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I. TOXICITY DETERMINATION 

This report contains information of findings of IH surveys conducted at the 
Bunker Hill Company lead smelter and zinc plant during October, 1975. The 
report also contains information from a review of the literature conducted 
upon receipt of the SHE request. Results of medical examinations are being 
tabulated and evaluated. Upon completion of this study, a determination 
will be made whether substances normally used as found in the work place 
are potentially toxic in such concentrations used or found. 

A. LITERATURE REVIEW 

A review of the literature conducted upon receipt of the Health Hazard 
Evaluation request revealed that: 1) arsenic and cadmium are known 
carcinogens in animals and suspect carcinogens in humans. 2) lead and 
cadmium are nephrotoxic; 3) lead is also responsible for central and 
peripheral nervous system damage and/or dysfunction; 4) sulfur dioxide and 
sulfuric acid mist are both acute and chronic repiratory irritan~s; 5) 
cadmium, copper, antimony, nickel and zinc fumes have been documented Co 
cause metal fume fever; 6) cadmium fume can cause acute pneumonitis and/or 
acute pulmonary edema; 7) general dust can act as a nucleus for entrainment 
of sulfur dioxide resulting in acute lower respiratory tract irritation, 
including pulmonary edema; 8) antimony currently is suspected as being a 
human carcinogen; 9) cobalt can cause chronic interstitial pneumonitis, as 
veIL as skin and respiratory allergic reactions; and 10) arsine exposure 
can cause massive hemolysis leading to renal failure. 

B. INDUS11UAL HYGIENE SURVEYS 

A total of 2316 samples for a total of 6269 determinations were collected 
at the lead smelter and zinc plant during October and November, 1975 to 
evaluate exposure in the work environment. Lead in air concentrations 
exceeded the proposed federal occupational (OSHA) standard of 0.1 mg/m 3 in 
all areas surveyed at the lead smelter except for crushing. grinding, and 
flotation operations. Persons working in the Roaeter ff5 and Old Roaster 
Buildings at the Electrolytic Zinc Plant were also exposed to lead at 
"levels which greatly exceeded the proposed OSHA standard of 0".1 mg/in 3. 

In general. the highest zinc oxide, antimony and 
were measured, near the blast furnace. fuming 
operations at the Lead Smelter and in the melting 
at the Electrolytic Zinc Plant. (Refer to the 
exposures exceeding OSHA standards) 

manganese concentrations 
furnace. and baghouse 

and roasting departments 
appropriate table for 

Exposures to ca~um dust exceeding the cun'ent OSHA standard ot-o....2-11!gjm3 
occurred at the baghouse. cadmium plant and roaster buildings of the 
Electrolytic Plant, and at the charge preparation and crusb1D~ plants of 
the Lead Smelter. Exposure to cadmIum.Jume aoove the current OSHA standard 
of 0.1 mg/m3 occurred at the pellet and sinter plants of the Lead Smelter, 
and at the cadmium plaut of the Electrolytic Zinc plant • 
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General work area concentrations of sulfur dioxide at the roaster buildings 
of the zinc plant exceeded the ceiling values at 10 ppm recommended by the 
American Conference of Governmental Industrial Hygienists. However, 
calculated as 8-hour time-weighted average concentrations. the workers' 
exposure to sulfur dioxide in this area were less than the current and 
proposed OSHA standards of 5 and 2 ppm. respectively in the Roaster #5 but 
above the OSHA standard in the old roaster building. 

Persons working in the cell room were exposed to sulfuric acid mist at 
concentrations above 1.0 mg/m.3 However, the standard for sulfuric acid 
mist is based on a time weighted average concentration. Therefore, persons 
working in the cell room and exposed to sulfuric acid mist did not exceed 
the TWA concentration standard of 1.0 mg/m3. 

Full shift personal samples were collected to determine TWA exposure 
concentrations for each worker participating in the survey. Sample results 
represent the exposure of workers to air contaminants existing at the time 
of the survey . Some plant processes at the lead smelter were not operating 
at full capacity during the survey. The sample results mayor may not be 
representatives of conditions when these processes are operating at full 
capacity. 

The appendix gives a comparison of Buaker Hill and NIOSH data. The samples 
were taken ' several monthS apart by the Bunker Hill Company and NIOSH 
industrial hygienists under various smelter operating conditions. A 
portion of the NIOSH samples were taken when the lead smelter was on 
curtailed operating conditions. Samples were analyzed by different 
laboratories. The Bunker Hill Co. excluded what the company considered 
"outliners" in 15 of the 18 job catergories. NIOSH included all sample 
results. Therefore, it may be unfair to compare the Bunker Rill and NIOSH 
results; both may be correct for the environmental conditions existing at 
the time the samples were collected. 

Ideally, it would be advisable for NIOSH to have taken a number of samples 
for all job categories. Cost of such a study would be prohibited . 

In spite of the' problem list'ed, both NIOSH and Bunker Hill Co. data 
indicate air concentrations of lead greatly exceeding current OSHA 
standards of 0.2 milligrams per cubic meter in most areas where company and 
NIOSH data are compared. 

Though the Bunker Hill Company questions some of the NIOSH sample results, 
"see company comments", the Bunker Rill Co. data clearly indicates 
extremely high lead air concentrations in some areas. 

This report indicates areas where high concentration of toxic air 
contaminants were measured. A renew of the tables" in the report , will also 
document areas where current OSHA standards were n6t ' exceeded. 

II. 1NTRonUCTION 

Section 20(a) (6) of the Occupational Safety and Health Act of 1970, 29 
U.S.C. 669(a)(6), authorizes the Secretary of Health, Education, and 
Welfare, following a written request by any employer or authorized re-



presentative of employees, to determine ~hether any substance normally 
found in the place of employment has potentially toxic effects in such 
concentrations as used or found . A request for a Health Hazard Evaluation 
(HHE) was submitted to the National Institu te for Occupational Safety and 
Health (NIOSH) by the United Steelworkers IJ ': America, Local 7854, on August 
25, 1975. The HHE identified ' lead, cadtninm, arsenic, general dust , sulfur 
dioxide and other metals or materials as substances which are normally 
present in the work environment and which ~ay constitute a toxic exposure 
to employees working in all processes involving crushing and milling of raw 
ore, smelting and refining, and handling of the finished products. ' The 
request was deemed valid by NIOSH based on verification that the request 
complied with provisions of the Occupational S'afety and Health Act of 1970. 

III HEALTH HAZARD EVALUATION 

A. DESCRIPTION OF PROCESS 

Figure 1 depicts the Bunker Hill material flow. 

Concentrator 

Ore from the mining operations is transported to a plant called a 
concentrator where it is upgraded or concentrated. 

To start the mechanical phase of concentrations, ores are dumped into bins 
at the crushing plant. They are then crushed and screened in two steps, 
reducing the material from a diameter as large as 12 inches, down to less 
than 1 inch. From there the ores are transported to a 2500 ton storage bin 
by means of seven feeders and conveyed inside to the ball mill bins. The 
ore is then drawn from these bins into the ball mills for further reduction 
in , size. The ball mills rotate constantly and contain water and a charge 
of 40 tons of steel balls. 

Crushed ore introduced into the ball mills is pulverized by the tumbling 
action of the balls, which are used up at the rate of approximately two 
pounds· for every ton of ore ground. To free one miner~l frQ~ .~nother, ,he 
ore ·must be ground to about the size of fine sugar. The ore is discharged 
from the ball mill into a classifier. This mixture is of a siltlike 
consistency, about 80% solids by weight. The classifier equipment 
separates the properly ground ore from the coarse material. The oversize, 
coarse material is transferred to smaller (7' x 10') ball mills where it is 
reground. The fine material (60% minus 200 mesh) about 50% solids, is 
pumped to the lead flotation cells. 

While in the ball mills, controlled introduction. of certain reagents and 
additives, such as soda ash, sodium cyanide, zinc sulfate, and sodium 
isopropyl xanthate, make it possible to condition the pulp for flotation. 
Then, in the lead flotation cells, large propellers' stir the solution; air 
is introduced to make bubbles; and the leadbearing minerals separate from 
the rest of the solution and are skimmed off the flotation cell as a froth. 
The remaining solution is further conditioned by additional reagents, such 
as copper sulfate and lime, and is pumped into the zinc flotation cells. 
Here, in a similar type of process as occurs in the lead. flotation cells, 
the zinc-bearing minerals are floated away from the tailings. 



Once separated, the lead and zinc concentrates are thickened by settling in 
separate tanks. The thickened slurry is then dravn off and fed to separate 
vacuum drum filters which reduce the moisture content to about 7% in the 
lead concentrate and 12% _ in the zinc' concentrate. The concentrating 
process is now complete and the metal content has been upgraded from an 
average. of 5-7% lead in the mine ore to 65% lead in the lead concentrate. 
The concentrate also contains approximately 6% zinc and about 40 ounces of 
silver per ton. Zinc concentrates contain about 54% zinc and 1.5% lead, 
with six ounces of silver per ton. 

Smelter 

Crude ores and concentrate arriving at the smelter are weighed and sampled 
to determine metallurgical composition and to provide the basis for payment 
on custom material. 

Following sampling, the concentrates are dumped into storage bins at the 
ore preparation unit. Proper proportions of concentrates, crushed crude 
ores and fluxes are dravn from the bins, mixed thoroughly and pelletized. 
Conveyor belts carry the pelletized mixture to the sintering units where 
undersirable sulfur is removed by roasting. This operation also properly 
prepares the mixture for the blast furnace by agglomeration (gathering 
together in a porous mass). The resulting material is called sinter. 

The sinter, now ready for the blast furnace, is mixed with coke and con-' 
veyed to the top of the furnace. Sufficient coke is added with the sinter 
to assure reduction, or release, of the metal from the sinter and other 
materials in the furnace. The blast furnace is essentially an oversized, 
water-jacketed chimney. Thus, air introduced through tuyeres, or ports, 
near the bottom of the furnace and gaseous reducing agents supplies oxygen 
to burn the coke, which in turn furnishes the heat necessary to smelt the 
charge into two products--a lead bullion and a waste material called slag .. 
By virtue of reducing conditions in the furnace, solubility in lead, and 
density of lead bullion, i.e. copper, gold, silver, arsenic, antimony and 
bismuth are collected with the bullion which collects at the bottom, of the 
furnace and is drawn off in a continuous pour. The- lighter slag floats on 
top, ~f the bullion and is tapped off intermittently. 

Because the blast furnace slag contains a higher percentage of zinc, it is ' 
stored in large pots and then charged in the molten state to a slag fuming 
furnace at a predetermined rate. 

Air and coal are introduced into the fuming furnace and the bath heated 
until the metal is volatilized. The zinc vapor is oxidized in the top part 
of the furnace to zinc oxide fume. 

The fume is then rapidly cooled by means of cooling pipes and collected in 
a baghouse. This zinc oxide powdered product is loaded in covered railcars 
and shipped to a paint manufacturer. In addition, heat from the waste 
gase9 of the fuming furnace produces steam which is used throughout the 
smelter for heat and also to drive auxiliary equipment. 



The molten bullion from the blast furnace operation is transported in iron 
pots by an overhead crane to the lead refinery for separation of the 
various impurities. Firstly, . the hot blast furnace bullion is cooled to 
partially remove impurities such as arsenic, antimony, nickel, zinc, sulfur 
and other elements as a cooling dross. Secondly, copper is extracted by 
the addition of sulfur and then cooling to separate and to rise to the 
s.urface as a dross. Once skimmed, the copper and cooling dross are smelted 
in a reverberatory furnace and the matte is sold to copper refiners. 

Then, copper free lead from the drossing kettles is pumped through a 
continuous softening process which removes arsenic and antimony and by 
oxidation and forms a skim . An electric furnace is used to treat this 
skim, producing an arsenical - antimonial lead known as hard lead. 

Removal of gold and silver is the next phase in the refining process. Zinc 
metal is added to the lead in two steps; firstly, for the removal of gold, 
and secondly, for the removal of silver. The gold and silver combine with 
the zinc, and on cooling from a dross which is skimmed off ~nd sent to the 
silver refinery. The zinc is then removed through retorting, and lead is 
taken off by cupelation. In the silver refinery the gold skim is refined 
by retorting ·and cupelation which produces a gold-silver alloy known as 
dore I metal. 

The residual zinc not removed from tne bullion after the gold ana silver 
drosses have been skimmed off is removed by a vacumn dezincing process. In 
this operation, zinc is evaporated from the lead and redeposited as a 
metallic zinc on a condenser. 

Addition of sodium hydroxide removes the last traces of impurities and the 
final product, corroding lead (99.98% pure), is cast for marketing in three 
forms! 100-pound pigs, 25-pound sectional ingots and one-ton blocks. 

Zinc Plant 

The feed for this facility arrives at the plant from many local and distant 
sources, including overseas. Follow1ng sampling and weighing, the concen­
trates are dumped into bins for storage. From storage they are moved to a 
dryer which reduces the moisture content to about four percent. Then they 
are taken to the drying hearths of the flash roaster where the drying pro­
cess is completed. 

The concentrates are then fed to a ball mill for fine grinding and then to 
an air classifier which separates the oversize materials. The oversize 
material is returned to the ball mill for regrinding; the undersize (-200 
mesh) material is collected and fed back into the main section of the 
roaster where the sulfur is burned off in the form of sulfur dioide gas (SO 
). Two 350-ton-per-day sulfuric acid units capture the SO gas from the 
flue system and covert it into sulfuric acid (H SO -) for ut~ization in the 
fertilizer plant or for marketing as sulfuric acid. 

The sulfur-free, fine material which remains .after roasting is called 
calcine. It is weighed in hoppers and apportioned into leach tanks. Re­
turned electrolyte from the cell room (sulfuric acid) is then mixed with 
the calcine and the resulting reaction forms a leach solution. The zinc in 



it is in solution with copper, cadmium, arsenic, antimony, cobalt, and 
nickel. Inso1ub1es suspended in this mixture include lead, silver, gold 
iron, silica and calcium. 

This impure zinc sulfate pulp is now pumped into Burt filters. These 
filters are 5-feet in diameter, 40-feet long, and are made of wood and 
steel As the solution passes through a nylon canvas filter medium, the 
inso1ub1es suspended in the mixture are deposited on the canvases. When 
filtration is complete, the cake is removed and is mixed with water to form 
a slurry. The slurry is discharged from ports at the end of the Burt 
filter and is piped to thickeners. 

Residue settling to the bottom of the thickeners is collected, 
dried. The dried residue is sent to the lead smelter for 
contained metals, partica1ly lead, zinc and silver. 

filtered and 
recovery of 

Purification of the zinc sulfate solution, which has passed through the 
Burt filters, is the next step in the process. A quantity of the solution 
is drawn into an agitated tank and enough zinc dust is added to precipitate 
or cement the copper. The solution then passes through a plate and frame 
filter press where the copper cement is filtered out. This same process is 
repeated step by step through four stages, and other impurities such as 
cadmium, cobalt, nickel, antimony and arsenic are precipitated out of the 
solution. Between each of the stages there is filtration, with the residue 
from the first two filtrations processed into a slurry for the cadmium 
plant. The residue from all other stages is returned to the first 
purification stage. 

In the cadmium plant the residue is leached with spent electrolyte from the 
cell room and the copper is filtered out. Next, zinc dust is added to the 
remaining solution, and the cadmium is removed by precipitation and 
filtration. The resulting cadmium product, called sponge, is dissolved in 
a cadmium-cell electrolyte from which the cadmium metal is recovered by 
electro winning and then melted and cast into various shapes. 

The.zinc neutral solution produced in the purification section is drawn off 
in a continuous flow to the cell room. It is then used to replenish the 
zinc supply in the cell room solution, as it flows· through the cells at a 
rate of 15 gpm through each cell. The zinc is e1ectrowon from the solution 
and deposited On aluminum cathodes in the electrolytic cells. The cathodes 
are pulled either manually or mechanically every 24-hours and the zinc 
stripped and sent to the primary melting furnaces. The spent electrolytes 
is then returned to the leaching section. The 99.98+% pure zinc metal is 
tapped from the furnaces and cast into one ton blocks, 60-pound ·slabs, or 
pumped to alloy furnaces. In the alloy furnaces the zinc metal is mixed by 
the prescribed addition of certain other metals as specified in the 
production of various zinc alloys. 

DESCRIPTION OF PLANT 

The Bunker Hill and Sullivan Mining and Concentrating Company was first 
incorporated in 1887 and the present name of the Bunker Hill Company was 



adopted in 
Company are 
district. 

1956. The corporate headquarters and major operations of the 
located at Kellog, Idaho, in the famed Coeur d'Alene mining 

The Bunker Hill Company was originally involved in only the ~n~ng and con­
centrating of lead-silver ore as found in the Bunker Hill ' Mine. The 
company presently owns outright or has interest in five other mines 
producing, or about to produce, lead, silver, and/or zinc. Also included 
in the Kellogg complex is a dry chemical fertilizer plant, as well as lead 
and zinc smelting and refining facilities. 

The first concentrator was constructed in 1886. The present concentrator, 
known as the "West mill," was built in 1912 and has been modified & 
modernized through the years. 

Construction of Bunker Hill's lead smelter started in May, 1916 with the 
first blast furnace being put on line July 5, 1917. 

Prior to construction of the company smelter and subsequent to that period 
until the 1930s, concentrates from the Bunker Hill Mine were smelted at the 
Tacoma smelter in Tacoma, Washington. 

The Bunker Hill Electrolytic Zinc Plant has 
November, 1928. Know then as the Sullivan Mining 
was the first commerical refining unit in the 
such high purity, i.e., 99.99+%. 

been in production since 
Company Zinc Plant, this 
U.S.A. to produce zinc of 

With two small eLectroytic units the initial plant has a capacity of 50 
tons per day. This was enlarged in 1937 when a third unit brought plant 
output to 120 tons daily. Eleven years later the addition of a fourth unit 
raised the capacity to 160 tons. The fifth unit in 1957, the sixth in 
1963, and the seventh unit in 1967 increased the plant's daily production 
to about 310 tons. 

The total work force of The Bunker Rill Company, which includes mining, 
concentrating, lead smelter, zinc plant and phosphate fertilizer plant, is 
1500 steelworkers, 200 AFL and 350 salaried' personnel. There are 48 female 
employees employed as production or maintenance personnel. A breakdown of 
employees by department is contained in Table 1. 

The company's surface plants operate three shifts per day, seven days per 
week. Major products are lead, zinc, zinc oxide, cadmium, zinc alloys, 
silver, antimonial arsenical lead, gold dross, copper matte, cobalt, 
sulfuric acid, nickel, phosphoric acid (52% PO), weak phosphoric acid 
(28% PO), superphosphoric acid (70% PO) and four grades of fertilizer 
(16-20-0. (16-20-0, 11-48-0, 13-39-0, and 18-46-0). ; 

B. EVALUATION DESIGN 

On September 2, 1975 Drs. Hector Blejer and Alan Palmer and Messrs. Dave 
Bayliss, Lee Larsen, Bruce Gehring, and Mel Cassady, NIOSE, met with , 
officials from Bunker Hill Company and with Dr. Jerome Cole, International 
Lead and Zinc Research Ogaanization (ILZRO), to discuss the request for the 



HHE; NIOSH's requirements under federal regulations for conducting HHEs; 
and the requirements of the company. 

At the completion of the meeting a walk-through survey was conducted. 
Observations mad~ during the walk-through survey provided the basis for the 
protocol of the environmental phase of this study. 

ENVIRONMENTAL PHASE-PART ONE: 

On October 6, 1975 the first part of the environmental phase of the study 
began. Messrs. Troy Marceleno, Gary Streepy, Mark Jones, and Mel Cassady, 
NIOSH Division of Surveillance, Hazard Evaluations and Field Studies 
(DSHEFS) with the assistance of Mel Okawa, NIOSH Region IX, surveyed the 
primary crushers, concentrator, and lead smelter. Messrs. Lee Larsen, 
Robert Vandervort and Robert Miller of the NIOSH Western Area Laboratory 
for Occupational Safety and Health (WALOSH) with the assistance of Arvin 
Apol, NIOSH Region X, and Dr. Bobby Gunter, NIOSH Region VIII, surveyed the 
zinc plant. 

Exposures to -lead and cadmium were evaluated for a high percentage of 
exposed day shift workers in the lead smelter, zinc plant, primary crusher 
and concentrator. Samples for other heavy metals, sulfur dioxide, 
sulfates, (SO ), acid mists, carbon monoxide, free silica, and hydrogen 
sulfide were taken in work areas where exposures to these substances occur. 
Sequential samplers were used in the lead smelter and zinc plant to check 
for variations in the concentration of toxic air contaminants during 
various shifts. General area samples were analyzed by phase contrast 
microscopy for particle size distribution. 

ENVIRONMENTAL PHASE-PART TWO: 

On November 9, 1975 the second part of the environmental phase began. 
Messrs. Gary Streepy, Harry Donaldson and Mel Cassady, DSHEFS, with the 
assistance of Irving Kingsley, NIOSH Region II, and Wes Straub, NIOSH 
Region III, surveyed the primary crusher, concentrator, and lead smelter 
during the first week. Messrs. Harry Donaldson, Eric Kus, and Mel Cassady, 
DSHEFS, with the assistance of Wes Straub, NIOSH Region III and Paul Roper, 
NIOSH Region IV conducted the remaining field work required the second 
week. Messrs. Robert Vandervort, Robert Miller, .Roger Swindle and Lee 
Larsen, WALOSH, with the assistance of Harry Markel, NIOSH Region VI, 
surveyed the zinc plant during the first week. Robert Miller, Roger 
Swindle, George Butler and Lee Larsen of WALOSH with the assistance of 
Arvin Apol, NIOSH Region X, conducted the remaining field work required 
Exposure to lead, cadmium and arsenic were evaluated for all job categories 
sampled during the day shift or the swing shift in the primary crusher, 
concentrator, lead smelter and zinc plant. Samples for other heavy metals, 
SO , SO , acid mists, free silica, arsine, hydrogen sulfide, nirtogen 
dioxide and ozone were taken in work areas where exposures to these 
substances occur. Sequential samplers were used in both plants to check 
for variations in air concentration of SO and heavy metals during various 
shifts. 



An experimental package for a new arsenic sampling method utilizing an 
impregnated filter medium to collect As 0 vapor specie. if present, was 
used. The experiment was designed also to determihe the efficiency of the 
recommended NIOSH method for collecting arsenic . The field testsampling 
method of the experimental design was performed by a consultant with the 
assistance of NIOSH personnel. The consultant was also responsible for the 
analyses . 

C. EVALUATION METHODS 

All personal samples were 8 hour TWA's and for most seven to eight hours in 
duration with the exception of the strippers in the cell room. In this job 
category. the samples were calculated as a TWA because the stripper work on 
an incentive program and usually complete their work in approximately five 
hours • 

• The outlines of the sampling and analytical methods used are: 

1. Heavy Metals 
Samples for heavy metals were collected using an MSA Model G pump at a 
flow rate of 2.01pm using Millipore AA filters as the collection medium. 
These samples were analyzed by atomic absorption spectrometry. 

2. Free Silica 
Free silica samples were taken on a respirable mass basis as outlined 
in the pertinent NIOSH Criteria Document. These samples were analyzed 
for free silica using x-ray diffraction • 

. 3. Sulfur Dioxide and Sulfates 
Area samples for sulfur dioxide and sulfates were collected in an 
impinger using a sequential sampler at a flow rate of 5 lpm using an 
acidic peroxide solution as a collection medium. The impinger was pre­
ceeded by a Millipore AA filter to remove water soluble and insoluble 
sulfates. The sulfuric acid collected in the impinger was analyzed by 
titration. The prefilter was leached with water and analyzed for total 
sulfates. 

4. Sulfuric Acid Mist 
Samples for sulfuric acid were collected using an MSA sampling pump at 
a flow rate of l-2pm using Millipore AA filters as a collection media. 
The samples were analyzed using a titration method for sulfate. 

5. Carbon Monoxide, Ozone, Nitrogen Dioxide, Hydrogen Sulfide 
Carbon monoxide, ozone, nitrogen dioxide, and hydrogen sulfide concen­
trations were determined using NIOSH-approved detector tubes and sampling 
pumps. 

6. Arsenic 
Samples for arsenic were collected using an MSA Model G pump at a flow 
rate of 2.0 lpm using Millipore AA filters as the collection medium. The 
arsenic concentrations were determined by generating the gaseous hydride 
of arsenic and analyzing by atomic absorption spectrometry. 
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7. Arsine 
Arsine concentrations were determined by using NIOSH-approved detector 
tubes.and sampling pump. 

8 •. Respirable Particulates 
Respirable particulate samples were collected using an MSA Model G 
pump at a flow rate of 1.7 lpm using a lOmm nylon cyclone to remove those 
particles greater than 10 microns in diameter and also using a second 
stage consisting of a pre-weighed 37mm Millipore AA filter; The res­
pirable fraction was determined gravimetrically. 

D. EVALUATION CRITERIA 

1. Environmental 
The criteria for evaluating the employee exposures were selected from 
5 sources (the criteria relates to 3 sources, ACGIH, NIOSH and OSHA and the 
remaining two are variations of the three basic sour~es): 

(a) Current legal standards: The Occupational Health Standards 
promulgated by the U.S. Department of Labor, Federal Register, June 27, 1974 
Title 29 Chapter.XVII, Part 1910 Sub-Part Z, Table Z-l and Z-2 for 8-hour 
time-weighted average exposures; 

(b) OSHA Proposed Standards! The airborne exposure limits which 
have been proposed; by the Occupational Safety and Health Administration 
(OSHA) ; 

(c) NIOSH recommenged Standards. The airborne exposure limits which 
NIOSH has recommended to OSHA for Occupational Health Standards; 

(d) Threshold Limit Values (TLVs): Guidelines for airborne exposures 
recommended by ACGIH for 1975; and 

(e) !LV-Intended Changes: The intended changes to the guidelines 
for airborne exposures recommended by the ACGIH for 1975. 
The criteria used in this' investigation to assess potential health 
hazards from airborne exposures are: 

Substance 

Cadmium Dus t 

Cadmium Fume 

Zinc Oxide 

Source 

ACGIH-TLV Proposed 

ACGIH-TLV 

OSHA Current 
Legal Standard 

ACGIH-TLV 

OSHA Current 
Legal Standard 

ACGIH-TLY 

\1 

8-hour TWA 
Average 

0.05 mg/m 3 

0.2 mg/m3 

0.2 mg/m 3 

0.05 mg/m C 

0.1 mg/m 3 

5.0 mg/m 3 



NIOSH Criteria 

OSHA Current 
Legal Standard 

Nickel ACGIH-TLV 

OSHA Current 
Legal Standard 

Cobalt ACGIH-TLV 

OSHA Current 
Legal Standard 

Antimony ACGIH-TLV Proposed 

ACGm-TLV 

OSHA Current 
Legal Standard 

Manganese ACGIH-TLV 

OSHA Current: 
Legal Standard 

Lead ACGIH-TLV 

OSHA Proposed 
Standard 

OSHA Current 
Legal Standard 
NIOSH Criteria 

Arsen:ic ACGIH-TLV Proposed 

ACGIH-TLV 

NIOSH Criteria 

I;).. 

5.0 mg/m3 

5.0 mg/m3 

1.0 mg/m 3 

1.0 mg/m 3 

0.1 mg/m 3 

0.1 mg/m 3 

0.05 mg/m3 

0.5 mg/m 3 

0.5 mg/m 3 

5.0 mg/m C 

5.0 mg/m C 

0.15 mg/m 3 

0.1 mg/m 3 

0.2 mg/m 3 

0.15 mg/m 3 

0.05 mg/m 3 

0.5 mg/~ 

0.004 mg/m3 



OSHA Proposed o .0.04 mg/(,;3 

OSHA Current 0.5 T1Jg/m3 

Legal Standard 

Arsine ACGIH-TLV 0.05 ppm 
0.2 mg/mJ 

OSHA Current 0.05 ppm 3 
Legal Standard 0.2 mg/mJ 

Copper Dust & Mist ACGIH-TLV 1.0 mg/,;J 

OSHA Current 1.0 mg/,;J 
Legal Standard 1.0 mg/,;J 

Copper FWIle ACGm-TLV 0.2 T1Jg/m3 

OSHA Current 0.1 mg/m3 

Legal Standard 

Sulfur Dioxide ACGIH-TLV 13 mg/m3 

5 ppm 

NIOSH Criteria 5 mg/m3 

2 ppm 

OSHA Proposed 5 mg/m3 
2 ppm 

OSHA Current 13 mg/ur3 
Legal Standard (5 ppm) 

Sulfuric Acid ACGIR-TLV 1.0 mg/m3 

NIOSS Criteria 1.0 mg/m3 

OSHA Current 1.0 mg/m3 

Legal Standard 

E. EVALUATION RESULTS AND DISCUSSION 

Tables 2 through 4 summarize the results from the analysis of personnel 
samples. Tables 5 through 25 summarize results by specific contaminants. 

LEAD: 
1. 

Mines Plant (Mines & Concentrators) 
Concentrator-Production Areas: 3 of 5 (20%) of the samples 
lead exceeded the current legal standard of 0.2 mg/mJ and 3 
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2. 

LEAD: 
1. 

2. 

0.1 mg/m of air (Table 5). 
Concentrator-Maintenance: 3 of 10 (30%) of the samples for lead 
exceeded the current legal standard of 0.2 mg/m3 and 5 of 10 (50%) 
of the samples exceeded the proposed OSHA standard of 0.1 mg/m3 
of air (Table 5). 

Lead Smelter 
Charge Preparation 
a. Crane Crew: 9 of 12 (75%) of the samples for lead exceeded the 

current legal standard of 0.2 mg/m and 10 of 12 (83%) of the 
samples exceeded the proposed OSHA standard of 0.1 mg/ m3 of air 
(Table 6). 

b. Charge Preparation Plant: 7 of 9 (78%) of the samples for lead 
exceeded the current legal standard of 0.2 mg/g3 and 8 of 9 
89%) of the · samples exceeded the proposed OSHA standards of 0.1 
mg/m3 of air (Table 6) • 

c. Crushing Plant: 4 of 4 (100%) of the samples for lead exceeded 
the current legal standard of 0.2 mg/m3 and 4 of 4 (lOOj) of the 
samples exceeded the proposed OSHA standard of 0.1 mg/m of air 
(Table 6). 

d. Belt Crew: 6 of 6 (100%) of the samples for lead exceeded the 
current legal standard of 0.2 mg/m3 • and 6 of 6 (100%) of the 
samples exceeded the proposed OSHA standard of 0.1 mg/m3 of air 
(Table 6). 

Sintering 
a. Pellet Plant: 2 of 2 (100%) of the s~ples for lead exceeded 

the current legal standard of 0.2 mg/m and 2 of 2 (100%) 0) 
the samples exceeded the proposed OSHA standard of 0.1 mg/m 
of air (Table 6). 

b. Sinter Plant: 4 of 4 (100%) of the sa5Ples for lead exceeded 
the current legal standard of 0.2 mg/m and 4 of 4 (100%) of the 
samples exceeded the proposed OSHA standard of 0.1 mg/m 3 of air 
(Table 6). 

3. .Smelter 
a. Blast Furnace: 9 of 10 (90%) of the samples for lead exceeded 

the current legal standard of 0.2 mg/m 3 and 10 of 10 (100%) of 
the samples exceeded the proposed OSHA standard of 0.1 mg/m 3 
of air (Table 6). 

b. Fuming Furnace: 17 of 20 (85%) of the samples for lead exceeded 
the current legal standard of 0.2 mg/m 3 and 20 of 20 (100%) of the 
samples exceeded the proposed OSHA standard of 0 .1 mg/m 3 of air 
(Table 6). 

4. Refining 
a. Lead Refinery: 10 of 14 (71%) of the samples for lead exceeded 

the current legal standard of 0.2 mg/m~ and 13 of 14 (93%) of 
the samples exceeded the proposed OSHA sta~ard of 0 .1 mg/m 3 
of air (Table 6). , 

b. Casting and Loading: 5 of 15 (33%) of the.samfles for lead ex­
ceeded the current legal standard of 0.2 mg/m and 10 of 15 (67%) 
of the samples exceeded the proposed OSHA standard 0.1 mg/m 3 
of air (Table 6). ~ 
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c. Cadmium Plant: 2 of 4 (50%) of the samples for lead exceeded the 
current legal standard of 0.2 mg/m~ and 3 of 4 (757.) of the samples 
exceeded the proposed' OSHA standard of 0.1 mg/m 3 of air (Table 6). 

d. Silver Refinery: 5 of 6 (83%) of the samples for lead exceeded 
the current legal standard of 0.2 mg/m 3, and 5 of 6 (83%) of the 
samples exceeded the proposed OSHA standard of 0.1 mg/m 3 of air 
(Table 6). 

5. Materials Recovery 
a. Labor Pool: 9 of 9 (100%) of the samples for lead exceeded the 

current legal· standard of 0.2 mg/m 3, and 9 of 9 (100%) of the samples 
exceeded the proposed OSHA standard of 0.1 mg/mCbf air (Table 6). 

b. Dry Rouse: 1 of 5 (20%) of the samples for lead exceeded the current 
standard of 0.2 mg/m 3, and 4 of 5 (80%) of the samples ex-
ceeded the proposed OSHA standard of 0.1 mg/m3 of air (Table 6). 

c. Acid Plant: None of the samples for lead exceeded the current legal 
standard of 0.2 mg/m3 , or the proposed OSHA standard of 0.1 mg/m 3 
of air (Table 6). 

d. Effluent Plant: None of the samples for· lead exceeded 
the current legal standard of 0.2 mg/m 3, and 1 of 1 (100%) of the 
samples exceeded the proposed OSHA standard of 0.1 mg/m 3 of air 
(Table 6). 

e. Cadmium Plant: 2 of 4 (50%) of the sa~les for lead exceeded 
the current legal standard of 0.2 mg/g , and 3 of 4 (75%) of 
the samples exceeded the proposed OSHA standard of 0.1 mg/m 3 of air 
(Table 6). 

e. Baghouse Service: 1 of 1 (100%) of the samples for lead exceeded 
the current legal standard of 0.2 mg/m3 , and 1 of 1 (100%) of the 
samples exceeded the proposed OSHA standard of 0.1 mg/m 3 of air 
(Table 6). 

f. Baghouse Operator: 3 of 3 (100%) of the samples for lead exceeded 
the current legal standard of 0.2 mg/m 3, and 3 of 3 (100%) of the 
samples exceeded the proposed OSHA standard of 0.1 mg/m 3 of air 
(Table 6). 

6. Maintenance 
.a. Maintenance S-l: 5 of 6 (83%) of the ~amples for lead exceeded 

the current legal standard of 0.2 mg/m , and 6 of 6 (lOqr) of the 
samples exceeded the proposed OSHA standard of 0.1 mg/m of air 
(Table 6). 

b. Maintenance 5-2: 4 of 4 (100%) of the samples for lead exceeded 
the current legal standard of 0.2 mg/m~ and 4 of 4 (100%) ~ 
the samples exceeded the proposed OSHA standard of 0.1 mg/m of 
air (Table 6) •• 

c. Maintenance S-3: 13 of 13 (100%) of the samples for lead exceeded 
the current legal standard of 0.2 mg/m~ and 13 of 13 (llq%) of 
the samples exceeded the. proposed OSHA standard of 0.1 mg/m 3 of air 
(Table 6). 

d. Maintenance S-4: 15 of 16 (94%) of the samples for lead exceeded 
the current legal standard of 0.2 mg/m3, and . 16 of 16 (100%)3 of 
the samples exceeded the proposed OSHA standard of 0.1 mg/m of 
air (Table 6). 

e. Maintenance S-5: 3 of 4 (75%) of the spmples for lead exceeded 
the current legal standard of 0.2 mg/m 3, and 4 of 4 (100%) of 
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the samples exceeded the proposed OSHA standard of 0.1 mg/m 3 
of air (Table 6). 

f. Maintenance 5-7: 6 of 7 (86%) of the samples for lead exceeded 
the current legal standard of 0.2 ' mg/m 3, and 7 of 7 (100%) of the 
samples exceeded the proposed OSHA standard of 0.1 mg/m~f air 
(Table 6). 

g. Maintenance 5-8: 1 of 1 (100%) of the samples for lead exceeded 
the current legal standard of 0.2 mg/m 3, and 1 of 1 (100%) of 
the samples exceeded the proposed OSHA standard of 0.1 mg/m 3 of air 
(Table 6). 

h. Maintenance S-lO : 4 of 4 (100%) of the samples for lead exceeded 
the current 'legal standard of 0.2 mg/m 3, and 4 of 4 (100%) of the 
samples exceeded the proposed OSHA standard of 0.1 mg/m 3 of air 
(Table 6). 

