


PREFACE

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field
investigations of possible health hazards in the workplace. These
investigcations are conducted under the authority of Section 20(a)(€) of the
Occupational Safety and Health Act of 157C, 2¢ U.S.C. 662(a)(6) which
authorizes the Secretary of Health and Human Services, following a written
request from any employer or authorized representative of employees, to
determine whether any substance normally found in the place of employment has
potentially toxic effects in such concentrations as used or found.

The Hazard Evaluations and Technical Assistance Branch also provides, upon
request, medical, nursing, and industrial hygiene technical and consultative
assistance (TA) to Federal, state, and local agencies; labor; industry and
other groups or individuals to control occupational health hazards and to
prevent related trauma and disease.

Mention of company names or procducts does not constitute endorsement by the
National Institute for Occupational Safety and Health.
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Ionizing Radiation

Area radiation measurements were obtained using a Mini Con-Rad
portable survey meter (Model 3032). Reading were obtained for the
total exposure rate from alpha, beta, and gamma radiation.

During the second follow-up survey, the NIOSH industrial hygiene
team evaluated the respiratory protection program, the condition of
engineering controls throughout the plant, general housekeeping,
and also conducted personal sampling for airborne metals of
selected job classifications, per a request by management.

Sampling and analytical techniques for all materials evaluated are
summarized in Table I.

Medical Evaluation

1. Questionnares

A questionnaire seeking information on demographic
characteristics; smoking, work, and medical histories; and
current health problems was distributed to 98 employees at the
South Plant and 235 at the West Plant. The purpose was to
determine if employees at United Catalyst exhibited symptoms
associated with potential exposures at the plant.
Questionnaires were administered to employees in groups
ranging in size from 15 to 25. (This procedure allowed the
NIOSH investigator to explain the purpose of the survey and to
answer specific questions about the survey and the
questionnaire.) For analysis of the questionnaire data,
employees were divided into high, medium, and low exposure
groups using the environmental total airborne metals
concentrations collected during the first follow-up survey, and
for those jobs not monitored, the NIOSH industrial hygienist's
estimates of relative exposure.

2. Record Review

To evaluate the possibility of an excess cancer rate at United
Catalyst, a union-supplied 1ist of 43 occurrences of illnesses
and/or deaths among employees was reviewed. This list was
prepared by several senior plant employees. In addition, the
company's retirement benefit plan and death records dating back
to 1977 were reviewed. Finally, company insurance carriers
were contacted concerning their death records on nasal and lung
cancer, cancer types which are associated with exposure to
nickel and hexavalent chromium.








http:carcinogenic.12
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D.

Cogger

Copper dusts or mists can affect the body through 1nha1at1on,
ingestion, or direct contact.®

Short-term exposures to powdered copper or dust and mists of copper
salts are associated with cold-1ike symptoms including sensations
of chills and head stuffiness. If copper particulates enter the
eyes they may cause irritation, discoloration, and damage.®

Inhalation of dusts and mists of copper and copper salts may cause
mucous mambrane frritation and may also cause ulceration with
perforation of the nasal septum.5,15 Other symptoms reported to

be associated with metallic copper exposure are keratinization of
the hands and soles of the feet, metallic taste, nausea, metal fume
fever and discoloration of skin and hair. The OSHA PEL and ACGIH
TLV for copper dust are 1000 ug/m3. NIOSH currently has no
recommended standard for copper.

YI. RESULTS

A.

Environmental

1. Environmental Monitoring, First Follow-Up Survey

Metals

Table III presents the results of sampling for six metals
(nickel, copper, chromium, lead, zinc, cobalt) most likely to
cause health effects. Airborne concentrations of nickel ranged
from 8 to 1780 ug/m3 for 29 personal samples. Twenty-three

of the 29 samples exceeded the adjusted NIOSH recommended
standard of 12.5 ug/m3 and one of the 29 samp]es exceeded the
adjusted OSHA PEL and ACGIH TLY of 667 ug/m3. Seven of the
nickel samples exceeding the NIOSH criterion were collected in
the Screening Area in Building 1; this includes three of the
four samples which exceeded 100 ug/m3,

Airborne concentrations of copper ranged from 28.6 to 7060
ugfm3 for 29 personal samples. Seven of the 29 samples
exceeded the adjusted OSHA PEL and ACGIH TLV of 667 ug/m3.

