxide funme causes a self-limted influenza-Ilike
termed netal funme fever (MFF). 13 MFF is characterized by a
conpl ex of synmptons that includes fever, chills, sweats, naus
fatigue, throat irritation, cough, headaches, nuscle aches, a
joint pain.?t The onset of synptons is usually preceded by tf
and a netallic taste. An attack usually occurs 4 to 8 hours
exposure and may last up to 24 hours, usually with conplete
recovery. Synptonms commonly affect previously unexposed work
wor kers who have returned to work after a several day rest pe
hence, attacks tend to be nobst severe on the first day of the
wor kweek. 22

The OSHA PEL for zinc oxide fume is 5 ng/n? as an ei ght-hour
with a STEL of 10 ng/n®.® The 1992-1993 ACG H TLV and the NI(
REL for zinc oxide fune are identical to the OSHA val ues. 41/

| ron

| nhal ation of iron oxide fume causes siderosis, an asynptomat
condition often referred to as a "beni gn pneunoconi osi s" beca
its appearance on chest x-ray. Exposures of six to ten years
usual ly required before changes recogni zable by x-ray occur;
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retained iron material produces x-ray shadows that are

i ndi stingui shable froma true pneunoconiosis.!® In one study
wel ders exposed to iron oxide fune at concentrations rangi ng
0.65 to 47 ng/n? for an average of 18.7 years, eight had shad
chest x-ray consistent with siderosis, but there was no reduc
in pul monary function.?®

The OSHA PEL for iron oxide fume (as iron) is 10 ng/n? as an
hour TWA.® Both the AC@ H TLV and the NIOSH REL are 5 ng/n?. 4

VI. Results

A.

B.

Medi cal

1. Interviews

Private medical interviews were conducted with all seven
enpl oyees present in Building 41 on April 16, 1992. Three
t he seven enpl oyees had been enpl oyed one nonth or | ess.
of these three workers had no conplaints or synptons, and
enpl oyee had occasional irritation of the nose and throat.
wor ker presently acting as a scarfer in Building 41 (enplc
at T&L for 19 years) perforns this job only periodically ¢
needed. This worker occasionally noted a netal taste afte
gal vani zi ng but deni ed any other nmedical synptons. The tF
remai ni ng enpl oyees had worked in building 41 for five or
years. One worker noted a past acute illness, including
headaches, nausea, chills, and fever, after exposure to fr
zinc oxide fume while working as a scarfer. He was
subsequently given different job duties and has had no prc
since. The other two enpl oyees deni ed any nedi cal synptor
Al'l those interviewed denied any know edge of previous
enpl oyees being ill or injured. Four of the seven were cL
snmokers and snoked whil e working.

2. OSHA 200 Log Revi ew

Revi ew of the OSHA 200 Logs for the entire facility for 1€
1991, and January through March, 1992, showed the majority
injuries were nuscul oskel etal, such as strains or contusic
| acerations, or ocular foreign bodies. The two entries fr
Bui l ding 41 were secondary to crushing injuries. There we
entries of metal fune fever, asthma, or other respiratory
illnesses.

Envi r onnent al

1. Metals

Fourteen PBZ sanpl es and one GA sanple for nmetals were
coll ected on April 16, 1992. PBZ sanples were collected f
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the foreman, the scarfer, and the remaining five enpl oyees
produci ng hydraulic tubing. The sanples were analyzed for
following netals in accordance with N OSH Met hod 7300:

al um num arsenic, barium beryllium calcium cadmum cc
chrom um copper, iron, |lithium magnesium nmanganese,

mol ybdenum ni ckel, |ead, phosphorous, platinum selenium
silver, sodium tin, tellurium thallium titanium tungst
vanadium yttrium zinc, and zirconium?! A small quantity
al um num was detected on one of the fourteen sanples, and
smal | quantity of nmagnesium was detected on two of them

Ei ght - hour TWA concentrations of zinc oxide fune ranged fr
0.27 to 2.8 ng/nf. Eight-hour TWA iron concentrations ran
from0.003 to 0.02 ng/nf. The GA sanple above the wel der
ei ght - hour TWA concentrations of 1.8 ng/n? for zinc oxide
and 0.003 ng/n? for iron. All of these results are less t
the evaluation criteria for zinc oxide and iron oxide fune

2. Carbon Monoxi de

Seven PBZ sanpl es for carbon nonoxide were coll ected on Ar
16, 1992. Potential carbon nonoxi de sources in Building 4
include the farmtractor, the fork-lift truck, and cigaret
snoke. Carbon nmonoxi de sanpling reveal ed a nmean ei ght-hot
concentration of 6 ppm all exposures were well below the
evaluation criteria for carbon nonoxi de.