LEAD: Zinc Plant 

1. Acid Plant 
a. Operator - Helper: None of the samples for lead exceeded the current 

legal standard of 0.2 mg/m·3 or the proposed OSHA standard of 0.1 mg/m 3 
of air (Table 7) . 

b. Foreman: None of the samples for lead exceeded the current legal 
standard of 0.2 mg/m 3 0r the OSHA standard of 0 .1 mg/m 3 0f air 
(Table 7). 

2. Baghouse & Cottrell . 
a. Operator/ Flue Dustman: 6 of 6 (100%) of the samples for lead 

exceeded the current legal standard of 0.2 mg/m 3, and 6 of 6 (100%) 
of the samples exceeded the proposed OSHA standard of 0.1 mg/m 3 of 
rlr (,rable 7). 

b. Maintenance: 1 of 1 (100%) of the samples for lead exceeded the 
current legal standard of 0.2 mg/m~ and 1 of 1 (100%) of the sam­
ples exceeded the proposed OSHA standard of 0 .1 mg/m3 of air (Table 7). 

c. Foreman: None of the samples for lead exceeded the current legal 
standard of 0.2 mg/m3, but 1 of , l (100%) of the samples exceeded the 
proposed OSHA standard of 0.1 mg/m3 of air (Table 7) • 

. 3. Cadmium Plant 
a. Caster: None of the samples for lead exceeded the current lega~ 

standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m 
of air (Table 7) . 

b. Shifter/Leadman: None of the samples for lead exceeded the current 
legal standard of 0.2 mg/m 3 or the proposed OSHA standard of 
0.1 mg/m of air (Table 7). 

c. Pressman/Operator : None of the samples for lead exceeded the cur­
rent legal standard of 0-.2 mg/m 3 or the proposed OSHA standard of 
0.1 mg/m~ of air (Table 7). 

4. Concentrate Handling 
a, Concentrate Handling Operator : 2 of 4 (SO%) of the samples for 

lead exceeded the current legal standard of 0.2 mg/m~ and 3 of 4 
(75%) of the samples exceeded the proposed OSHA standard of 0.1 mg/m 3 
of air (Table 7). 

b. Loader - Helper : 3 of 3 (100%) of the samples for lead exceeded 
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the current legal standard of 0.2 mg/mJ, and 3 of 3 (100%) of the 
samples exceeded the proposed OSHA standard of 0.1 mg/m3 of air 
(Table 7). 

c. are Loader: 5 of 6 (83%) of the samples for lead exceeded the cur­
rent legal standard of 0.2 mg/~, and 5 of 6 (83%) of the samples 
exceeded the proposed OSHA standard of 0.1 mg/m3 of air (Table 7). 

5. Electrolytic Department 
a. Anode Shop 

(1) Fabrication: 1 of 2 (50%) of the samples for lead exceeded the 
current legal standard of 0.2 mg/~, and 2 of 2 (100%) of the sam­
ples exceeded proposed OSHA standard of 0.1 mg/~ of air (Table 7) . 

b. Cellroom 
(1) Operator: None of the samples for lead exceeded the current legal 
standard of 0.2 mg/u? or the proposed OSHA standard of 0.1 mg/~ of air 
(Table 7). 
(2) Leadman: None of the samples for lead exceeded the current legal 
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m3 of 
air (Table 7). 
(3) Cell repair: None of the samples for lead exceeded 
the current legal standard of 0.2 mg/m3 , and 8 of 23 (3~%) of the 
samples exceeded the proposed OSHA s.tandard of 0.1 mg/m of air 
(Table 7). 
(4) Stripper: 1 of 17 (6%) of the samples for lead exceeded the 
current legal standard of 0.2 mg/m3, and 1 of lj (6%) of the samples 
exceeded the proposed OSHA standard of 0.1 mg/m of air (Table 7). 
(5) Utility - Cleanup: None of the samples for lead exceeded the 
current legal standard of 0.2 mg/m 3 but 1 of 2 ~50%) of the samples 
exceeded the proposed OSHA standard of 0.1 mg/m of air (Table 7). 

6. Leach Department 
a. Leach 

(1) Leachman: None of the samples for lead exceeded the curre~t legal 
standard of 0.2 mg/m 30r the proposed OSHA standard of 0.1 mg/m of air 
(Table 7). 
(2) Mud Mill Operator: 2 of ·2 (100%) ~ the samples for lead exceeded 
the current legal standard of 0.2 mg/m and'2 o~ 2 (100%) of the samples 
exceeded the proposed OSHA standard of 0.1 mg/m of air (Table 7). 
(3) Operator: None of the samples for lead exceeded the currens legal 
standard of 0.2 mg/m 3 or the proposed OSHA standard of 0.1 mg/m of air 
(Table 7). 
(4) Shift Foreman: None of the samples for lead exceeded the currens 
legal standard of 0.2 mg/m 3 or the proposed OSHA standard of 0.1 mg/m 
of air (Table 7). 

b. Burt Filter . 
(1) Operator: None of the samples for lead exceeded the currenr legal 
standard of 0.2 mg/~ or the proposed OSHA standard of 0.1 mg/m of 
air (Table 7). 
(2) Repairman: None of the samples for lead exceeded the curre~t legal 
standard of 0.2 mg/~ or the proposed OSHA standard· of 0.1 mg/m of 
air (Table 7). 

7. Maintenance 
a. Z-l Area 



(1) Maintenance Mechanic: 12 of 15 (80%) of the the samples for lead ex­
ceeded the current legal standard of 0.2 mg/m3, and 14 of 15 (93%) of the 
samples exceeded the proposed OSHA standard of 0 . 1 mg/m3 of air (Table 7). 
(2) Maintenance Relief Foreman: None of the samples for lead exceeded 
the current legal standard of 0.2 mg/g3, but 1 of 1 (100%) exceeded the 
proposed OSHA standard of 0.1 mg/g3 of air (Table '7). 
(3) Oiler: 8 of 8 (100%) of the samples for lead exceeded the current 
legal standard of 0.2 mg/g3 , and 8 of 8 (100%) of the samples exceeded 
the proposed OSHA standard of 0.1 mg/m3 of air (Table 7). 

b. Z-2 Area 
(1) Maintenance Mechanic: 6 of 11 (50%) of the samples for lead exceeded 
the current legal standard of 0.2 mg/m3 , and 7 ~f 11 (50%) of the samples 
exceeded the proposed OSHA standard of 0.1 mg/m of air (Table 7). 
(2) Mechanic Helper: 1 of 4 (25%) of the samples for lead exceeds 
the current legal standard of 0.2 mg/m3 , and 2 ~f 4 (50%) of the samples 
exceeded the proposed OSHA standard of 0.1 mg/m of air (Table 7). 
(3) Oiler: None of the samples for lead exceeded the current l3gal 
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m of air 
(Table 7). 

c. Melting pepartment Maintenance 
(1) Mechanic: None ~f the samples for lead exceeded the curren5 legal 
standard of 0.2 mg/m or the proposed OSHA standard of 0.1 mg/m of 
air (Table 7). 
(2) Mechanic Helper: 1 of 1 (100%1 of the samples for lead exceeded the 
current legal standard of 0.2 mg/m , and 1 of 1

3
(100%) of the samples 

exceeded the proposed OSHA standard of 0.1 mg/m of air (Table 7). 
d. Cellroom Maintenance 

(1) Carpenter Foreman: No~e of the samples for lead exceeded the cur3ent 
legal standard of 0.2 mg/m or the proposed OSHA standard of 0.1 mg/m 
of air (Table 7). 
(2) Oiler: None of the samples for lead exceeded the current ljgal 
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m of air 
(Table 7). 
(3) Carpenters: Nonj of the samples for lead exceeded the currjnt legal 
standard of 0.2 mg/m or the proposed OSHA standard of 0.1 mg/m of air 
(Table 7). 
(4) Mechanics: None of the-samples for. lead exceeded the current legal 
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m3 of air 
(Table 7). 

e. Machine Shop 
(1) Welder: None of the samples for lead exceeded the current legal 
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m 3 of 
air (Table 7). 
(2) Blacksmith: None of the samples for lead exceeded the current legal 
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m 3 of air 
(Table 7). 
(3) Machinist Apprentice: None of the samples for lead exceeded the 
current legal standard of 0.2 mg/m 3 or the proposed OSHA standard of 
0.1 mg/1II3 of air (Table 7) • 

• 
8. Melting Department 

a. ' Casting 
(1) Shift Foreman: None of the samples for lead exceeded the curren~ 
legal standard of 0.2 mg/m 3 or the proposed OSHA standard of 0.1 mg/m 
nf ~i~ (Table ' 7\ , 
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(2) Melting Department Operator: None of the samples for lead exceeded the 
current legal standard of 0.2 mg/m3 or the proposed OSHA standard of 
0.1 mg/m3of air (Table 7). 
(3) Skimming and Ladling : None of the samples for lead exceeded the Jurrent 
legal standard of 0.2 mg/m3 or the proposed OSHA standard of 0 .1 mg/m 
of air (Table 7). 
(4) Scrap Furnace Operator: None ~f the samples for lead exceeded the 
current legal standard of 0.2 mg/m or the proposed OSHA standard of 
0.1 mg/m3 of air (Table 7). . 
(5) Furnaceman: None of the samples for lead exceeded the current 
legal standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 
mg/m? of air (Table 7) . 
(6) Alloyer: None of the samples for lead exceeded the current

3
legal 

standard of 0 . 2 mg/m? or the proposed OSHA standard of 0.1 mg/m of 
air (Table 7). 

b. Shipping 
(1) Operator: None of the samples for lead exceeded the curren§ legal 
standard of 0 . 2 mg/m3 or the proposed OSHA standard of 0.1 mg/m of 
air (Table 7). 
(2) Scaleman : None of the samples for lead exceeded the curren§ legal 
standard of 0 . 2 mg/m3 or. the proposed OSHA standard of 0.1 mg/m of air 
(Table 7). 

9 . Purification Department 
a. Foreman: None of the samples for lead exceeded the current leg~l 

standard of 0 . 2 mg/m3 or the proposed OSHA standard of 0.1 mg/m of air 
(Table 7). 

b. Pressman: None of the samples for lead exceeded the current legal 
standard of 0 . 2 mg/m3 or the proposed OSHA standard of 0.1 mg/m] of 
air (Table 7) . 

c. Operator: None of the samples for lead exceeded the current le~al 
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m of air 
(Table 7). 

d. Laborer - Cleanup: 1 of 4 (25%) of the samples for lead exceeded the 
current legal standard of 0.2 mg/m3, and 2 of 4 (50%) of the samples 
exceeded the proposed OSHA standard of 0.1 mg/m 3 of air (Table 7). 

e. Tank Hitter: None of the samples for lead exceeded the current legal 
standard of 0.2 mg/m3 or the proposed OSHA standard of 0.1 mg/m 3 of air 
(Table 7). 

10. Roasters 
a. Operator: 5 of 5 (100%) of the samples for lead exceeded the current legal 

standard of 0.2 mg/m 3 and the proposed OSHA standard of 0.1 mg/m 3 of air (Table 7). 
b. Helper: 3 of 3 (100%) of the samples for lead exceeded the current 

legal standard of 0.2 mg/m 3, and 3 of ) (100%) of the samples exceeded 
the proposed OSHA standard of 0.1 mg/m of air (Table 7) . 

c. Lancer: 4 of 4 (100%) of the samples for lead exceeded the current 
legal standard of .0.2 mg/m 3, and 4 of 4 (100%) of the samples exceeded 
the proposed OSHA standard of 0.1 mg/m 3 of air (Table 7). 

d. Boiler Operator: 2 of 3 (67%) of ~e samples for lead exceeded the 
current legal standard of 0.2 mg/m , and 2 of 3

3
(67%) of the samples 

exceeded the proposed OSHA standard of 0.1 mg/m of air (Table 7). 
e. Wedge Operator: 2 of 2 (100%) of fhe samples for lead exceeded the 

current legal standard of 0.2 mg/m • and 2 of 2 (100%) of the 
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~amples exceeded the proposed OSHA standard of 0.1 mg/~ of air 
(Table 7) . 

f. Pre Treatmant Operator: None of the samples for lead exceeded the current 
legal standard of 0.2 mg /a? or the proposed OSHA standard of 0 .1 mg/m3 
of air (Table 7). 

CADMIUM: (Mine & Concentrators) 
Mines Plant 

1. Concentrator-Production Areas: None of the sam~les for cadmium 
exceeded the current legal standard of 0.2 m$/~ or the samples 
exceeded the proposed ACGIH-TLV of 0.05 mg / n2 of air (Table 8). 

2. Concentrator-Maintenance: None of the samples for cadmium exceeded 
the current legal standard of 0.2 mg/~ or the proposed ACGIH-TLV 
standard of 0.05 mg/m3 of air (Table 8). 

CADMIUM : Lead Smelter 
1. Charge Preparation 
a. Crane Crew: 1 of 11 (9%) of the samples for cadmium exceeded the 

current legal standard of 0.2 mg/m3, and 11 ~f the samples 
exceeded the proposed ACGIH-TLV of 0.05 mg/m of air (Table 9). 

b . Charge Preparation Plant : 5 of 11' (45%) of th1 samples for cadmium 
exceeded the current legal standard of 0.2 mg/m , and 5 of ~1 (45%) 
of the samples exceeded the proposed ACGIH-TLV of 0.05 mg/m of 
air (Table 9) . 

c. Crushing Plant: 1 of 4 (25%) of the s~ples for cadmdum exceeded 
the current legal standard of 0.2 mg/m , and 1 of 4 S25%) of the 
samples exceeded the proposed ACGIR-TLV of 0.05 mg/m of air 
(Table 9). 

d. Belt Crew: 2 of 6 (33%) of the samples for cadmium exceeded the 
current legal standard of 0 . 2 mg/ m3, and 2 of 6 (33%) of the sam­
ples exceeded the proposed ACGIR-TLV of mg/m3 of air (Table 9). 

2. Sintering 
a. Peller Plant: 1 of 3 (32%) of the sam~les for cadmium exceeded­

the current legal standard of 0.2 mg/m , and 2 of 3 ~67%) of the 
samples exceeded the proposed ACGIR-TLV of 0.05 mg/m of air 
(Table 9). 

b. Sinter Plant: 1 of 4 (25%) of the sam~les for cadmium exceeded 
the current legal standard of -0.2 mg/m and 4 of 4 (100%1 of 
the samples exceeded the proposed ACGIR-TLV of 0.05 mg/m of 
air (Table 9). 

3. Smelter 
s. Blast Furnace: 2 of 11 (20%) of the s~mples for cadmdum exceeded 

the current legal standard of 0 . 1 mg/m , and 5 of 10 (60%) of the 
samples exceeded the proposed ACGIR-TLV of: 0,05 mg/m 3 of air 
(Table 9). 

b. Fuming Furnace: 1 of 21 (5%) of t~e samples for cadmium exceeded the 
current legal standard of 0.1 mg/m , and 1 o~ 21 (5%) of the samples 
exceeded the proposed ACGIR-TLV of 0.05 mg/m of air (Table 9). 

-4. Refining 



a. Lead Refinery: None of the samples for cadmium exceeded the 
current legal standard of 0 . 1 mg/m 3, or the proposed ACGIH-TLV 
of 0.05 mg/m 3 of air (Table 9). , 

b. Casting and Loading: None of the samples for cadmium exceeded the 
current l~al standard of 0.1 mg/m 3 or the proposed ACGIH-TLV of 
0.05 mg/m 'of air (Table 9). 

c. Cadmium Plant: 2 of 4 (50%) of the samples for cadkium exceeded the 
current legal standard of 0.2 mg/m 3 and 2 of' 4 (50%) of the samples 
exceeded the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 9). 

d. Silver Refinery: None of the samp~es for cadmium exceeded the 
current lega~ standard of 0.1 mg /m or the proposed ACGIH-TLV 
of 0.05 mg/m of air (Table 9). 

5. Materials Recovery 
a. Labor Pool : 4 of 9 (44%) of the samples for cadmium exceeded the current 

legal standard of 0 . 2 mg/m2, but 5 of 9 (56%) of the samples ex-
ceeded the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 9) . 

b, Dry House: None of the samples for cadmium exceeded the current 
legal standard of 0.2 mg/m3 or the proposed ACGIB-TLV of 0.05 mg/m3 

of air (Table 9). 
c. Acid Plant: The one sampl~ for cadmium did not exceed the current 

legal standard of 0.2 mg/~ or the proposed ACGIB-TLV of 0 . 05 mg/m3 

of air (Table 9). 
d. Effluent Plant: The one sample for cadmium did not exceed the cur5ent 

legal standard of 0.2 mg/mJ or the proposed ACGIH-TLV of 0.05 mg/m 
of air (Table 9). 

e. Baghouse Service: The one sample 50r cadmium did not exceed the 
current legal standard of 0.1 mg/m or the proposed ACGIH-TLV of 
0.05 mg/~ of air (Table 9). 

f. Baghouse Operator: 3 of 7 (43%) of th~ samples for cadmium exceeded 
the current legal standard of 0.1 mg/m , and 4 of 7 ~57%) of the 
samples exceeded the proposed ACGIH-TLV of 0.05 mg/m of air (Table 9) . 

6. Maintenance 
a. Maintenance S-l: None of the samp~es for cadmium exceeded the 

current lega~ standard of 0.2 mg/m or the proposed ACGIH-TLV 
of 0.05 mg/m of air (Table 9) . 

' b. Maintenance S-2: None of the sam~les for cadmium exceeded the 
current legal standard of 0.2 mg/m , but 2 of 4 (50%) of the samples 

exceeded the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 9). 
c. Maintenance S-3: 1 of 11 (9%) of the samples for cadmium exceeded 

the current legal standard of 0.2 mg/m3 , and 8 of 11 (73%) of the 
samples exceeded the proposed ACGIH-TLV of 0.05 mg/m 3 of air (Table 9). 

d. Maintenance S-4: 1 of 20 (5%) of the samples for cadmium exceeded 
the current legal standard of 0.2 mg/m 3, and 8 of 20 (40%) of the 
samples exceeded the proposed ACGIH-TLV of 0.05 mg/m 3 of air (Table 9). 

8. Maintenance S-5: None of the samples for cadmium exceeded the current 
legal standard of 0.2 mg/m3, but 1 of 4 (25%) of the samples exceeded 
the proposed ACGIH-TLV of 0.05 mg/m 3 of air (Table 9). 

f. Maintenance S-7: None of the samples for cadmium exceeded the 
current legal standard of 0.2 mg/m J or the proposed ACGIH-TLV 
of 0.05 mg/m 3 of air (Table 9). 

g. Maintenance S-8: None of the samples for cadmium exceeded the 
current legal standard of 0.2 mg/m 3 or the proposed ACGIH-TLV ' 
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of 0.05 mg/m3 of air (Table 9). 
h. Maintenance 5-10: None of the samples for cadmiUm exceeded the 

current legal standard of 0.2 mg/m3 or the proposed ACGIH-TLV 
of 0.05 mg/m3 of air (Table 9). 

CADMIUM: Zinc Plant 
1. Acid Plant 
a. Operator-Helper: None of the samples for cadmium exceeded the 

current legal standard of 0.2 mg/m3 or the. proposed ACGIH-TLV of 
0.05 mg/m3 of air (Table 10). 

b. Foreman: None of the samples for cadmium exceeded the current 
legal standard of 0.2 mg/m3 for dust or the proposed ACGIH-TLV of 
0.05 mg/m3 of air (Table 10). 

2. Baghouse & Cottrell 
a. Operator/Flue Dustman: 2 of 6 (33%) of the samples for cadmium 

exceeded the current legal standard of 0.2 mg/m3 fer dust, J of 6 
(50%) exceeded the current legal standard of 0.1 mg/m3 for a fume; 
and 5 of.6 (83%) of the samples exceeded the proposed ACGIH-TLV of 
O. OS mg/m 3 of air (Table 10). 

g. Maintenance: None of the samples for cadmium exceeded the current 
legal standard of 0.2 mg/m3 for dust; 1 of 1 (100%) exceeded the 
current legal standard of 0.1 mg/m3 for a fume; and 1 of 1 (100%) 
of . the samples exceeded the proposed ACGIH-TLV of 0.05 mg/m3 of air 
(Table 10). 

c. Foreman: None of the sampjes for cadmium exceeded the current 
legal standard of 0.2 mg/m for dust; 0.1 mg/m3 for fume or the 
proposed ACGIH-TLV of 0.05 mg/~ of air (Table 10). 

3. Cadmium Plant 
a. Caster: 2 of 3 (67%) of the sampljs for cadmium exceeded the 

current legal standard of 0.1 mg/m for fume and 3 of J (lOg%) 
of the samples exceeded the proposed ACGIH-TLV of 0.05 mg/m of 
air (Table 10). 

b. Shifter/Leadman: None of the samples for cadmium 
current le·gal standard of 0.1 mg/~ for fume, but 
of the samples exceeded the proposed ACGIH-TLV of 
air (Table 10). 

exceeded the 
1 of 3 (J1~O 
0.05 mg/m of 

c. Pressman/Operator: None of the s~ples for cadmium exceeded the 
current legal standard of 0.1 mg/m for fume, 2 of 5 (40%) of the 
samples exceeded the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 10). 

4. Concentrate Handling 
a. Concentrate Handling Operator: None of the-sam~les for cadmium 

exceeded the ~urrent legal standard of 0.2 mg/m for dust, and 1 of 4 
(25%) of the samples exceeded the proposed ACGIH-TLV of 0.05 mg/mJ 