The highest copper air concentrations were measured in Building
1 (3270 ug/m3) and Building 3 (4620 and 7060 ug/m3). These
values were obtained on the C79 Dry End operator; and the C18
Tab Bay and C61 operators, respectively.
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zinc were found in excess of 1% in at least one sample. Zinc
and copper were both detected in excess of 3.8% on two of the
three samples. These results indicate that general dust build
up in the plant could contribute to airborne concentrations of
the various metals via employee or vehicular traffic and/or
work practices (e.g. sweeping).

Detector Tube Sampling

Results of grab samples for ammonia and NOx using direct
reading detector tubes, are presented in Table XI. Airborne
concentrations of ammonia ranged from nondetected to greater
than 50 parts per million (ppm). There are no criteria
directly comparable to the detector tube results. The NIOSH
ceiling criterion of 50 ppm for a 5-minute period is probably
the best comparison. Four of the readings were above the NIOSH
criterion. Airborne concentrations for NO2 ranged from a
trace (the amount detected was not sufficient for
quantification) to 25 ppm. Airborne concentrations for NOy
ranged from nondetected to greater than 25 ppm. The NOy
detector tubes collect both NO and NO». It is not possible
to distinguish either material individually.

However, in many instances, samples for both NO and NOy

were collected in the same general area. In some instances,
the NO2 concentration was very close to the NOy value,
indicating that NOp was the principle component. There are
also no criteria that are directly comparable to these grab
sample results. NIOSH has a recommended 15-minute criteria for
NO» of 1 ppm. Many of the detector tube results greatly
exceeded this value.

NIOSH previously administered a certification program for gas
detector tube units. Certified direct-reading gas detector
tubes were certified to an accuracy of +35% at one-half the
test gas concentration and +25% at 1, 2, and 5 times the test
gas concentration. The test gas concentration usually
corresponded to the OSHA PEL.8,16-17 As of September 1983,
the certification program was terminated.18

Ionizing Radiation

Table XII presents the results of total jonization radiation
monitoring using a direct-reading survey meter. These readings
were obtained primarily as a comparison to similar measurements
collected at the South Plant. A1l readings were less than 1
millirem per hour. The Nuclear Regulatory Commission's
criteria for unrestricted areas is 2.0 millirem in any one hour,


http:terminated.18
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During a walk-through survey on February 28, 1983, powdered
material was observed pouring out of a hole in the bottom of a
conveyor at the C12 Tab Bay. Subsequently, the hole was
covered with cardboard which did control some of the emissions.

Others emission sources included an oven located near the C12

Tab Bay and tab machines located in several processing areas.

When operating, the oven emitted fumes from its badly corroded
top. Results of spot sampling using detector tubes (Table XI)
suggest that the emissions 1ncluded oxides of nitrogen.

Specific problems noted for existing engineering controls
included a ring machine Tocated in Building 3, that had a
flexible exhaust pipe sticking into a larger metal pipe. Paper
towels had been stuffed into the connection in an attempt to
close the gap between the flexible pipe and the metal pipe.
Problems were noted for tab machines at Cl12, C18, Special Tab,
and C79 Tab Bays. Holes were found in flexible exhaust pipes
on two tab machines (2 and 4) at C79 Tab Bay. Most of the tab
machines were equipped with local exhaust ventilation at the
tablet exhaust. However, some of the ventilation was
ineffective as evidenced by flexible exhaust pipes that were
filled with dust, on tab machines at the Cl2 Tab Bay. A
blender located next to the C79 Tab Bay had a defective gasket
which leaked as the mixer revolved, if drums were not attached
perfectly. Problems were noted at the drum filling station
under the C18 bag house in the High Bay of Building 1. The
drum cover had no gasket and the operation was not exhausted.
A lot of material spilled onto the floor while this operation
ran.

Problems were also noted at the CS 303 Drum Filling Station.
Oversized material dropped a the screener, through a cloth pipe
into an open drum. Airborne dust was emitted from the drum
during the filling operation.

The C18 Drum Filling Station for the rotary calciner (RC) had a
cover and local exhaust ventilation., ATthough this drum
filling station worked better than most, it still periodically
emitted dust from under the cover and at the flexible exhaust
pipe connection. These periodic emissions indicate that the
operation was not working properly.

Areas and machines in need of engineering controls included tab
machines at the C18 Tab Bay. These machines had a flexible
exhaust pipe positioned within two inches of a screen that tabs
passed over before dropping into small buckets. These tab
exhausts, however, were not equipped with enclosures under the
screens, as were some of the other tab machines. Such
enclosures collect dust more effeciently. i
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Some operations were not monitored closely. The drum filling
station at RC No. 9 filled up and material ran onto the floor.
This added to both floor contamination and airborne materials.