3. Ventilation

The air velocity nmeasured at the face canopy hood was 350
per mnute (fpm. Air velocity neasured near the point of
generation was 125 fpm This is within the range of captt
vel ocities of 100-200 fpm recomended for welding.® Althc
replacenent air* is not provided to Building 41, an overhe
door in the wall opposite the tube mIlIl is partially open
except on the col dest days, according to enployees in the
buil ding. According to the enpl oyee responsi ble for

mai ntai ning the ventilation system the ductwork nust be
cl eaned periodically to maintain adequate system performar
This may be the result of inadequate duct velocity, which
to particul ate depositing in the duct. A duct velocity of
1400- 2000 fpm has been recommended for zinc oxide fune.!®

4. Noi se
Area noi se neasurenents collected in Building 41 reveal ed

(a) in excess of 90 dB(A) at the high frequency wel der
(probably as a result of the tube cutter nearby), at the t

*Repl acenent air is a ventilation termused to indicate the vol ume of
controlled outside air supplied to a building to replace air being exr
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VI,

VI,

cutter, and at the apparatus that receives tubing after tt
cutter and advances it to the de-dinpler; and (b) greater
95 dB(A) at the hood designed to receive coolant blown frc
t ubi ng by conpressed air.

CONCLUSI ONS

Based on enpl oyee interviews, and review of the OSHA 200 Logs, o
possi bl e epi sode of nmetal fune fever, occurring three years ago,
identified. Wile zinc oxide fume, which is a common cause of m
fume fever, is produced in the welding of galvanized steel and i
spraying with zinc wire, the processes in this facility appear t
adequately ventilated and controll ed.

Further evaluation of noise in Building 41 is required to deternm
ext ent of enpl oyee exposure. |If enployees are over-exposed to n
then noise controls can be devised that are based on the noise
eval uati on and anal yses.

Excessi ve carbon nonoxi de exposure does not appear to be a probl
The limted use of the tractor to nove the trailer, during the N
investigation, did not result in carbon nonoxi de concentrations

excess of the relevant evaluation criteria.

RECOMVENDATI ONS

The follow ng recommendati ons shoul d reduce potential exposures
wor kpl ace whi ch nmay adversely affect the health and safety of th
workers at T-L Irrigation Conpany. They are based on observatio
t he process and work areas, nedical interviews, and environnenta
sanpling results.

A. Noi se
Al t hough a consultant had recently performed noi se neasurenmen
Buil ding 41 prior to our HHE, noise dosinetry and detail ed no
anal yses are necessary to assess nore thoroughly the enpl oyee
noi se exposure and to determ ne the sources of, and neans to
control, excessive noise.

Noi se dosinetry should be perforned for each enpl oyee during
typi cal day of the tube ml| operation to obtain representati
noi se exposure levels. |[If eight-hour TWA | evel s equal or exc
85 dB(A), a hearing conservation program which conplies with
OSHA standard, 29 CFR 1910.95, nust be inplenmented. The prog
must include nonitoring, enployee notification, observation,
audi onetric testing program hearing protectors, training pro
and recordkeeping requirenents. All of these requirenents ar
included in 29 CFR 1910. 95, paragraphs (c) through (o). The
noi se standard al so states that when workers are exposed to n
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| evel s in excess of the OSHA PEL of 90 dB(A), feasible engine
or adm nistrative controls shall be inplenented to reduce the
wor kers' exposure levels. N OSH recomends that these neasur
i mpl ement ed when noi se | evels exceed 85 dB(A).

Respiratory Protection

If T-L Irrigation Conpany requires the scarfer to utilize
respiratory protection, a respiratory protection program nust
devel oped and i npl enented as required by the OSHA standard,
29 CFR 1910.134. This standard applies to the use of both
respirators with el astoneric facepi eces and di sposable respir
The results of air sanpling conducted in the scarfer's breath
zone indicated that this job does not require the use of a
respirator. The respiratory protection program nust include
foll owi ng provisions:

1. Witten standard operating procedures governing the sel ect
and use of respirators

2. Selection of respirators based upon the hazards to which
wor kers are exposed

3. Instruction and training of the user in the proper use of
respirators and their limtations

4. Regul ar cl eaning and disinfection of respirators. Respire
used by nmore than one worker nust be cleaned and di sinfect
after each use

5. Respirator storage in a convenient, clean, and sanitary
| ocati on

6. Inspection and mai ntenance of respirators

7. Regul ar surveillance of work area conditions and the degre
enpl oyee exposure or stress

8. Regul ar evaluation of the programto assure that it remair
effective

9. Initial and periodic review of an enpl oyee's physical abi
to wear a respirator

10. The use of respirators approved or accepted by NI OSH and t

U.S. Departnent of Labor, Mne Safety and Health
Adm ni stration.