of air (Table 10). 
b. Loader-Helper: None of the sample~ for cadmium exceeded the 

~~~:~~dl~~~p~~:~::~dA~~I~~~~g~; O:~~ :~i:3a~~ ~~~e(~!b~~el~)~Ples 
c. ·Ore Loader: 1 of 6 (15%) of the s~mples for cadmium exceeded the 

. current legal~tandard of 0,2 mg/m for dust and 5 o~ 6 (83%) of the 
samples excee~ed the proposed ACGIH-TLV of 0.05 mg/m of air (Table 10). 



5. Electrolytic Department 
a. Anode Shop 
(1) Fabrication: None of the j amp1es for cadmium exceeded the current 

legal standard of 0.2 mg / n or the proposed ACGIH-TLV of 0.05 mg/m3 

of air (Table 10). 
b. Cellroom 
(1) Operator: None of the samules for cadmium exceeded the current 

legal standard of 0.2 mg /m3 or the proposed ACGIH-TLV of 0.05 mg/m3 
of air (Table 10). 

(2) Leadman: None of the samples for cadmium exceeded the current 
legal standard of 0.2 mg/~ or the proposed ACGIH-TLV of 0 . 05 mg/m3 
of air (Table 10). 
(3) Cell repair: None of the s~mples for cadmium exceeded the cur­
rent legal standard of 0.2 mg/m or the proposed ACGIH-TLV of 0.05 
mg/rrf of air (Table 10). 
(4) Stripper: None of the samples for cadmium exceeded the current 
legal standard of 0.2 mg/m3 or the proposed ACGIH-TLV of 0.95 mg/m3 
of air (Table 10) • 
(5) Utility~Cleanup: None of the Jamples for cadmium exceeded the 
current Ijgal standard of 0.2 mg / m or the proposed ACGIH-TLV of 
0.05 mg/m of air (Table 10). 

6. Leach Department 
a. Leach 

(1) Leachman: None of the samples for cadmium exceeded the current 
legal standard of 0.2 mg/m3 or the proposed ACGIH-TLV of 0.05 mg/mJ 

of air (Table 10). 
(2) Mud Kill Operator: None of t hJ samples for cadmium exceeded the 
current rrgal standard of 0.2 mg/m or the proposed ACGIH-TLV of 
0.05 mg/m of air (Table 10). . 
(3) Operator: None of th")samples for cadmium exceeded the curren3 legal standard of 0.2 mg/m or the proposed ACGIH-TLV of 0.05 mg/m 
of air (Table 10). 
(4) Shift Foreman: None of the samples for cadmium exceeded the 
current legal standard of 0.2 mg/mJ or the proposed ACGIH-TLV of 
0.05 mg/m3 of air (Table 10). 

b. Burt Filter 
(1) Operator: None of the samples for cadmium exceeded the 
current legal standard of 0 . 2 mg/mJ or the proposed ACGIH-TLV of 
0.05 mg/m3 of air (Table 10). 
(2) Repair: None of the samples for cadmium exceeded the current 
legal standard of 0.2 mg/m 3 or the proposed ACGIH-TLV of 0.05 mg/m3 
of air (Table 10). 

7. Maintenance 
a. Z-l Area 

(1) Maintenance Mechanic: None of the samples for cadmium exceeded 
the current legal standard of 0.2 mg/m3 for dust, 11 of 11 (73%) of the 
samples exceeded ~he proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 10). 
(2) Maintenance M~chanic Apprentice: None of the samples for cadmium 
exceeded the current legal standard of 0.1 mg/m3 for fume, but 6 of 10 
exceeded the current legal standard of 0.2 mg/m3 for dust, but 6 of 10 
(60%) of the samples exceeded the proposed ACGIH-TLV of 0.05 mg/m3 



of air (Table 10). 
(3) Maintenance Relief Foreman: None of the samples for cadmium ex­
ceeded the current legal standard of 0.2 mg/m3 for dust or the proposed 
ACGIH-TLV of 0.05 mg/m3 of air (Table 10). 
(4) Oiler: None of the samples for cadmium exceeded the current legal 

standard of 0.2 mg/m3 , for dust, but 3 of 7 (43%) of the samples exceeded 
the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 10). 

b. Z-2 Area 
(1) Maintenance Mechanic: None of the samples for cadmium exceeded the 
current legal standard of 0.2 mg/m3 , for dust, but 2 of 11 (18%) of the 
samples exceeded the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 10). 
(2) Mechanic Helper: None of the samples for cadmium exceeded the cur­
rent legal standard of 0.2 mg/m3 for dust or the proposed ACGIH-TLV of 
0.05 mg/m3 of air (Table 10). 
(3) Oiler: None of the samples for cadmium exceeded the current lega~ 
standard of 0.2 mg/m3 for dust or the proposed ACGIH-TLV of 0.05 mg/m 
of air (Table 10). 

c. Melting Department Maintenance 
(1) Mechanic: None of the samples for cadmium exceeded the current le~al 
standard of 0.2 mg/m3 , for dust or the proposed ACGIH-TLV of 0.05 mg/m 
of air (Table 10) . 
(2) Mechanic Helper: None of t5e samples for cadmium exceeded the cur­
rent legal standard of 0.2 mg/m for dust or the proposed ACGIR-TLV of 
0.05 mg/m3 of air (Table 10). 

d. Cellroom Maintenance 
(1) Carpenter Foreman: None of

3
the samples for cadmium exceeded the cur­

rent legal standard of 0.2 mg/m for dust or the proposed AeGIB-TLV of 
mg/m3 of air (Table 10). 
(2) Oiler: None of She samples for cadmium exceeded the current lega~ 
standard of 0.2 mg/m for dust or the proposed ACGIB-TLV of 0.05 mg/m 
of air (Table 10) . 
(3) Carpenters: Non,) of the samples for cadmium exceeded the current :tegal 
standard of 0.2 mg/m for dust or the proposed ACGIH-TLV of 0.05 mg/m 
of air (Table 10) . 
(4) Mechanics: None of th') samples for cadmium exceeded the current 
lega~ standoard of 0.2 mg/m for dust or the proposed ACGIH-TLV of 0.05 
mg/m of air (Table 10). 

e. Machine Shop 
(1) Welder: None of 3the samples for cadmium exceeded the current legal 
standard of 0.1 mg/m for fume or the proposed ACGIH-TLV of 0 . 05 mg/~ 
of air (Table 10). 
(2) Blacksmith: None of the samples for cadmium exceeded the current 
legal standard of 0.1 mg/m3 for fume or the proposed ACGIR-TLV of 0.05 
mg/m.3 of air (Table 10). 
(3) Machinist Apprentice: None of the samples for cadmium exceeded the 
current legal standard of 0.2 mg/m 3 for dust or- the proposed ACGIH-TLV 
of 0.05 mg/m 3 of air (Table 10). 

8. Melting Department 
a. Casting 0_ 

(1) Shift ForelllSn:'o None of the samples for cadmium exceeded the current 
legal standard of Q. 2 mg/m 3 for dust or the proposed ACGIH-TLV 0 of 0.05 
mg/m 3 of air (Table 10). 
(2) Melting Department Operator: None of the samples for cadmium exc~eded 

; 



b. 

9. 
a. 

b. 

c. 

d. 

e. 

the current legal standard of 0.2 mg/m3 for dust or the proposed ACGIH­
TLV of 0.05 mg/m3 of air (Table 10). 
(3) Skimming and Ladling: None of the samples for cadmium exceeded the 
current legal standard of 0.1 mg/m3 for fume or the proposed ACGIH-TLV 
of 0.05 mg/m3 of air (Table 10). 
(4) Scrap Furnace Operator: None of the samples for cadmium exceeded 
the current legal standard of 0.2 mg/m3 for a dust or the proposed ACGIH­
TLV of 0.05 mg/m3 of air (Table 10). 
(5) Furnaceman: None of the samples for cadmium exceeded the current 
legal standard of 0.1 mg/m3 for a fume or the proposed ACGIH-TLV of 0.05 
mg/m3 of air (Table 10). 
(6) Alloyer: None of the samples for cadmium exceeded the current legal 
standard of 0.1 mg/m3 for a fume or the proposed ACGIH-TLV of 0.05 mg/m3 
of air (Table 10). 
Shipping 
(1) Operator: None of the samples for cadmium exceeded the current legal 
standard of 0.1 mg/m~ for a fume or the proposed ACGIH-TLV of 0.05 mg/m 3 
of air (Table 10). 
(2) Scaleman: None of the samples for cadmium exceeded the current legal 
standard of, 0.1 mg/m3 for a fume or the proposed ACGIH-TLV of 0.05 mg/m 3 
of air (Table 10) . 

Purification Department 
Foreman: None of th~ samples for cadmium exceeded the current legal 
standard of 0.2 mg/mJ for a dust or the proposed ACGIH-TLV of 0.05 mg/m 3 

of air (Table 10). 
Pressman: None of the samples for cadmium exceeded the current legal 
standard of 0.2 mg/m3 for a dust or the proposed ACGIH-TLV of 0 . 05 mg/m 3 

of air (Table 10). 
Operator: None of the samples for cadmi~ exceeded the current legal 
standard of 0.2 mg/m3 for a dust or the proposed ACGIH-TLV of 0.05 mg/m 3 

of air (Table 10). 
Laborer - Cleanup: None of the s~ples for cadmium exceeded the 

current legal sta~dard of 0.2 mg/m for a dust or the proposed ACGIH­
TLV of 0.05 mg/m of air (Table 10). 
Tank Hitter: None of the ~amples for cadmium exceeded the current 
legal standa5d of 0'.2 mg/m for a fume or the proposed ACGIH-TLV 
of 0.05 mg/m of air (Table 10). 

10. Roasters 
a. Operator: 1 of 5 (20%) of

3
the samples for cadmium exceeded the current 

legal standard of 0.2 mg/m for a fume, and 5 of 5 (~007.) of the 
samples exceeded the proposed ACGIH-TLV of 0.05 mg/m' of air (Table 10). 

b. Helper: 1 of 3 (33%) of t~e samples for cadmium exceeded the current 
legal standard of 0.2 mg/m for fumes, and 3jlf 3 (100%) of the samples 
exceeded the proposed ACGIH-TLV of 0.05 mg/m of air (Table 10). 

c. Lancer: 1 of 4 (25%) of the samples for cadmium exceeded the current 
legal standard of 0.2 mg/m 3, for fumes and 3 of 4 (75%) of the samples 
exceeded the proposed ACGIH-TLV of 0.05 mg/m 3 of air (Table 10). 

d. Boiler Operator: . None of the samples for cadmium exceeded the current 
legal standard of 0.2 mg/m 3 for dust, and 2 of 3 (67%) of the 
samples exceeded "the proposed ACGIH-TLV of 0.05 mg/m 3 of air (Table 10). 

e. Wedge Operator: None of the samples for cadmium exceeded the current 
legal standard of' 0.2 mg/m 3 for fumes, but 2 of 2 (100%) of the samples 



exceeded the· proposed ACGIH-TLV of 0.05 mg/m3 of a~r (Table 10). 
f. Pre Treatmant Operator: None of tge samples for cadmium exceeded the 

current legal standard of 0.2 mg/m for dust or the proposed ACGIH­
!LV of 0.05 mg/m3 of air. (Table 10). 

ZINC: Mines Plant (Mine Concentrators) 
.. 

1. Concentrator-Production Areas: None 0 3 the samples for zinc exceeded 
the current legal standard of 5.0 mg/m of air (Table 11). 

2. Concentrator-Maintenance: None of the samples for zinc exceeded the 
current legal standard ·of 5.0 mg/m3 of air (Table 11) • 

Zinc: Lead Smelter 

1. Charge Preparation 
a. Crane Crew: 1 of 9 (11%) of the samples for zinc exceeded the current 

legal standard of 5.0 mg/m3 of air (Table 12). 
b. Charge Preparation Plant: 4 of 7 (57%) of th3 samples for zinc ex­

ceeded the current legal standard of 5.0 mg/m of air (Table 12). 
c. Crushing Plant: None of t~e samples for zinc exceeded the current 

legal standard of 5.0 mg/m of air (Table 12). 
d. Belt Crew: 1 of 3 (33%) o~ the samples for zinc exceeded the current 

legal standard Qf 5.0 mg/m of air (Table 12) • 

.2. Sintering 
a. Pellet Plant: 

legal standard 
b. Sinter Plant: 

legal standard 

3. Smelter 

None of the
3
samples 

of 5.0 mg/m of air 
None of the

3
samples 

of 5.0 mg/m of air 

for zinc exceeded 
(Table 12). 
for zinc exceeded 
(Table 12). 

the current 

the current 

a. Blast Furnace: None of the
3
samples for zinc exceeded the current 

legal standard of 5.0 mg/m of air (Table 12). 
b. Fuming Furnace: 2 of 19 (11%) of the ~ples for zinc exceeded 

the current legal standard of 5.0 mg/m of air (Table 12). 

4. Refining 
a. Lead Refinery: None of th~ samples for zinc exceeded the current 

legal standard of 5.0 mg/m of air (Table 12) . 
b. Cadmium Plant: None· of the samples for zinc exceeded the current legal 

standard of 5.0 mg/m 3 of air (Table 12). 
c. Silver Refinery: None of ~e samples for zinc exceeded the current 

legal standard of 5.0 mg/m of air (Table 12)·. 

5. Material Recovery 
a. Labor Pool: None of fhe samples for zinc exceeded the current legal 

standard of 5.0 mg/m of air (Table 12). 
b. Dry House: None of ~e samples for zinc exceeded the current legal 

standard of S.O ,mg/m of air (Table 12). 

6 •. Maintenance 
a. Acid Plant: The one sample taken at tfe acid plant did not exceed 

the current legal standard of 5.0 mg/m of air (Table 12). 
b. Baghouse Service: , None of the samples for zinc exceeded the current 



legal standard of 5.0 mg/ml of air (Table 12). 
c. Baghouse Operator: 1 of 3 (33%) of the samples for zinc exceeded 

the current legal standard of 5 • .0 mg/m3 of air (Table 12). 

Only two samples out of all the maintenance areas exceeded the current legal 
standard for zinc of 5.0 mg/m3 of air (Table 12). 

ZINC: Zinc Plant 
1. . Acid Plant 
a. Operator - Helper: None of the samples for zinc exceeded the current 

legal standard of 5.0 mg/m3 and of air (Table 13). 
b. Foreman: None of the samples for zinc exceeded the current legal 

standard of 5.0 mg/m3 of air (Table 13). 

2. Baghouse & Cottrell 
a. Operator/Flue Dustman: 5 of 6 (83%) of the samples for zinc ex­

ceeded the current legal standard of 5.0 mg/m3 of air (Table 13) 
b. Maintenance: 1 of 1 (100%) of the samples for zinc exceeded the 

current legal standard of 5.0 mg/m3 of air (Table 13). 
c. Foreman: 1 of 1 (100%) of the samples for zinc exceeded the ~urrent 

legal standard of 5.0 mg/m3 of air (Table 13). 

3. Cadmium Plant 
a. Caster: None of the samples for zinc exceeded the current legal 

standard of 5.0 mg/m3 of air (Table 13). 
b. Shifter/Leadman: None of the samples for zinc exceeded the current 

legal standard of 5.0 mg/m3 of air (Table 13). 
c. Pressman/Operator: None of the samples for zinc exceeded the current 

legal standard of 5.0 mg/m3 of air(Table 13). 

4. Concentrate Handling 
a. Concentrate Handling Operator: 2 of 4 (50%) of the samples for zinc 

exceeded the current legal standard of 5.0 mg/m 3 of air (Table 13). 
b. Loader - Helper: 2 of 2 (100%) of the samples for zinc exceeded 

the current legal standard of 5.0 mg/m 3 of air (Table 13). 
c. Ore Loader: 5 of 6 (83%) of the samples for zinc exceeded the 

current legal standard of 5.0 mg/m 3 of air (Table 13). 

5. Electrolytic Department 
a. Anode Shop 

(1) Fabrication: None of the samples for zinc exceeded the current 
legal standard of 5.0 mg/m3 of air (Table 13). 

b. Cellroom 
(1) Operator: None of the samples for zinc exceeded the current 
legal standard of 5.0 mg/m 3 of air (Table 13). 
(2) Leadman: None of the samples for zinc exceeded the current legal 
standard of 5.0 mg/m 3 of air (Table 13). ' .. 
(3) Cell repair: None of the samples for zinc exceeded the current 
legal standard of 5.0 mg/m 3 of air (Table 3;3). 
(4) Stripper: None of the samples for zinc exceeded the current 
legal standard of 5.0 mg/m 3 of air (Table i3). 
(5) Utility - Cleanup: None of the samples for zinc exceeded the 
current legal standard of 5.0 mg/m 3 of air ~ (Table 13). 



6. Leach Department 
a. Leach 

(1) Leachman: None of the ;famples for zinc exceeded the current 
legal standard of 5.0 mg/m of air (Table 13). 
(2) Mud Mill Operator: None of the samples for zinc exceeded the cur­
rent legal standard of 5.0 mg/m3 of air (Table 13). 
(3) Operator: None ~f the samples for zinc exceeded the current legal 
standard of 5.0 mg/m of air (Table 13). 
(4) Shift Foreman: None of the samples for zinc exceeded the current 
legal standard of 5.0 mg/m 3 of air (Table 13). 

b. Burt Filter 
(1) Operator: None ~f the samples for zinc exceeded the current legal 
standard of 5.0 mg/m of air (Table 13). 
(2) Repairman: None of th~ samples for zinc exceeded the current 
legal standard of 5.0 mg/m of air (Table 13). -

7. Maintenance 
a. Z-l Area 

(1) Maintenance Mechanic: 13 of 15 (87%) of th~ samples for zinc 
exceeded the current legal standard of 5.0 mg/m of air (Table 13). 
(2) Maintenance Mechanic Apprentice: 7 ~f 10 (70%) of the samples 
for zinc exceeded the current legal standard of 5.0 mg/n? ' of air 
(Table 13). 
(3) Maintenance Relief Foreman: None of the samples for zinc exceeded 
the current legal standard of 5.0 mg/m3 of air (Table 13). 
(4) Oiler: 8 of 8 (100%) of the samples for zinc exceeded the current 
legal standard of 5.0 mg/m 3 of air (Table 13). 

b. Z-2 Area 
(1) Maintenance Mechanic: 3 of 11 (27%) of the samples for zinc ex­
ceeded the current legal standard of 5.0 mg/m2 of air (Table 13). 
(2) Mecha~c Helper: 1 of 4 (25%) of the samples for zinc exceeded 
the current legal standard of 5.0 mg/m2 of air (Table 13) .. 
(3) Oiler: None of the samples for zinc exceeded the current legal­
standard of 5.0 mg/m3 of air (Table 13). 

c. Melting Department Maintenance: 2 of 3 (67%) of the samples for 
zinc exceeded the current legal standard of 5.0 mg/m3 of air (Table 13). 
a} Mechanic Helper : 1 of 1 (100%) of the samples for zinc exceeded 
the current legal standard of 5.0 mg/m3 of air (Table 13). 

d. Cellroom Maintenance 
(1) Carpenter Foreman: None of the samples for zinc exceeded the cur­
rent legal standard of 5.0 mg/m2 of air (Table 13). 
(2) Oiler: None of the samples for zinc exceeded the current legal 
standard of 5.0 mg/m2 of air (Table 13). 
(3) Carpenters: None of the samples for zinc exceeded the current 
legal standard of 5.0 mg/m2 of air (Table 13). 
(4) Mechanics: None of the samples for zinc exceeded the current legal 
standard of 5.0 mg/m3 of air (Table 13). 

e. Machine Shop 
(1) Welder: None of the samples for zinc exceeded the current legal 
standard of 5.0 mg/m3 of air (Table 13). 
(2) Blacksmith: None of the samples for zinC exceeded the current 
legal standard of 5.0 mg/m3 of air (Table 13). 
(3) Machinist Apprentice: None of the samples for zinc exceeded the 



cur-.:ent legal standard of 5.0 mg/m 3 of air (Table 13). 

8. Helting Department 
a. Casting 

(1) Shift Foreman: None of the samples for zinc exceeded the current 
legal standard of 5.0 mg/~ of air (Table 13). 
(2) Melting Department Operator: 8 of 11 (73%) of the samples for zinc 
exceeded the current legal standard of 5.0 mg/m3 of air (Table 13). 
(3) Skimming and Ladling: None of the samples for zinc exceeded the 
current legal standard of 5.0 mg/m3 of air (Table 13). 
(4) Scrap Furnace Operator: 3 of 3 (100%) of the samples for zinc 
exceeded the current legal standard of 5.0 mg/m3 of air (Table 13). 
(5) Furnaceman: None of the samples for zinc exceeded the current 
legal standard of 5.0 mg/m3 of air (Table 13). 
(6) Alloyer: 2 of 2 (100%) of the samples for zinc exceeded the 
current legal standard of 5.0 mg/~ of air (Table 13). 

b. Shipping 
(1) Operator: None of the samples for zinc exceeded the current 
legal standard of 5.0 mg/m3 of air (Table 13). 
(2) Scaleman: None of the samples for zinc exceeded the current legal 
standard of 5.0 mg/m3 of air (Table 13) . 

9. Purification Department 
a. Foreman: None of 'the samples for zinc exceeded the current legal 

standard of 5.0 mg/m 3 of air (Table 13). 
b. Pressman: 1 of 3 (33%) of the samples for zinc exceeded the current 

legal standard of 5.0 mg/m3 of air (Table 13). 
c. Operator: None of the samples for zinc exceeded the current legal 

standard of 5.0 mg/m3 of air (Table 13). 
d. Laborer - Cleanup: None of the samples for zinc exceeded the current 

legal standard of 5.0 mg/m3 of air (Table 13). 
e. Tank Hitter: 1 of 1 (100%) of §he samples for zinc exceeded the cur­

rent legal'standard of 5.0 mg/m of air (Table 13). 

10. Roasters 
a. Operator: 5 of 5 (100%) of the samples for zinc exceeded the cur­

rent ' legal standard of 5.0 mg/m3 of air (Table 13). 
b. Helper: 2 of 2 (100%) of ~he samples for zinc exceeded the current 

legal standard of 5.0 mg/m of air (Table 13). 
c. Lancer: 4 of 4 (100%) of the sample.s for zinc exceeded the current 

legal standard of 5.0 mg/m3 of air (Table 13). 
d. Boiler Operator: 2 of 3 (67%) of the samples for zinc exceeded the 

current legal standard of 5.0 mg/m3 of air (Table 13). 
e. Wedge Operator: 2 of 2 (100%) of the samples for zinc exceeded the 

current legal standard of 5.0 mg/m3 of air (Table 13). 
f. Pre Treatment Operator: None of t~e samples for zinc exceeded the 

current legal standard of 5.0 mg/m of air (Table 13). , 

ARSENIC: Mines Plant (Mine Concentrators) 

1. Concentrator-Production Areas: None of the ·sam~es for arsenic 
exceeded the current legal 1tandard of 0.5 mg/m or the proposed 
OSHA standard of 0.004 mg/m of air (Ta~le X4). 

f 



2. Concentration-Maintenance: None of the samples for arsenic ex­
ceeded the current legal standard of 0.5 mg/m3, but 3 of 7 (43%) 
of the samples exceeded the proposed OSHA standard of 0.004 mg/m 3 
of air (Table 14). . 

ARSENIC: Lead Smelter 

1. Charge Preparation 
a. Charge Preparations: None of the samples for arsenic exceeded the 

current legal standard of 0.5 mg/m3, but 1 of 2 (50%) of the samples 
exceeded the proposed OSHA standard of 0.004 mg/m 3 of air (Table 15). 

b. Belt Crew: None of the samples for arsenic exceeded the current 
legal standard of 0.5 mg/m 3, but 1 of 1 ~lOO%) of the samples exceeded 
the proposed OSHA standard of 0.004 mg/m of air (Table 15). 

2. Sintering 
a. Pellet Plant: None of the samples for arsenic exceeded the current 

legal standard of 0.5 mg/m 3, but 3 of 3 (100%) of the samples ex­
ceeded the proposed OSHA ·standard of 0.004 mg/m 3 of air (Table 15). 

b. Sinter Plant: None of the samples for arsenic exceeded the current 
legal standard of 0.5 mg/m 3, but 3 of 4 (75%) of the samples ex­

ceeded the proposed OSHA standard of 0.004 mg/m 3 of air (Table 15). 

3. Smelter 
a. Blast Furnace: None of the samples for arsenic exceeded the current 

legal standard of 0:5 mg/m 3, but 4 of 6 (67%) of the samples ex­
ceeded the proposed OSHA standard of 0.004 mg/m 3 of air (Table 15) . 

b. Fuming Furnace: None of the samples for arsenic exceeded the current 
legal standard of 0.5 mg/m 3, but 4 of 10 (40%) of the samples ex­
ceeded the proposed OSHA standard of 0.004 'mg/m 3 of air (Table 15). 

4. Refining 
a. Lead Refinery: 1I0ne of the samples for arsenic exceeded the current 

legal standard of 0.5 mg/m 3, but 5 of the samples exceeded the proposed 
OSHA standard of 0.004 mg/m 3 of air (Table 15). 

b. Casting and Loading : None of the samples for arsen~.c; !!Xceeded the 
__ current legal standard of 0.5 mg/m 3, and 1 of 10 (30%) of the samples 

exceeded the proposed OSHA standard of 0.004 mg/m of air (Table 15). 
c. Silver Refinery: None of the samples for arsenic exceeded the current 

legal standard of 0.5 mg/m~ but 4 of 6 ~67%) of the samples exceeded 
the proposed OSHA standard of 0.004 mg/m of air (Table 15). 

5. Maintenance 
a. Maintenance 5-1: None of the samples for arsenic exceeded the curren~ 

legal standard of 0.5 mg/m30r the proposed OSHA standard of 0.004 mg/m 
of aix (Table 15). 

b. Maintenance 5-2: None of the samples for arsenic exceeded the current 
legsl standard of 0.5 mg/m3, but 1 of 1 ~100%) of the samples exceeded 
the proposed OSHA standard of 0.004 mg/m of air (Table 15). 

c. Maintenance 5-3: None of the samples for arsenic exceeded the current 
legal standard of 0.5 mg/m3, but 2 of 2 ~1007.) of the samples exceeded 
the proposed OSHA standard of 0.004 mg/m of air (Table 15). 

d. Maintenance 5-4: None of the samples for arsenic exceeded the current 

30 . 



legal standard of 0.5 mg/m~ but 1 of 1 ~100%) of the samples exceeded 
the proposed OSHA standard of 0.004 mg/m of air (Table 15). 

e. Maintenance S-S: None of the samples for arsenic exceeded the current 
legal standard of 0.5 mg/m3, but 2 of 2 ~100%) of the samples exceeded 
the proposed OSHA standard of 0.004 mg/m of air (Table 15). 

ARSENIC: Zinc Plant 

of 

1. Acid Plant 
a. Operator - Helper: None of the sami'les for arsenic exceeded the 

current legal standard of 0.5 mg/m or the proposed OSHA standard 
of 0.004 mg/m 3 of air (Table 16). 

2. Baghouse & Cottrell 
a. Operator/Flue Dustman: None of the s~les for arsenic exceeded 

the current legal standard of 0.5 mg/m , but 1 of 2 (50%) ~f the 
samples exceeded the proposed OSHA. standard of 0.004 mg/m 
of air (Table 16). 

b. Ms:intenance: None of the s3f1ples for arsenic exceeded the current 
legal standard of 0.5 mg/m , but 1 of 1 (100%) of the samples 
exceeded the proposed OSHA standard of 0.004 mg/m3 of air 

c. 

air 

3. 
a. 

b. 

c. 

(Table 16). 
Foreman: None of the samples for arsenic exceeded the current 3 
legal standard of 0.5 mg/m~ or the proposed OSHA standard of 0.004 mg/m 
(Table 16) • 

Cadmium Plant 
Caster: None of the samples for arsenic exceeded the current 
legal standard of 0.5 mg/m 3 or the proposed OSHA standard of 
0.004 mg/m3 of air (Table 16). 
Sh1fter/Leadman: None of the samp~es for arsenic exceeded the 
current legal standard of 0 . 5 mg/m or the proposed OSHA standard 
of 0.004 mg/m 3 of air (Table 16). 
Pressman/Operator: None of the s~les for arsenic exceeded the 
current legal standard of 0.5 mg/m or the proposed OSHA standard 
of 0.004 mg/m3 of air (Table ~)-.-

4. Concentrate Handling 
a. Concentrate Handling Operator: None of the s~les for arsenic ex­

ceeded the current leg~l standard of 0.5 mg/m or proposed OSHA 
standard of 0.004 mg/m'> of air (Table 16). 

b. Loader - Helper: None of ~e samples for arsenic exceeded the current 
legal standard of 0.5 mg/m , but 1 of 1 ~OO%) of the samples exceeded 
the proposed OSHA standard of 0.004 mg/m of : air· (Table 16). 

c. are Loader: None of the samples for arsenic · exceeded the current legal 
standard of 0.5 mg/m 3, but 1 of 1 (lfO%) of the samples exceeded the 
proposed OSHA . standard of 0.004 mg/m of air. (Table 16). 

5. Electrolytic Department 
a. Anod e Shop ., 
(1) Fabrication: 'None of the srmples for arsenic exceeded the current 

legal standard of 0.5 mg/m or the proposed OSHA standard of 
0.004 mg/m 3 of air (Table 16). 

3) 



b. Cellroom 
(1) Cell repair: None of the samples for arsenic exceeded the current 

legal standard of 0.5 mg/m3 or the proposed OSHA standard of 
0.004 mg/m3 of air (Table 16). 

(2) Stripper: None of the sam~les for ' arsenic exceeded the current 
legal standard of 0.5 mg/m or the proposed OSHA action level of 
0.002 mg/m3 of air (Table 16). 

(3) Utility - Cleanup: None of the samples for arsenic exceeded the cur­
rent legal standard of 0.5 mg/m3 or the proposed OSHA standard of 
0.004 mg/m3 of air (Table 16). 

6. 
a. 
(1) 

(2) 

(3) 

b. 
(1) 

(2) 

7. 
a. 
(1) 

(2) 

(3) 

Leach Department 
Leach 
Shift Foreman: None of the samples for arsenic exceeded the curr~nt legal 
standard of 0.5 mg/m3 or the proposed OSHA standard of 0.004 mg/m 
of air (Table 16). 
Operator: None of the samples for arsenic exceeded the cur-
rent legal standard of 0.5 mg/m3 , but 1 of 1 (100%) of the samples 
exceeded the proposed OSHA standard of 0.004 mg/m3 of air (Table 16). 
Mud Mill Operator: None of the samples for arsenic exceeded the c~rrent legal 
standard of 0.5 mg/m3 , or the proposed OSHA standard of 0.004 mg/m 
of air (Table 16). 
Burt Filter 
Operator: None of the samples for arsenic exceeded the current l3gal 
standard.of 0.5 mg/m3 or the proposed OSHA standard of 0.004 mg/m 
of air (Table 16). 
Repairman: None of the samples for arsenic exceeded the current 
legal standard of 0.5 mg/m3 or the proposed OSHA standard of 
0.004 mg/m3 of air (Table 16). 

Maintenance 
Machine Shop 
Welder: None of the samples for arsenic exceeded the current leg~l 
standard of 0.5 mg/m3 or the proposed OSHA standard of 0.004 mg/m 
of air (Table 16). 
Blacksmith: None of the samples for arsenic exceeded the current legal 
standard of 0.5 mg/m3 or the proposed OSH& standard of 0.004 mg/m 3 

of air (Table 16-) ~ 
Machinist Apprentice: None of the samples for arsenic exceeded the 
current legal standard of 0.5 mg/m3 or the proposed OSHA standard 
of 0.004 mg/m3 of air (Table 16). 

8. Melting Department 
a. Casting 
(1) Shift Foreman: None of the samples for arsenic exceeded the current 

legal standard of 0.5 mg/m3 or the proposed OSHA standard of 0.004 
mg/m3 of air (Table 16). 

(2) Melting Depart Operator: None of the samples for arsenic exceeded the 
current legal standard of 0.5 mg/m 3 or the proposed OSHA standard of 
0.004 mg/m 330f air (Table ~6). 

(3) Skimming and Ladling: None of the samples for arsenic exceeded the cur­
rent legal standard of 0.5 mg/m3 or the proposed OSHA standard of 
0.004 mg/m 3 of air (Table 16). ., 

(4) Scrap Furnace Operator: None of the samples for arsenic exceeded the 



(5) 

b. 
(1) 

(2) 

current legal seandard of 0.5 mg/m3 or ehe proposed OSHA standard 
of 0.004 mg/m3 of air (Table 16). 
Furnaceman: None of ehe samples for arsenic exceeded ehe currene legal 
standard of 0.5 mg/m3 or the proposed OSHA seandard of 0.004 mg/m3 

of air (Table 16). 
Shipping 
Operator: None of the samples for arsenic exceeded the current legal 
standard of 0.5 mg/m3 or the proposed OSHA standard of 0.004 mg/m3 

of air (Table 16). 
Scaleman: None of the samples for arsenic exceeded the current legal 
seandard of 0.5 mg/m3 or the proposed OSHA standard of 0.004 mg/m3 

of air (Table 16). 

9. Purification Department 
a. Pressman: None of t~e samples for arsenic exceeded the current legal 

standard of 0.5 mg/m but 2 of 2 (10~%) of the samples exceeded the 
proposed OSHA standard of 0.004 mg/m of air (Table 16). 

b. Helper: None of the samples for arsenic exceeded ehe current legal 
standard of 0.5 mg/m3 but 1 of 1 (10~%) of the samples exceeded ehe 
proposed OSHA seandard of 0.004 mg/m of air (Table 16). 

c. Laborer ~ Cleanup: None of the samples for arsenic exceeded ehe currene 
legal seandard of 0.5 mg/m3 bue 1 of 2 (~O%) of the samples exceeded 
the proposed OSHA seandard of 0.004 mg/m of air (Table 16). 

d. Sampler: None of eh~ samples for arsenic exceeded the curent legal 
standard of 0.5 mg/m~ but 1 of 1 (100%) ~f the samples exceeded the 
proposed OSHA action level of 0.002 mg/m of air (Table 16). 

10. Roasters 
a. Operator: None of the samples for arsenic exceeded the current legal 

standard of 0.5 mg/m3 but 1 of 1 (100%) of the samples exceeded the 
proposed OSHA standard of 0.004 mg/m3 of air (Table 16). 

b. Helper: None of the samples for arsenic exceeded the current legal 
standard of 0.5 mg/m3, but 3 of 3 (1~0%) of the samples exceeded the 
proposed OSHA standard of 0.004 mg/m of air (Table 16). 

c. Lancer: None of the samples for arsenic exceeded the current legal 
standard of 0.5 mg/m 3, but 2 of 2 (100%) of the samples exceeded the 
proposed OSHA standard of 0.004 mg/m 3 of air (Table 16). 

· d. Boiler Operator: None of the samples for arsenic exceeded the current 
legal scandard of 0.5 mg/m 3 but 1 of';' (50%) of the samples exceeded the 
proposed OSHA standard of 0.004 mg/m of air (Table 16). 

e. Wedge Operator: None of t~e samples for arsenic exceeded the current 
legal standard of 0.5 mg/m or the proposed OSHA standard of 0.004 
mg/m 3 of air (Table 16). 

e. Pre Treatment Operaeor: None of t~ samples for arsenic exceeded the 
currenzzlegal standard of 0.5 mg/m or the proposed OSHA standard 
of 0.004 mg/m 3 of air (Table 16). ' 

f. Foreman: None of ehe samples for arsenic exceeded the currznt legal 
standard of O.~ mg/m~ but 1 of 1 (lqp%) of . the samples exceeded the 
proposed OSHA standard of 0.004 mg/m of air (Table 16) • 

.. , 
ANTIMONY: Lead Smelter 

1. Pellet Plant ,. 
s. Feed Preparatio~ Plant Operator: None of the samples for antimony exceeded 



the curreut legal standard of 0.5 mg/m3, but 1 of 2 (507.) exceeded the 
proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 17). 

b. Utility Laborer: None of the samples for antimony exceeded the ~urrent 
legal standard of 0.5 mg/m3, but 1 of 2 (50%) exceeded the proposed ACGIH­
TLVof 0.05 mg/m3 of air. (Table 17). 

2. Sinter Plant 
a. Sinter Plant Operator: None of the samples for antimony exceeded the 

current legal standard of 0.5 mg/m3, but 1 of 2 (50%) exceeded the 
proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 17) . 

b. Sinter Plant Assistant: None of the samples for ant~ony exceeded the 
current legal standard of 0.5 mg/m3, but 1 of 2 (50%) exceeded the 
proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 17). 

3. Smelter 
a. Blast Furnace: None of the samples for antimony exceeded the 

current legal standard of 0.5 mg/m3, but 4 of 10 (40%) exceeded the 
proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 17) . 

b. Fuming Furnace: None of the samples for antimony exceeded the 
current legal standard of 0 .5 mg/m3, but 3 of 15 (20%) exceeded the 
proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 17). 

4. Refining 
a. Lead Refinery: None of the samples for antimony exceeded the current 

legal standard of 0.5 mg/m3 of air, but 1 of 14 (7%) exceeded the proposed 
ACGIH-TLV of 0.05 mg/m3 of air (Table 17) . 

b. Cadmium Plant: None of the samples for antimony exceeded the current 
legal standard of 0.5 mg/m3 or the proposed ACGIH-TLV of 0.05 mg/m30f 
air (Table 17). 

c. Silver Refinery: None of the samples for antimony exceeded the current 
legal standard of 0.5 mg/m3 or the proposed ACGIH-TLV of 0.05 mg/m3 of 
air (Table 17). 

5. Materials Recovery 
a. Labor Pool: None of the samples exceeded the current legal standard of 
0.05 mg/m3 , but 1 o.f 9 (11%) exceeded the proposed ACGIH-TLV of 0.05 mg/m3, 
(Table 17). 
b. Acid Plant: None of the samples exceeded the current legal standard 

of 0.5 mg/m3 , but 1 of 9 (11%) exceeded the proposed ACGIH-TLV of 
0.05 mg/m3(Table 17). 

c. Baghouse Service: None of the samples exceeded the current legal stand­
ard of 0.5 mg/m3, but 1 of 9 (11%) exceeded the proposed ACGIH-TLV of 
0.05 mg/m3(Table 17). 

d. Baghouse Operator: None of the samples exceeded the current legal standard 
of 0.5 mg/m3, but 1 of 9 (11%) exceeded the proposed ACGIH-TLV of 0.05 mg/m3 
(Table 17). 

ANTIMONY: Zinc Plant 
None of the samples for antimony exceeded the current legal standard of : 
0.5 mg/m3 or the proposed ACGIH-TLV of 0.05 mg/m3 of air (Table 18) . 