Other

NIOSH industrial hygiene personnel experienced irritation of
the eyes and respiratory tract in certain plant locations when
not wearing respirators. The locations included the Dipping
Area (when dipping was ongoing) in Building 4, leaking storage
tanks near Building 1, and the Ball Mil1l1 Area in Building l2.
Air monitoring results indicate that the irritation at Dipping
and near the leaking tanks was probably due to ammonia exposure
{Table XI), while irritation experienced in the Ball Mill Area
was probably due to phosphoric acid {(Table IX).

Most of the eye wash stations and emergency showers were not
maintained in a sanitary condition. These items were not
routinely inspected as evidenced by the fact that some eye wash
stations had nozzle covers off and when tested, some nozzles
emitted rust colored water {Building 12). Some locations are
in need of eye wash stations such as the Dipping Operation in
Building 4. A water hose, located in the area, is not suitable
for use as an emergency eye wash.

Employees were observed smoking and consuming food/drink in
various work area. These activities could contribute to on
increased uptake of hazardous chemicals through ingestion.

Problems were noted for the overall plant housekeeping. The

poor house keeping is probably one reason that bathrooms at the
facility were not clean.

Management reported that employees were given the opportunity
to shower at the end of the c<hift. In addition, the company

provided work clothes so employees did not have to wear their
work clothes home. These practices were intended to prevent

the spread of hazardous materials to the home environment.

Effective Controls/Improvements

Although there were many problems, as noted, for the exposure
control programs (respiratory protection, engineering controls,
etc.) at the West Plant, some effective techniques and/or work
practices were observed.

The company provides work clothes and shoes so that employees
do not have to wear their work clothes home. In conjunction
with the shower rooms, these practices help insure.that

“a
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The proportion of employees having one or more symptoms at the
South Plant (70%) was similar to that at the West Plant (72%)
(Table XV). The symptom reported most often at both plants was
cough. Nasal sores were reported more often at the South Plant
(35%) than at the West Plant (20%), and skin rashes were
reported more often at the West Plant (39%) than at the South
Plant (27%). Other symptoms were reported by comparable
proportions of employees at the two plants.

The rank order of areas of the body affected by skin rash was
the same at both plants (Table XVI). The area most often
reported was the hands. The area Teast often reported was the
feet. At the South Plant, affected employees reported a higher
prevalence of rash at each area than West Plant employees. The
differences for hands, face and neck, and arms were
statistically significant. This could happen because an
employee could 1ist more than one location. Therefore, it
appears that South Plant employees had skin rashes affecting
more parts of their bodies than those of West Plant employees.

The skin rash type most often reported at the South Plant was
red, itchy skin, and at the West Plant, dry cracked skin (Table
XVII), but the differences in prevalences between the two
plants for these types of rash were not statistically
significant. Rash characterized by red skin and blisters was
reported more than twice as often at the South Plant than at
the West Plant (43% vs 18%, X2 = 6.26, p < 0.025).

Differences in prevalence between the two plants for other
types of rash were not statistically significant.

Smokers at the West Plant reported slightly more respiratory
symptoms than did non-smokers for all symptoms; at the South
Plant this was also true except for cough (Table XVIII).
Except for cough, former smokers had symptom prevalences
greater than non-smokers. At the South Plant, former smokers
tended to have symptom prevalences intermediate between those
of smokers and non-smokers, whereas at the West Plant, their
prevalences tended to be greater than those of smokers, with
the exception of cough. None of those differences was
statistically significant, except for the differences at the
West Plant for shortness of breath between former members and
non-smokers, and for cough between current and former smokers.

The exposure ranges, means, and medjans were calculated for
each group using total airborne metal concentrations including
Co, Cu, Cr, Ni, Pb, and Zn from personal samples collected
during the NIOSH survey. The high exposure group included
operators, helpers, and laborers from the West Plant. Their
range mean, and median exposures were 58 ug/m3 to 17, 799
ug/m3; 2,810 ug/m3; and 402 ug/m3,respectively. The






Page 25 - Health Hazard Evaluation Determination Report. No. HETA 83-075

The results of area sampling for chromium VI indicated that part of
the total chromium on personal samples is chromium VI. The
criteria for exposure to chromium VI is dependent on the
solubility, with water insoluble compounds being considered
potential human carcinogens.

ACGIH and OSHA criteria distinguish between copper fume and dust.
For zinc oxide, OSHA and ACGIH have a specific criteria for zinc
oxide fume and treat zinc oxide dust as a nuisance material.