Metal Particul ate Exposure
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VWil e no over-exposures to netal funme were noted as a result
sanpling, workers should be educated about the potential heal
effects fromexposure to netal fume (e.g., nmetal fune fever).
synptons associated with exposure to nmetal funme do arise, the
wor kpl ace should be promptly evaluated to determ ne whether c
measures are functioning properly.

Saf ety and Health Training

During interviews, many workers, including those with several
experience, had little know edge of safety and health issues
relates to this process. Periodic worker training specific t
hazards encountered in the tube m |l should be instituted.

Saf ety

1. Because of the possibility of eye contact with cool ant spl
and sprays, Building 41 should be provided with an eyewast
capabl e of delivering at least 1.5 liters of water per mr
for 15 mnutes.? Several nodels are avail able at reasonal
cost.

2. Eye protection which nmeets the requirenments of ANSI Z87.1-
i ncl udi ng prescription glasses, should be the only eyeware
permtted to be worn in Building 41.

3. A guard or warning device should be placed between the spc
where the coil is unwound and the begi nning of the tube m
prevent accidental |aceration by the coil strinp.

4. A safety concern raised in the HHE request was the result
injury that occurred to an enployee who was pinched by the
t hat hol ds tubing for pressure testing. A guard or other
protective mechani sm should be placed on the clanmps which
couple with the tubing during pressure testing.

Cool ant _and its Conponents

1. Potential exposures to coolant and its conponents that nay
result fromusing conpressed air to renpove coolant fromtt
follow ng pressure testing should be eval uat ed.

2. Due to the use of cool ant throughout the process, the conyg
shoul d provide sufficient work clothing to allow workers t
change their clothes daily or when they beconme saturated v
coolant. The continuous wearing of dirty or cool ant-satur
garnments and/or contact with coolants can |ead to probl ene
skin dryness, irritation, and dermatitis.
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While interviewed enpl oyees were not presently experiencir
skin problenms from exposures to workplace coolants, this ¢
become a future problem G oves and barrier creans may be
to reduce hand exposures. Additionally, hand noisturizincg
creans should be made avail abl e, and their usage encourage
for workers with frequent cool ant exposure.

Per sonal Hygi ene

1.

Currently, enployees eat at a small table adjacent to the
producti on area. They should not be allowed to eat and dr
in the work area. |Instead, eating and drinking should be
in an uncontam nated area renoved fromthe production areec

Snmoki ng shoul d be prohibited in the work area and snoking
cessation encouraged. N OSH recomends that workers shoul
be involuntarily exposed to tobacco snoke.!® Exposure to
envi ronnent al tobacco snmoke (ETS) may be responsible for
irritant synptoms and can exacerbate allergic synptomns.
Further, NI OSH has determ ned that ETS poses an increased
of lung cancer and possibly heart disease to occupati onal
exposed workers. 1° The best nethod for controlling worker
exposure to ETS is to elimnate tobacco use fromthe workg
and to inplenment a snoking cessation program Until tobac
use can be conpletely elimnated, the enployer shoul d nake
efforts to protect nonsnokers from ETS by isolating areas
smoking is permtted. Separate snmoking areas with dedicat
ventilation are a nmeans to acconplish this. Air should be
exhausted directly outside and not recirculated within the
building or m xed with the general dilution ventilation fc
bui | ding. ASHRAE reconmmends 60 cubic feet per mnute (cfr
person of outside or transfer air be supplied to the snoki
area. A negative pressure should be provided to prevent
airflow back into the non-snoking workpl ace. *°
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Copies of this report have been sent to:

1. Confidential Requester
2. T-L Irrigation Conpany
3. OSHA, Region V

For the purpose of inform ng affected enployees, 42 CFR 85.11 re
t he enpl oyer to post copies of this report in a proni nent place
accessible to the enployees for a period of 30 cal endar days.
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