COBALT: Lead Smelter 
None of the samples for cobalt exceeded the current legal standard 
of 0.1 mg/m3 of air (Table 19). 



MANGANESE: Lead Smelter 
None of the samples for manganese exceeded the current legal stand­
ard of 5.0 mg/m3 of air (Table 21). 

MAl,GANESE: Zinc ' Plant 
None of the samples for manganese exceeded the current legal standard 
of 5.0 mg/m3 of air (Table 22). 

NICKEL: Lead Smelter 
None of the samples for nickel exceeded the current legal standard of 
1 . 0 mg/m3 of air (Table 23). 

NICKEL: Zinc Plant 
None of the samples for nickel exceeded the current legal standard of 
1.0 mg/m3 of air (Table 24). 

COPPER: Lead Plant 
None of the samples for copper exceeded the current legal standard of 
1.0 mg/m3 of air (Table 25). 

COPPER: Zinc Plant 
None of the samples for copper exceeded the current legal standard of 
1.0 mg/m3 of air (Table 26). 

V. RECOMMENDATIONS 

General Recommendations 

The following are general recommendations on approaches which have been 
utilized and are considered to be good practices in mining and smelting 
operations for the .effective control dust and fume exposures. For the 
specific methods and design which would be succcessful in Bunker Hill's 
operation it will be necessary for a staff engineer or consultant exper­
ienced in ventilation design to evaluate the needs. The existing vent­
ilation systems should be evaluated for effectiveness. Many systems are 
poorly designed and/or poorly maintained. . 

1. Transition places should have a slope no greater than 12 degrees in­
cluded angle. Transition pieces observed during the study in the crusher 
(High Line - Lead Smelter) went from 24" or 36" duct into a 48" duct 
directly with no tapered transition. 

2. No two branches should enter a main directly opposite each other. One 
main header was observed having 5 or 6 branches entering at about the same 
location. 

3. A branch should enter a main at nO greater angl~ .than 45 degrees. In 
aome instances in the lead smelter, branches entered mains at 90 degrees. 

4. Abrupt changes in directions of gas flow will result in wearing at 
that point and also plugging. 

5. Exhaust points at material drops should have at ~at two belt widths 
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ahead of the drop, or placed on an enclosure sufficiently high to prevent 
material from bouncing' into the high velocity air stream. 

6. Conveyor enclosure heights should be a minimum of 3/4 belt width 
off the conveyer to provide sufficient particulate settling capacity. 

7: If at all possible, to reduce piston or bellows action as the material 
drops onto conveyor belts and properly to protect the belt, "dead beds" 
or "rock boxes", the width of the material flow should be ·installed. 
''V .. plates should follow the dead bed to provide an air space on both sides 
of the conveyor enclosure as well as to center the load. The length of 
the "V" plate will depend on the material volume and belt speed. It should, 
however, be sufficiently long to insure material pass-through before reach­
ing the end of the plate. 

8. As material drops onto conveyors, to abate further escapement of material 
from under the enclosures, adjustable angular rubber skirts should be in­
stalled. Also, fitted rubber curtains should be installed at the entrance 
and exist of all conveyors enclosures • . 

9. Inspection ports for hoods at conveyor transfer points were left open 
and doors were observed to be missing or replaced by a large mesh screen all 
of which reduces the effectiveness of the system and should be corrected 
accordingly. 

10. Repair of local exhaust systems is required as most were observed to be 
in a very poor state of disrepair. 

Ore bins: The lancing ~f the ore bins by means of air disperses fine dust part­
icles into the work environment in copious amounts. A study is needed to determine 
the feasibility of installing local exhaust ventilation at the ports or the possi­
bility of utilizing a curtain to minimize escape of contaminants into the work area. 

Material Handling: See the recommendations outlined in "General RecoDDllenda­
tions" regarding conveyor skirting," dead beds," exhaust points and enclosures 
at ore transfer points, hood curtains and exhaust hoods at conveyor leading 
points. 

Crushing Plant: A redesign and upgrading of the existing system is needed. 
The existing systems are poorly maintained and appear to be "field engineered," 
with portions of the system missing and generally poor ventilation practices 
employed. 

Pelletizing Plant: Considerable dust and steam was generated in this plant. 
With the poor visibility due to such steam and dust . and the poor lighting, it 
was difficult to determine the source of the problem. The investigators, 
therefore, could not determdne ·what control system is needed for this area. 
It is recommended that staff engineers or consulting engineers who are more 
familiar with the operation evaluate the pellitizing operation to determine 
vhat engineering measures would be most effective in controlling the excess 
lead concentrations. . 

Sinter Plant: Considerable dust and steam are produced at the classifying 
and screening operatfOn. Therefore, no ~ffort was made to inspect the 



entire building to evaluate existing systems. It is recommended that staff 
'engineers or consultants also evaluate this area. 

Sint~r Storage Bins: The underground feeders from the sinter 
storage bin constituted an extremely dusty area. At the time of our visits 
a Johnson/March chemical dust suppressant system had been installed but it was 
not yet operational. Chemical dust suppressant systems have been proven to be 
very effective in mining operations and other types of industries. 

Blast Furnace Charging Equipment: 
During our second visit furnace operational problems were experienced which 
resulted in poor combustion in the furnace. Because it was an upset condition, 
the effectiveness of the present hood system could not be evaluated. The 
changes that were proposed in the Company-OSHA abatement plan should be imple­
mented and tben tbe company and OSHA should reevaluate this area. 

Blast Furnace Trapping Floor: The capture velocities of the hoods for the 
pots or ladles appear to be too low because fume is escaping. The fume 
escaping could also be due, in part, to the fact that the hood does not 
cover the pot. In addition to correcting the above problems, exposures 
would be reduced if the launders were covered and exhausted. 

Slag Fuming Furnace: The main source of exposure in this area appears to be 
at the furnace charge opening. Engineering staff should study this operation 
to see if some type of local exhaust system is technically feasible. 
The lancer operator is not able to wear respiratory protection because of 
the temperature experienced during the charging cycle. 

Lead Refinery: During our visits it was difficult to assess the contribu-
tion of lead from the blast furnace area and the kettles. Based on our observa­
tions it is our belief that such contribution from the kettles is significant. 
It appears that for this operation it may be difficult to control the fumes 
emanating from the kettles because of the nature of the process. It is 
recommended that this operation be studied by staff engineers or consultants 
to see if some type of local exhaust is technically feasible. 

Silver Refinery: It is recommended that existing ventilation systems be 
upgraded and also that a feasibility study be done on how to isolate this 
area completely from the lead refining operation. 

Lunchrooms: In portions of the lunchrooms at both the lead smelter and 
zinc plant, the lead concentrations exceeded the current legal standard or 
the proposed standard for lead. It is recommended, therefore, that all 
lunchroom areas be upgraded to include placing the area under positive pres­
sure by providing fresh filtered, tempered air. Also, lunchrooms should be 
cleaned frequently and swipe samples should be included as part of the 
antimony program. Another alternative would be to close down all existing 
lunchrooms and build. a central lunchroom outside of the 'production area. (If 
the latter approach is taken, then some mechanism has to be implemented to pre­
vent workers from wearing contaminated clothing in this area). 

Respirator Usage and Administrative Controls: 

It is strongly recommended that Bunker Rill CompanY ,continue on an interim 
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basis to enforce the requirements of respirator usage and related ad­
ministrative controls, until engineering controls have been Lmplemented 
and are proved to be effective. 'The present program of respirator maintenance 
is adequate. 

Personal Hygiene Practices : 

1. All personnel should be required to wash hands before eat~ng or smoking. 
2. Smoking should be prohibited except in designated clean areas. 

Shower Facilities: Everyone should take a shower prior to leaving the plant. 
No one should wear work clothes home. 

The "Dry" should be constructed to contain both lockers for civilian clothes 
and separate lockers for work clothes . Showers should be set up so that no 
worker can get from the "contaminated" change area to the clean without taking 
a shower. Suspended baskets should be investigated as a potential source 
of lead exposure. 

Zinc Plant 

1. Good housekeeping is essential if high concentrations of toxic materials 
are to be reduced to safe levels. 

2. Conveyor systems should be enclosed and transfer points provided with 
exhaust ventilation. 

3. The vacuum system at the Roaster Building should be maintained in good 
operating condition and used to keep dust deposits from accumulating. 

4. In areas where .work practices require the opening of process equipment 
with resultant release of SO , exhaust ventilation should be installed to 
prevent escape of SO into the general work environment. 

5. An alarm system should be installed to warn employees of hazardous con­
centrations of SO , where applicable . 

6. Full facepiece respirators should be provided to prevent eye irritation 
where exposure to eye irritating concentrations of SO occur. (Full face­
piece respirators should not be used in SO concentrations above 50 times 
the OSHA standard). 

7. Self-contained breathing apparatus should be provided and located at 
strategic locations in the work place to facilitate escape and rescue. 

8. Operator rooms and lunchrooms should be maintained under positive pressure 
with respect to the rest of the work environment . Fresh-tempered air should 
be supplied to each operator room and lunchroom. Lunchrooms and operator ,rooms 
should. be cleaned at least daily and more frequently if swipe samples indicate 
potentially toxic exposures to lead or other toxic materials. 

9 . Bandwashing facilities should be provided near lunchroom facilities. 
Employees should wash hands before eating . ., 



10. Smoking should be prohibited except in designated, clean areas. 

11. Exhaust hoods in the melting department should be positioned to capture 
the gases and particulate evolved from the melting furnac~s. 

12. Acid mist exposures in the cell room should be monitored on a regular 
basis to assure that workers are not over exposed to acid mist concentrations 
in excess of the current legal standard. 
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Taille 1 
Distribution of Male Workers in Smeiter & Concentrator Areas 

(Excludes r·'i ne &. Fertil i zer Pl ants) 

Total Percent 
Department/Process Number by 

Process 

Lead Smelter 
Maintenance 104 26 
Charge Preparation 58 16 
Material Recovery 64 16 " 

Sintering 16 4 
Smeltering 75 19 
Refining. 76 l!l 

Total 393 35 ' 

·Zinc - Cadmium . . 
Maintenance 111 24 
Roasting 78 17 
Leaching 38 8 
Purification' 40 9 
Melting . 

54 12 
Electrolytic 100 22 
Cell Repair 38 8 

Total 459 41 

-
Crusher - Concentrator 28 2 

Hi sce 11 aneous . .. -
I Ma i ntenance in Other I .. 

tton-Sl'le 1 ter Areas 244 22 

Grand Total 1 ,124 100 

Sub j,iroups . , 
' . . . ' 63 Fema 1 e Sme lt~r Horkers --

Clerical HorkE:rs 240 --

4D 



AREA Pb 

CONCENTRATOR 
CE~_hinR Plant 

Crushing PIt. Crew Leader 
Crushing PIt. Operator 
Utility Laborer 

~rinding & Flotation 
Flotation Opr. Helper 0.019 
Concentrate Loader 0.135 
Flotation Operator 0.168 

, _-.!I.~ 1.1 M:H1 Op_er a tor 0.029 
I Con c. entrdtor Utility 0. 030 
i =-S';n~~~~ltrator Crew Leader 
I_c:m r: entrate Loader Asst. 0.030 
> I'Bcuum Filter Operator 
I Haintenance , 

0.178 I Nechanics 
Electricians 0.100 

I Quality Control 
I Sampler 

Charge Preparation 
Crane Crew 

Locomotive Engr. 
Conductor 
Asst. Conductor 
Locomotive Crane 0J>r. ~J . ~ 
Locomotive Crane Helper .017 

Sam~ler 

TABLE 2 

CONCENTRATOR and LEAD SMELTER 
3 Concentration, mg/m 

Cd Zn As Dust Fume 

0.004 

<0.001 -- 0.020 0.001 
<0.001 -- 0.021 <0.001 
0.002 -- 0.031 <0.001 

<0.001 -- 0.020 0.001 
0.002 - 0.013 <0.001 

0.001 

0.002 -- U.U4~ 0.004 
<0.002 -- u.~J,!l <0.001 

0.001 -- 1.292 0.001 
0.067 -- 3.85 > 

-- --

Sb Co Cu MIl Ni 

. 
-

, 

> » 

I 

t 
J 



AREA Pb 

Charge Preparation 
Proportioning Overhead 

Crane Operator 1.816 
Utility Laborer --
Helper (Air Lance) 4.644 

Crushjng Plant 
·Mill Operator 1. 21 
Crusher Operator 10.31 

Belt Crew 
Conveyor O~erator 4.714 
Tripper Operator 6.561 

SINTER PLANT 
Pellet Plan t 

Feed Preparation 
Plant Operator 12.674 

Utility Laborer 14.101 
Sinter Plant 

Sinter PIt. Operator 14 . 805 
Sinter PIt. Asst. 8.811 

SMELTER 
Blast Furnace 

Blast Furnace Operator 1. 737 
ShK TllPper 0.796 
Blast Furnace Feeder 22.383 
Utility Man 8 . 295 
Overhead Crane Operator 2.919 

TABLE 2 (Cont.) 

. CONCENTRATOR and LEAD SMELTER 
3 Concentration. mg/m 

Cd Zn As Dust Fume 

0.018 1.62 
0.012 -- b.bQ --
0 . 531 - 18.35 0.010 

0.023 -- 1.535 --
0. 513 -- 0.315 --

0 . 204 -- 2.085 0.012 
0.354 -- -- --

0.204 -- 2.28 0.051 
0.076 -- 1. 941' 0.029 

0.290 -- 2.311 0.023 
0.214 -- 2. 909 0.003 

-- 0.038 0.563 0.024 

-- 0.012 0.178 0.007 
-- 0 . 225 2.936 <0; 001 
-- 0.114 1. 026, --
-- 0.037 0.735 n.008 

Sb Co Cu MIl Ni 

.. . . ' . . " ' --'~ _ . . . . 

0.36 -- -- 0 . 039 
0.042 -- -- 0.071 

0.039 -- -- 0.140 
0 . 071 -- -- 0.146 

0.052 -- -- 0.011 
<0.010 -- -- 0.003 
O.OM -- -- 0.083 
0.112 -- -- 0.015 
0.079 -- - 0.022 



TABLE 2 (Cont.) 

CONCENTRATOR and LEAD SMELTER 
, 3 

Concentration, mglm 

AREA Pb Cd Zn As Sb Dust Fume Co Cu Mn Ni 

Fuming Furnace 
Overhead Crane Operator 0,282 - 0.001 0.245 0.03 0 . 015 <0.001 
Fuming Furnace Operator o hR7 -- <0.001 0.511 <0.001 <0.010 <0.001 
Fuming Furnace Operator 

Helper h,1 -- 0.025 0. 370 -- 0.205 0.020 
Kiln Operator -- -- -- - -- -- ., .. --
Kiln Operator Ilelj>er - -- -- -- 0.002 -- .. : .. - --" .. ~ . , - - '--' - - . 

Baghouse Operator 0.342 0.002 0.905 0 . 005 0.017 0.002 
Baghouse Operator Helper 0.675 0.009 1.169 0.002 0.053 --
Granulator Operator 0.329 0.002 0.905 :0:0.001 0.056 <0.001 

. Boiler O~erator 0,2Ji9 0.003 0.511 0.060 <0.010 <0.001 
Lancer Operator 1. 079 0.005 0.225 0.005 0.020 0.004 
Furnace Man Trainee 11.152 0.105 -- -- -- --

REFINING 
Lead Refinery 

Reverb Furnace Operator ~- -- -- -- 0. 200 -- -- -- --
Dross Floor Head Operator 0.545 -- 0.001 0.463 -- 0.083 -- -- <0.005 
Dross Floor Operator 0.355 -- 0.002 0 . 022 0.024 -- 0. 015 <0.005 
Overhead Crane Operator -- -- -- -- -- -- -- -- --
Kettle Hea~ . Operator 0.20B - <0.001 0.056 - J.017 - 0.002 <0.005 

-- -- --
-- -- --

Casting and Loadi~ 
Weigher 0.310 -- 0.001 -- <0.001 -- -- -- --
Casting & Loading Helper 0.335 -- 0.007 -- 0.003 -- -- -- --
Head Loader 0.409 -- 0.003 -- <0.001 -- -- -- --
Head Casting Operator ~ -- -- -- <u.,tJu~ -- -- -- --
Caster & Fork Lift O~. 0,l44 - 0.001 -- <0.002 -- -- -- --



..J::.' 
..c:: 

AREA 

Cadmium, Silver & Electric 
Furnace 
Head Operator (Cd PIt . ) 
Operator (CdPlt.) 
Crew Leader (Silver Ref. ) 
Cupe1 Operator 

, . . , (Silver Ref.) 
Retort Operator 

(Silver Ref.) 
Crew Leader (Hard Lead) 
Head Operator (Hard Lead) 
Operator (Hard Lead) 

MATE RIALS RECOVERY 
Acid Plant Operator 
Baghouse Operator 
Baghouse Service 

Attendant 
Baghouse Laborer 
Effluent Plant Operator , Contract Hain Blighouse 

MAINTENANCE 
Blowerhouse Operator 

Haintenance S-l 
Mechanic 
Lub'e Man 
Welder 

Maintenance S-2 
Carpenter 
Millright 

Hatntenance S-3 
Mechanic 

Maintenance S-4 
Mechanic 
Lube Man 

Pb 
Dust 

1.225 0.684 
4.849 2.645 
0. 258 0.001 
0.690 0.003 

0.443 0.001 

-- ---- --
-- --

0.059 <0.001 
.gn~ 0 . 223 

1.290 0.016 

5. 64 0.154 
.174 0.014 

20.16 1.140 

0.037 0.001 

0. 631 0.013 
0.130 0.003 
0.303 0.026 

8. 094 0. 096 
7.936 0.038 

8.320 O.BS 

3.820 0. 066 
'.Q. ).25 0.001 

TABLE 2 (Cont.) 

CONCENTRATOR and LEAD SMELTER 
3 Concentration, mg/m 

Cd Zn :1 As Fume 

I 
, 

-- 0.114 
, --

-- 0.290 • --
-- -- --
-- 0.814 0.009 

-- 0.616 0.008 

-- -- --
-- -- --
-- -- --
-- 0.015 --
-- 2 91 0.043 
-- 0.175 0.010 

-- O. ilfg 0. 055 
-- -- --

3.04 3.04 --

-- , 0.006 <0.001 

-- (l.139 ' ---- 0.062 --
-- 0.065 -
-- 1.178 0.006 
-- 1.087 I --
~- 1.806 ) 0.052 " 

-- 1. 206 i --
-- 0.257 0.051 

Sb Co Cu Hn Nt 

0,037 -- <0.005 
0.012 -- <0.005 
-- -- -

<0.010 -- <0 .001 

<0.010 -- <0.002 

-- -- -- --
-- -- -- --
-- -- -- --

<0,012 <0.002 <0.001 <0.001 <0.002 
0.013 <0.002 Il:nIr <0.005 <0.002 
0.049 <0.002 0.004 <0.001 <0.002 

0. 030 <0.002 0.015 <0.005 <t1.002 
-- -- -- -- --

0.054 <0.002 0.047 0.015 <0.002 

-



AREA Pb Dust 

Maintenance S-5 
Mechanic 4.039 0.052 

Maintenance S-7 
Pipefitter 0.408 0.005 

Maintenance 5-8 
Painter 1.300 0.025 

Maintenance S-lO 
Electrician 2.151 0.015 

OSHA Current Standard 0.2 0.2 

OSHA Proposed Standard 0.1 --
NlOSH Reconnnended 0.15 : --
TLV - ACGIH 0 . 15 0.2 

TLV - ACGIH Proposed -- 0.05 . 

TABLE 2 (Cont.) 

CONCENTRATOR and LEAD SMELTER 

Concentration, mg/m3 

Cd -
Fume Zn As 

-- 0.368 0.010 

-- 0.105 --
-- 0.47 --

-- 0.754 --
0.1 5.0 0 . 5 

-- -- 0.004··~ 

-- 5.0 o 002 

0.05c 5.0 0.5 

-- -- 0.05* 

c~. Alseil1n8 value which should not be exceeded. 

** Antimony trioxide production. 

Sb Co Cu Mn 

0.5 0.1 0.1 5 . 0c 

-- -- -- --
---- -- --

0.5 0.1 0.2 5.0c 

0.05** -- -- --

(1) Both fume and dust exposure are considered likely to occur for these 106 classifications of departments, 

*** 0.002 action level . 

*Arsenic trioxide production 

Ni , 

1.0 

--
--
1.0 

--



AREA Pb Dust 

ACID PLANT 
Operator-Helper 0.026 ND 
Foreman (.) Ohl NO 

BAGHOUSE & COTTRELL (1) 
Operator/Flue Dustman 7.287 0.677 
Maintenance 1.170 0.117 
Foreman 0.117 0.006 

CADMIUM PLANT (1) 
Caster 0.032 
Shif ter /Leadman 0.028 0.016 
Pressman/Operator 0 .036 0.063 

CONCENTRATE HANDLING 
Cone. Handling Operator 0.452 0.035 
Loader-Helper 0.824 0.076 
Ore Unloader 0.780 0.136 

ELECTROLYTIC OEPA 
Anode Shop 
Fabrication 0.201 
Cellroom 
Operator 0.012 ND 
Leadman 0.059 ND 
Cell Repair 0.064 NO 
Stripper 0. 059 NO 
Utility Cleanup 0.074 NO 

LEACH DEPARTMENT 
Leach 
Leachman 0. 014 0.003 
Mud Mill ~erator 0.286 0.005 
Operator 0.051 0 . 003 
Shift Foreman 0.016 NO 
Burt Filter 

TABLE 3 01 'I 

> ELECTROLYTIC ZINC PLANT 
Contaminant Concentration mg/m) 

Cd 

Fume Zn As 

0.075 ND 
o l't. --

106.796 0.005 
15.600 0.025 
1.678 0.003 

0.100 0.127 --
0.826 NO 
0.192 0.001 

5.750 0.001 
24.818 0.017 
22.284 0.010 

ND : 0.184 NO 

. 0.115 --
0 . 162 --
U. lD 0.001 
0.571 NO 

> 0.713 NO 

0.552 --
0.554 0.007 
0.B47 0.003 
0.295 NO 

Sb Co Cu Mn Ni . 

ND NO 0.001 ND NO 
-- -- ND --
--
>.012 0.008 0.112 .JJ.O 0.018 
NO NO 0.086 > 0.134 0.004 

-- -- -- --
.. > 

NO NO NO 0.002 NO 
NO NO 0.006 0.008 ND 
NO NO 0.009 0.020 NO 

0.013 0.004 0.019 0.015 NO 
0.023 NO 0.14B 0.167 NO 
0.006 NO 0.121 0.069 0.005 

NO -- -- O.O~ --
ND ND ND 0.019 NO 
NO NO NO 0.033 NO 
NO ND NO 0.098 NO 
NO NO ND O.OlB NO 
NO ND NO -- NO 

NO NO 0 . 002 <U.OOI> NO 
NO NO O.OOB 0.022 NO 
NO NO 0.003 0 .009 NO 

-- -- -- --



AREA Pb 

Operator 0.062 
Repairman <n nm 

MAINTENANCE 
. Z-l Area (1) 
Main . Mechanic 0.659 
Main. Mechanic App . 0.510 
Main. ReI. For. 0.182 
Oiler 0 . 550 
Z-2 Area Maintenance 
Main . Mechanic 0.221 
Mechanic Helper 0 . 197 
Oiler 0 . 045 
Melting Dept. Main . 
Mechanic (1) 0.035 
Mech. Helper (1) 0 . 460 
Cell room Maintenance 
Carpenter Foreman 0.010 
Oiler 0.010 
Carpenters 0.033 
Mechanics 0.033 
Machine Shop 
Welder 0 . 049 
Blacksmith (1) 0.043 
Machinist-Apprentice 0.034 

MELTING DEPARTMENT 
Casting (1) 
Shift Foreman 0.023 
Melting Dept . Oper. 0.031 
Skimminl!, & Ladl1nR 0.021 
Scrap Furnace Oper. 0.007 
Furnaceman 0.009 

Dust 

0.002 
0 . 003 

0.062 
0.050 
0.018 
0 . 070 

0.047 
0 . 017 
0.007 

NO 
NO 

0.010 
0.010 
0 . 001 
0.004 

0.002 

NO 
0.002 

NO 

TABLE 3 & 4 (Cont.) 

ELECTROLYTIC ZINC PLANT 
Contaminant 'Concentration mg/m3 

Cd 
Fume : Zn As 

0.362 ND 
0.472 ND 

14.605 
9.610 
4.700 

12.832 

2 . 237 
0 . 211 
1.157 

13.991 
16 . 300 

0.102 
0.356 
0.513 
0.404 

0.004 0.509 NO 
0.003 0.370 ND 

0.135 NO 

1.694 ND 
11.598 ND 

NO 3.565 NO 
5 . 556 ND 

ND 3.5b5 NO 
. . 

Sb Co Cu Hn Ni 

NO NO 0.003 0.010 NO 
NO ND 0 . 010 0 . 010 ND 

0.004 0.067 
0.004 0.042 

ND 0.023 
<0 . 010 

0.012 0.034 
ND 0 . 015 
NO 0.010 

NO 0 . 037 
NO 0.050 

NO 0.010 
ND 0.010 
ND 0.075 
NO 0.016 

ND NO NO 0 . 022 NO 
NO NO . NO 0.019 0 . 003 
ND NO ND 0.004 lID 

NO NO 0.003 0 . 005 NO 
NO NO 0.005 0 . 008 NO 
ND NO 0.004 0.008 NO 
NO NO 0 . 004 0.012 NO 
NO NO U.UUJ U.OUb NO 



AREA Pb 

Allover 0.009 
Shipping 
Operator 0.017 . 
Scaleman 0.009 

PURIFICATION DEPART. 
'Foreman 0. 025 
Prps s m" n 0 . 010 
Operator 0.015 
Laborer-Cleanup 0.122 
Tank Hitter 0.030 
Sampler 

ROASTERS (1) 
Operator 0 . 750 
Helper 2.057 
Lancer 1.191 
Boiler Operator 0 . 481 
Wedge Operator 0.679 
Pre Treatment Oper. 0 . 063 
Foreman 

MAINTENANCE 
(Sununary) 
Mechanics (1) 0.357 
Oilers 0.446 
Carpenters (1) 0 .035 
Electricians (1) 0.252 
Lead Burners 0.361 
Yard Crew (1) 0.311 
Metalizer 0.417 

ELECTROLYTIC ZINC PLANT 
Contaminant Concentration mg/m3 

Cd 

Dust Fume Zn As 

ND 8 . 762 ND 

NJ) 0 . 189 ND 
0.009 0 . 090 ND 

0.003 0.024 --
0.01 R 2.423 0.010 
0.003 0.622 0.003 
0 .011 1.284 0 . 005 
0.003 13.268 --

0.005 

0 . OB4 14.293 0.011 
0.394 18.585 0.042 
0.072 23.461 0. 012 
0.046 9.083 0.007 
0.069 14.188 0 . 002 
0 . 002 0 . 337 ND 

0.004 B.130 --
0.051 10.416 0.004 
0.006 0 . 422 ND ." 
0 . 036 . 3.080 0.01,6 

0.014 0.182 o.ooa 
0.039 5.340 0.007 
0.011 1.200 --

Sb Co Cu Mn Ni 

ND. ND 0.003 0 . 005 ND 

NO NO 0 . 004 0.001 ND 
-- --- -- --

ND NO 0.005 0. 005 ND 
ND ND 0 . 024 -- ND 
ND ND 0.003 0.003 ND 
ND NO 0.022 0.027 . ND 
NO NO 0.007 0.009 ND 

-- -- --
ND 0.007 0.039 0.114 0. 0.06 

0.028 0.017 0.792 0 . 709 0.099 
0:020 0.004 0.145 0.132 0. 005 
-- -- -- -- --
-- 0.003 0.064 0.089 ND 

ND -- -- -- --
-- -- --

0 . 003 0 . 001 0. 065 <0.1 0.002 
0.040 NO 0:052 ' '''0 : 1·· . ' ''ND , 

ND ND 0.002 <0.1 ND 
ND ND 0.057 <0.1 NO 

0.013 ND 0.009 <0.1 0.002 
ND ND 0.035 <0.1 ND 
ND ND 0.032 <0.1 ND 



-

AREA Pb 

OSHA Current Std. 0.2 

OSHA Proposed Std. 0.1 

NIOSH Recommended 0.15 

TLV ACGIH 0.15 

TLV-ACGIH Proposed --

TABLE 3 & 4 (Cont.) 

ELECTROLYTIC ZINC PLANT 
Contaminant Concentration mg/m3 

Cd 
Dust Fllme Zn As 

0.2 0.1 5.0 0.5 

-- -- -- 0.004 

-- 5.0 0.002 

0.2 0.05c 5.0 0.5 

O. O' -- -- 0.05* 

Sb Co Cu Mn 

0.5 0.1 0.1 5.0c 

-- -- -- --
• -- -- -- --
0.5 0.1 0.2 5.0c 

0.05* -- -- --

c A ceiling value which should not be exceeded. 

* Arsenic trioxide production. 

** Antimony trioxide production. 
.' 

(1) Both fume and dust exposures are considered likely to occur for these job classificstions of departments. 

Ni 

1.0 

--
--

1.0 

-



",, ' 
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JOB TITLE OR AREA 

~Q.l~.!';lTRATOR 
Crusninl( Plant 

01 
Crushing Plant 
Crew Leader 

02 Crushing Plant 
O~crator 

Q~ Utility Laborer 
Grinding & Flotation 

4 Flotation Operator 
D Helper 
0' Concentrate Loader 
n( ~Flotation Operator 
0 Ball ~ill Operator 
() Concentrator Utility 
O',)concentrator Crew 

Leader 
/C1 Concentrate Loader 

,\sst. 
' /1 Vacuum Filter 

Operator 
N!lintenance . . 

/ Nechanics 
t Electricians 
Ii, Electrician Helper 

Number RANGE 
of mg/m3 

Samples 

3 0.008-0.036 

" 0.011-0 . ?lil 
1 0 . 11>R 

.1 0.029 
1 0.029-0.010 

3 0.029-0.030 

8 0.021-0.787 
2 0.034-0.229 

TABLE 5 

MINES PLANT 

Lead Concentration 

OSHA Standard 
Time Weighted ~millJ 
Average Con- No. % 
centration Exceed Exceed 

mg/m3 Std. Std. 

0.019 0 0 

o .11~ 2 50 
O.16A 0 0 
o .02.!i .Jl. .Jl. 
0.030 0 0 

0.030 0 0 

o ..l.Z.a ~ 25 
.0...li!Jl. 1 33 

ACGIH-TLV Proposed OSHA Std. 
.Jl...li rruzhr..3 . Jl.l-D WrJ 
No. % No. % 

Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

. 

0 0 0 0 

2 50 ~ --'ill 
1 100 1 100 

.Jl. .Jl. .Jl. .Jl. 
_0 _0 .Jl. .Jl. 

0 0 0 0 

2 25 4 50 
1 33 1 33 



I 

I JOB TITLE OR AREA Number RANGE 
of mg/m3 

i Samples 

~IARGE PREPARATION 
, . Crane Crew 
; 01 Locomotive Engineer 
' 1':>:1. Conduc tor 
I (;;>!)'As's t. Conduc tor 
i ~ Locomotive Crane 

5 0.039-13.435 : Operator 
: 0;; Locomotive Crane 
I Helper 6 0.473-7.493 
: O~ Sampler 

'. Charge Preparation 
:07 Proportioning Over 
. head Crane Operator 3 0.114-3.348 

'O' ")j Utility Laborer 
09 Helper (Ai r Lance) 6 0.057-12.83 

Crushing Plant 
/1'() Hill. Operator 1 
. J! Crusher Operator 3 0.662-29 . 516 

Belt Crew 
1:1. Conveyor Operator 5 1. 054-14.904 
lji Tripper Operator 1 

TABLE 6 
LEAD ~14EL'l'ER 

Lead Concentration 

OSHA Standard 
Tillie Weighted 0.2 mg/m3 

Average Con- No. " centration Exceed Exceed 
mo/m3 Std. Std. 

3. 07 2 40 

2. 017 6 100 

-- 0 -

1.816 2 67 

4 . 64 5 83 

1.21 1 100 
10.33 -3 lao 

4. 714 5 100 
6.567 1 100 

ACGIH-TLV Proposed OSHA Std. 
0.15 mg/m3 0.1 mg/m3 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

3 60 3 60 

6 100 6 100 

0 0 

2 67 3 100 

5 83 5 83 

I lUU I IUU 

3 --uJIT --:J Inn 

5 100 5 100 
1 100 1 100 



JOB TITLE OR AREA 

. Pellet Plant f)' 
"D I Feed Prepara tion 
• -. Plant Operator 
Utility Laborer V J, 

Sinter Plant . 
n,5inter Plant Opr. 
i?aSinter Plant Asst. 

5t·IELTER 0 4:.. 
~B1ast Furnace 6 

~\ "'B1ast Furnace Opr. 
9J () )'slag Tapper 

&~B1ast Furnace Feeder 
f\A-.Ut1Jity Han apr. 
o ~ Overhead Crane Opr. 
~FuJ:1ing Furnace 
. D t, Overhead Crane Qpr. 0-' Fuming Fu mace Opr. 
- Fuming Furnace 
fi i? Operator Helper 
rh Kiln Operator 
11. Kiln Operator Helper 
I, Baghouse Operator 
1 Baghouse Opr. Helper 
I ;. Gr anulator Operator 
IABeile r Operator 
, If Lancer Operator 
I {,. Furnace Man Trainee 

Number 
of 

Samples 

2 

1 
2 
2 

2 
2 
1 
4 
1 

3 
1 

2 

3 
1 
2 
1 
6 
1 

RANGE 
mg/m3 

17.912 
14.101 

3.82-25.789 
3. 68-14.074 

0.183-3 . 291 
0.722-0.869 

22.383 
1.13-24.21 

2. 919 

0.102-0 . 269 
0.487 

0 . 487-7.91 

IO.17~-O.5R 
o .61'i. 

ll.138-0.520 
0.269 

.226-3.683 
11.152 

LEAD SMELTER 

Lead Concentration 

OSHA Stand~rd ACGIH-TLV Proposed OSHA Std. 
Time Weighted f--::-~O!..:.. ~2 -1mpD2\Lt, "~m:;--_+-~ 0 .. ..j, ll.LJI Smll¥,Jm. m:3=::-_-t-_-:-:,n,l.....,l....; ''''¥'. Ie=: .3::--__ 
Average Con- No . % No. % No. % 
centrat)on Exceed Exceed Exceed Exceed Exceed Exceed 

mg/m Std. Std. Std. Std . Std. Std . 

12.674 
14 . 101 

. 14.805 
8. 877 

1. 737 
0.796 

22.383 
8.295 
2.919 

0.282 
U.487 

4.1 

n 1t.? 

JU29 
0.269 
1.079 

11.152 

2 
'1 
2 
2 

1 
2 
1 
4 
1 

2 
1 

2 

? 

1 

1 
6 
1 

100 
100 
100 
100 

50 
100 
100 
100 
100 

67 
100 

100 

100 

100 
100 
100 

2 

1 

2 

2 
2 
1 
4 
1 

2 
1 

2 

1 
1 

1 
6 
1 

100 
100 
100 
100 

100 
100 
100 
100 
100 

67 
100 

100 

100 
100 

100 
100 

2 

I 
2 
2 

2 
2 
1 
4 
1 

3 
1 

2 

1 
2 
1 

1 . 

100 

100 
100 
100 

100 
100 
100 
100 
100 

100 
100 

100 

,nn 
100 
lon 
10n 
lon 
~OO 



JOB TITLE OR AREA Number RANGE 
of mg/m3 

Samples 

MATERIALS RE~RY 0' Acid Plant Oor. 1 0.059 
n"l Baghouse Opr. 3 0.809-1.126 
~ Baghouse Service 
~ Attendant 1 1.29 

iiI 8aghouse Laborer 9 0.387-17.7 

"" 
Effluent Plant Opr. 1 0.174 

1\( oContract Main 1 W.lb 

Baghouse 

TAIflJr. D \"OA~ J 

LEAD SMELTER 

Lead Concentration 

OSHA Standard 
Time Weighted 0.2 mg/m3 

Average Con- No. % 
centration Exceed Exceed 

mg/m3 Std. Std. 

0.059 0 0 
0.965 3 . 100 

1.29 1 100 

. 5.64 9 100 
0.174 0 0 

:lU.lb 1 ~OO 

ACGIH-TLV Propoaed OSHA Std. 
0.15 lng/m3 0.1 m 1m3 

No . % No. % 
Exceed Exceed Exceed Exceed 

Std . Std. Std. Std. 

0 ~ ~ ~ 
] 100 3 100 

1 100 ·1 100 ... 
9 100 9 100 
1 .100 1 100 
1 100 1 100 



JOB TITLE OR AREA Number RANG~ 
of mg/," 

Samples 

MAINTENANCE ~ 
01' Blowerhouse Opr. ? .0 .. 006-0.068 

Haintenance S-l 
CO :;l. 11echanic 4 10,238-1 135 
o ~Lubeman 1 0.130 
04 Welder i 0.303 

Haintenance S'-2 
n5 Carpenter 2 3,33-12.857 
A L Nillwright 2 7.023-8.849 

Naintenance S-3 
()7 Hechanic - 13 o 421-39 . 86 

Maintenance S-4 
()!1 Hechanic - 15 0.39 -10.74 
~ Lubeman - 1 0.125 

11ain tenance S-5 
10 ~!echanic .- 4 0.142-11.59 

Maintenance S-7 
I) Pioefitter 7 0.173-0. bu2 

Maintenance S-8 
1:1 Painter 1 . 1'.30 
Y~intenance S-10 

/ ~ Electrician 4 IU.371-4.13 

TABL!! 6 (Cont) 
LEAD SMELTER 

Lead Concentratton 

Time Weighted 
OSHA St8nd~rd 

0.2 mglm 
Average Can- Na. % 
c'mtrat~n Exceed Exceed 

,"gIro Std. Std. 

o .J)37 0 0 

0.631 4 100 
0.130 a a 
0.303 1 100 

8.094 2 100 
7.936 2 100 

8.32 13 100 

3.82 15 100 
0.125 a a 

4.039 3 75 

u.408 b Hb 

l.jU .L .LUU 

2.151 4 100 

ACGIH-TLV Proposed OSHA Std. 
0 . 15' mglm3 0.1 ms/m3 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

0 0 0 0 

4 100 4 100 
a a ... 1 100 
1 100 1 100 

2 100 2 100 
2 100 2 100 

13 100 13 100 

15 100 15 100 
a a 1 100 

.J lj 4 .LUU 

I . ~uu -'- ~ 

-~ ~u~ .I. 100 

4 ~ ~ 100 
.. 



JOB TITLE OR AREA Number 
of 

Samples 

ACID PLANT 01- 6 
Operator-HeiperlP/ 5 
FOTE:n:.an O~ 1 

BAGHOUSE & COTTRELL(l Ol,8 
'Operator/Flue 0 I 

Dustman 6 

Haintenance IJ"/.. 1 
Foreman fJ'J 1 

CADHIUH PLANT (1) ~.~ 11 
Caster ~ )- 3 
Shifter/Leadman p ~ 3 
Pressman/Opera totC:1 J 5 

CO:·!CE:;TRA TE HANDLING t: .'i 13 
n/Conc . Handling Opr. 4 
(;). Leader-Helper 3 
I'>;J Ore Unioader 6 

ELECTROLYTIC 6S' 
DEPARTNENT • ... 

I> I Anode Shop (1) 
62.Fabrication 2 

o ~Cellroom 46 
o qOperator 3 

RANGE 
mg/m) 

0.001 0.043 

0.364 20.700 

0. 012 0.060 
10 •012 0 . 060 
0.017 O.O~ 

0.079 0 . 989 
0.257 1.450 
0.074 1. 710 

1 0 •155 D.248 

0. 007 0. 022 

TAIlLE 7 

ELECTROLYTIC ZINC PLANT 

Lead Concentrations 

OSHA. St andard 
Time Weigh ted 0.2 mg/m) 
Average Con- No. % 
centration Exceed Exceed 

mg/m3 Std. Std. 

0.032 
0 . 026 0 0 
0.061 0 0 
5.592 

7.287 6 100 

1.170 1 100 
0.117 0 0 
0.031 
0 . 0)2 a a 
0.028 a 0 
0.036 .Jl .Jl 
0.709 
0.452 2 50 
0 . 824 3 100 
0.780 5 . 83 

0 . 201 1 50 . 
0.047 
0 . 012 0 0 

ACGIH-TLV Proposed OS~ Std. 
0.15 m&lm3 0.1 mpJm 

No. X No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

jl .Jl. jl jl 
0 0 0 0 

6 100 . 6. . ,11l,.q"., . 
..: r ' ~ '. . 

1 100 1 100 
0 0 1 100 

0 0 0 0 
0 0 a 0 

.Jl. a a Jl. 

3 75 3 75 
1 l.O.!L ~ ..lll.O.. 
5 63 2 JU 

2 100 . 2 r 100 

0 0 .Jl. 
, 

.Jl. 



JOB TITLE OR AREA Number RANGE 
of mg/';3 

Samples 

05 Leadman 1 

", Cell Repair 23 0 . 005 0.154 
() Stripper 17 0.003 0.378 
.() ~Utility Cleanup 2 0 . 013 0.136 

LEACH DEPARTI1ENT 0 ~ 13 
I> J Leach 8 
k"l Leachman 3 0. 001 0.029 
~} Shift Foreman 1 
r>11 Opera tor 2 0.037 0.065 
~Nud Hill Operator 2 0.266 0.312 

Of,oBur t Fil ter 5 
()., Operator 4 N.D. 0.058 
() s:! Repa i man 1 

W.Il;J F.NANCE D"J... 79 
Z-l !lrea 34 

f) 1 Haint. l1echanic ,.. 15 10.077 1. 750 
0'1 Maint. Mech. App. ~U IU.U3Z 1.147 
O~ Maint. ReI. For. 1 0.182 0.182 
,(ia..Oller .,.,. 8 0.371 0.994 

Z 2 Area Haintenance 16 
() }!aint. Mechanic ,. 11 0.049 0.639 
I> Mechanic Helper 4 0.091 0.198 
() Oiler .... 1 

TAB!.I 'T ~COntJ 

ELECTROLYTIC ZINC PLANT 

Lead Concentrations 

OSHA Standard 

Time Weighted 0.2 mg/m3 

Average Con- No. % 
centration Exceed Exceed 

ml!:/m3 Std. Std. 

0.059 0 0 
0.064 0 0 
0 . 059 1 f> 
0 . 074 0 0 
0.036 

. 0.026 
0 . 014 0 0 
0.016 0 0 
0.051 0 0 
0.286 2 100 
0.050 
0.028 0 0 

<0.001 0 0 

0.659 12 80 
0.510 7 70 
0.182 J! !L 
0 . 550 8 IOO 
0.193 
0.221 6 50 
0.197 1 .25 
0.045 0 0 

ACGIH-TLV Proposed OS~ Std. 
0.15 mg/m3 0.1 mg/m 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

0 0 0 0 
). 4 8 35 
1 6 1 "~ 
0 0 -1 50 

' . ;'.' ' - . . , .. ~"",,,~'" ~., . 
0 0 O· 0 
0 0 0 0 
0 0 0 0 
2 100 2 100" 

0 0 '. 0 0 
0 0 . 0 0 

12 80 14 93 
8 80 8 80 
1 100 . 1 100 

J! 100 . 8 100 

7 58 1 58 
2 50 2 50 
0 0 0 0 



JOB TITLE OR AREA 

PU~IFICATION D~ART­

HENT rr~ 
Foreman --;:) 
Pressman ,,2. 
Operator <0 ~ 
Laborer-Cleanup 
Ta"k Hit ter t J 

ROASTERS (1) ['j'1 
Operator - I 
Helper 0 ::l 
Lancer '" "3 
Boiler Operator8<1 
{-:edge Operator () S 