NIOSH has the same criteria for both zinc oxide fume and dust. The
NIOSH investigators believe that generally, exposures at the West
Plant were to dust rather than fume, although some jobs may involve
exposure to the fume. Work activities involving heating zinc oxide
or copper above their melting points could result in fume exposure
(i.e. welding). '

Many process areas had high levels of visible airborne dust. Many
unnecessary emission sources were observed and many have been
discussed in this report. Many of the noted sources could be
greatly adjusted by applying varying degrees of engineering
control. \Vhile certain process machinery may require elaborate
engineering controls (i.e. forming wheels on tab machines), others
could be improved by very simple modification such as the addition
of a metal plate over the hole in the base of the C12 Tab Bay
conveyor,

In addition to engineering controls, other plant reduction control
programs need to be improved including general housekeeping,
respiratory protection, and employee training and education.

Some improvements were noted during the second follow-up survey.
These represent a beginning in improving general working
conditions, but much remains to be accomplished.

The NIOSH investigators were unable to find any other published
articles discussing environmental/medical surveys in
nickel/copper/chromium type catalyst facilities. These have been
evaluations in facilities producing other catalysts, including at
least one previous health hazard evaluation.l? Additionally,

there are publications discussing hazards in catalyst m3nuf$cturing
in general, as well as, specific catalyst materials.15,20-2

B. Medical

Since symptoms reported at both plants have previously been
reported among individuals having similar exposures, and since in
general, exposures measured at the West Plant were higher than
those measured at the South Plant, one would expect symptom
prevalences at the West Plant to be higher than those at the South
Plant. The questionnaire survey, however, failed to show West
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2.

In conjunction with recommendation number 1, an identification
system should be developed to insure that all employees are aware
of the potential hazards associated with the various materials they
work with. The system should coordinate specific hazards listed on
material containers with additional information (i.e. material
safety data sheets) available at the plant. The requirements of
the OSHA Hazardous Communication Standard must be met.23

Guidelines for developing an identification system are presented in
NIOSH's "An Identification System for Occupationally Hazardous
Materials" criteria document.24

The engineering controls program is critical to reducing exposures
at this facility. Initial efforts should be directed at correcting
those items (not already corrected) discussed in the results
section of this report. Subsequently, a systematic approach to
monitoring the program should be implemented. The following items
should be incorporated into the ongoing program.

a. A through inspection of all engineering controls should be
conducted at least once every three months. At a minimum, this
should include visually checking for damage to equipment (i.e.
holes, dents) and face velocity measurements of all exhaust
hoods.

b. Al1 drums should be inspected for bent tops and repaired as
needed. To reduce unnecessary emissions drums should be
covered at all times.

c. Drum filling operations should be equipped with gasketed covers
and local exhaust ventilation. Guidelines for exhausting drum
filling and similar operations gre presented in the ACGIH
Industrial Ventilation Manual.?

d. A training program should be developed to emphasize the need
for local exhaust ventilation equipment. Concurrently,
employees input should be encouraged when process/engineering
control changes are anticipated. This will help insure that
the changes are practical and that employees will accept them.

The respiratory protection program needs improvements in many
areas. One individual should be responsible for the entire program
at the West Plant. This individual could be under the direction of
the plant's industrial hygiene/safety department. In order to have
an effective program, the individual would need to devote most of
their work time to it. The requirements of an acceptable program
are discussed in the NIOSH guide to Industrial Respiratory
Protection.20 The program must meet the requirement of the OSHA
standard (CFR 1910.134).27 The principal improvements needed are
as follows:


http:1910.134).27
http:Protection.26
http:Manual.25
http:document.24
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10.

11.

The Confined Space Entry Program should meet the guidelines
presented in the NIOSH Criteria Document for entering confined
spaces.30

A medical surveillance program should be provided to all
occupationally exposed employees. It should include:

a. medical and work histories, paying particular attention to skin
conditions or allergies, respiratory illnesses, and smoking
histories;

b. preplacement and periodic physical examinations of the upper
respiratory tract for evidence of irritation, bleeding,
ulcerations, or perforations; of the lungs for evidence of
respiratory impairment; and of the skin for dermatitis;

¢. an evaluation of the employee's ability to use positive or
negative pressure respirators; and

d. Baseline pulmonary function tests. Additional pulmonary
function tests are not needed for the exposures identified by
NIOSH, but they should be utilized as needed to further
evaluate problems detected by the routine medical surveillance.
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TABLE II (continued)