. Pretreatment Opr~i 
~IA I ;;TENANCE I U 
(Summary) 
:-; ~chanics (1) 0 I -
Oilers 0 '2. 
Carpenters (11 0-' 
Electricians (1)~ ~~ 
Lead Burners P 
Yard Crew (1) ~( 

~eta1izer 0 

(1) Both fume add d, s t 
I , 

Number 
of 

Samples 

- 11 

1 
3 
2 
4 
1 

18 
5 
3 
4 
3 
2 
1 

54 
10 
17 
10 

9 

1 

RANGE 
mg/m3 

0.022 0.039 
0.001 0.030 
0.041 0.218 

0.475 1. 640 
1.170 3.940 
0.586 1.990 
0.032 0.B78 
0.575 0.783 

0.030 1. 752 
0.010 0.994 
0.010 • 0.074 
0.008 0.703 
0.073 I 1. 730 
U.U)U _ ~. 240_ 

TABLE 7 (Cont) 

ELECTROLYTIC ZINC PLANT 

Lead Concentrations 

OSHA Standard ACGIH-TLV Proposed OSHA Std. 
0.2 mg/m3 0 15 / 3 0 1 / 3 

Time weightedl ________ ,-__ =-__ 4-__ ~·---m~g~m~--~~----.--m~g~m~-----
Average Con- No. % No. % No. % 
cent ration Exceed Exceed Exceed Exceed 

mg/m3 Std. Std. Std. Std. 

0.051 

0.025 o o o o 
0.030 o o o o 
0.015 o o o o --
0.122 1 25 2 50 
0.030 o o o o 
1.046 
0.750 5 100 5 100 
2.057 3 -100 3 100 
1.191 4 100 4 100 
0.481 2 67 2 67 
0.679 2 100 2 100 
0.063 o o o o 

0.357 27 50 31 
0.446 8 80 B 80 
0.035 o o o o 
0.252 4U 
0.361 5 56 I> 67 
0.3I! 8 40 12 60 
0.417 .. 1 100 1 IOU 

Fnr .h~,~ <nh· 1 .,~, •• > 

Exceed 
Std. 

o 
o 
o 
2 
o 

5 
3 
4 
2 
2 
o 

33 
B 
o 

13 
I 

... 

Exceed 
Std. 

o 
o 
o 

50 
o 

100 . 
lOP 

67 
100 

o 

61 _ 

o 
40 -

71f 
65 

IUU 



JOB TITLE OR AREA Number RANGE 
of mg/m3 

Samples 

O)'¥~l. t,in~ . Dept. Haint. 5 
o : ; eC~anlC (1) 4 0.OJ2 0,074 
/0 !-Icchanic Helper (1) 1 
II Cell room ~laintenance 
/2. Carpenter Foreman 1 
I') Oiler 1 

h# Carpenters 10 0,012 . 0,074 
15 :':echanics 5 0.008 ' 0.060 
It. Nachine Shop 8 
17 fielder 5 0.033 I 0.066 
l"i Blacksmith (1) 1 
/., Nachinist Apprentice 2 0.030 ' 0,037 

}1:::LTl:;G DEPARTHENT 1/ 36 
, ~ / Cas ting (l) 26 
o ~ Shift Foreman 3 <0.001 0.046 
If) :fHelting Dept. apr. 11 <0.001 0.071 
n, . Skir.uninR & Ladl1nl!; 4 <0.001 0.069 
.0<; Scrap Furnace apr. 3 <0 . 001 0.022 
~ ~ Fu_rnacemen 3 1<0.001 0.017 
,"" Alloyer 2 0.001 0.017 

f) Shipping 10 
I?' Operator ~ 0.009 0.030 
Ie Scaleman 1 --

TABU 7 (Cont) 

ELECTROLYTIC ZINC PLANT 

Lead Concentrations 

OSHA Standard 
Time Weighted 0.2 mg/mJ 

Average Con- No. % 
centration Exceed Exceed 

mg/m3 Std. Std. 

0,035 
0.OJ5 0 0 
0.460 1 100 

0.010 0 0 
0.010 0 0 
0 . 033 0 0 
0.033 0 0 
0.045 
0.049 0 0 
0.043 0 0 
0.034 , 0 0 

0.014 
0.023 0 0 
0.031 0 a 
0.021 a 0 
0.007 0 0 
0.009 0 0 
0.009 a 0 
0.016 
0.017 0 0 
0.009 0 0 

ACGIH-TLV Proposed OSHA Std. 
0.15 mg/mJ 0.1 mg/mJ 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

0 0 0 0 
1 100 1 100 

0 0 0 0 
0 0 .- . · 0 .. 0 
0 0 ~ if 
0 ~ J) --'l 

0 0 ~ 0 
0 .JL ~ -0 
0 -.JL -.JL .JL 

0 0 0 0 
-.JL 0 ~ --'l 

Q _Il --'l .JL 
0 a a a 
0 0 0 0 
0 0 0 _-.JL 

0 a ~ 0 
0 0 0 . _.It 



JOB TITLE OR AREA Number RANG! 
of mg/m 

Samples , 
, 

COCiC E?m tATOR 
Crushing Plant 

Crushing Plant 
Cre'''' Leader 

Crushing Plant , 
Operator 

Utility Laborer 
Grinding & Flotation 
Flotation ,Operator 4 
Helper 

Conc entrate Loader 4 

Flotation Operator 1 
Ball Nill Operator 1 

Concentrator Utility_ ~ ~.UU.L-0.!l0~ 

Concentrator Crew 
Leader 

Con centrate Loader 
Asst. 

Vacuum Filter 
_ _ ()perator 

r'!-l i.n tenance 
He~hal)jcs ~ I <\J . UU.L-U. UU4 - ._-
E12c tl' icians 2 
El ectrician Helper 

TABLE 8 

MINES PLANT 

Cadmium Concentration 

OSHA Standard 
Time Weigh ted o ? mu/m3 (dus 

Average Con- No. % 
centrat!on Exceed Exceed 

mg/m Std; Std. 

<0.001 0 0 

<0.001 0 0 
0.002 U U 

<U .UUl U U 

~.~L 0 0 

U.UUL U U 

<0.IJu2 0 0 

ACGIH-TLX 
, 

OSHA Stand~rd 
) O.OS ,,,1m' 0,1 m./m' Ifumel , 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

.. 

0 0 0 0 

0 0 0 0 
0 0 ' 0 0 
U 0 U 0 
U U U 0 

U U U U 

~ u U U 



TABLE 9 

LEAD SHELTER 

Cadmium Concentration 

OSHA Standard ACGIH-TLV OSHA Standard 
Time Weighted 0.2 mg/m3 (dust 0.05 m~m3 jLLII12hn3 ~¥. ~~ \ 

I JOB TITLE OR AREA Number RANGE) Average Con- No. % No. % No. % 
of mg/m centrat!on Exceed Exceed Exceed Exceed Exceed Exceed 

Samples mg/m Std. Std. Std. Std. Std. Std. 

CHARGE PREPARATION 
Crane Crew 

Locomotive Engineer 
Conductor 

. . ·" ASst. Conductor ... ... .. . 
Locomotive Crane 

Operator 5 0.001-0.096 0 . 022 0 0 1 20 
Locomotive Crane 
Helper 6 0.004-0.225 0.067 1 17 1 17 

Sampler 
Chanle Preparation 

Proportioning Over-
3 O. 001l-0 . C3 0.018 head C~ane Operato 0 0 0 0 

Utili ty Laborer 2 0.009.-0,016 · 0.012 0 (1 (1 ' 0 -Helper (Air Lance) 6 0.001-1. 204 0.531 5 83 5 83 , 
Crushing Plant 

Hill Operator I 0.023 0 0 0 0 
Crusher Operator 3 0.005 1.526 0 . 513 I 33 1 33 

Belt Cre" 
Conveyor Operator 5 u. OUIl.-U. 9u~ 0.2Qt1. I 20 I 20 
Tripper Operator _1 0;354 1 100 1 100 .. ; 



JOB TITLE OR AREA Number 
of 

Samples 

SINTER PLANT 
I Pellet Plant 

Feed Preparation 
. . .. 'Plant Operator 2 

Utility Laborer 1 
Sinter Plant 

Sinter Plant Opr. 2 
Sinter Plant Asst. 2 

S~ELTER 

Blast Furnace 
Blast Furnace Opr. 2 
Sla.£, Tal'P.er 3 
Blase Furnace Feeder 1 
Utility Man Opr . 4 
Overhead Crane Op_r. 1 

fl~illing Furnace 
u'I<.th,wd Crane Opr. 2 
FU:1ing Furnace °tr . 1 
Fuming Furnace 2 
Operator Helper 

Kiln Operator 
Kiln Operator Helper 
Bughouse Operator .3 
Ba~house Opr. Helper 1 
Granulator Operator 2 
Boiler Operator 1 
Lancer Operator 8 
Furnace Man Trainee 1 

RANGE 
ms/m3 

~. 046:-0 ,3~2 

0.091-0.167 
0.181-0.246 

<0.002-0.074 
0.009-0.013 

0 . 022 0.304 

<0. uul-u. uul 

0.005-0.046 

'0.001-0.004 

.0.002-0.003 

'{l. OOl-O~ 0.13 

TABLE 9 (Cant) 

LEAD SMELTER 

Cadmium Concentration 

OSHA Standard 
Time Weighted 0.2 mg/m3 (dust 

Average Con- No. % 
centration Exceed Exceed 

m~/m3 Std. Std. 

0.204 1 so 
0.076 0 0 

0.29 0 0 
0.214 1 50 

0.038 
0.012 
0.225 
0.114 . 

0.037 

0.001 
<0.001 

0.025 

0.002 
0.009 
0.002 
0.001 
0.005 
0.105 

ACGIH-TLV OSHA Standard 
0.05 ms/m) 0.1 mg/m3 (fume) 

No . % No. % 
Exceed Exceed Exceed Exceed 

Std. Std. Std. Std. 

1 SO. 
I 100 

2 100 
2 100 

1 50 0 0 
0 0 0 0 
1 100 1 100 
3 75 1 25 
0 0 0 0 

0 a 0 
. 

0 
0 0 0 0 

0 0 0 0 

0 0 0 0 
n n n n 
0 n n n 
n n n n 
0 0. .n .0. 
1 100 1 100 



JOB TlTLE OR AREA !"lumber RANGE 
of mg/m3 

isamples 

a S!'·uat;G 
L~i!(LRef i.n~ 

Rc.:verb Furn,ace DEI". 
Dross Floor Head Opr 2 0 . 001-0.002 
Dross Floor apr. 10 0.001-0.002 
Ove rhead Crane Opr. 
K(<i: tIc Head Ol'r. 2 

Casting and LoadinR 
Ileigher L 

I 

Casting & Loading 
Helper 5 0.001-0.031 

Head Loader 2 0.001-0.005 
Head CastinR Opr. 
Caster & Fork 

<0.001-0.001 Lift Operator 7 

Cadmium & Silver 
& Electric Furn 
Head Operator 

2 <0.028-1.34 (Cd PIt) 
Operator (Cd Plt) 2 0.039-5.25 
Crew Leader 

I (Silver Ref.l .. 
Cupe1 Operator 

(Silver Ref.) 2 0.002-0.004 

Retort Operator 
3 <0.001-0.002 (Sil Ver Ref.) 

Cre", Leader , 
(Hard Lead) 

Head Qpr. (Hard Lead 
Operator (Hard Lead) 

TABLE 9 (Cant) 

LEAD SMELTER 

Cadmium Concentration 

OSHA Standard 

Time Weighted 0.2 mg/m3 (dust 

Average Can- Na. r. 
centration Exceed Exceed 

m,,/m3 Std . Std. 

0.001 . 
0.002 

<0.001 

0.001 
, 

0.007 
0.003 . 

. 

0. 001 . 

0.684 1 50 

2. 645 1 50 

0.001 0 0 

0.003 a a 

0.001 a a 

ACGIH-TLV OSHA Standard 
0.05 mg/m3 . 

mg/m3 0.1 (fum e) 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

0 0 a a 
a a a a 

. 
a a a a 

a a a a 

a a a a 
a a a a 

a a a a 

1 50 

1 50 --
0 0 

a a 

0 0 



, 

JOB TITLE OR AREA Number RANGE 
of mg/m3 

Samples 

}U.~I!;TE~~ANCE 

Blowcrhouse Opr. 2 
Haintenance 5 1 

" . . - ~'fechanic 4 U.UU~-U . UIH 

LlJb~man 1 
Eelder 1 

HaintEnance S-2 
Carpenter 2 0.016 0.176 
Hillwright 2 0 . 010-0.066 

Naintenance S 3 
:-12chanic 13 0.005-1. 293 

l'!aintenance 5-4 
l'!echanic 15 0 . 002 0.403 
Lub~man 1 

Maintenance S 5 
Hechanic 4 0.002-0.1~ , 

Haintenance'S-7 
Pipefitcer 7 0.003-0.007 

!iair~tenance 5-8 
Painter J. 

Maintenance 5-10 
Electrician q 0.010 O.O~ 

TABLE 9 (Cont) 

LEAD SMELTER 

Cadmium Concentration 

OSHA Standard 

Time Weighted 0.2 mg/m3 (dust) 

Average Con- No. % 
centI'8t~n Exceed Exceed 

mg/m Std. Std. 

O.UUl U U 

U.Ul.J U U 

~~ U u 
0.026 0 0 

0 . 096 0 0 
0.038 0 0 

0.158 1 ~ 

0.066 1 7 
0.001 0 0 

0.052 0 0 

u.uu:> U 0 

u.u~:> U U 

U.lJQ 0 -~ 

. . 
ACGlH-TLV -OSHA Stand~rd 
0 . 05 mg/m3 0.1 mg/m (fume) 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. 5td. Std. 

u u 

U u 
u u 

0 0 

1 50 . 
1 50 

9 69 . .' 

7 47 
0 0 . , 

1 25 

0 U 

U ~ 

~ J!. 



JOB TITLE OR AREA Number RANGE 
of mg/m3 

Samples 

HATERIALS RECOVERY 
Acid Plant Opr. 1 
Baghouse Opr. 1 0.005-0. 077 
Baghouse Service 

1 Attendant 
Baohous~ Laborer 9 0.007-0.362 
Effluent Plant Opr. 1 
Contract Main 

Baghouse 1 

TABLE 9 (Cant) 

LEAD SHELTER 
Cadmium Concentration 

OSHA Standard 

Time Weighted 
0.2 mg/m3 (dus 

Average Can- Na. % 
centrat~on Exceed Exceed 

mg/m Std. Std. 

o OQi JL _(L 
0 .029 

0.016 

0.265 4 44 
0.005 0 0 

1.14 1 100 

ACGIH-TLV
3 

OSHA Standard 
) 0.05 mg/m ·0.1 mg/ml (fwoe) 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

JL JL 
1 33 0 0 

0 0 0 0 .. 
5 56 
0 0 .-

1 100 .. •. 



-- --
ELECTROLYTIC ZINC PLANT 

Cadmium Concentrations 

I' OSHA Standard ACGIH-TLV OSHA Standard 
0.1 mg/m3 (fume) 0.05 mg/m3 0.2 mg/m3 (dust) 

: JOB T LTLE OR AREA 
Time Weighted 

Numh er RANGE
3 

Avera go Con- I--;-;N'--o-. -..---;;(;--+--:N.,.-o-.---.---,X---+--"""'N""o-.---;---;:-%---

of mg/m centration Exceed Exceed Exceed Exceed Exceed Exceed 

. .=.==============t=s=a=m:=PJl=e=s~======;=======~==='=m=g=/=m=3====t==S=t=d=.==~=S=t=d='===F==S=td==.==t==S=t=d=.~~==S=t=d=.==~==S=t=d=.=== 
: AC19 fI~.A~A~T~_~ ___ ~ __ ~6 ___ I~ __ 4-____ ~ ____ ~ __ ~ _____ ~ ____ ~ __ n-__ 4--. __ ~~_n--~-~---
;--Op~;:;, [or-fIelper 5 ND 0 0 0 U 

Foreman 1 NO 0 u u u 
, BAGHOUSE & COTTRELL(l 8 0.521 
- _. CpArator/Flue 6 0.027 1.950 0.677 

DU5t!:liln 

!·I.;inrcnance 1 0.117 
Foreman 1 O. OOb 

CAD!WlH PLANT (1) 11 0.060 
Coster 3 0.060 0.131 0. 100 

- S;;'.fter/Leadman 3 0.001 0.029 0.016 
6' ---P~"~s"an/Oper3tor 5 0.045 0.064 0.063 
<n. CO::Cf.!iTf;{,TE liANDLUlG 13 0.091 

___ qonc:- n"ndling Opr. 4 0.007 0.072 0.035 
__ )_~~.d"r-Eelper 3 U.U.i/ (J,1l~ U.U/~ 
_.!"<:.,Unloader b O. OU U. 332 O.lJb 

ELI:: C!'~()LYTIC 

IJEPARTHENT 
A,-',ode Shop (1) 

--fabrication ---Cell room 
0pe.rator 

48 
2 
2 

4b 
3 

ND 
ND 
ND 
NO 

3 

1 
U 

2 
o 
o 

o 

50 

JUU 
U 

67 
o 
o 

U 

5 

1. 

u 

3 
1 
2 

83. 

U 

100 
33 
40 

u 

. , . .. ... .. .,.. 

U u 

u 



JOB TITLE OR AREA Number 
of 

Samples 

PURIFICATION DEPART-
HE~;T 

' 11 

Fcre:nan 1 
._ , PrEssman 3 

Operat'or 2 
Laborer-Cleanup 4 
Tank Hitter 1 

ROASTERS (1) 18 
Onerator 5 
He1l'er 3 
Lancer 4 
Boiler Operator , 3 

\~edge Operator l 

Pretreatment apr. 1. 

~1A I ~TE~~!\NCE 

(Summary) 
Hechanics (1) 54 
Oilers 9 
C~rpenters (1) 17 
E1ect~icians (1) lu 
Lead Burners ~ 

Yard Crew (1) :lU 
Heta1izer 1. 

(1) Both fume and d 1st cxposur 

TABLI! 10 (Cant) 

ELECTROLYTIC ZINC PLANT 

Cadmium Concentrations 

OSHA Standard 
Time Weighted 0 . 1 mg/m3 (fume) 

RANGE ' Average Con- No. % 
mg/m3 

centrat}o~ Exceed Exceed 
mg m Std . Std. 

0.010 

0.003 
0.014 0.022 0.018 
0.001 0 . 008 0.0,)3 
0 .004 0.032 0 . 011 

0.003 
0.151 

0.050 0 . 192 0.084 1 20 _ 
0.090 1.000 O. :324 1 33 
O.U22 0.134 O. U72 1 l5 
U.UUb U.UIIU 0.046 
U.Ubl. U.U/I U.Ub~ 

0.002 

0.001 0.184 0.004 " 

U.UU7 0.091 0 . 051 
0.001 0.019 0.006 
U. UUJ u.153 0.036 
U.UUJ U.UbJ U.U14 0 0 
u. UUl. U.l.llI . -.l/. Uj~_ 

U. Ull 

s are c nsiderec 1ikelv to occ ·r for th se 10b cl 

ACGIH-TLV OSHA Standard 
0.05 mg/m3 0.2 mg/m3 (dust) 

No. r. No. % 
Exceed Exceed Exceed Exceed 

Std. Std. Std. Std. 

a a a a 
a a a a 
o· a . ' a a 
a a a a 
a a a a 

5 100 0 0 
3 100 1 33 
J I) U U 
l 61 U U 
L LUU U U 
a a a a 

19 35 a a 
3 33 a a 
a a a 0 

a --- · 0 

: , U 0 
0 0 0 0 

isstfica' ons or de 



JOB TITLE OR AREA Number 
of 

Samples 

Leadman . 1 
Cell Repair 23 
Stripper 17 
Utility Cleanup 2 

" LEACH OEPARTNENT 8 
LEach II 

leachf:lan j 

Shift Foreman 1 
Opera tor 2 
Hud Hill Opera tor 2 

Burt Filter 
Operator 2 
REpairman 1 

NAI :,Tt:::;,\NCE 78 
2-1 Area 33 

;'Iain t. Hechanic 15 , 
Haint. Hech. App. 10 
Haint. ReI. For. 1 
OilEr 7 

2-2 Area Haintenance 16 
Main t . Hechanic 11 
Nechanic Helper 4 
Oiler 1 

TAI!LII 10 leont) 

ELECTROLYTIC ZINC PLANT 

Cadmium Concentrations 

OSHA Standard 
Time Weighted 0 . 1 mg/m3 (fume) 

RANGE Average Con- No. % 
mg/m3 

centrat~on Exceed Exceed 
mg/m Std. Std . 

NO 
NO 
NO 
NO 

U. UUl 
0.001 0.003 U.UUJ 

NO 
0.001 0.006 0.003 
0.004 0.006 0 . 005 

0.002 
0.001 0;003 0 . 002 

0 . 003 

0 .046 
0 . 002 0.184 0.062 
0.Ou3 0.118 0.050 

0.018 
0.038 0 . 091 0.070 

0.017 
0.004 0.060 0 . 047 
0.003 0.030 0.017 

U.UUI 

ACGIH-TLV OSHA Standard 
0.05 mg/m3 0.2 mg/m3 (dust) 
No. % No. % 

Exceed Exceed Exceed Exceed 
Std. Std. Std . Std. 

0 0 0 a 
a a a a 
a a a a 
a a a a 

.. 

a a Jl.. a 
a a jj Jl.. 
a a a a 
a 0 JL () 

a 0 a a 
a a a a 

11 73 0 a 
6 60 a a 
a a a a 
3 43 a a 

2 18 0 a 
0 0 0 0 
U u · U u 



ELECTROLYTIC ZINC PLANT 

Cadmium Concentrations 

OSHA Standard ACGIH-TLV OSHA Standard 
Time Weighted 0.1 mg/m3 (fume) 0.05 mg/m3 0.2 mg/ml (dust) 

JOB TITLE OR AREA Number RANGE Average Con- No. X No. % No. % 
of mg/m3 centration Exceed Exceed Exceed Exceed Exceed Exceed 

Samples m2/m3 Std. Std . Std. Std. Std. Std. 

~lelting Dept. Maint. 5 NO 
~lechanic (1) 4 NO 0 0 0 0 
Hechanic Hell'er (1) 1 NO 0 0 0 0 

Cellroom Maintenance 17 0.002 
Carpenter Foreman _1 ~.U10 0 0 0 0 
Oiler 1 Q. OlO 0 0 -," . 0 0 
Carpenters 10 0.001 0.006 0.001 0 0 0 0 
}lechanics 5 0.002 0.006 0.004 0 0 0 0 

~·lachine Shop 8 0.003 
~\'eld e r 5 0.003 0.005 0.004 0 0 0 0 
Blacksmith (1) 1 0.003 0 0 0 0 
Hachinist Apprentice 2 0 . 002 0 0 0 0 

MELTU:G OEPARTNENT 3D <0 . 001 
Castinlt (1) 2b <0.001 

ShH t Foreman 3 NO 0 0 0 0 
HeltinJt Oep,t. Opr. 11 '0.001 0.013 0.002 0 0 0 0 
Skialling & Ladling 4 NO ~ U 0 0 
Sc r ap Furnace Opr. J NO 0 0 0 0 
Furnacemen 3 NO 0 0 0 0 
Alloyer 2 NO 0 0 0 0 

ShiDping 10 
Operator 9 NO 0 0 0 0 
Scaleman ~ 0.009 0 u u u 



JOB TITLE OR AREA ' 

CO:·;CWTRATOR 
'Crl!5hin~ Plant 

Cn:shin2. l)lant 
C:c. ~~· Leader 

Crushing Plant 
Ooerator 

Utility Laborer 
Grindi~" & Flotation 
Flotation Operator 
P.clDH 

Concentrate Loader 
Flotation Operator 
Ball Hill ~erator 
Conce .... t!:'ator Utility 
Concentrator Crew 
Leader 

Concentrate Loader 
~.ss t. 

VacuCJ:!I Filter 
CpE:!'utor 

Ha i n tEnn!"'.ce 

~echanics 

Electricians 
Electrician Helper 

Number 
of 

Samples 

3 

_4 
1 
1 
3 

3 
3 

TABLE 11 

HINES PLANT 

Zinc Concentration 

Time Weighted 
RANGE3 Average Can-
mglm centration 

mg/m3 

0.010-0.03 0.02 

0.001-0.035 0.021 
0.031 
0 . 020 

0.006-0.019 0.013 

0.014-0.139 0.0~9 

u-,~=>-u .IJU u.u~ 

OSHA Stand~rd ACGIH-TLV I 5.0 ~g/m 5.0 rot/m3 
Na. X No. X I Exceed Exceed Exceed Exceed , 

Std. Std. Std. Std. 

I 
' .. . . 

I 

t 
! 
i 

0 0 0 0 I 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 I 

. . 

0 0 U U 

U ~ U u 



JOB TITLll OR AREA 

Ca~~GE PREPARATION 
Crane Crew 

Loco~otive Engineer 
Conductor 
f.sst. Conductor 
Locomotive Crane 
Operator 

Locor.lotive Crane 
Helper 

Sa::-.~ler 

Ch2r~e Preparation 
Proportioning Over-
head Crane Operator 

Utility Laborer 
HelDer (Air Lance) 

CrushinJ: Plant 
!·:ill Operator 
Crusher Operator 

Belt Cre·.l 
Conveyor Operator 
TriEP2r Operator 

Number 
of 

Samples 

3 

6 -

1 
2 
4 

1 
'l 

3 

TABLE 12 

LEAD SMELTER 

Zinc Concentration 

Time Weighted 
RANGE Average Con-
mg/m3 centratfon 

mg/m 

0.020--3.768 1.292 

0.186-19.817 3.85 

1.62 
.314-12.886 6.60 

0.195-42.35 18.35 

.1.~5 
U.'lbJ-U.Jbb U.:'1' 

0.312-5.51 2.085 

OSHA Standard ACGIH-TLV I' 5.0 mg/fAJ 5.0 mg/mJ 

No. X No. X 
Exceed Exceed Exceed Exceed 

Std. Std. Std. Std. 

' .. . .' .. 

0 0 0 0 

1 17 1 17 

0 0 0 0 
1 50 1 )U 
3 " 3 " 
0 ~ U U 
u u u u 

1 33 1 Jj 



JOB TITLE OR AREA 

Sr::TER PL!.:!T 
P~lle t Plant 

Feed Preparation 
Plant Operator 

Utilitz laborer 
Sinter Plant 

S:'nter Plant Opr. 
Sinter Plant Asst. 

- S:'!ElTER 
Blast Furnace 

Blast Furnace Opr . 
S1::'2 Tapper 
31ast Furnace Feeder 
Ut ili ty :·Ian Opr. 
O\"erheac Crane Opr. 

FU.:.in2 Furnace 
O'/6rcead Crane apr. 
Fc:nin~ Furnace Opr. 
cc;::ing Furnace 
O!>arator Helper 

Kiln Op~racor 
Kiln Ooerator Helper 
Bo~house Operator 
Be.ghcuse Opr . Helper 
Grar.elator Operator 
Boil~r O~H:r2tor 

Lence.r Ooarat:or 
Furnace Man Trainee-

Number 
of 

Samples 

2 
1 

2 
2 

2 
2 
1 
4 
1 

3 
1 

2 

1 
1 
2 
1 
I> _. 

TABLE 12 (Cont) 

LEAD SMEtTER 

Zinc Concentration 

Time Weighted 
RANGE Average Con-
mg/m3 centrat10n 

mg/m3 

1.051-3.5 2.26 
1. ~4J. 

0.58 -4~053 2.317 
1. 59]-4. Zl5 L.9U~ 

0 .. 561-0 . 566 0.563 
o 158-0.197 0.178 

2.936 
0.407-2.137 1.026 

0.735 

0.102 0.494 0.245 
0.075 

0.072-1.05 0.561 

0.1 ~1-0 II'll. o 1911 
1 . 11\9 

0.11 -1 1.7 0.90 

0.511 
0.~61-2g . 167 6.97 

OSHA Stand~rd 
5.0 mR/m 

ACGIH-TL~ 
5 0 m :/m 

No. % No. X 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

., ; .. ' 

0 0 0 0 
u 0 . U' U 

U U U U , 
U U U ~ 

0 0 0 0 

0 0 0 0 
0 a a a 
a a a a 
0 0 0 0 

0 a 0 a 
a a 0 a 

0 0 0 0 

0 0 0 0 
0 n 0 0 
0 0 0 0 

0 0 .1l 0 
2 11 2 ..JJ 



JOB TITLt OR AREA 

Lea~ Refinery 
Rr::verb FUrnilc.e Cl.Qr . 
Gress Floor Head Opr 
Dross Floor Opr. 
Overhead Crane Opr. 
Kettle nead Opr. 

Costing & lOilding 
Holper 

Ha.9:d Loader 
H.~.~~ ellS cii\~ Oor. 
Cn5te. :. Fa::k 

L:' : c C;: : "..- i::.or 
C:iI::::L"J. !. Sll':c!' 

& ElEctric Furn 
Heaa O;)(~rntor 

(C~ ?h) 

Cri;. .... Lr::ader 
(Silver Ref.) 

Cupel Operator 
(Si1Y"r RoE.) 

R~:ort Cperstor 
(S11vo:!r Re:i . ) 

Crew Leader 
(Hard Lead) 

Mead O,r. CHard Lead 
Op.rator (YArd Lead) 

Nucber 
of 

Sa .. ples 

2 
10 

2 

o 

o 

u 

o 

2 

1 

2 

TABLE 12 (Cont) 

LEAD SHELTER 

Zinc Concentration 

RANGE 
mg/ .. 3 

0.111-0.815 
o 010-0.889 

0.039-0.080 

0.065-0 . 163 

0.035-1.197 

Time Weigh-ted 
Average Con­
centratjon 

"'S/ .. 

0.463 
0.275 

0.056 

0.114 

0.~9o. 

0.814 

0.616 

OSHA Standard 
5 . 0 ms/ 1D3 

No. % 
Exceed Exceed 

Std. Std. 

o o 
o o 

o o 

o o 
o o 

o o 

o o 

ACGIH-TLV 
5.0 DlS/ .. 3 

No. X 
Exceed Exceed 
Std. Std. 

o o 
o o 

o o 

o o 
o o 

o o 

o o 

I 
i 

,. , 

! , 



JOB TITLE OR A~ Number 
of 

Samples 

:·IJ..TERI/,LS RECOVERY 
Acid Plant Oor. l. 
£a"':.cuse Opr. 3 
l ag:.ouse Service. 

At tc.nrlan t 1 
Ba~house Laborer 9 
Eff1ue. t Plant Opr. 
Contra.ct Hain 

Baghouse 1 

TABLE 12 (Cant) 

LEAD SHELTER 

Zinc Concentration 

Time Weighted 
RANGE Average Can-
mg/ .. 3 centrat)on 

mg/m 

0 . 015 0.015 
0.126-5 . 46 2.91 

0.175 
0.024-1.18 . U.lH~ 

3.04 

OSHA Standard ACGIH-TLV 
5.0 "'Ki .. 3 5. 0 "g/,,3 

Na. % No. % 

I Exceed Exceed Exceed Exceed 
Std . Std. Std. Std. 

0 0 U u I. 

1 3] 1 JJ 

0 0 0 0 
U U 0 0 

0 0 0 0 

, 



JOa TITLE OR /J\EA Number 
of 

Samples 

HA I ~:T E:!A~:CE , 

?le·,;€: rhouse Opr. 1 
:·:u:' ;:c(: ;"!. .J. :\c e 5-1 

:, : c c:-:':~!' c 4 
l:.JLe:;-a:1 1 
',:elc!:er 1 

~.~i? -;:'H c; ~;:!:1 = e 5~2 
::: .,~· :..:!;~t ~ r 2 
.'::; l::::i ·.:: ~t 2 

:.:: ::-. : ~' :'. -:· : ·. ~e S- J 
~ ::: :.:i:~~;", lc 11 

:·:li~ l(::'i. c :'lca S-4 
::= : :: .:!. :1 ic 5 
.,',. - '::.- ~~:". 1 

!':a i.; .!: l: nLi :'l C~ 5-5 
!'~ echen i c 4 

Xai~t£::l<!tlce 5-7 
?i. ~ i:: : it[;cr 7 

:·: ~i :-. :07:~.a:1CC 5-8 
?,si:-.::C!r 1 

Y...a.inter:<i:.c e S- 10 
Electric i an 4 ' 

TABLE 12 (Cont) 

LEAD SHELTER 

Zinc Concentration 

Time Weighted 
RANGE Average Con-
mg/"J centr7tlon 

mg m 

0.006 

0.068-0.145 0.139 
0.062 
0.065 

0.53.-1. 8l . 1.17. 
1. 033-1.141 1. OB7 

0.096-12.46 1.B06 

0 . 067-6.726 1. 206 
~Z27 

0 . 043-0 . 687 0.368 

0 . 067-0 . 133 0.105 

0.47 

0.118- 0.754 0.754 

OSHA Standard ACCIH-TLV 
5.0 mg/mJ 5 . 0 mg/ .. J 

No. % No. % 
Exceed Exceed Exceed Excee4 

Std . Std •• Std. Std. 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 , 

U u u 
0 0 0 0 

1 9 1 9 , 

1 20 1 2 
~ n ~ n 

0 0 0 0 

0 0 0 . 0 

0 0 0 0 

0 0 0 0 



ELECTROLYTIC ZINC PLANT 

Zinc Concentrations 

OSHA Standard 

Time I<e1ghted 5. 0 mg/ .. 3 

JOB TItlE Oil AREA Number RANGE Average Con- No. r. 
of ",s/m3 centration Exceed Exceed 

Samples 1R2/m3 Std. Std. 

ACID PLAilT 6 0.06~ 
Operator-Helper 5 0 . 024 0.130 0.075 0 0 
FOT,=oan 1 0.134 0 0 

B;,t; ,;Q;:SE & COTTRELL(l 8 
Operator/Flue 1 

Dustman 6 3.918 302.900 106 . 79~ 5 83 

Hnintenance 1 15.600 1 100 
Foreman 1 1.678 0 T 

CAD:-!IL~-I PLANT (1) 0.0341 , 
Cas ter 3 0.012 0.060 0.127 0 0 
Shifter/Leadman 3 0.234 2.000 0.826 0 ·0 I 

Pressman/Operator 2 0.069 0.392 ·0.192 0 -U I 
CQt,CE:n RATE ILINDLING 12 lJ.3/4 

Cone. Nondling Opr. 4 1. 678 ,10.809 ). ')U 1 )U 

tcader-)lclper 2 124 . 137 12) . )00 24 . 81' 1 IUU I 

Ore Unloader 6 3.968 47 . 400 - 22.284 5 83 
ELECTROLYTIC ! 54 

DEPARTIIENT , 
Anod e Shop (1) 2 - 0.136 
Fabrication 2 0.135 .232 0.18, 0 
Cellroom 52 0.36 0 0 
Operator 3 0 . 135 0.191 0.11 0 0 



ELECTROLYTIC ZINC PLANT 

Zinc Concentrations 

OSHA Standard 
Time Weighted 5. 0 mg".) 

JOB TITLE OR AREA Numb er RANCE Avc't'age Can- No. % 
of mgtm) c entration Exceed Exceed , 

S ... pl •• mgt m) Std . Std • . 
Leadman 1 0 . 162 0 0 
C.ll Repair )0 0.131 0.670 0. 225 0 .Jl 
Scrioper 17 0.072 2.667 0.571 0 0 
UciUtv Cleanup 2 0.185 1. 297 0.741 0 0 

LEACH DEP..\RTNEr:T 
le2ch 

Leachman ) 0.)9) 1. )()~ U . ~)l -" --"-Shift Foreman 1 U . l~~ U U 

O'JC::'Rror 2 O. )93 1.]UU U.o., u u 

Nud t·!ill Operator 2 0.413 0.695 0.554 0 0 
Burt Filter 
Oneracor 4 0 . 259 0'.542 0.362 0 ~ 
Repairman 1 0 . 472 0 ~ 

MA l :'TENANCE 
Z-l Area 12 . 427 
~'Iain t. tlech.mic 15 0.155 38.825 14 . 605 u .E 
Hi:!int. Hech . App . 10 0.)26 127. 070 9 . 6lU -'- ...!..'!... 
Naint . Rel. For. 1 4 . /UU --"- --"- ,-
Oiler 8 8-2~ ~ -~ ~ "UU 

Z-2 Area Maintenance 
Maine. Mechanic 11 O.U~. ~l.WU l. lU ~ ~ 
Mechanic Helper 4 0.407 7.036 O.lll ~ ,~ 

. 
Oiler 1 l-!~I --"- --"-



ELECTROLYTIC ZINC PLANT 

Zinc Concentrations 

OSHA Standard 
Time lIeighted 5.0 mg/,,3 

JOB TITLE OR AREA Number RANC~ Average Con- No . % 
of m,/m centration Exceed Exceed 

Samples mg/m3 Std. Std. 

~1. lt inR DePt. Haint. 
~;echanic (11 -'- I_v. ,,, ~/.~UU 'J.'" < 67 
:iechanic Helper (1) 1 16.300 1 100 

Cellroom Maintenance 
CaruEnter Foreman 1 -" .10,- U U -Oi1(:[ L U . >O. U U 

CarDcnters H U . 0<3 U u 

~Iechanics 5 0.404 a a 
Haehine Shop 

Welder 5 O.Z1~ U , U~? u. ~u~_ u u 
81ncks~ith (1) 1 U . lIU V U 

HJ.chinist ,\pprentice 2 O. lOZ 0 ; 270 U . lJ~ U U 
:':£LTl::C OEPARTIlENT 
C.stinR 0) 

Shift Foreman J i LJ" < • .,0 '.0" u u 

11e:ltinR Dept. Opr. H IU.'" <O . DW U . "O 0 73 
Ski:,;.in&. & Ladl1n. • I ~ ' u< ' . DDJ J.;>O' U U 

ScrAp Furnace Opr. 3 5.119 5.978 · 5.556 3 100 
Furnilcemen 3 1.400 4. 663 3. 565 0 0 .-,. 
Alloy« 2 8 . 524 9. 000 8.762 2 100 

Shipping 
Operator 9 0.095 0.361 0.lU9 -"- U 
ScaleCian L. 0 . 090 0 0 , 



ELECTROLYTIC ZINC PLANT 

Zinc Concentrations 

OSHA Standard 
Ti"e Wcishted 5.0 mg/,,3 

JOB TITLE OR AREA Number RANG~ Average Con- No. % 
of mglm centra !:fon Exceed Exceed 

Samples mglm Std. Std. 

PURIFICATION DEPART-
NE:n 
FOTe:!.~n 1 U.UL. U U 
PrC5St:l2n J 0~42 5.5n 2.4n 1 JJ 
O-crator 2 0.225 I.U1~ u.on u u 
Laborer-Cleanup 4 U.UW 4.)4U 1. 204 U U 
Tank Hit ter 1 D.200 1 "UU 

ROASTE~S (1) 0" 0 , 
Operator 5 b.UO) JU.LUU _>~_J 

, "UU 

Helper , >b."O) 
-""-":",,, 0 

~c~ 2 100 
LtlOcer 4 11. 400 42.140 23.461 4 100 
Boiler O~erator 3 0.741 15.259 9.083 2 67 
\·!ed,l!.e Operator 2 14.177 14.200 14.108 2 1uu 
Pretreatment Opr. 1 IJ·~J/ u_ u_ 

¥.A l:~TE~:.\!iCE 
(So,,,o<y) 
Ncchan1cs (1) )4 I U.U'O 30.0L) O.DU j) b) 0 

Oilers 1U I U.". 'L/UU >O . "b 0 ou 
Car~.nters (1) 17 o 080 0.882 0.422 0 0 
Electricians (1) 10 0.043 30.814 3.080 3 30 
Lead Burners 9 0.037 0.343 0.182 0 0 
Yard Crew (1) 20 0.136 28.095 5.340 4 20 
l-!etalizer 1 1.200 0 

(1) Both fUnle and du t exposur are c sidered likelY to oecu or tne e lOD 

class catl.on or department . 



JOB TITLE OR AREA Number RANGE 
of fIlg/m 3 

Sa1llple. 

CONc£:nRATOR 
Crushing Plant 

Crushing Plant 
Cu:w Leader 1 

Crushing [,lant 
__ O?~TdCOr 

Ul.:ilitv LaboreL' 
Grlndina & Flotation 
Flotation Operator 
Helper 1 

Concentrate Loader 1 -Flotation Op~ra[or 1 
Ball Hill Operator 
Con'Cenctator Utility , 
Concentrator Crew 

LeodE:r 
Concentrate Loader 

Asst. 
Vacuum Filter 1 
Op~ra[or 

Haintenance 
Mechanics -" .u~ 
Electricians -'-
El~ctric1an Help~r 1 

TABLE 14 

HINES PLANT 

Arsenic Concentration 

OSHA St.nd~rd 
Time Weighted o. ../, 

Average Con- No . % 
centr8t~on Exceed Exceed 

mglm Std. Std. 

0.004 0 0 

0.001 0 0 
<0 .001 0 0 
<0.001 0 0 
0.001 0 0 

<0.001 0 0 

0.001 0 0 

0.004 0 0 
<0.001 0 0 
0.006 0 n 

ACGIH-TLV Proposed OSHA Std. 
0.5 ,/. 3 n MI. ,/.3 

No. % No. % 
Exceed Exceed Exceed Exceed 

Std. Std. Std. Std . 

0 0 0 0 

0 Jl n n 

0 0 0 0 
0 0 0 n 
0 0 0 0 

0 n n 

0 0 0 0 

0 0 2 50 
0 0 n 

n n 1 1110 



JOB TITLE OR AREA Number 
of 

Samples 

C~~GE PREPARATION 
- Crane Crew 

Locomotive Engineer 
Conductor 

-·Asst. Conductor 
Lo comotive Crane 

2 . Operator 
Locomotive Crane 
Helper . 

Sampler 
Ch ar ~ e Preparation 

Pr oportioning Over-
head Crane Operator 

Utility Laborer 
Helper (Air Lance) 2 

Crushing Plant 
:'!ill Operator 
Crusher Operator 

Belt Crew 
Conveyor Operator , 
Tripper Operator 

RANGE 
mg/m3 

<0.001-0.002 

.003-.016 

TABLE 15 

DEAD SMELTER 

Arsenic Concentration 

OSHA Standard 

Time Weighted 0 . 5 mg/m3 

Average Con- No. " centration Exceed Exceed 
m2/m3 Std. Std. 

0.001 0 0 

0.010 0 0 

0.012 0 0 

ACGIH-TLV Proposed OSHA Std. 
0.5 mg/m3 0.004 mg/m3 

No. " No. % 
Exceed Exceed Exceed ' Exceed 
Std. Std. Std. Std. 

..- .... 

0 0 0 0 

0 0 1 .• 5U 

0 0 1 100 



JOB TITLE OR AREA Number RANGE 
of mg/m3 

Samples 

SINTER PLANT 
Pellet Plant 

Feed Preparation 
1 

' .. . Plant Operator 
Utility Laborer 2 0.017-0.040 
Sinter Plant 

Sint er Plant Opr . 3 0.003-0.063 
Sint er Plant Asst. 1 

SHELTER 
Blast Furnace 

Blast Furnace Opr. 1 
Sla~ Tapper 3 0.001-0.014 
Blast Furnace Feeder 1 .. 

Utilit:z: Han Opr. 
Overhead Crane Opr. 1 0.008 

Fuming Furnace 
O" ~rhead Crane Opr. 1 

===· F~~in o Furnace Opr . 1 

Fuming rUL-nace. 
0ecrator Helper 

Kiln Operator 
Kiln Operator Helper 
5g ghouse Ooer2tor 1 

--B-;;-ghouse Opr. Helper 1 
Granulator Operator 1 
Boiler Operator 1 
Lancer Operator 4 0.002-0 . 007 
Furnace Han Trainee 

TABLE 15 (Cont) 

LEAD SMELTER 

Arsenic Concentration 

OSHA Standard 
Time Weighted 0.5 mg/ml 

Average Con- No. % 
centrat)on Exceed Exceed 

mll./m Std. Std. 

0.051 0 0 

o 029 0 0 

0.023 0 0 
0.003 0 0 

0.U2~ (1 ~ 
0.007 0 0 

<0.001 0 ~ 

O. OOB 0 --'l 

0.003 0 a 
<0.001 0 0 

0.002 0 0 
0.005 0 0 
O.OO? 0 0 

<0.001 0 0 
O.OO~ 0 n 

ACGIH-TLV Proposed OSHA Std. 
0.5 ~m3 0.004 mR/m3 

No. % No. % 
Exceed Exceed Exceed Exceed 

Std . Std. Std. Std. 

0 0 1 100 

0 0 . ~ LUU 

0 0 3 100 
0 0 0 0 

~ --.n ~ J1lll 
0 0 , F.7 

~ --.n ..a ..a 

~ Jl. .1 100 

0 0 0 _9 
0 0 ....0.. ~ 

0 --.n ..a ..n. 
0 .Il .1 ..l.Qll 

n 0 0 0 
0 -.0. .Jl .Jl 
a 0 3 ~5 



, 
JOB TITLE OR AREA Number 

of 
Samples 

REFINING 
Lead Re finery 

Reverb Furnace Opr. 1 
Dross Floor Head Opr 1 
Dross Floor Opr. 1 
Overhead Crane Opr . 
Kettle Head Opr. 

Casting and Loading 
Weigher 1 
Casting & Loading 

Helper 3 
Head Loader L 

Head Casting Opr. 1 

Cas ter & Fork 
Lift Operator 3 

Cadmium & Silver 
& Electric Furn 
Head Operator 

0 (C(I Plt) 
Operator (Cd PIt) 0 
Crew Leader 

(Silver Ref.) 0 
Cupel Operator 

2 (511 ver Ref . ) 
Retort Operator 

4 (Silver Ref.) 
Crew Leader 

(Hard Lead) 0 
Head Oor. (Hard Lead J) 
Operator (Hard Lead) 0 

RANGE 
mg/m3 

O. OOQ-O.O&7 

0.001-0.005 

0.001-0.002 

0.001-0.016 

0.001-0.014 

TABLE 15 (Cont) 

LEAD SMELTER 

Arsenic Concentration 

OSHA Standard 
Time Weighted 0.5 mg/m3 

Average Con- No. % 
centrit!on Exceed Exceed 

mg m Std. Std. 

0.200 0 0 

0.06 0 0 
o 02 11 n 

<0.001 0 0 

0.003 0 0 
<0.001 0 0 
<0.001 0 0 

<0.002 0 0 

• 

0.009 0 0 

0.008 0 0 

ACGIH-TLV Proposed OSHA Std. 
0.5 mg/m3 0.004 mg/m3 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std • . Std. Std. 

0 .Q 1 1 

0 _IL 1 IOn 
n n . 3 100 , -. 

0 0 0 0 

0 0 1 13 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 1 50 

0 0 3 75 



LEAD SMELTER 

Arsenic Concentration 

OSHA Standard ACGIH-TLV Proposed OSHA Std. 

Time Weighted 
0.5 mg/",3 0.5 -",g/m3 0.004 mg/m3 

JOB TITLE OR AREA Number RANG; Average Con- No. % No. % No. % 
of mg/m centratjon Exceed Exceed Exceed · Exceed Exceed Exceed 

Samples mg/m Std. Std. Std. Std. Std. Std. 

:·~\TERl(\LS RECOVERY 
Acid Plant Opr. 0 
Ba~house Opr. 2 0.039-0.046 0.041 0 0 0 0 ? lnn 
Baghouse Service 

2 0.009-0.011 0.010 0 0 0 0 2 100 Attendant 
Baghouse Laborer 3 0.036-0.066 0.055 0 0 • 0 0 3 ,dQ 
Effluent Plant Opr. 0 
Contract Main 

Baghouse 



TABLII J,) \L;OnCJ 

LEAD SMELTER 

ArBenic Concentration 

OSHA Standard" ACGIH-TLV Proposed OSHA Std. 

Time Weighted 0.5 mg/m3 0.5 mg/m3 0.004 mg/m3 

JOB TITLE OR AREA Number RANGE Average Con- No . % No. % No. :/: 
of mg/m3 centration Exceed Exceed Exceed Exceed Exceed Exceed I 

• Samples m&Jm3 Std. Std. Std. S~d. Std. Std. , 
I 
I 

HAI:\TENANCE I 
Blowerhouse Opr . 2 <0.001 0 0 0 0 0 0 

Haintenance S-l ! .. 11Echanic 0 
Lubeman 0 . ' j 

Helder. 0 . ' I , 
!-faintenance S-2 i 

Carpenter 1 U.UUb U U U U l lUU • . 
Millwright U I 

Haintenance S-3 , 
l-Iechanic 2 ,U.U17--U.UIII U.U:>2 U U 0 0 1 lUU 

Maintenance 5-4 
Hechanic 0 -. 
Lubcman 1 0.051 0 0 0 0 1 100 

Haintenance 5-5 
Hechanic 2 0.008-0.011 0.010 U U U U 2 lUU 

11aintenance $-7 
Pipefitter --

~la1n tenance $-8 
Painter -

Haintenance S-10 
Electrician --

'. 



ELECTROLYTIC ZINC PLANT 

Ar6enic Concentrations 

! OSHA Standard ACGIH-TLV Proposed OSHA Std . 
Time Weighted 0.5 mg/m3 0.5 mg/m3 0.004 mg/m3 

JOB TITLE OR AREA Number RANGE Average Con- No . r. No. % No . % 
of mg/m3 centratfon Exceed Exceed Exceed Exceed Exceed Exceed 

Samples mg/m Std. Std. Std. Std. Std. Std. 

. ACID PLANT 2 ND 
Opera tor-Hel~er _l NO 0 0 0 0 0 0 
Foreman 0 

BAGHOUSE & COrTRELL(l 4 

Operator/Flue 
Dustman 2 ND 0.009 0.005 0 0 0 0 , " . ' . ,1 50 . 0 

Haintenance 1 0.025 0 0 0 0 1 100.0 
Foreman 1 0.003 0 0 0 0 0 0 

CADmml PLANT (1) 2 ND 
Caster 0 
Shifter/Leadman 1 ND 0 0 0 0 0 0 
Press"-an/Operator 1 0 . 001 0 0 0 0 0 D 

CO:;CEHRATE Il~NDLING 
Conc. Handling Opr. 1 ..ll.OUl 0 0 0 0 0 0 

, . Leader-Helper 1 0 . 017 0 0 0 0 1 100 . 0 

. Ore Unload er :L 0 . 010 0 0 0 0 1 100.0 
ELECTRQLYTIC 

DEP;,RT:'IENT 9 NO 

Anode Sh op (1) 4 
Fabrication .It. Nn U 0 0 0 0 r 

Cell room Nn 

Ou\::r.~ tor 0 
, 



JOB TITLE OR AREA Number RANGE 
of mg/m3 

Samples 

PURIFICATION DEPART-
}tENT 
Foreman 0 
Pressman 2 0.010 0.011 
Operator 1 
Laborer-Cleanup 2 0.002 0.008 
Tank Hitter 1 

ROASTERS (1) 11 
Operator 1 
Helper 3 0.016 0.063 
Lancer 2 0.009 . '0.016 
Boiler Operator 2 0. 001 0.013 
l~edRe Operator 1 
Pretreatment Opr. 1 

MA lKTe:ANCE 
(SUTIL'11ary) 
~·f ec h a n ies (1) 32 ND 0.027 
Oilers 4 NO 0.004 
Carpenters (1) 10 ND 0.005 
nee trieians (1) 5 ND 0 . 223 
Leael Burners 4 ND 0. 006 
Yard Crew (1) 18 ND 0.037 · 
Meta1izer 0 
Pipe Fitter 4. ND 0.005 . 
(1) 80th fume !!!l1i du t exposure are con Isidered 

TABLE 16 (Cont) 

ELECTROLYTIC ZINC PLANT 

Arsenic Concentrations 

OSHA Standard 
Time Weighted 0.5 mg/m3 

Average Con- No. % 
centr8.5ion Exceed Exceed 

mglm Std. Std. 

0.010 0 0 
0.003 0 0 
0.005 0 0 
0.005 0 0 
0.026 
0,011 0 0 
0.042 0 0 
0.012 0 0 
0.007 0 U 
0.002 0 0 

NO 0 0 

0.004 0 0 
0.002 0 0 

NO 0 U 

0.046 0 0 
0.003 u 0 
O.UOI U U 

0.002 0 0 

-

ikely to occu for the. e job cls 

ACGIH-TLV Proposed OSHA Std. 
0.5 mg/m3 0.004 mg/m3 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

0 0 z, ~UU.U 

0 0 0, . .. () 
0 0 1 50.0 
U 0 1 lUU,U 

_U U 1 lUU.U 

f) Ii 1 " J.UU . U 

0 0 Z lUU . U 
U U 1 .:lU.U 

U U 0 0 
0 0 0 0 

0 U Y J/·. , 

0 0 U U 

U 0 1 W,U 

u U ~ '1U.U 

0 U 1 l).V 

U U !I )U.U 

0 0 1 ", .u 
IsHicsti ne or dep rtments 



ELECTROLYTIC ZINC PLANT 

Arsenic Concentrations 

OSHA Standard ACGIH-TLV Proposed OSHA Std. 
Time Weighted 0.5 mg/m3 0 . 05 mg/m3 O. 00,4 mg/m3 

JOB TITLE OR AREA Number RANGE Average Can- Na. l: No. % No. X 
of mg/m3 centrat:t.fn Exceed Exceed Exceed Exceed Exceed Exceed 

Samples mg/In Std. Std. Std. Std. Std. Std. 

Leadman 0 
Cell Repair 7 NO 0.001 0.001 0 0 0 0 ~ a 
Stripper 3 - NO 0 0 0 0 0 0 

__ Utilit:t CleanuE 1 NO 0 0 0 0 a 0 
LEACH DEPARTHENT 10 0.003 , , 

Leach 5 0 . 002 
Leachman a 
Shift Foreman 3 NO 0 0 0 0 0 0 
Operator 1 0.007 0 0 0 0 1 100.0 
Hud Hill Operator 1 0.003 a a a a a a 

Bur't Fll ter _4 NO 
Operator 2 NO U U U U U ,u 
ReDairman J ~ ~ u u U u u ~ . 

11AINTEI\ANCE 
Z-l Area 
:'Iaint. Hechanic 
:--taint. Hech. App. 
Naint. Re!. For. 
Oiler 

Z-2 Area Haintenance 
:·faint. Mechanic 
:iechanic HelDer 
Oiler 



JOB TITLE OR AREA Number RANGE 