Environmental Criteria
{mg/m3 unless otherwise noted)

Contaminant 0SHA NIOSH ACGIH Associated Health Effects

Ammonia

Nitric Acid (HNOjg)

Sulfuric Acid

Nitric Oxide

Nitrogen Dioxide

Phosphoric Acid

Copper (dusts and mists)

35

30

34.8
(for 5-min
period)

5

30

1.8
(15-min
ceiling value)

18

30

Eye damage, irritation to
eyes and respiratory
tract

Chronic bronchitis,
chemical pneumonitis

Pulmonary edema (fluid
in the lungs}, dental
erosion, mucous membrane
{eye, nose, and throat)
irritation

Drowsiness; eyes, nose,
and throat irritation

Pulmonary edema,
increased heart rate,
dyspnea, cough, eye
irritation, chest pain

Dermatitis, mucous
membrane irritation,
skin burns, respiratory
problems

Mucous membrane
irritation, nasal septum
perforation, eye
irritation, dermatitis

(continued)



TABLE II (continued)

Contaminant

Environmental Criteria

(mg/m3 unless otherwise noted)

OSHA

Associated Health Effects

Lead

Zinc {as zinc oxide)

0.05

5 (fume)

NIOSH ACGIH

0.05 0.15

5 5 (fume)
10 (dust)

Abdominal cramps,
fatigue, muscle
weakness, muscle pains,
anemia, kidney damage

Dry throat, cough,
chills, fever, nausea,
vomiting, blurred vision




TABLE III

Airborne Concentrations of Metals
Personal Samples

United Catalysts Inc.
Hest Plant
Louisville, Kentucky
HETA 83-075

March 1-3, 1983

Concentration (ug/m3)

Sample Yolume

Location/Job Time Date (Liters) Co Cu Cr Ni Pb Zn
Bldg. 1, C12, Dryer Oper. 2 0606-1710  3-2 996 LLD 29 20 9 = <
B1dg. 1, C12, Oper. 2 0602-17 3=1 987 LLD 85 31 16 - -
B1ldg. 1, Cl12, Tab Bay 0553-1708 3-2 1013 LLD 29 178 18 - -
Bldg. 1, C61 0555-1701  3-1 999 LLD 66 8 8 1 114
Bldg. 1, Nickel Carb Oper. 0555-1707 3-1 1008 LLD 09 5 55 3 260
Bldg. 1, €79, Dry End, Oper. 2 0651-1703  3-2 918 LLD 3270 8 16 - -
Bldg. 3, C18, Tab Bay, 0558-1702 3-1 1000 LLD 4620 LLD 36 = =

‘ Oper. 4

Bldg. 3, Cél, Oper. 4 0601-1658 3-1 986 LLD 7060 15 67 10 >10700
B1dg. 4, C8-6, Chief Oper. 0557-1704  3-1 1001 5 390 4 8 - -
Bld@. 4, C29-2, Oper. & 0559-1705 3-1 999 3 125 1 10 2 53
B1dg. 1, Screening 0557-1714  3-1 1016 2 215 158 20 - =
Bldg. 1, Screening 0605-1714 3-1 1004 1 729 70 551 - -
Bldg. 1, Screening 0605-1711  3-1 999 LLD 54 3 11 34 1

(continued)






TABLE III {continued)

Concentration (ug/m3)

Sample Yolume

Location/dob Time Date (Liters) Co Cu Cr Ni Pb Zn
Maintenance 0615-1717 3-3 993 1 110 16 16 2 86
Maintenance 0623-1717  3-3 981 7 1980 40 173 17 >2040
Environmental Criteria for OSHA 100 1000 1000 1000 50 15000
Normal Shift, 8 Hours for OSHA
and ACGIH, Up to 10 Hours for NIOSH N N N 15 50 5000
NIOSH

ACGIH 100 1000 500 1000 150 10000

Environmental Criteria for OSHA 66.7 667 667 667 33.3 10000
Long Workshift (12 Hours at
This Plant). The adjusted NIOSH N N N* 12.5 41.7 4170
criteria equals the normal
criteria multiplied by the hours ACGIH 66.7 667 333 667 100 6670

the normal criteria is based
on divided by the hours worked
in the extended shift

Co = Cobalt, Cu = Copper, Cr = Chromium, Ni = Nickel, Pb = Lead, Zn = Zinc

LLD = Below the laboratory limit of detection which = 1 to 3 ug/filter depending on the specific metal
- = Not evaluated for on this sample

N = NIOSH currently has no specific criteria for this material

* NIOSH has criteria for chromium YI compounds. These are not used in this instance because the chromium
reported includes all valence states of chromium (bivalent, trivalent, hexavalent).