of mg/m3 

Samples 

Melting Dept. Maint . 
Mechanic (1) 
Hechanic Helper (1) 

'- Cell room Maintenance 
Caroenter Foreman 
Oiler 
Carpenters 
Nechan ics 

Nachine shop 
~:elder 1 
Blacksmith (1) 1 
Hachinist Apprentice 2 

}jELTI :~G OEPARTHENT 16 
Casting (1) 12 
Shift Foreman 1 
~lelt ing Dep t. Opr. 6 
Skiw~ing & Ladling 2 

Scrap Furnace Opr . 1 
Furnacaman ! 
Alloyer 1 

Shipping 4 
Operator 3 
Scaleman 1 

TABLE 16 (Cont) 

ELECTROLYTIC ZINC PLANT 

Arsenic Concentrations 

OSHA Standard 
Time Weighted 0.5 mg/m3 

Average Con- No. % 
centration Exceed Exceed 

'1l&/m3 Std. Std. 

NO ~ ~ 
NO U U 
NO 0 0 
NO 
NO 
NO 0 0 
NP -"'- ~ 
NO _u_ ~ 
ND 0 U 
ND U U 

_N~ -"'- " HI) 
NO U ,U 
'u} u u 

ACGIH-TLV Proposed OSHA Std. 
0.05 mg/m3 O.OOlt mg/m3 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std . Std. Std. Std. 

r .. . - ~ ~ . .. ,-~ '- .... 

~ ~ ~ u 

-"'- ~ ~ u 

0 0 0 0 

U U U U 
u u u U 

~ ~ u 

~ -"'- -"'- ~ 
_u ~ -"'- -"'-u u u ~-

U U U u 
u u u u 



JOB TITLE OR AREA ~umber 
of 

Samples 

R~frt\ING 

L",ad Refinery 
Reverb Furnace Opr. 
Dross Floor Head Opr 2 
Dross Floor Opr. 10 
Overhead Crane Opr. 
Kettle lIead Opr. 2 

Castina and Loadina 
WeiRher 0 
Casting & Loading 
Helper 0 

Ea"d Loader 0 
Head Casting Opr. 0 
Caster & Fork 

0 Lift Operator 
Cadmium & Silver 

& Electric Furn 
Head Operator 

(Cd Plt) 1 
Operator (Cd PIt) 1 
Crew Leader 

0 (Silver Ref.) 
Cupel Operator 

1 (Silver Ref.) 
Retort Operator 

2 (Silver Ref.) 
Crew Leader 
·(Ha I'd Lead) 0 

Head Oor. (Hard Lead 0 
Operator (Hard Lead) G 

TABLE 17 

LEAD SMELTER 

Antimony Concentration 

Time Weighted 
OSHA Standard 

0.5 mg/m3 (dust) 
RANGE Average Can- Na. % 
mg/m3 centrat~on Exceed Exceed 

mglm Std. Std. 

0.022-0,H4 0 . 081 0 0 
<0.012-0.044 0.024 0 0 

<0.012-0.021 0.017 0 0 

0.0::7 0 0 
0.012 0 0 

<0.010 0 0 

<0.010 0 0 

ACGIH-TLV Proposed ACGIH-TLV 
0.5 mg/m3(du9t) o 05 m ,jm31i!"c~1 
No. % No. % 

Exceed Exceed Exceed Exceed 
Std. Std . Std . Std. 

0 0 1 50 
0 0 0 0 

... . ~ ... . . \.! ._ ..... .. ......... , .... ,,~- .. 
0 0 0 0 

0 .J!. 0 0 
0 .J!. .Jl. .Jl. 

0 0 0 0 

0 0 0 0 



JOn TITLE OR AREA Number RANGE 
of mg/m3 

Samples 

SHn'ER P'-~NT 
Pellet Plant 

Feed Preparation 
Plant Operator 2 0.031-0.040 

Utility Laborer 1 
Sir,e~r Plant 

Sint03r Plant apr. 2 0.018-0.060 
Sjn t: ~ r Plant Asst. 2 0 .038-0.116 

S~'lELTLR 

Illase Furnace 
Blast Furnace Oyr. 2 0 . 019-0.084 

__ Slag~ep"r 2 
Blast Furna ce Feeder 1 
Utility Hen Opr. 4 0.010 0.397 
Overhead Crane Opr. 1 

, 

Filming Furnace 
(j 'J(!rhead Craile Opr. 2 0.010-0.019 

=D.~:i.f!!L Furnace Opr. 1 . 
FUi.ling Furnace 

2 0.010-0.40 
Operator Helper 

Kiln Opera tOl; 
Kiln Operator Helper 
Bushou~erator 3 0.010-0.032 
B"?,huuse Opr. Helper 1 
Granulator Operator 2 0.010-0.105 
Boiler Operator 1 
Lancer Operator 8 0.010-0.051 
Furnace Han Trainee 

TAlILI!: 1/ ~l;On~) 

LEAD SMELTER 
Antimony Concentration 

OSHA Standard ACGlH-TLV 

Time Weighted 0 . 5 mg/m3 (dust) 0.5 mg/m3 (dust) 

Average Con- No. % No. % 
centration Exceed Exceed ,Exceed Exceed 

m2/m3 Std. Std. Std. Std. 

0.036 0 0 0 a 
0.042 0 0 0 0 

0.039 0 0 Jl n 
0.077 0 0 0 0 

0 . 052 0 0 0 0 
<0.010 0 0 0 0 
0.064 0 0 0 0 
0.112 0 0 0 0 
0.079 0 0 0 0 

0.015 0 0 0 0 
<0.010 0 0 0 0' 

0.205 0 0 0 0 

0.017 0 0 0 0 
0.053 0 0 0 0 
0.056 0 0 0 0 

<0.01 0 0 0 0 
0.02 0 0 0 0 

Proposed ACGIH-TLV 
0.05 mg/mJ(dust) 

No. % 
Exceed Exceed 
Std. Std. 

0 fl 
' 0 0 .. .. '. " w~ . ~ ' .'" W:: . .. 

1 50 
1 50 

1 · 50 
0 0 
1 100 
1 25 
1 100 

0 0 
0 0 

1 50 

0 0 
1 100 
1 .~n 

0 0 
.L 13 



JOB TITLE OR AREA Number RANGE 
of mg/m3 

Samples 

HATERIALS RECOVERY 
Acid Plant Opr . 1 
Baghouse Opr. 3 0.008-0.018 
Baghouse Service 

1 At t',ndan t ----. 
Bagllouse Laborer 9 <0.005-0.052 
Efflu~nt Plant Opr. 0 . 
Contract [1a1n 1 

Baghouse 

TABLE 17 (Cont) 

LEAD SMELTER 

Antimony Concentration 

OSHA Standard 
Time Weighted 0.5 mg/m3(dust 
Average Can- Na. % 
centrasion Exceed Exceed 

mg/m Std. Std. 

<0.012 0 0 
0.013 0 0 

0.049 0 0 

0.03 0 0 

0.054 0 0 

ACGIH-TLV Proposed ACGIH-TLV 
0.5 mg/m3(dust) 0.05 mg/m3 (dust) 
No. % No. % 

Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

O. 0 O· 0 
0 0 0 0 

0 0 0 0 

0 0 1 11 

0 0 1 100 



JOB TITLE OR AREA ~: umber 

of 
S.:u;;oles 

f.CID PLA:1T 1 
Operacor-Uelper 1 
fon:~2n 0 

SLG! ;:)l"S f .; COTTRELL(l ) 4 

O?L! ';'.! cur; i Flu.:! 
Uu5 t'7ii :\ 3 

!>fn i n t enanc e 1 

forl.! :"::an a 
CAo:.IIL~1 PLA:n (1) 5 

__ C}~ te!' 2 
s: ~ 1 f : <'; :- n.(~ ", ~:~:] n 1 

_ _ ~(0.~:~,:n{U1J\!rr [:"Jr 
, 

C lJ ~:t.[:;7R!\ rE liANDI . U~G 0 

::,-_~-~~·.-"}~~~!~!:i;g Opr . 1 

_ __ ~.!!-:.:!.t:_r::·r, . tper 1 
u ~ .! L~ l c; j. .:!e r 3 

-ill:'u:{~~~'i !C 

I C!:? 1 ... ,11 a:::'l' 30 
._--- - .... - --

(I) 2 _.~J::' C! _ $~.1? 
l.i. ..... :: ~ · : 2 -::"t:'n ~ 

CC': !lrcoc '" O::era tor 3 

TABLE 18 

ELECTROLYTIC ZINC PLANT 
Antimony Concentr ation 

lime \/cighted 
RANGF:! Avera&e Con-
mq/m centrati on 

mg/m3 
, 

ND 
ND 

0.007 

ND 0.035 0.012 

ND 

NO 
NO 
NO 
NO 

0 . 011 
O. Ul" 
u.u"_ 

V.VV" U . V"D 0 . 006 

NO 
NO 
Nn 
Nn 

OSHA Standard ACGIH-TLV 
0 . 5 raq/ ml (fume) 0.5 "'9/1113 (fu .... ) 

No. r. No. % 
Exceed Exceed Ex c~ed Exceed 

Std . Sed. Sed. Std . 

i 

0 0 n n 

a a a a 
0 a n n 

a 0 .0 0 
0 a a 0 
a a a a 
a a a a 

U a a a 
a a a a 

_0. ~ n 0 

n n 0 n 

n Q -" . n 

n Q 0 0 

0 0 .0. 0 



JOB TITLE OR AREA 

Lead:r.:m 
Cell ".pa1r 
Scrir.';)cr 
Utility Cleanup 

LEACH DEPARTHENT 
Leach 
LC2ch~en 

Shift rore:lan 
~crzcor 

Hud Hill Operator 
Burt Filter 
Q~~r2.tor 

F.e"!li!irr.um 
~L\ 1::rE~!:'0;CE 

Z-J .Area 
}Iair,<:. !-!cchan1c 
!!.:! ioc . Beeh. App. 
:·!,ain::. ReI. for. 
Oiler 

Z-2 Area Hainte>lance 
!1;i~t . HechBnic 
!-Iech:!nic Helper 
Oiler 

Number 
of 

Samples 

1 
14 

9 
1 
8 

• 
1 
0 
2 
1 
4 
) 

1 

'2 
~. 

11 

6 
1 

13 
9 
) . 
1 

TABLE 18 (Cont) 

ELECTROLYTIC ZINC PLANT 

Antimony Concentration 

Time Weishted 
RANGE Aver age Con-
mq/m3 centration 

mg/m3 

NO 
NO 
NO 

NO 

NO 

No -- NO 

NO 
NO 

NO 
NO 
NO 

_<O.OlIJ 

u.uu~ U.UL O.UUO 

0.001 0.017 0.004 
NO 

<0.010 
0.001 0.012 0.012 

NO 
NO 

OSHA Standard ACGIH-TLV 
0.5 mg/mJ (fwne) 0.5 mg/m3 (fume) I 

No . % No. % 
Exceed Exceed Exceed Exceed I 

Std. Std. Std. Std. I 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 



TABLE 18 (Cont) 

ELECTROLYTIC ZINC PLANT 

Antimony Concentration 

OSHA Standard ACGIH-TLV 

Tin,s Weighted 0 . 5 mg/m3 (fwoe) 0.5 mg/m3 (furns 

JOB TITLE OR Aft£A Number RANCE Average. Con- No. % No. % 
of 

mg/mJ centration Exceed Exceed EKceed Exceed 
Samples mg/mJ . Std. Std. Std. Std. 

!·~c:ltLn~ Oi!Pt. ria int. 4 NO 0 0 0 0 
:·~.;:hc:11c Cl) J NO 0 0 0 0 
:' !r:<:: ~,-:; ;)!~ He- IoEt" (1) 1 NO 0 0 O. 0 
Cel!~oc~ ~31~cEna~ce 13 NO 

C2rpen::cr Foreman 1 -"-U --"- -" U . ~ 
0110r > NO Q Q 0 0 
C:!rr,c:ntcrs .'u NO 0 0 0 0 
~:,~ ~ :\,.., :,:ics > NO 0 0 0 0 

::"':: : ~ :.:!.; S~OD • NO 
t·:elc!er 2 NO 0 0 0 0 
Bliicks:01th (1) 1 NO . 0 0 0 0 
!-!.lchin1st Apprentice 1 NO 0 0 0 0 

:·!!:!..'n::c D£?,\Rr.:::::r 1 
C<lsci:1.;l (1) 12 NO 

s:: i:~ ror~:::.<!n 1 NO 0 0 0 0 

:·:olti". Dept. Oor. 7 NO 0 0 o· 0 

Skk-:lin~ & LadlinR 1 NO 0 0 0 0 

Screo Fu!'nace Opr . 1 NO 0 0 0 0 I 

Fllr .. ac~=.c.n 1 Nu 0 0 0 0 

.;'llo·:~!' 1 NU U 0 0 0 

S:-. 1 ?-:.if'a 1 "u U v 0 0 

O~et"ator 5 NU -
SealelC.n 



JOa TiTLE OR A.'t EA 

?l"P: : f.1 (AT IO~: Dl '!J.\RT-
:: ?:::-
:" :.. :" '~ ;:".';;'f!. --_. 
?:-c : !'i :"'.:'! n 
O ::;: ~.;:: c r 

L~~ o r~r-Clcanun 

Tr.~~: i! i aer 
ae·.:,: 'r :': i ~S 11) 

I: ~ e : :' t:lt 
!-: ·.: l")~r 

l'!;' :". ~ E:r 

r:J!i.er Oo~racor 
:· ~~:':.1 O":-:: r.1 ::or 
? :- ,:: ~ rc.: ,a Cff. cnt Cpr. 

~~ .. r::1[:: ..... ::C£ 
(Sc~_-.~}') 

!!.::c:-:""r.ics (1) 
Oil c ~s 

CO!:''"; \! r.tcrs (1) 
::lccc!'icians (1) 
le e.d Zurners 
Yard erc .. (1) 
!'~aC:ilizer 

. ill Bath .fum@ and d ~.t 
nr d 

Nurr.ber 
of 

Sample:s 

8 

1 
3 
1 
2 
1 
6 
1 
1 
] 

0 
0 
1 

35 
4 

10 
5 , 

u 
L 

TABLE 18 (Con t) 

ELECTROLYTIC ZINC PLANT 

Antimony Concentration 

Time We:ighted 
RlUIGE Average Con-

lng/In) centrat~on • 
mg/m 

NO 

NO 
NO 
NO 
NO 
NO 

0 . 030 
NO 

0.02B 
0.001 0 . 021 0 . 020 

NO 

10.001 0.017 0.0111 
NO 

-- -- NO 
-- -- NO 

0.001 0.0,. 0 . 013 
NO 

-"-U 
Ar@ onBidered likely to ocm 

OSHA Standard ACGIH-TLV 
0.5 l119/m3 (fume) 0 . 5 1119/ .. 3 (fume 

No. % No. X 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

0 0 0 0 

0 0 II 0 

0 J! !L 0 
, 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

n ~ .n. -"-
a 0 0 0 
0 0 0 0 
a o· a 0 
0 0 0 0 
U U U 0 
U U U U 

for th, .e iob '" 



JOB TITLE OR AREA Number 
of 

Sampl.s 

MATERIALS RECOVERY 
.;cid Plant Opt. 1 
Ba~house Opr. 2 
!a~house Service 

1 Attendant 
Baghouse Laborer 6 
Effluent Plant O.r . 0 
Contract llaln 

Baghouse 1 

TABLE 19 

LEAD SHELTER 

Cobalt Concentration 

Tillie Weighted 
RANGE Average Con-
IDg/ .. 3 ccntratlon 

,.g/ .. 3 

<0.002 
<0.002 

<0.002 

<0.002 

<0.002 

OSHA Standard ACGIH-TLV 
0.1 OIg".3 0.1 mg/ 0I3 

No. % No. % 
Exceed Exceed Exceed Exceed 

Std. Std. Std. Std. 

0 0 0 0 
0 0 0 0 

0 0 0 0 I 
0 0 0 0 

: 

0 0 0 0 



JOB TITLE OR AREA Number 
of 

Sample. 

AC 10 PL;'~:T 2 
Operator-lleiper 2 
foreman 0 

BhGHOUSE ~ COTTRELLlI -~ 
Operator/Flue 

Oustt:lan 3 
!'laintenance 1 

Forcm;Jn 0 
CAO:IlUa PLAin (1) b 

Caster Z 

Shifter/Leadman 2 
Press~an/Operator 2 

CO:;CC;;:TP.\TE HANDLING -"-
Cone. lIand I1ng Opr. L 

Leader-Uelper L 

Ore Unloader ~ 

ELECTROLYTIC 
D[P"Rr.IE~T 27 
Anode Shop (1) 
Fabrication n 
Cell room 
Operator 2 

ND 

TABLE 20 

ELECTROLYTIC ZINC PLANT 

COBALT CONCENTRATION 

Time Weighted 
RANGE Average Con-
mg/m3 centrat10n 

mol",3 

NO 
NO 

0.007 

0 . 024 0.008 
ND 

NO 
NO 
ND 
ND 

_U.~ 
V. W. 

HU 
NU 

ND 

ND 

OSHA Standard ACGIH-TLV 
0.1 .. g/m3 0.1 mg/m3 

Ko. T. No . % 
Exceed Exceed Exceed Exceed 
Std. Std . Std. Std. 

n n ~ 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

U U u IJ 
V V V V 

U V V v 

0 0 0 0 



JOB TITLE OR AREA 

Leadman 
Cell Repair 
Stripper 
Utility Cleanup 

LEACH OEPARTIIENT 
Leach 

Leachman 
Shift Foreman 
Operator 
~!ud Mill Operator 

Burt. F1lter 
Operator 
Repairnan 

}L\ I :,TEX;\l~C E 
Z-I Area 

:·!aint. Bechanic 
}Iaint. Bech. hpp. 
Halnt. Rel. For. 
OUer 

Z-2 Area Haintenance 
Maint. Mechanic 
Mechanic Helper 
Oller 

Number 
of 

Samplea 

1 
H 

9 
~ 

5 
1 
a 
2 
2 
4 
1 
1 

TABLE 20 (Cont) 

ELECTROLYTIC ZINC PLANT 

COBALT CONCENTRATION 

Time Weighted 
RANGE Average Con-
mg/ .. j cent ration 

alR/m3 

NO 
lID 
NO 
NL 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

OSHA Stand~rd 
0.1 mg/ .. 

ACGIH-TL~ 
0.1 mg/m 

No. % No. % 
Exceed Exceed Exceed Exceed . Std. Std. Std . Std • 

0 0 0 0 
0 0 0 0 
0 0 0 0 

~ ~ ~ ~ 

0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

-



JOB TITLE OR AREA 

He1ting Dept. H.int. 
:·techanic (1) 
1':E:chailic Helper (1J 

Cellroor:1 !·Ialntenance 
Car~encer Foreman 
Oller 
Carpenters 
~h:chanics 

~!2.chtne Shop 
~:eldcr 
Blncksmlth tl) 
f~chtnist ApQrentlce 

~~ELTI~:G DEPAnTIiENt 
C.stin~ (1) 

Shife fore:ilan 
Nelting Dept. Opr. 
Sklr.."ina & Ladl1nR 
Scr.ap Furnace Opr. 
Furnacer.u:n 
Allover 

Shiopln. 
Q~erator 
Scaleman 

Number 
of 

Sample. 

~ 
2 
1 
1 

12 
1 
7 
1 
1 
~ 

, , 
_u 

TABLE 20 (Cont) 

ELECTROLYTIC ZINC PLANT 

COBALT CONCENTRATION 

Time lIeighted 
RANGE Average Con-
mg/ .. 3 cencration 

ma/m3 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
1m 
NO 
NO ' 

-~ 

OSHA Stand~rd ACGIH-TLV 
0.1 mglm 0.1 mg/ .. 3 

No. % No. % 
Exceed Exceed Exceed Exceed 

Std. Std. Std. Std. 

0 0 0 
0 0 0 
0 0 0 

0 0 0 0 
0 0 O. 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 



JOB TITLE OR AREA Number 
of 

Samples 

PURIfICATION DEPART- 8 HEn , 
Foreman 1 
Pressman 3 
Operator 21 
laborer-Cleanup 2 ; 
Tank Hitter l' 

RO.\ STERS {O 7 
~!' rac:or 2 

-o 
Helper 1 
}..:mc;:r ~ 

o Boiler Operator 0, 
\..'edRe Operator 1 
Prl!crc.a t ment Opr. 

Kl\It;TE::A~~CE 

(Su;:."ory) 
~Iechanics (1) l1 
Oilers 6 
Ci1~~~nter.9 . (1) 12 
Electricians (1) 5 
lead turners 5 
Yard Cre" (1) 12 
Hetal1zer l 

UJ aO<n <UIIO ana gO at expo Bur 8 

NO 

ND 

NO 

TABLE 20 (Cont) 

ELECTROLYTIC ZINC PLANT 

COBALT CONCENTRATION 

Ti .. e Weighted 
RANGE Average Con-
.. g/ .. 3 centratlon 

Dlg/ .. 

ND 

ND 
NO 
NO 
ND 
NO , 

0.007 
0.013 0.007 

0.017 
0.006 0.004 

0.003 

0.001 o 001 
NO 
NO 
ND 
ND 
NO 
ND 

aTf!! C na1<1"t'e.d ·11kelY to oce 
or aepartmen 

OSHA Standard ACGIH-TL~ 
0.1 ..,,/013 0 . 1 II /. 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std . Std . Std. 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 n n 
0 0 0 n 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

[' for the e Job c a a1fic:at ona 



TABLE 21 

LEAD SHELT ER 

Manganese Concentration 

OSHA Standard. ACGIH-TLV* 
Time Weighted 5 .0 .. g/ .. 3 5 . 0 ... /m3 

JOB TITLE OR· AREA Number RANGJ Average Con- No. % No. % 
of mg/m centratio~ Exceed Exceed Exceed Exceed 

Sam.les mg/m Std. Std. Std . Std . 

S!t;TER PI.,INT 
Pellet Plant 

roed Preparation 
Plant Operator I 0.039 '0 0 0 0 

Utility ln~orer 1 0.011 0 0 0 n 
Sinter Plant 

Sinter Plant Opr. 1 0.140 0 0 0 0 
stnter Plant As st. 1 0.146 0 0 0 0 

S:·IELTER 
iHast Furnace 

Blast Furnace O~r . 1 0.011 0 0 0 0 
Sla~ Tapper 2 0 . 003 0 0 0 0 
Blast Furnace Feeder 1 0 . 083 0 a a 0 
Utility ~I.n Opr 1 0.015 a 0 a 0 

o O'/erhead Crane Opr . 1 0.022 0 0 0 0 - Fu .. lr.~ Furnace 
Cv,-:rhead Crane Opr. 1 <0.001 0 0 0 0 
FU:"'l.in~ _ Furnace Opr. 1 <0 . 001 0 0 0 0 
Fceing Furnace 2 <0.001-0.039 0 . 020 0 0 0 0 I Operator He Iller 
Kiln QQ~rator I 
Kiln ODarntor He~er 
?-f\ !!housc Q~c!."ntor ~ ~U . U()l-U . U_UJ 0 . OU2 0 _0 _0 0 
'::~~Ji': ousc:: Oor. HelDer 
Gr2nulacor Operator 1 < .UUJ U U U U • 
!oiler Operator 1 <U.UUl U U 0 0 
lancer Operator • ~U.UUI-U.UH U.UU4 U U U U 
Furnace Man Trainee 

* Ceiling value which should not be e~ceeded 



_. 

JOB TITLE OR AREA 

R2Fl~I~G , 
Lc.~ r..finery 

Reverb Furnace Opr. 
Dross Floor lIead Opr 
Dross Floor Opr. 
Q'Jerhcad Crane Opr. 
Y.ettlc Head Oor. 

Casting and Loading 
~!.igher 

Costing & Loading 
Heloer 

He.;)d Loader 
Head Cas[inll Opr. 
Cas ter & fork 

Lift Operator 
CadmiuM & Silver 

II Electric Furn 
Head Ojlcrator 

(Cd PIt) 
Qperator Cd Pit) 
Crew Leader 

(Silver Ref.} 
Cu?el Operator 

(Silver Ref.) 
Retort Operator 

(Silver Ref.) 
ere" Leader 

(Hard Lead) 
He8d ODr . (Hard Lead 
Operator (Hard Lead) 

;Number 
of 

58 .. 01e. 

2 
5 

1 

0 

a 
0 
u 

a 

1 
1 

0 

1 

2 

a 
0 
0 

TABLE 21 (Cont) 

LEAD SHELTER 

Hanganese Concentration 

Ti .. e Weighted 
RAHGE Average Con-
mg/m3 centratfon 

mg/m 

< u.uu~ 

<0.005 

<O.OOS 

<(I. ODS 
<u.uu, 

<0.001 

0.001-0.003 <0.002 

• Ceiling value which should not be exceeded 

OSIIA Stand~rd • ACGIK-TLV • 
5.0 m 1m S.O ",g/",3 

Ho . % No. % 
Exceed Exceed Exceed Exceed 

Std. Std . Std . Std . 

, 
0 a 0 0 

.IL -.l) 0 0 .. 

0 0 0 0 I 

i 
-.I , 
i , 

I 
0 a 0 0 

0 0 0 0 

.. 
0 0 0 0 

0 0 0 0 



JOB TITLE OR AREA Number 
of 

Samples ' 

K~TEaIAL5 RECOVERY 
;.cid Plant ODr. , 
Baghouse Opr. 6 
Baghouse Service 1 
Attendant 

Baghouse Laborer 7 
Effluent Plane Opr. 0 
CO:'ltract Hain 

Baghouse 1 

TABLE 21 (Cont) 

LEAD SHELTER 

Manganese Concentration 

Time Weighted 
RANG~ Average Can-
mg/m centrat~n 

mg/m 

<0.001 
<0.005 

<0.001 

0.001-0.009 <0.005 

0.015 

~ Ceiling value which should not be exceeded 

OSHA Standard" ACGIH-TLV" 
5.0 m./m3 5.0 mo/m3 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

U If If 0 
0 0 0 0 

0 0 0 0 

0 0 0 - 0 

: 

0 0 0 0 



-o 
..r:. 

JOB TITLE OR AREA 

ACID PLANT 
~l' riltor--Hclper 

forc:oOln 
B~r,HOUSE 6 COTTREL~(l 

Opt::rator:-/Flue 
Dustman 

ttalntenance 
Fo rc:r.:an 

C,1.D:-ar::t PL.\NT (1) 
C.'l $ tE:r 

Sh Ute r ILeadman 
Pres soan/Operator 

CO!;CE:;rR,\TE HANDLING 
Cone. lIondl1na Opr. 
Laador-He1per 
Ore Unlollder 

ELECTROLYTIC 
DEPARTIIENT 
Anode Shop (1) 
Fabrication 
Cellrooln 
Operatot' 

ELECTROLYTIC ZINC PLANT 
Manganese Concent~ation 

T &- fo It. a. 2.., 

Till. 11.1ghted 
Number RANG! Average Con-

of mg/m centration 
Sample. "81m3 

6 

5 NO 
1 NO 
4 0.751 

3 0.045 1.600 0.316 

1 0 . 134 
0 , U.UUI 

< IU . UUL U . UU" u.uu< 

1_ I.U. UU" u.U!l U,UU'. , lu . UUJ U.UJJ U.ULU 
) U.UII 

1 0.015 
1 0 . 167 
2 0.056 0.089 0.069 

28 
1 0 . 093 
1 0.093 

27 u.055 
3 0.010 0.035 0.019 

OSHA Standard 
5.0 ma/m3 

No. r. , 
Exceed Exceed 
Std. Std. 

0 0 
0 0 

0 0 

0 0 

: 
u u , 

--" U j 
U U I , 
0 0 I 

0 0 I 
0 0 , 

I 

0 0 

0 0 



ELECTROLYTIC ZINC PLANT 

Manganese Concentration 

T .. hlt .2. 2. c~rlT. 
OslIA Standard 

Time \Ielghted 5,0 Dlgl .. 3 

JOB TITLE OR AREA Number RANG~ Average Con- No , % 
of mglm centr~tJon Exceed Exceed 

Sample. .. g 11\ std, std, 

Leadm.Jn 1 0,03) 0 a 
Cell Repair 14 0,008 0,422 O,09H 
Strlp~er 9 0,002 o,on U,UIH v v 
Utility Clo.nu. a U u 

°lE, ... CH D?:?A .... nHENT 8 <0,010 
Leach 4 <U,uw' 

Leachman 1 U, UUO U U 
Shift Foreman U 
Operator 2 0,006 0,012 O,UUy U 
Nud Hill Operator I u,ua U U 

Burt Filter 4 <u,ulu 
Operator ) ,uu5 lucun U,UIU U 
R~airman ~ _ U,UIU 

MAI:tTENANCE 54 
Z-l Area 22 <U,UW 
~1ain t. l-Iechanic 11 10 ,010 1 0 ,143 U,Uol U U 
:·la1nt. !-Iech, App, 0 IU,UUl I V,UUJ U,U", U U 
Haint. Rel. For. 1 U,U<J U U 

Oiler • IU,ViJ I U,U>I U,U'l U a 
Z-2 Area Maintenance 1< <U,UiU 

Haint. Mechanic , IU,uu, U,UJ U,U'" U 0 
Mechanic Heloer 2 0,010 U,U19 U, UJ.) U 0 I 
Oilu 1 U,UIU U U I 



ELECTROLYTIC ZINC PLANT 

Manganese Concentration 

OSHA Standard 
Time Weighted S . O lag/ .. ) 

JOB TITLE OR AREA Number RANC! Average Con- Ho. % 
of lag/.) centration Exceed Exceed 

Sample. maim) Std. Std. 

Meltin g Dept. Ilaint. ) <0.010 
~:echanic (1) 2 0.00) 0.059 0 . 037 0 0 
liechanic Helper (1) 1 O. OSO 0 0 

Cellroom Haintenance 13 <0.010 
Ca rpenter foreman 1 O.OLO 0 0 
Oll o r L _ u~ ULU U _u 
C<i.r.pcnte r s LU IU.ULU U.,,, U. UI> U U 
!-Iechanics 1 0.016 a a 

lIachine Shop 4 0 . 010 
\..Ield e r 2 10 . 009 0.0)6 0 . 022 
Blac~smith (1) 1 0 . 019 U a 
Hachinist Apprentice 1 0 . 004 0 0 

)lELTl ;:C D::PARntENT 17 <0.010 
Cast!n. (1) u <'I . ULU 

ShIft Foreman _ ,_ -,,-,-lJlj'- U U 
Helting Dept. Opr. I . UUb U.U1-" lJ. u"o_ U U - Ski;;;:nin~ ~ Ladling I 0.008 a a 

o Scrap f urnace Opr . I 0 . 012 Q 0 
~ lu rnact!r.'I en 1 O.OOb _0 ~ 

Allover '- -,,-. u-'" ~- U 
Shipp ina , <U . U1U 
Operator '- f1~IIU'=- u.lJlJ' U.UUJ. 0 a 
Scaleman U --



o 
-.l 

I ' 

JOB TITLE OR AREA 

PURIFICATION DEPART-
HE::T 
Forc!O\an 
Press:-t3n 

__ O'p'erat o r 
Laborer-Cleanu'P 
Tank Hitter 

RO;.STERS (1) 
Operato r 
Helper 
Lancer 
Boiler Ooerator 
\'ed2.e Ooerator 
Pretreatment Opr. 

1',,\ 1:;TEt! .\~CE 

(Su~",ary) 

Hech.nics (1) 
Oilers 
CarDenters (1) 

Electricians (1) 
LEad Burners 
Yard Crew (1) 
Hetali zer 

n Bo th fume and d st 

............ ,--.... , 

ELECTROLYTIC ZINC P~T 

Manganese Concentration 

7" c. /p}~ :L!2. c..>" T. 
OSHA St.nd~rd Ti... Weigh ted S.O Plg/" 

Number RANG§ Average Con- No . % 
of mg/m centratlon Exceed Exceed 

S8IIIp1e. m./m3 Std. Std . 

B 

1 0 . 005 0 0 
3 0.008 O.0~6 0 . 021 0 0 
1 0.003 0 u , 
2 0.005 0.0~9 O . UlI 0 -U 

1 0.009 U u 
7 0.20] ; 

2 0.076 0.153 0.114 0 0 
1 0 . 709 0 If 
3 0.046 0.189 0.132 0 0 
0 
1 U.089 U U 

]] 0.010 0.143 <0.1 0 .0 
6 0.010 0.097 <0 . 1 0 0 
0 
5 0.005 0.014 <0 . 1 0 0 
5 0.022 0.065 <0.1 0 0 

12 0 . 004 0.109 <0.1 0 0 
1 <0.1 0 -0-

ex 08ur 8 aTe c nsldered l11kely to OCCl for the e lob 
c iass tlcatlon or aepartment · 



JOB TITLE OR AREA 

MATERIALS RECOVERY 
Acid P 1,n t Opr. 
Ba2house Opr. 
aaghouse Service 

.;ttendant 
DaghocsE Laborer 
Effluent Philt Opr. 
Contract Hain 
Baghou., 

-<:) 

00 

NUUlber 
of 

SaVlP1ea 

1 
2 

1 

6 
0 

L 

TABLE 23 

LEAD SHELTER 

Nickel Concentration 

Time Weighted 
RANGE Average Con .. 
mg/,.3 centration 

118/.,3 

<0.002 
<0.002 

<0.002 

<0.002 

<U.UUl 

OSHA Standard ACGIH-TLV 
1.0 mg/ .. 3 1.0 mg/m3 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

0 0 0 0 
0 0 0 0 

0 0 0 0 
I 
I 

0 0 0 0 
: 

0 0 0 0 



. 
JOB TITLE OR AREA Number 

of 
Sample. 

ACID PLA~T 2 
Operator-Helper 2 
Forer.an 0 

B~.GH~t;5E & COTTRELL(l -" C?erator/Flue 
Ous eNO ) 

Haintenance 1 

forer.1an 0 
C'\O:IIL~·I PLA::T (1) 6 

Cnster 2 

Shlfter/Lezd~an 2 
Press~an/Opcrator 2 

CO::CE::TMTE HANDLING ~ 
Cone. \lond 111l& Qpr. 1 
Leader-Helper 1 
Orz Unloac!er 2 

ELEC'iaOLHIC 
D<PART:'IE~T 

Anode Shop (1) 0 

FabricAtion 
Cellroo=t 27 
Opzracor z 

TABLE 2~ 

ELECTROLYTIC ZINC PLANT 

NICKEL CONCENTRATION 

TiRle Weighted 
RANG~ Average Con-
mg/m centrac)on 

.. g/m 

NO 

ND 

0.007 

0 . 00) 0.026 0.018 
0.OU4 

NO 
ND 
ND 
NO 

0.003 
NO 
ND 

0.004 0.006 0.005 

ND 
ND 

OSHA Standard ACGIH-TLV 
1. 0 ",RIm) 1. 0 IIR/m) 

No . % No. % 
Exceed Exceed Exceed Exceed 

Std. Std. Std . Std. 

0 0 . 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 • 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

u u 0 0 



JOB TITLE OR AREA 

Lead;.:an 
Cell Reoa1r 
Stripper 
Utility Cleanup 

LEACH OEPARTI·IENT 
Leach 

Leach:..an 
Shift Foreman 
Operator 
Uud Hi 11 Opera tor 

Burt Ftlter 
Operator 
Re:>8 h:::an -o · ~1.'.I:;TE::i':'CE 

Z-l Arell 
l1aint. }>Icchanle 
:1111nt . Nech . App. 
Naint. ReI. For. 
Oiler 

Z-2 ;.tea !·laincenance 
!·:aint. !-:e.chanic. 
!iechan1c Helper 
Oiler 

Number 
of 

Samples 

1 
1 

9 
1 

1 
u 
< 
l 

1 
1 

TABLE 24 (Cant) 

ELECTROLYTIC ZINC PLANT 

NICKEL CONCENTRATION 

Time Weighted 
RANGE Average Con-
mg/.,3 c.entration 

~3 

ND 
NO 
NO 
lID 

NO 

NO 
ND 

Nn 
NO 

OSHA Standard ACGlH-TLV 
1.0 IUg/m) 1. 0 mg/m) 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

0 0 0 It 
a 0 a a 
a n n n 
a 0 0 

0 0 0 0 

--'" 0 0 0 
a a 0 0 

II II -"- -'> 
n n -"- -'> 



JOB TITLE OR AREA 

~!el tinR Dept. Haint . 
!-fechanic 1) 
Hechonic Helper (1) 

Cellroorn Halntenance 
Caroenter Foreman 
Oiler 
Caroenters 
}~echanics 

!·!achine Shop 
l\c lder -- Blacksml th (1) 

~ }:achinist Apprentice 
:·:ELTI::C DEP.\RTIIENT 

Cas tina (1) 
Shift Foreman 
~:c:lt1nll Dept. 001'. 

Sklc._~in~ & LadlinR 
ScrOlP Furnace ~r. 
Furnacetien 
Allover 

Shioplng 
Operator 
Scaleman 

Number 
of 

Sam.les 

2 
1 
1 

1 
7 
1 
1 
1 

. 1 

5 
u 

TABLE 24 (Cont) 

ELECTROLYTIC ZINC PLANT 

NICKEL CONCENTRATION 

Time Weighted 
RANGE Average Con-
,.g/1I3 centrstlon 

mg/,.3 

ND 
0.003 

ND 

ND 
ND 
ND 
ND 
,,~ 

NU 

NU 

OSHA Standard ACGIIl-TI.V 
1.0 IIg/ .. 3 1.0 rug/m3 

No. % No. % 
Exceed Exceed Exceed Exceed 

Std . Std. Std. Std. 

0 u u 
0 u u 
0 u u 

() 0 u u 

II _u _u " u u u 
u u u u 
u u u u 
u u _u u 

u 0 0 0 



JOB TITLE OR AREA Number 
of 

S."pl.9 

PUR IFlC:.nON DEPART-
:.I:::;T 8 
Fore::tan 1 

PreSS-tran 3 
Operator 1 
laborer-Cleanup 2 
T.~k lIitter 1 

ROASHRS (1) 7 
Onerator 2 
H.lp.r _1 

Lancer 3 
Boiler Operator 0 
~·:~d~e Ooerator 1 
Pretreatment Opr. 

I-:.U:;TE::A:~CE 

SUio_l:a ry) 
!-Iechanics (1 11 
Oilers b 

CarD~nters (l) 1l 

Electricians (1) 5 
Lead Burners 5 
Yard Cr." (1) 12 
HetaUzer 1 

(II Both tume and • at exposur B 

"I) 

TABLE 24 (Cont) 

ELECTROLYTIC ZINC PLANT 

NICKEL CONCENTRATION 

Tiroe Weighted 
RANGE Average Con-
.,g/ro3 centration 

IIgt .. 3 

ND 
_NU 

NO 
ND 
NO 
NO 

0.OU3 
V·uu 0.006 

_u.v!" 
0.002 0 . 006 0.005 

NO 

NO O.OUI U. uu, 

NU 

-"U 
NO 

NO 10.004 0.U02 
ND 

NO 

are c nB1dered l1ke1}' _t_o oee 

OSHA Standard 
1. 0 mg/ .. l 

No • % 
Exceed Exceed 

Std. Std . 

0 0 
0 0 
0 0 
0 U 
0 U 

U U 
U u 

0 0 

0 0 

U 0 

U U 
v v 

"-0 
0 

0 u 

r ror tnl e. lOD ell 
or Qepar[me~~ . 

ACGIH-TLV 
1. 0 mg/m3 

No. % 
.Exceed Exceed 
Std. Std. 

0 0 
0 

0 
U 
U U 

U 0 

u v 

0 0 

0 0 

0 U 

0 U 

0 u 
0 u 

-"- ". 
U "-U "-

, .. uca. ons 



JOB TITLE OR AREA ~umb·er 
of 

a .. ples 

REH:aKG 
Lead REfinery 

Re',erb Furnace Opr. 
Dross Floor tiead Opr 
Dross Floor 001' . 6 
Q':erhead Crane Opr . 
Kettle Head Opr. I 

Ca$[ing~ and Loadi~g 
\·:eh:her 0 
Casting ,. Loading 

HelDer a 
Head loader 0 
Po.ad Cas ti~ QJ>r. -" 
CAS ter & Fork 
Lift Operator 0 

Ca~~iu~ ~ Silver 
& Electric Furn 

Head Operator 
(Cd PIt) 0 

Operator (Cd PIt) u 
Cre':J Leader 

(51l',er Ref.) 0 
Ccpcl Operator 

(Silver Ref.l 0 
Retort Operator 

(Silver Ref.) 0 

Cre:1.I Leader 
(Hard Lead) 0 

Head Qor (Hard Lead 
Oparator ~H.rd Lead) 0 

TABLE 25 

LEAD SMELTER 

Copper Concentration 

Time Weighted 
RANGE Average Con-
108/ .. 3 centra tion 

mg/m3 

0.001-0 . 035 0.015 

0 . 002 0.002 

OSHA Standard 
0 . 1 .. 1 .. 3(fume 

No. % 
Exceed Exceed 
S~d. Std. 

a a 

0 0 

ACGIH-TLV 
0.2 mg/ .. 3 (full ) 

No. % 
Exceed Exceed I Std. Std. 

a 0 

0 0 I 

I 

~ 

I . 
i 
I 

I 



JOB TITlE OR AREA Number 
of 

Samples 

MATE~IALS RECOVERY 
Acid Plant Opr. 1 
Baghouse Opr. 1 
Baghouse Service. 
Attendant 1 

Baghouse Laborer 6 
Ef flu en t Plant Opr . 
CO:ltrac.t tlain 

Baghouse 1 

TABLE 25 (Cont) 

LEAD SHELTE~ 

Copper Concentration 

Tirae lleighted 
RANGE Average Con-
mg/1D3 centration 

mg/m3 

- .-
<0.001 

O.U17 

0.004 

0.002-0.028 0.015 

0.047 

OSHA Standard ACGIH-TLV 
o 1 mo/m3 (fum) 0.2 m,/m3 (fWDE ) 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std . Std. Std. Std. 

0 U U U 

U U U v _ 
-.-

0 0 0 0 

0 0 0 0 

0 0 0 0 



JOB TITLE OR AREA 

ACID PL;,~:T 

Opera tor-I 

;[ ~ ( LLIl 

o~~rator/Flu. 

!lair.t, 
foreman 

,. PLANT (1) 
C,S[er 
Shifter, 
Pros.:::an , Co' 

Anode Shop (1) 

Number 
of 

<, .1. 

4 

] 

1 
o 
6 
2 

'abrieation 0 

2 

TABLE 26 
ELECTROLYTIC ZINC PLANT 

COPPER CONCENTRATION 

RANGE 
IDgh,,3 

ND 0.00] 

0.074 0.134 

10.005 .007 
I Q.9Q9() .~ 

Iv.vn V.UJ 

ITt ... Weigh ted 
Average Con­
centra 310n 

mg/m 

~ 
Jl.l!lU 

0 . 016 

0.112 

J!.llII~ 

O.UUb 

OSHA Ace I 
1. 0 "',g/IDJ (du., 1. 0 "B/~3 (du.t 

No. X No . 1 
Exceed Exceed Exceed Exceed 
Std, Std Std $td 

o o o o 
u 

NO V V u u 

~~--r--~x--+--~~--r-~~r--+~~~~ 
)~ 

0.U19 U ,u ~ 

U.14H U v --"-
U.UL 0 0 Q 



JOB TITLE OR AREA 

Lead::lan 
Cell Reoair 
Str i p.er 
Utility Cleanup 

LEACIJ DEPARTIIENT 
leach 

Leachro:an 
Shift Foreman 
Oper ator 
lIud 11111 Operator 

Burt filter 
Opcr.ator 
Reoa irr.:an - :.1;. I:\TE~\:~,C£ 

~. Z-l Area 
Naint. Hcchanic 
Naint. Hech. App. 
~Iaint. Rei. For. 
Oiler 

Z-2 Area Maintenance 
Maint. Mechanic 
Hechan1e lIe~er 
OUer 

Number 
of 

Samples 

1 

~ 
y 

1 

--" 
I 
0 

...l. 

...l. 
~ 
...l 
1 

TABLE 26 (Cont) 

ELECTROLYTIC ZINC PLANT 
COPPER CONCENTRATION 

Time Weighted 
RANJE Average Con-

mg mJ eentratlon 
.. g/m 

ND 
NO 
NO 
ND 

nnn< 
n M? 

,0.002 O.OO~ n no, 
.Jill 0.016 0.008 

0.005 
.JlI!. 0.005 0.003 

0010 

OSHA StandsI'd ACGIH-TLX 
_~<Omgj. 3 (d~.tl 1. 0 mg/m (dust) 

No. . % No . % 
Exceed Exceed Exceed Exceed 
Std. Std. Std . Std . 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 () 0 0 

n n n n 

n n .-n.. .-n.. 
n n .-n.. .-n.. 

D 0 .Jl .Jl 
0 0 .Jl .Jl 

. 



JOB TITLE OR ARLI Number-
of 

Sample. 

Meltin. DePt. lIaint. 
~;echanic (1) 
~'!cchanlc Helper (1) 

Cell room ~'!ain tenance 
C~r,enter Foreman 
Oil~r 
Carpenters 
Hechanics 

Hachine Shop 4 
:~.:::ldc:r 2 
El ... ~ks~itn (1) 1 
:·~.:hinist .. ;pprenclce 1 

K£LTI::G OEPAilntENT 
Cesrina, (1) 12 

S;-d fr ForE:::";on 1 
--!·:;~.!.cir:." l:",,~.c. Oor. 7 

~:..:.i r.~""i:l~ ~ LaJlinst 1 
S.: [iiy Furnace Opr. 1 
Furnacecu:n 1 

Allc'l<:r -" 
S~. !.;:.;. fr. ~ ) 

Op£orator ) 

Scaleman u 

TABLE 26 (Cant) 

ELECTROYLTIC ZINC PLANT 
COPPER CONCENTRATION 

Time Weighted 
RANGE Average Con-
118/ .. 3 centr8t1on 

",R/m] 

NO 
NO 
NO 
NO 

0.004 
0.003 

0.002 0.010 0.005 
0.004 
0.004 
0.003 
u.uu, 

~ 
"11 u~ .~ 

OSHA Standard -ACGIH-TLV 
1.0 I119/m] (duat) 1.0 m 1m] (dU91) 

No. % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 ~ ~ 
0 0 u u 



JOB TITLE OR AREA Number 
of 

Samples 

PURIfICATION DEPART-
~E~~t 8 
FOre:'l2n 1 
Press:r.an 3 
O'Jerator 1 
Li!~orE:r-Cleanup 2 
'r.:~!-'. !-!!.cter 1 

ROASTERS (ll 7 
Ope-rator 2 
P.t:lner .l 
l2;'1C2r 3 
ECiler ODE::rator 0 
~ : L: :2 c Q~eracor 1 - Precrestmf:nt Opr. 

y_", l~;T£::'\!':C E 

(S" .. ~or\·) 
:·:c.: :.i:",:". ics (1) 11 
Oilers --"--Caroenters (1) 12 
Ele:ctricians (1) 5 
lead BLlrners , 5 
Yard Cn::~' (1) U 

!{e~alizer 1 

II Botn ume and d ot expo"\.Ir 

TABLE 26 (Cont) 

ELECTROYLTIC ZINC PLANT 

COPPER CONCENTRATION 

Tille Weighted 
RANGE Average Con-
mg/m3 centration 

... /m3 

0.018 
0.005 

0.015 0.038 0 . 024 
0.003 

0.005 0.038 0.022 
U . OU/ 
0.196 

.",'JI" lJ,l) -'--'-- v.v.:'''. 
0.792 

0.071 0.230 0.145 

0.064 

0.012 0.109 0 . U6} 

.'LVlL V . V>I v.,,=><. 
ND 0.007 0.002 

0.005 0.214 0.057 
0 . 003 0.017 0.009 
u.uVJ V.HO v.v~, 

v.VJ'. 

8 are c n~i~ere i .1~luuy to bee 
.or departmen 

OSIIA Standard 
1.0 mg/m1 (dust) 

ACGIH-TL? 
1.0 mg/m1 dust) .. 

No . % No. % 
Exceed Exceed Exceed Exceed 
Std. Std. Std. Std. 

a 0 u u 
0 U u u 
0 U _u U 

U U U u 
U u u v 

u u v v 

0 0 0 0 
0 a a 0 

0 u 0 U 

U U U v 
u u u v 
0 U u. _u 
0 U v v 
0 U U v 
0 U v v 
u u U v 

r ror thE e JOD eu SHICa[ OnB 
s. 



TABLE 27 

SEQUENTIAL 

Time I Pb \ Cd ! Zu I1n I Sb i Cu , Co I As I 

AREA 8e£in 01£/01) at. 1m3 010 / 013 m. / m3 m./m) , mg/m) mg / m3 m. / ,,) ! 

Blas t Furnace 10:30 ! .023 <001 .07 <001 I .042 \ <001 
, 

<002 I 
\ 

I , , 
12:30 .015 cOOL .012 <001 \ <012 i <001 \ <002 

I 
, 

2:30 .02 <001 ,007 <001 i <012 
! 

<001 : <002 I I , I 4:30 .015 <001 .018 I <001 <012 <001 <002 j , , , ! 
I \ , 

6:30 .02 i <001 .008 ! <001 <012 : <001 <002 ! I 
I 

I I , , 
! I I 

, 
8:30 : .022 <001 .020 <001 

! 
<012 <001 <002 I , I 

10:30 .012 <001 <002 <001 <012 <001 <002 ! 
I 

, 
12:30 .012 , <001 .005 <001 <012 <001 <002 , , 

2:30 .015 .<001 .008 <001 <012 <001 <002 . 
j 

<002 <001 <012 
, 

4:30 .003 <001 <001 <002 
: 

<001 

I 
6:30 .02 <001 .013 <012 <001 <002 

8:30 .005 <001 .005 <001 <012 <001 <002 
I , 



TABLE 27 (Cont.) . 

SEQUENTIAL 

Time Pb I Cd 
, 

Zn Ifn Sb Cu I Co As I AREA Buin mg/m3 mg/m3 mg/m3 ma/m3 mg/m3 mg/m3 mg/m3 mg/m3 

Fuming Furnace 11:30 .005 <001 .005 <001 <012 <001 <002 

1:30 .037 <001 .018 <001 <012 <001 <002 , , i 
3:30 .325 .005 .102 <001 <012 <001 <002 . , 

! 
5:30 .312 .007 . 272 .013 I <012 .003 c002 f , : 
7:30 .187 .01 .162 <QOl , <012 .003 <002 

, I ! 
, 

9:30 .03 <001 , .055 <001 <012 <001 ! c002 I 
; i , , , 
! 11:30 .03 <001 

I 
.062 <001 I <012 <001 <002 I 

; , I i I 
1:30 .887 .003 7.88 .415 ; <012 .045 .018 ; , 

I ! 
3:30 .096 .003 .167 : <001 • <012 , <001 <002 I , I i i <001 

, 
5:30 .102 <001 .092 ! <012 I <001 <002 

I i i 
7:30 .083 <001 .053 <QOl <012 cOOl <002 

I - , ; 
, 

9:30 I .012 <001 .013 <001 <012 ; <001 <002 I , ; 
: : , 

I 'd-.6 



AREA 

Lead Refinery 

'I:AIILE 27 (Cont.) 

SEQUENTIAL 

Time 
Beoin 

11:10 am 

Pb I Cd .,.,,,,3 ' .,./.,3 

Upstairs 1:10 pm 

11:10 am 11/18 3:10 pa 

11:10 am 11/19 5:10 

7:10 

\ 9:10 

\11:10 

\ 1:10 am 

3:10 

5:10 

7:10 

9:10 

\ 'd-. \ 

Zn As 
mo/ .. 3' mol .. 3 

0.004 

0.004 

0.004 

0.007 

<0.001 

<0.001 

<0.001 

0.003 

0.010 

0.005 

<0.001 

<0.001 



TABLE 27 (Cont.) 

SEQUENTIAL 

\ 
Time I Ph \ Cd Z n I As I AREA Begin mg/m3 I mg/m3 II:g/m3, mg/m3 

Blast Furnace I 11:41 am 1<0.001 

11/17/75 1:41 pm 1<0.001 

3:41 <0.001 
I 

\ 

, 
0.007 5: 41 

I 
7:41 I I 

Kissing . 

9:41 I 0.002 ; 

I 11 :41 I <0 . 001 ! 
1:41 am I i I , I I <0.001 
3:41 , 

i i <0 . 001 
5:41 ; I , 

0.003 
7:41 ; 

1 <0 . 001 , , 
9:41 : 0.003 , 



TABLE 27 (Cone.) 

SEqUEIITIAL 

Time Pb 
ARU Begin mg/m3 

Cd 
mg/m3 

Zn 'AS.! 
mg/m3 mg/ .. :!; 

Dryhouse 11:10 .212 .005 .10 I 
11/16/75 1 :18 .046 .002 .035 

3:10 .062 .002 .048 

5:10 I .254 .004 .426 

7:10 I 
1 . 041 .001 .016 

9:10 : .427 .007 .168 

11:10 I i . 029 .002 .021 

1:10 .311 .005 . 1164 

3:10 i .113 .004 . 045 

5,10 .109 .002 .052 

7:10 .079 .002 .036 

._-_ . .. 



TABLE 27 (Cont.) . 

SEQUENTIAL 

Time T Pb Cd Zn As 
AP.V. BeRin .. ~/lD3 ... /m 3 1I12/m3 m. / m3 

i 
Lead Refinery 11:41 

\ 

<0. 001 

Downstairs 1:41 pm • <0.001 , 
11: 41 om 1/19 3:41 , <0.001 

5. 41 I <0.001 
I 

7:41 i <0.001 , 
9: 41 , I <0.001 

! I 

11:41 I 
! <0.001 , 

1:41 i <0. 001 
: 

3:41 , <0.001 

5:41 I <0.001 . 
7:41 <0.001 

9:41 
, <0. 001 

. ---~-----.. 



TABLE 28 

ELECTROYLTIC ZINC PLANT 

TOTAL PARTICULATE COtICENTRATION 

JOB TITLE OR AREA Number RAIIGE 
of IDg/1D3 

<, "' ,'. 
AC " PLANT 

~& 
Du.tlDan'u~. 2 495.000 518.200 

l. 

_CA~L~NT (1) . 
"stn 
hifter/l l. 

3Q 
Ian. Lin. ~ Dnc. 

. 
Ore 

1~{nC 
,~, 

,node Shop (1) 

Time Weighted 
Average Con-

cent::/~3n 

506.600 

27 . 200 

'.O/V 

1 
.8 0 

3 ,5! 0 
47.200' 



TABLE 28 (Cont) 

ELECTROYLTIC ZINC PLANT 

TOTAL PARTICULATE CONCENTRATION 

JOB TITLE OR AREA 

, 
Cel. 

ITime Weighted 
Average Con-

cen~~~~3on 

LEACK~~~~r-----~-----r----~r-------~ 
Leach 

Shift 
Opera I"r 
tlud H .1 Opera tor 

Burt!' .ter . 