TABLE VIII
Airborne Concentrations of Nitric Oxide and Nitrogen Dioxide
United Catalysts Inc.
Hest Plant
Louisville, Kentucky
HETA 83-075

March 2-3, 1983

Concentration
mg/m3
Sample Yolume Type Of
Location/Job Time Date (Liters) Sample NO NO2

Bldg. 1, (12, Tab Bay 0706-1358 3-3 17.7 A 1.08 1.42
Bldg. 1, Control Aisle 0720-1355 3=3 16.9 A 3.03 2.73
Bildg. 1, C12, Press Oper. 3 0602-1709 3-2 27.8 P 0.18 1.04
Bldg. 1, Cl12, Dryer Oper. 2 0607~-1710 3-2 27.6 P 0.29 0.98
Bildg. 1, Cl2, Tab Bay Oper. 3 0554-1708 3-2 ' 28.1 P 0.39 0.96

Laboratory Limit of Detection = 2 ug/sample for NO and 3 ug/sample for NO2

P = Personal sample
A = Area sample
10-Hour Shift for NIOSH
8-Hour Shift (0SHA, ACGIH) 12-Hour Shift
Environmental Criteria mg/m3: 0SHA NO 30 20
NO2 9 6
NIOSH NO 30 25
NO2 No long-term criterion
ACGIH NO 30 20

NO2 6 4



TABLE 1X
Airborne Concentrations for Inorganic Acids
United Catalysts Inc.
Hest Plant
LouisviTle, Kentucky
HETA B3-075

Harch 1-3, 1983

Concentration mq/mJ

Sample Yolume Type Of

Job/Lacation Time Date {Liters) Sample 113P04 112504 HHD 3
Bldg. 1, Low Bay 0945-1640 3=3 20.5 Area - Screening LLD tLp 0.54
Uldg. 1, Hitrate Alley 0055-1643 3-3 19.6 Area - Screening LLD nn 3.7?
Bldg. 12, CB4-1 Oper. 3 n628-1716 3=1 33.2 Personal - For Phosphoric Acid 0.84 - -
111dg. 12, €B4-1 Ball Hheel Oper. 3 (}555-1705 3-2 32 Personal - For Phosphoric Acid LLD - -
Bldg. 12, C84-1 1 (1604-1653 3-3 29.6 Prrsonal - For Phosphoric Acid 0.30 - -
Kldg. 12, CB4-1 Oper. 4 0556~1716 3-1 37.2 Personal - For Phosphoric Acid 0,21 = -
B1ldg. 12, C84-3 Oper. 2 0603-1722 3-1 33.6 Personal - For Phosphoric Acid 1LD - -
Nidg. 12, C84-3 Oper. 4 0557-1714 3-1 3z.8 Personal -~ For Phasphoric Acid LLD = n
Nidg. 12, C04-3 Oper. 4 u550-1707 3-2 32.8 Personal - For Phosphoric Acid LLD - -
B1dg. 12, €CB4-3 n608-1655 3-3 29.1 Personal - For Phosphoric Acid LLD | - -

113004 = Phosphoric Acid, HpS04 = Sulfuric Acid, HNO3 = Nitric Acld

- = not analyzed for on this sample

LD - Below the lower laboratory 1imit nf detection (8 ug/sample for all 3 acids)

[nvironmental Criterfa for Those Naterials Detected (mg/md):

NEHA
HIosi
AT

B~ or 10-Hour Shift

12-llour Shift

HaP04 HNO4 113P04 oy
1 5 0.66 333
None 5 Hone 4.2
1 5 0.66 3.33



TABLE X

Analysis of Bulk Settled Dust Samples
Percentage of Various Metals (By Wt.)