~~~~;E~-------r-------r----~----~r---------, 
a:.nt, 

.nt ·lech. App . 

. nt, ~eJ For, 
. .er· 

Z Area 
~nt . 



TABLE 28 (Cant) 

ELECTROLYTIC ZINC PLANT 

TOTAL PARTICULATE CONCENTRATION 

JOB TITLE OR APJ!A 

K"ltin2 DeDt u .. <. 
ic (1) 

:argenter 
lHer 

Shoo 

I (1) 

,LTING ~T 
(1) 

.ft Foreman 

(1) 

Number 
of 

0, " 

1 

Time Weighted 
Average Con-

cen~:a/:\on 

1. 830 

10 . 903 
2 . 480 

Deot lor . 3. 730 32 350 11<.-347 
& 

:erap Ipr. 

5 IU.4~U ~ . 4~U 

4 . 870 
10.010 
1.920 
n. ~JU 

1.072 



TABLE 28 (Cant) 

ELECTlIOL TIIC ZINC PUNT 

TOTAL PARTICULATE CONCENTRATION 

WCE 
Time Weigh ted 

JOB TITLE OR AREA Number Average Con-
of centrac10n 

Samoles 

PURIFICATION DEPART-
~tENT 

Foreman 
Pressman 

!fAnITEIIAIICE MECHANIC 1 4.200 
Laborer-CleanuD 

'Tank Hitter 
ROASTERS 1) I 77 .5l3 

Operator l l~. bUU 146.UUU 33.800 
Helper 1 327.750 
Lancer 3 14.200 68.640 41.246 
Boiler Operator 
l-led2c Operator 1 23.500 
Pretreatment Oor . 

KAINTENANCE 
(Summarv) 
Mechanics (1) 7 1.430 34.100 17.119 
Oilers 
Caroenters (1) 3 2.000 4.010 2.673 
Electricians (1) 
Lead Burners 4 1.100 4.370 1.970 
Yard Crew (1) 2 l7..700 19.600 LB.75 
Ketalizer 1 - 2.790 

(II Botll tume an<! ClUS exposures are can s~ereCl J.: KUY to occur 
for these Jab c assl.tl.catl. ns or aepart:menc 



DATE JOB DESCRIPTION 
SAHPLED (LOCATION) 

10- 09-75 Cadmium Plant (Total) 

10-09-75 Cad~ium Plant Near 

Caster (Respirable) 

10-07-75 Belting Dept. (Total) 

10-07-75 Melting Dept. 

Respirable) 

10-08-75 Roaster 05 2nd Floor 

(Total) 

10-08-75 Roaster D5 2nd Floor 

(Respirable) 

10-08-75 Old Roaster Bldg-

Lsn'1ng Floor (Total) 

10- 08-75 Old Roa.ter Bldg-

Lansing Floor 

(Respirable) 

Pb 

Respirable - Non-Respirable 
(Area Samples) 

Cd Zn ZnO Sb 

m8/m 3 .,g/m 3 .,g/m 3 
ro8/m 

3 mg/.,3 

.013 .092 .044 .055 NO 

ND .010 .009 .011 ND 

ND ND 5.500 6.800 ND 

ND ND .526 .654 NO 
, 

1.041 . 151 19.411 24 . 263 .026 

.144 . 055 3. 588 4. 485 .037 

.292 .028 4 . 369 5.461 .040 

.028 ND .140 .175 .008 

Co Cu Hn Ni Particulate 

rog/m 3 
"8/m 

3 rog/m 3 mglm 3 mglm 
3 

NO NO NO NO --

ND ND ND ND --
ND ND .010 NO 7.830 

ND ND NO ND .780 

·NO . .088 .047 ND 28.570 

ND .019 .005 NO 8·.413 

ND . 030 .025 NO 5 . 201 

ND ND .003 NO .36 

• .. . • _._. __ . _ • .__ _ _ • __ ".P~ • 



C.;l~ 

S;~·:?L~:> 

11-15,16-75 

11-1'>,16-15 I 

JC3 ilESCRIPTIO~ 
(LOC"TIO~;) 

Cont:ol Roan 11-15 and 

11- !6-7S 

,15 R02scer - Cpcr;)cors 

AI!UORNE l:QrU.:t:.raK./d,1U.,\!) u,' "U!.1:~L \ou.1I.nu .... uw .... _ 

EATING AREAS 

Pb Cd 2nO Sb 

n3/m 3 
mg/", 

3 mg/m 3 mg/m 3 

.061 .006 1.144 

Con- , 

:r01 ~.)CO S~c:ucntla1 Sa:nples 

collected 11-15,16-15 . 051 .004 .804 

11-15,16-1'> i '.' ; rlc..6lscE:r - O~crators Con- . 
I 'reI :t"c.~, St'quc!\tLal SampJes I 

coll.::c :cc.: 11-15,16-75 .038 .004 .606 

!1-1'>,16-7; :15 Roast-.:r - Op.:r:.acors Con-

trol Roo::! · S~Cjuel\clal Soiinl?!es 

c'll!.::.:t~J 11-15,16-75 .054 .004 .913 

1.i.-13,lo-7': I ~ : ; ltOii.it-.::C - O .. enlCo:G Con-I 

! <:ol U')l.;;'I Cequ~ntlal SOlroljlles , 
I ccll.:ct.:d 11-15,16-75 .033 .00) .5~2 

!!-[5,lf-73 I ·r:: 
I :\o:~::;:..!r - lI;.:!:-utc,.:s C.on-

: .ro 1 ;-:': <.!:J Si::qu~:\liAl Sall\ples 

'.;.l~<:.:-t.:.J ll-t5,16-75 . 041 .004 .606 
I 
I 

• I 
I 
I 

i , 
I I I , 

I 
I I J J. I , 

Co Cu ~L~ N1 

rng/m 
3 rng/ .. 3 ms/o 3 .. sIr:! 1 

, 

I I 

I 

I 

I I 



.... _ ........ . ... __ .................. r ...... _ _ •• _ •• . • 

EATING "nEAS 

--
Pb Cd ZnO Sb Co Cu tin Nt 

D.!.T~ JOB DESCRIPTlOtI 
) ) ) ) ) 3 3 ) , 

S~:?LE~ (LOCATIO~l Dg/", "'gIlA mglm .. gIro .. g/ ... D8/ .. mglg \!lg/u 

-
10-0a-75 I Boller Iloom. Lunch Room .105 .Oll 1. 500 NO HD .060 .047 ~!l 

, 
10-09-75 LUilch ~ O~E:rator Room 

I (Le;;]ch Ocp.'!: ["r:!:~11 t) NO NO .081 NO NO .002 .007 ~11 

I !G-~,-75 i!li:'( c'!! ter :·!\Jrk Dask Area NO NO . 237 tiD 110 . OO~ . 005 ~;!) 