United Catalysts Inc.
West Plant
Louisville, Kentucky
HETA 83~075

March 3, 1983

Percentage of Metal (By Weight)

Location Co Cu Cr N1 Pb Zn

B1dg. 1, Sample Collected From <0.05 0.21 3.98 <0.05 <0.05 0.17
Top of Control Panel in Cl2
Tab Bay

B1dg. 1, Low Bay, Sample Taken .08 5.03 1,91 1.23 0.05 3.84
Off Floor Behind Guard, 14"

From Aisle, 12' From C12 Tab

Bay

Bldg. 1, Screening Sample 0.01 11,5 1.83 2.16 <0.05 10.8
Collected on Top of Elec.
Equipment (Painted Orange)



TABLE XI

Airborne Concentrations of Gases and/or Vapors
Samples Collected With Direct-Reading Detector Tubes

United Catalysts Inc.
Hest Plant
Louisville, Kentucky
HETA 83-075

March 1-3, 1983

Concentration

Location Date Time Contaminant (ppm)
Bldg. 1, At Corner of Box Oven 3-1 1343 NOx ND
Across From C-12 Tab Bay
Bldg. 1, At Corner of Box Oven 3~1 1352 NO2 trace
Across From C-12 Tab Bay
Bldg. 1, Behind Dryer Near Cl2 3-1 1400 NO2 5=7
Tab Bay, Dryer Used to Burn Off 3-1 1400 NOy 25
Nitrates From UZ1101
Bldg. 1, Next to Dryer Near Cl2 3-1 1410 NO2 >25
Tab Bay, Dryer Used to Burn Off 3-1 1410 NOx 25
Nitrates From UZ1101
Bldg. 1, In Aisle Next to Dryer 3-1 1415 NO2 15
Near C12 Tab Bay, Dryer Used to 3-1 1415 NOx 15
Burn Off Nitrates From UZ1191
Bldg. 4, Back of Bldg. In Same 3-~1 1030 NH3 10-15
Room As 01d Stack and
Mixer. This is designed as
ambient sample for Bldg. 4
Bldg. 12, C-18 Oxide Process 3-1 1545 NH3 25
Measurement Taken At Midpoint
O0f Calciner
Bldg. 12, C~1B Oxide Process 3-1 1550 NH3 20
Measurement Taken At Drum
Loading From Calciner
Bldg. 4, Cobalt/Amine Being 3-1 1600 NH3 >50*
Dumped into Tank on Mezzanine
Level

(continued)












TABLE XIII (continued)

Concentration (ug/m3)

Sample Yolume
Job/Location Time Date (Liters) Cu Cr Ni
Screening, C-12 0614-1645 6-29 947 75 327 65.5
Being Run,
Screens 1,2
Fork Lift Oper. 0616-1714 6-28 987 25.3 LLD 28.4
Environmental criteria for a OSHA 1000 1000 1000
normal workshift, 8 hr. for NIOSH N N 15
OSHA AND ACGIH and up to 10 hr. ACGIH 1000 500 1000
for NIOQOSH.
Environmental criteria for an extended 0SHA 667 667 667
workshift (12 hours at the NIOSH N N 12.5
Hest Plant). The adjusted criteria ACGIH 667 333 667

equals the normal criteria multiplied

by the hours the normal criteria is based on
¢ by the hours worked in the extended work

shi ft.

For example: OSHA copper criteria =

1000 ug/m3 X Bhrs= 667 ug/m3

12-hrs

Note: Lead was analyzed for but not found on any sample.

Cu = Copper, Cr = Chromium-Total, Ni= Nickel

LLD = Below the laboratory 1imit of detection (2 ug/filter for Cu,

3 ug/filter for Ni and Cr).

N = No specific criterion for this material.






Table XV
Numbers and Percentages of Workers Reporting Symptoms

United Catalyst Inc.
Louisville, Kentucky
HE 82-358
HE 83-075

South Plant (98 Workers) West Plant (235 Workers) Significance

Symptom Number 2 Number Z Chi-Square P-Yalue
Cough 48 (49) 106  (45) 0.42 > 0.5
Burning, 40 (41) 81 (34) 1.20 > 0.25
jtchy, watery
eyes
Itchy burning 38 (39) 97 (41) 0.18 > 0.5
nose
Nasal sores 34 (35) 47 (20) 8.11 & 0,01
Shortness of 33 (34) 70 (30) 0.49 > 0.25
breath
Chest tight- 28 (29) 61 (26) 0.24 > 0.5
ness
Skin rash 26 (27) 92 (39) 4.81 < 0.05
Wheezing 24 (25) 60 (26) 0.04 > 0,75
One or more 68 (70) 169 (72) 0.22 > 0.5

symptoms






Table XVII
Characteristics of Skin Rashes

United Catalyst Inc.
Louisville, Kentucky
HE B82-358
HE 83-075

South Plant (26 Workers) West Plant (92 Workers)

Significance

Location Number 4 Number % Chi-Square P-VYalue
Red itchy skin 20 (77) 57 (61) 1.93 > 0.1
Dry cracked skin 19 (73) 70 {76) 0.1 > 0.75
Red skin and 11 (43) 17 (18) 6.26 < 0.025
blisters

Patches of 6 (23) 15 (16) 0.64 ¥ .25
thickened skin

Color change 6 (23) 15 (16) 0.64 > 0.25

Frequent skin 4 (15) 8 (9) - 0.30%
sores

Cracked deformed 3 (12) 20 (22) 1,34 > 0.1

fingernails

* Fisher's Exact Test, 2-Tailed






Table XIX
Horkers Reporting Symptoms In High, Medium and Low Exposure Groups

United Catalyst Inc.
Loufsviile, Kentucky

HE 82-358
HE 83-075
Exposure Groups* Significance
High (88 workers) Hedium {92 workers) Low (49 workers) High -vs-~ Low Exposure Medium -vs- Low Exposure
Symptoms Number I Humber 2 Number b4 Chi-Square P-Yalue Chi-Square P-¥alue
Ttchy burning 48 (55) 13 (52} 8 (16) 18.94 < 0.001 17.27 < 0.001
nnse
Longh 48 (55) 1Q (53) 10 (20) 15.02 < 0.001 14,17 < 0.001
turning itchy 37 (42) a7 (51) 7 {14) 11.14 < 0.001 18.42 < 0,001
watery eyes
Skin rash 34 (39) kL (39) 8 (16) 7.37 < 0.01 6.51 < 0,025
Shartness of a3 (38) a3 (3n0) 5 (10) 11.70 0.001 10,70 < 0.01
Ireath J ~
iheezing 26 (30) 20 (30) 5 (10) 6.73 < 0.01 7.30 < 0.01
thest tight- 24 (27) 37 (35) 5 (10) 5.50 < 0.025 9.08 < 0.01
HRs
Lasal sores 23 (26) 10 (21) 2 (14) 10.26 < 0.001 6,93 < 0.0l
Home 8 {9) 1o (21) 33 {67) 50.94 < 0.001 29.02 < 0.0

| xposure qroups are defined in the e «I


http:work,.rs

Tahle XX

Personal Summary of Airborne Sampling Results
Full-Shift Samples

United Catalysts Inc.
Louisville, Kentucky

HETA B3-075
Lowest Evaluation Numher and % of Average
Criteria-Adjusted Number of | Exposures Samples Exceeding Exposure
Haterial for 12-hour Shift Samples Range Lowest Criteria {Stan. Deviation)
Nickel 12.5 ug/m3 - HIOSH 8 8 to 1780 ug/m3 22 (58%) 99.4 (296)
0SliA,
Chromiun- 333 ug/md - 38 LLD to 327 ug/md 0 (-) 37.3 (72.4)
Total ACGIH
OSHA,
Copper 667 ug/md - 38 25.3 to 7900 ug/m3 12 (32%) 1170 (1980}
ACGIH
Lead 33 ug/m3 - OSHA 28 1 to 34 ug/m3 1 (5%) 3.9 (6.7)
Zinc 4170 ug/md - HIOSH 19 1 to > 10700 ug/md 1 (5%) B79 (2430)
OSHA,
Cobalt 67 ug/md - 29 LLD to 7 ug/m3 0 (=) 2.2 (%)
ACGII
Particulates- 6.7 mg/m3 - ACGIH 2 0.53 to 24.2 mg/m3 1 (507) 12.4 (16.7)
Total
OSHA,
Particutates- 3,3 mg/md - 12 0.39 to 3.63 mg/m3 1 (0%) 1.68 (1.04)
Respirable ACGIH
QsHA,
Phosphoric 0.66 mg/m3 - B LLD to 0,84 mg/m3 1 (132) 0.2 (%)
Acid ACCIN
Ammonia 12 mn/m3 - ACGIN 7 2.55 to 13.5 mg/m3 1 (14%7) 7.3 (4.2)
Nitric 20 mg/m3 - ACRIN 3 0.18 to 0.39 mn/m3 0(-) 0.29 (0.1)
Dxide
Nitrogen 4 mg/m3 - ACGLIH 3 0.96 to 1.04 mg/m3 0 (-) 0.99 (0.01)
Dioxide

*
LLD
Hote:

Not applicabie
Standard deviation not calculated due to prrcentaae of samples with non-detrcted values.

Below the lahoratory Timit nf dotection.
For calculating X and 5.D. for samples with LLD values, used mid point between 0.0 ane highest
concentration ponsible, which was determined using Tahoratory 1imit of detection

T volume.
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