10-("-7 ; 3crt Filter Repair D~g House .052 NO . )02 NO NO .004 .005 ~D 

10-(,,-75 f";.:rificc.t1on Lunch Room. NO NO .129 . NO !lD .004 .002 XD 
lQ- 09-75 ?urlflc~t1on-Oper~tor RoolD .029 1m .143 );0 NO ,021 !l!D "' :~D 

lG-O,-7 ) :·!u~ :<!11 Opcr:1tor Dog (louse .322 .009 .894 tID NO .020 .041 ::D 
1:J-C9 - j3 C.:.c:;:!u:":". ?!ilnt Lunch Room NO .004 .015 tID NO l:D NO !\D 

10-07- n :':i! 1 ~ ina Department Lunch Room NO 110 1.200 NO NO .002 .007 :;0 

10-07-75 Shl?pJ:-:g DCp.1ftrncnt Lunch Rm. nO NO .052 ~D liD .00) . 002 ::D 
1 )-'~ ;-7:' : Ci:~ 1 D~~. a",:;:.,ant Lur.ch Roo;u ~:n NO .026 NO Nt) tm .002 !,J 

lC-07-i; I CQq;~ncE:r Shop Lunch RaDiO. NO NO .029 NO NO NO ;,0 l:O _. 
10-07-75 I ((nc. lIor.dUng luaFh Room . 12~ - . 000 1.000 tID t:o .014 .CJS XCI 

- lO-Oi-i5 I F) !t.1.:.ste:- Lunch Roor.\ .337 .031 
-

6.000 NO ~O .02S '.017 ! ~" • u 

:':'-·'j;-75 !01c .. .. ~ .. ..: _ .... . . -... -.l ",J t - ..... r Tcn-;.-rr~ol "ork .100 I . 009 2 .900 NO ND .009 .043 .oo! 
I lG-v7-i5 IOld RC~5t~r Control R\),Jg 

, !,;t~ ficor .096 .009 1.900 NO NO .009 .Ol~ ::n 
:"':j-~';-1j I G!.t! :'na :i!:.:!r Lcnch LO::iru 

. 
I 

, ":... ~ ::-1:.1:1:" I . <196 .009 1: 700 xo ND .009 .016 =~o . -.. - -1.':,-:) ~- i; -.\:~ -= •.• .: ... 10 - . or' .t··-n" Lunch' ROllm .014 liD .OS7 NO liD ~D ~:D XD 
IJ-(j;- j"!' ! . - ' Il :ll.:J.r.c l.un::.h ROCJm I ND ~~D .120 liD NO XD .en I X) 1·"'- ... , 
! :'-(li-i; i -:::.': :, : .. - L.L::ch 

, 
I I I " ' ''''' ; ' ~.:.oro; ~D :w .036 !~O SD !:!) I ~3 :;J 

i I I I I I I 



}. l~Utl.i'ie. l..U;\: .... t.\;.I\.:·. l.L\M .l ~1 • ...................... _._ • . ••• . . 

EATING J.n:::AS 

Ct .. :::' J03 DSSC3.IPTlON Pb Cd ZnO 50 Co Cu ~:''""l )(1 

S.!';:?LED (LOCATION) IOg/ .. 
3 Dlglm 3 mgllO 3 mglm 

) 
mglm 

) 
mg/,. 1 .. g/m 1 mglm 

) 

1!-!!.-75 I C.!rp'i:~t==r Shop lUfiCh [(oorn . 019 NO .Obb , 
1!.-t'!'-75 : P!p(:: :l~£r.s Lunch :looo .026 .001 . 146 

11-1~-71 \·!e igh~a5 tees Office .035 .009 .062 
, 11-1~-75 Zinc Ploot Phnnin~ Offico .041 .001 .055 

li-l~-7; C~l! OC;"1 c. 'fool ~com· . 074 . 001 .050 

! t-l !, -7j I :!.1se::: '~nt cf )l.o1n eUtce BidS· 

Zinc Plane .034 .001 '. .. ' .' -
; 11-19-75 ::,ac.hir.e 5~.op Lunch R~orn 0 . 017 NO .OS9 .110 

~1-L1-i; :·!clo:i:1g Dep t Llmch Roo:tl 0.010 ND 435 .540 

H-l;,10-75 Old aoa~cel" Lunch Room .030 .001 . 361 
; 11-15,16-75 floor 2-Sequentlal Samples .022 . 002 .274 

• ll-l~, !6-jj Collec::~ci 11-15 and ,11-16-75 .019 .001 .32] 

11-i.5.16-75 Colleotcd 11-15 and 11-16-75 . 030 .001 .341 

11-15.16-7) Collected 11-15 "nd 11-16-75 . 022 . 001 . 512 

11-\5.16-75 Collocted 11-15 and 11-16-75 .Oll .002 .555 

11-l5.15-75 SE:~lI~:H iul SaRi:;:d(:$ Collected .030 .001 .0;45 

• 11-15.16-75 in the Old Roaster :4th Floor: .113 . 008 1.220 

11-15.16- 75 Cancrol RODin 11-15 and 

~ 1<6-75 .030 .002 .417 
!.!.-lS. t6-J:; I Cllnc.:"l R~arr. 11-15 and 

111- 16-); .034 . 002 .570 

11-15 . 16-75 Control ~OOCl 11-15 and 

11-16-75 .041 .004 .6a4 I 
I I I _00 ..... _ 

I -



'''!.d · ! ... l~i.-1'! :\!'ca 

t p;;,!ne Shoo 6 ft. fro,," 

t exha~st ve~~11ated qrinde~ 

I !·;i.lar 5c!l11 tool qtir:.d~r at 

East ~':all of !':lachine shop 

~e5r scrao furnace 

I 

TABLE 31 
AIRBOR1'lE COI(CEKTR,\CTlOl\S OF HETAL CONTA.HI~A.~TS 

(m5CELLA.~[QU5 AREA 51\:·::>1.£5) 

0 . 304 110 0.052 0 . 024 0 . 055 tm 0.036 

n.335 NO 0.050 NO 0 . 050 NO 0.022 

0.51B NO 0.;26 0.055 0.011 . O.O~O 

0.p34 0 . 014 0 . 184 

0 . 048 0 . 002 0.281 

0 . 070 NO 8.820 

0 . 066 NO 4.305 

ND 

NO 

NO 

0.129 

O.~41 

1 . 1-----------------+----~----r_~--~----r_--_+----4_--~~--_+----4_--~~-------
.008 

r.,ode reo",tr .137 NO .056 NO .093 NO NO 

~:ear ShCllrinQ H~chine . 210 .001 .014 

10-10-75 south end ot . Oll NO .048 .060 NO NO NO NO 

I Orv House 

I 
C 

10-\('-75 tlorth 

Dc'\' liouse 

end of .011 NO .092 . 114 NO NO NO NO • 

• 

I 
11 - 12-75 North end ot . 03B NO .071 .088 

Drv House 

! 

~ 
! 



Al!\801UlE CO~CE:lTRAC710~S 0;' HETA!. COXTA.'!lI'A!(TS 
(}iISCE-;"L'.Xr:OUS AREA S.\..'t?LES) , 

I P.:;,rt 

I S''''ple . S3mple mg!m) mg/m) mg! .. ) ms!m3 mg/m) ms!m3 IIIs!m3 CIS!"') lIt e&!e3 

Descri?tion ~ur.:ber Lead Cad;niwn ZnO Sb Hn Co Cu Ni cS!",3 r. 
I , I i 

i I 

I 
1!-12-7S SO'Jth end of .038 NO .051 .063 

Dry House 

I 

I I 
I , 
! I ~ 

j , 
1 

J 

~I 
'1 , 

I I I I I 
I 

I I 

I , 

I I I I ; I .. ". ... -." -, 

1 I I I , 
~ 



- .. 
SG::;'!~ ~a~?lc I ~cs::!f'~i-:':l ~~u:;'~ e:-

I 

S~~t;-=:". ':i.J.l S.1 ..• ~!\; .. I 
: '';::'; ::-:1:;'. ::: , ,r.: ; 

~~.";l::.:-.g !r.~cr:vt.ls 

. on t~e Lar;sir.9 floor 

0: ~:-.-: Chi ?:'.!5tcr 

::.: .: - !O-a-7S I .. - - ., . 

i I 

I 

; 
: I 

1 

! 
I 

1',;aE 32 
EL~CTRD~YT!C ZINC PL'_'1'" 

;"',EA SAl!?LES CDLlEtno !11T1l II SEI)CE~:TlAL S~I?LER 

CONTA:·IIsANT COtia~'fR.\TION lO8/m) 

azl",) .. ~/"') mg/",) ae"') -.r.c/r:t3 I>s/m3 
Lead Cadm!c;n ZnO Sb ~jn Co 

' in .013 3.87 ~IO .01) NO 

.105 .011 2. Gi"~ !'ID .009 N~ 

.357 .033 5.94 NO .025 NO 

.374 .033 7.95 tID .032 NO 

.129 • 016 3.CO NO .0lD NO 

.340 .033 6.61 NO .02G NO 

.552 .052 11.B7 NO .045 NO 

.250 . 025 4.90 NO • 021 NO 

.443 . O~5 8.51 NO .035 ND 

.IS0 .01B 3.62 NO .016 NO 

.448 . 043 8.82 NO .036 NO 

. 691 . G64 . 14 . 15 NO .060 NO 

I 

1 , , .. . . . . .. . ... . . 

ms/al "s/,.3 Part I,': 
Cu Nt cs/ ... ) 

.on N~ 5.726 
'-

.J12 ~-.u 3.50l 
-

.025 NO 9.634 

.02B NO 10.455 

.01S I,D 5.482 

.030 ~o 9.3S1 

.049 tiD 16.129 

.025 t:o r.. 612 . 

. 038 ND 12.169 

.019 t~D . 5.313 

.040 NO . 12.216 
-

.060 U!l 19.33 

. 

'1 .. 
. . 



'"' ............. ~ .......... 4 ..... ........ _ ~_ ••• _ 

AREA SAMPLES COLLECTED WITn A SEQUENTIAL SAMPLER 
ARSENIC CONCENTRATION mg/m3 

Sample Description: 

115 ROAster Bldg outside operators shack 2nd floor. Samples collected at 
2 hr sampling intervals at 4.8 litera per minute 10-6-75 

SaNple Number 

01 

'2 
13 
14 
05 

'6 
D7 
68 
19 
110 
HI 
112 

J mg/J. Arsenic 

0.005 
0 . 012 
0.004 
0.009 
0.009 
0.005 
0.005 
0 . 006 
0.003 
0.002 
0.008 
0 . 007 



c.wa:....,J.l\.U&'OllJ. ... ,,&..H ........... ,. J 
SULFATE CONCE~RATI0~ ~g'Q 

S~Il'LE CONCENTRATION 
DESCRIPTION m.'ml CO):;>IENTS 

,'." ~ .... I" . ; ,- r in:::;:: L' ''' :. - ...... 1 ?.o"::1 :m 7 hr s.:!.~:?le 

!..(; c.:h ~'::ii" r.el!r cO:lcrol room 0.35 7 hr sam~le 

~.,;rt filter firea 0.18 7 hr sample 

C~r.::':.ili::1. plane 9r~3 0.11 7 hr Sa:1ple 

I?cr~i:=~ti~i\ 
I 

a:bl 0.10 7 hr s.:1tl?l~ 

ij j ROds:er Bldg-outside operators shack lrd floor 

11-1 ~- 7 5 outside op:!ratrJra sluck 3rd floor 0.20 2~ hr aztnp18 

1.1-11-75 .:Jucsi':e uperators shnc!;. lrd floor 
.. 

0.15 24 hr sat.i?le 

'!. i-19- i.5 o>.!.[slC:e. cpcrators shack 3rd floor 0.13 2~ hr sour.ple 

!.'! 5 RO':$cer Bldg-ins1d. operators shack 

11-11-75 insi.de. operators shack 0.18 2!t lor 5 O!!!Ip le 

:1-1;-73 i .. sidl! opr;:-ators shack 0.01 24 Itr s,m?le 

jl'l-lS-75 inside operators shack 0.04 24 hr sample 

ll- 20-75 ir.sidl! operators shnck 0.05 24 hr sa~ple 

Ivle ~~~sc(';r.Cl~;-~cl) i.: lO:l r" Operators Sh~~k (outside) . 
i : :-l:'-;~ :. :: ~ f locr OperaL-ors Shnd ... (outS ide) 0.50 H hr scr.:pio!. 

11-12-75 4th floor Operat.ors Shack (outside) .094 24 hr saT'lple 

11-13-75 4th flC)or Oper.:uors Shack (outslL!e) ,1.15 24 lor 53=?le 

11-17- 75 ~ '::1 flo,Jr Or;.cl:".i:.tors S!1.3ck (out.id.) I 0 . 84 2~ hr S.lZ.? 1~ . 
Ola ~~.lS[c:r iHdg-2r:j floor outside Lunch Room 

11- 11-75 2nd floor outside lunch roolQ .042 24 hr so:p~le 

ll-12- )) in:.! floor ou~sid3 lunch rOOQ 0.34 24 hr aa::il:;Jle 

ll-lf-i5 2~d floor outl1de lunch rOOD O.Oi 24 !lr .a';l;;alll . 



I S:''}2LE CO~CE~tR.\TIO~ 
J 

U\~/ .. ) I DESCRI?nON CO~!)t::~TS 

I 
10 [,1 H ~'l:I s;: E:r ~!C:~-2'Ht floor Il\?t~e lunch room 

; ;.1. -2/;-; .: :! 'll :l :' Jr :i: }~ i de 1 , : r:.: ~:~ .... . )0.:1\ 0.00 2~ hr s3::plll . 
:1-':/-75 2r.d floc:, 1n.i!d~ lunch room 0 . 15 24 hr aaltple 

i 
i 

, 
J 
I 

-
. 



TABLE 35 
SULFUR DIOXIDE IN AIR CONCENTRATIONS 

i SAMPLE I FIELD VOLUME PPM 
DATE ; NUMBER LITERS OEseR I PTI ON SO, 

; , , 
120 Sequential Sampler collected at two 

, 
11-11-75 TK1 ! 

! 
0.5 

T1<2 hour sampling intervals at one liter 2.2 
TKJ per minute at No. S Roaster Bldg. I 0.8 
TK4 Inside Operator's Shack - 3rd floor I 0.9 ! TK5 " i 0.5 
TKS " 0.4 
TK7 " 

; 
0.3 

TKB " i 0.5 
TK9 " ! 0.5 
TK10 " ; 0.5 

" TKll " I 0.4 1 
" TK12 " " ! 0.6 

11-13-75 K-1 " " 1.1 
" K-2 " 

, 
5.4 

K-3 " " 2.9 
K-4 " " 1.6 . 
K-5 , 

" O.B ; 

K-6 " " 1.0 
K-7 " " 0.7 
K-8 , , 0.7 
K-9 " " I 0.7 
1{.-10 " " I 0.9 I 

" K-ll , 
" 1 0.5 

" K-12 " " 0.7 

11-18-75 I K2-25 " 0.3 
• 1<2-26 " 0.3 
" 1<2-27 " 0.5 
" 1<2-28 " 0.7 
" K2-29 " 0.9 
" 1<2-30 " 1.Q 
" 1<2-31 " 1.5 
" 1<2-32 , 

1.4 
" 1<2-33 " 0~5 
" 1<2-35 " " L& , 

. 1<2-36 " " 1.3 
; 

~ 
, 



! 

TABLE 35 (Cont.) 
SULFUR DIOXIDE IN AIR CONCENTRATIONS 

1 

SAMPLE 
FIELD VOLUME PPM 1 DATE NUMBER [!m~ DESCRIPTION SQL . 

11-12-75 K2-1 120 Sequential samples collected at two 1.5 
" K2-2 " hour sampling intervals at one liter 1.0 " K2-3 " per minute at No. S Roaster Bldg. 3.5 , K2-4 " outside operator's shack - 3rd floor 3.1 

K2-5 " " 3.6 
K2-6 . " " 5.7 
K2-7 " " 9.9 
K2-8 " " 47.4 
K2-9 " " 13.7 
K2-10 " " 7.4 
K2-11 " " 54.1 

" K2-12 " " 22.6 11-14-76 K2-13 " " 3.3 
" K2-14 " " 5.9 
" K2-15 " " 6.7 
" K2-16 " " 5.7 
" K2-17 , 

" 4.7 
" K2-18 " 2.8 
" K2-19 " 15.8 
" K2-20 " 10.4 
" K2-21 " 4.5 
" K2-22 " 2.1 
" K2-23 " 2.3 
" K2-24 " 7.7 , 

11-17-75 K-13 " " 13.5 , K-14 " " 2.8 
, . " K-15 " " 11.8 

" K-16 " " 3.7 , K-17 , 
" 2.9 

K-18 3.4 
K-19 0.9 
K-20 2.3 
K-21 - 0_4 
K-22 1.9 
K-23 0_7 
K-24 1.U 

1'-10 



TABLE 35 (Cont.) 
SULFUR DIOXIDE IN AIR CONCENTRATIONS 

11-19-75 C-2S " 2.1 
C-26 " 1.9 
C.27 " 11.3 
C-28 29.0 
C-29 2.2 
C-30 9.2 
C-31 2.6 
C-32 Lost in Shipping 
C-33 1.0 

" C-34 6.5 
" C-35 0.9 

11-20-75 K-37 " " 0.4 
" K-38 " " 0.2 
" K-39 " " 0.4 
" K-40 " " 0.3 
" K-41 " " 0.7 
" . K-42 " 

, 1.1 
• K-43 " " 0.4 
" K-44 " " 0.3 
" K-45 " " 0.4 
" K-46 " " 0.3 

)1-\\ 



TARLF. 35 (Cont.) 
SULFUR DIOXIDE IN AIR CONCENTRATIONS 

SAMPLE 
FIELD VOLUME PPM 

DATE NUMBER LIfERS DESCRIPTION SO? 

11-12-75 02-1 120 Sequential samples collected at two 3.8 
" 02-2 hour sampling intervals at the old 3.2 
" 02-3 Roaster Bldg. insi de Lunchroom, 2nd 3.6 
" 02-4 floor 4.1 
" 02-5 .. 5.0 
" 02-6 " 4.5 
" 02-7 .. 9.8 • 02-8 " 12.3 
" 02-9 .. 17.5 
" 02-10 , .. 15 . 9 • 02-11 " 1.7 
" 02-12 , 

2.3 
11-14-75 02-13 0.8 

" 02-14 1.2 
" 02-15 1.4 
" 02-16 1.6 
" 02-17 1.7 
" 02-18 , 

1.2 
" 02-19 " 1.1 
" 02-20 " 1.2 • 02-21 " 3.0 
" 02-22 " 1.0 • 02-23 " , 

0. 6 
" 02-24 " " 0.8 

11-17-75 0-13 • " 0.2 
" 0-14 " .. 0.8 , 

0-15 " " 1.5 • 0-16 • " 0.8 , 
0-17 " 0. 7 • 0-18 " 0. 6 

" 0-19 " 0.9 • 0-20 " 2.5 • 0-21 " 1.'1 -, 0-22 " 0 •. 7 
" 0-23 " 0.7 • 0-24 " 1.0 



. TABLE 35 (Cont.) 
SULFUR DIOXIDE IN AIR CONCENTRATIONS 

SAMPLE , , 
FIELD VOLUME PPM i 

DATE NUMBER mm DESCRIPTION SO? 

11-11-75 TOI 120 Sequential samples collected at two B.S 
" T02 " hour sampling intervals at one liter 7.1 
" T03 " per minute at the Old Roaster Bldg. 8.7 
" T04 " outside Lunchroom-Operator's Shack 3.6 , TOS " complex - 2nd floor 6.6 , T06 , 11.4 , T07 7. 7 
" TOS 3.2 
" T09 12.2 
" TOIO 15.6 
" TOll 10 . 2 
" T012 14.9 

11-13-75 0-1 " " 1.6 
" 0-2 " " 14.7 , 0-3 " " 25.9 
" 0-4 " " 8.4 I 

" 0-5 " " 7.9 I 
" 0-6 " " 6. 9 ! 

" 0-7 " " 9.9 ; 
" 0-8 " " 11. 4 , 
" 0-9 " " 7.3 
" 0- 10 " " 13.4 
" 0-11 " " 33 . 5 
" 0-12 " " 14.5 

11-18-75 02-25 "" ~ <" (k 1 
" 02-26 

, " 1.9 
" 02-27 " 

, 
4.9 

" 02-28 " 3.0 
" 02-29 • 3.1 , 02-30 " 4~8 
" 02-31 

, 3".9 , 02-32 , 21-0 , 02-33 " t.9 
• 02-34 " 0_9 , 02-35 

, 2.9 
" 02-36 

, 6.9 
. 

14~ 



TABLE 35 (Cont.) 
SULFUR DIOXIDE IN AIR CONCENTRATIONS 

SAMPLE 
FIELD VOLUME PPM 

DATE NUMBER LmRs DESCRI PTION SO 

11-11-75 TCl 120 Sequential samples collected at two 6.8 « TC2 " hour i nterva 1 s at one 1 iter per 2.9 
" TC3 " minute at the Old Roaster Bl d9. 2.4 
~ TC4 , outside Operator's Shack - 4th floor 6.8 
" TC5 17 .2 
" TC6 39.5 
" TC7 3.5 
" TCS 39.S 
" TC9 9.6 
" TClO 17.9 
" TCll " 14.0 
" TCl2 " 30.0 

11-12-75 C2-1 " " 6.2 
" C2-2 " " 4.4 
" C2-3 " " 11.4 
" C2-4 " " 16.8 i " C2-5 " " 13.8 I 

I " C2-6 " " 36.8 
" C2-7 " " 13 .6 
" C2-8 " " 40.8 
" C2-9 " " 28.6 
" C2-10 " " 17.8 
" C2-11 " " 2.8 
" C2-12 " " 3.0 

11-13-75 C-l " " 3.6 
" C-2 " 11.7 
" C-3 , 

13.0 
" C-4 14.6 
" C-5 51. 7 
" C-6 46.8. 
" C-7 35.2: • C-S 36.lj 
" C-9 S.41 
" C-10 " S.3 n C-11 " 32.0 
n C-12 " 8.8 

.. . 



TABLE 35 (Cont.) 

SULFUR DIOXIDE IN I\IR CUNCENTRATIONS 

1 
11-14-75 C2-13 • " I 2.2 

C2-14 " 1.7 
C2-15 2.0 
C2-16 4.4 
C2-17 3.0 
C2-18 4.1 
C2-19 2.7 
C2-20 11. 7 • C2-21 3.6 

" C2-22 " 2.3 
" C2-23 " " 1.2 
" C2-24 " " 4.1 

11-17-75 C-13 .0.1 • C-14 12.9 
" C-15 31. 7 

C-16 2.1 
C-17 3.3 
C-18 7.8 
C-19 4.5 
C-20 .. 10.5 
C-21 " 4.5 
C-22 " 3.2 

" C-23 " 2.1 
" C-24 " 4.7 

11-18-75 C2-25 , 
" 9.5 

" C2-26 " " 2.8 .. C2-27 " " 5.5 .. C2-28 " .. 3.2 , C2-29 .. 2.8 • C2-30 .. 7.6 
" C2-31 .. 18.0 .. C2-32 .. 5.0 .. C2-33 • 9.1 .. C2-34 .. 12.0· .. C2-35 .. 58.0' .. C2-36 .. 14.9j 

I ! 
11-19-75 K-25 .. .. 0.3 

, 
I • K-26 • " 0.1 ! .. K-27 " " 0.2 i 
! 



TABLE 35 (Cont.) 

SULFUR DIOXIDE IN AIR CONCENTRATIONS 

, 
K-28 0.2 

" K-29 0.2 
" K-30 .,() • 1 
" K-3l 0.5 
" K-32 ALl 
" K-33 <{). 1 
" K-34 0.3 
" K-35 " 0.2 

11-20-75 C-37 " " 0.9 
" C-38 " , 

2.4 
" C-39 " 1.7 
" C-40 " 0.5 
" C-4l " 3.4 
" C-42 " 1.0 
" C-43 " 1.7 
" C-44 " 1.0 
" C-45 " 1.0 
" C-46 " O.B 



TABLE 35 (Cont.) 
SULFUR DIOXIDE IN AIR CONCENTRATIONS 

SAMPLE i 
HELD VOLUME PPM 

DATE NUMBER mm OESCR I PTI ON SO? 

11-1B-75 A-1 277 Personal Sample - Old Roaster Bldg. 2.3 

11-17-75 AS-1 233 Anode Shack near locker <0.1 

11-17-75 MD-1 233 Melting Department near Sheppard P.G. ... 0.1 
Casting Machine 

11-17-75 SD-1 198 Shipping Department .. 0.1 • 

11-18-75 K90 701 Center of Concentrate Handling Oept. 1.0 
" K91 " Concentrate Handling Operator's Shack 0.2 
" K92 478 Center Concentrate Handling Building 0.7 

11-20-75 106 29 Baghouse Operator - Roaster #5 11.7 

11-18-75 101 410 Acid Plant Lunchroom 10.7 
" 102 405 Leech Area Near Control 0.5 
" 103 400 Burt Filter Area 0.5 
" 104 405 Purification Area 3. 7 
" 105 395 Cadmium Plant Area 0.6 

11-20-75 106 30 8aghouse Operator Roaster *5 11.7 

141 



TABLE 35 (Cont.) 
SULFUR DIOXIDE CONCENTRATIONS· 

PPM 
DATE TUlE LOCATioN SO, 

ROASTER #5 

10/7/75 11:25 a.m. Ground Floor 0 
" 11:43 a.m. 2nd Floor 0 
" 11:48 a.m. 2.5 Floor, Open Area, Outside Shack 5+ 
" 11:53 a.m. 2.5 floor, Open Area, Outside Shack 1 • 11:58 a.m •. 3rd Floor, General Area 0 
" 12:04 p.m. 4th Floor, Genera 1 Area 0 • " 12:10 p.m. 5th Floor, General Area 0 

OLD ROASTER BUILDING 

10/7/75 12:30 p.m. Ground Floor (Bins) 0 • 12:45 p.m. 2nd Floor 2 • 12:50 p.m. Lansing Floor 20+ 
" 12:55 p.m. Lans i ng Floor 20+ .... 

*S02 concentrations were determined with Drager Indicator Tubes . 
**Industrial Hygienist had to cease sampling because of extreme eye i rritati on. 

i 



DATE 

10/8/75 
" 
" 
" 
" 
" • 
" , 

11/18/75 
" 
" 
" 
" 
" , 
" 
" 
" 

*-Industrial 

TAlILE 35 (Cont.) 
SULFUR DIOXIDE ·CONCENTRATIONS 

TIME LOCATION 

OLD ROASTER BUILDING: 

12:15 p.m. Lansing Floor 
12:20 p.m . 4th Floor 
12:25 p.m . 6th Floor - Along Conveyor 
12:30 p.m. " 
12:35 p.m. " 
12:41 p.m. • 4th Floor 
12:47 p.m. Lansing Floor 
12:52 p.m. " 
12:55 p.m. " 

11:45 p.m. 4th Floor. 
11:55 a.m. " 
12:05 p.m. " 
12:15 p.m . " 
12:20 p.m. " 
12:25 p.m. " 
12:40 p.m. " 
12:55 p.m. " 
1:08 p.m. " 
1:15 p.m. " 

hygienist wore full facepiece respiratory protection to 
prevent eye irritation. 

.. JI-t.'t .. 

PPM 
S02 

3 
10 
20+ 
20+ 
20+ 
12 

9 
175*** 
110*** 

3 
2 
2 
3 
6 
2 
2 

25+*** 
3 

10 



TABLE 36 

rr£LD 112 50~ 
DA'U • !!UHBER :!=:::.!?:rO:f ",,1:.: 3 

lo-ca-75 ASB'~ Cell ?..c:;::: ::~a=- Cell SO Uni~ - 1 .. 0 

A625 " o· " " " " " 1 .. 5 

A570 " " " " 2 .. " " i.~ 

ASH " o' o' " " " " , -_.> 

A586 " o' o' " 110 " " log 

A576 " o' " " " " " 2. :; 

A567 " o' o' " l~-_t> " o' ! .. ~ 

1.610 " o' " " " " " , -_., 

:.:~:!~ = 1.7 

15'0 



D.\E 

10-05-75 

11-1~-75 

rrtLD 
JrJ'·!S::P. 

659 
633 
560 
6 .. 5 
635 
6 .... 
59 .. 
587 
583 

~632 

1783 
1676 
1751 
1771 
16B5 
1&73 

~.l758 

f.l777 
A1653 
BESl 
Ali7,. 

TABLE 37 

:~'!l :-000 ope:-a tor. 
5"::"iF?er 
~~~ip:u~r 
:~:l repai:' 
;~i??er 
:&:1 repair 
5 '::"ippar 
S~:,ipper 
3-::- ip?~r 

Mean·' 0.5 

:e:J. repair 
:a:i repair 
:a~l room cle~~up 
:,':1 !"epair 
:-::-i;:;:aer 

:a:l repair 

:~:'l repair 

~Ie .. n • O.S 

.lSI 

TIl-lE 
WEIGHTED 
AVERAGE 
H2S04 
'" 3 

0.4 
0.5 
0.6 
0.4 
d.6 
0.5 
0:6' 
0.4 
0.3 

1.6 
0.9 
0.4 
0.5 
1.1 
0.8 
0.9 
0.1 
0.7 
0.8 
0.8 
0.9 



DAn: 

11/ll-12/75 

11/12-13/75 

ll/13-14/i 5 

11/14-15/75 

11/15-17/75 

frEtO 
t;uI'sr;: 

A1639 
A1665 
Al64l 
Al643 
A1644 
Al647 

Al756 
Al722 
A1731 
AlH5 
Al747 
Al74l 

11727 
Al622 
Al61S 
Al729 
"1623 
1.1737 

All78 
Al189 
"U62 
All97 
Al624 
Al605 

. Al607 
Al672 
U181 
Al610 
A1671 

"1666 

TABLE 38 

:: !5t;:1. I?"iIC!~ 

Sequ~ntial s~~~as :=~:4c~ec ~ca~ cell 8, ~ni~ S, 
cell roo~ - sa~~l~~. s~art~~ at 11:00 a.m. or. 
11/11/75 and '"0.,''' 1~/12/75 a1: 1l.!00 a .... 

SaQples were los~ ~~~n worknan sprayed sampler 
with a ho •• 

Same location 4S: ~,;,· .. e 

Same. loc::a1:ion as :'::e'!~ 

. ~e locatio~ ~s a::c ',"6 

(NOTt: The po~ ... ~!' ';ia3 ='J."! t:ovem:'e:.'" llloth '[0 

6 uni-cs a.:.:! ::c':~d)e!' lE.:h to 5 unit.s) 

1.1 
1.0 
2.8 
0.5 
0.7 
0.5 

3.0 
5.2 
2.3 
1.5 
2.1 
1.8 

3.4 
3.7 
2.6 
~.O 

~.2 
2.14 

3.8 
2.3 
2.7 
l.~ 

2.7 
1.2 
1.5 
1.2 
0.5 
0.5 

S .... p1e 
lIissing 

0.7 



11/17-18/75 

11/18-19/75 

1lI19-20/75 

nEi.e 
~llf!r.r;R 

A1193 
Alln 
A1190 
AllS .. 
Al195 
All92 

AIl101 
AD102 
Al)l03 
AD10 .. 
AIl105 
AIl106 

Al640 
Al633 
Al662 
Al656 
AlSe8 
A1661. 

IABLE 38 (Coot.) 

!:'!SC~IP'i'!ON 

Saqu~nti~ samp:es =~llec~ed r.6a~ C~!l a, ~~it 
col~ ~a - sam~:~; s~artee at 11:00 A.~. O~ 
11/11/75 and .tC?~'~ 11/12/75 a~ 1.1:00 a.~. 

Saae locatio:1 as ~· .. e 

Same locatioQ as ceo:'!! 

Hean for all Sa=~.~~~~~ Samplas = 1.9 

~6"2J. 

"2 SO .. 
1I11:/li~ 

5. 1.0 
0.7 
0.5 
0.6 
1.1 
1.0 

2.7 
3.0 
1.0 
1." 
2.3 
3.3 

".2 
2.3 
2.2 
1.0 
2.5 
2.6 



~.--i,J,.l':' 

l0-1;;-75 , 
!O-lf-ij 

l 'j-!~-75 I 
!.0-1S-75 ; , 

iC- i.~-15 

lry-,e-7S 

.!~ - ! 2.-;j 

:0-L:-;3 

IIJ-l Z-75 

11O-1~-75 
IO-1f.-7S 

lu-! ~-]5 

lO-1~-7j 

itO-13-15 
I 

:1(~-1:-i5 

lO-lS-15 

lO-l£-n i ir:-lf.- 'j 
10- ~ .~- i j 

11iJ-l~-75 
, !1) -l S- 7j 
I 

U~-:':-i'; 

lO-le-13 

10-16-75 

1111 nUlJL.i 1)!'JA1Ut,. u.:.u:t!:. I :\ ... .., I~ .. \;, 1,';':' .... U., .... c.."'( ll\l\.l.l.Vn,) 

(Determined with Draeger ' Indicator Tube.) 

T .... ~J.e 31 

CGN r:~Il:-t .\NT LOC'\TlO~ 

~1troa;en 010>:1<10 Cottroll Room 

Nitrogen Ul,o:<lue Coterell Rool'1 

?\ i trolen D104Cldo! r.ottroll Room 

!:1tt"ogen Oio~lde Cottrell Room 

O;!one Cottro II Room 

Ozune Co«ro11 Iloom 

Ozone (ottr.11 Room 

Ozune Cottrell Rooll 

I\rsine: Purification ,'~eB 

Arsine Purification Area . 
Ar~lrle Purif1catio~ Ar~a 

ATsine Purification Area 

Arsine lCo1Ch Deportment 

1·\::!;t:-, f1 teach Pl'pn r Cl:u;:nt 

IArsl:la Leach Department 

Arsino Le.li.ch Dcpart:nent 
I 

Filtor rrSine Burt ,\rea 

Ourt f{l[~r Area A:-~ln.! 

Ar~lna BlJL"t Flltcr Area 

IArSine O,lfC filter Area 
.\:3inc C.:&d:i\iu~ Plant 

ArHine C~di1,h:a Plnnt 

Arsine Cnd:uiu::a Plane 

Arsine Cadmium Plant· 

COllCEllTI\ATlON 
PP!I 

1.0 

1.0 

1.0 

1.0 

~O 

ND 

Nil 

NO 

NO 

NO 

~O 

ND 

NO 

1m 
~D 

NO 

:,D 
XD 

~:o 

lID 

!:O 

m~ 

liD 

liD 



'rAIILE 40 

LUNCH ROOHS 

AREA ~~m: Cd As Zn 
.... , 3 102;113 ,"21m3 102/103 

C & Loading <0.001 
.228 

SU .... r <0.001 
.024 

Train Crew . 105 .027 .006 
.033 

High Line .216 .056 .004 
. 046 

-on .234 .067 .004 
.211 

M&~erials Recov. .229 .048 .016 
.037 

S-4 .133 .041 <002 
.049 . 012 <002 
.158 

Cd Pit. .048 

Lur,i . 165 

Pb Ret. .075 

lUect. 3.043 

S-S .466 

Effluent .126 
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APPENDIX A 

JOB DICTIONARY 



CODE JOB DESCRIPTION JOB TITLE FUNCTION •• 

Millman Flotation Operator Hel~.t To Assist the Flotation O(!et'2.tor 
Concentrate. Loader Concentrate Londer To load lead and zinc conc~ntrate9 into u11 

cars for shl~ment 
Flotation Operator To .ant tor and control the leparatioD and 

concentration of lead-zinc and 811ver-
copper concentrates from their respective 
ores by differential flotation DfOCCSS . -Ball Kill Operator To reGulate the fl",", of .... ater and crushed 
ore through a closed circuit grinding 
system. 

Kill Utility !!.In Concentrator Utility .To prepare rengent mixtures. operate the 
overhead bridge crane and teat and adjuat 
\(ej.ghtometer 

Flotation Operator - Concentrator Crew Loadet To direct the raw. monitor and control the 
Leadman crushing, grinding, flotation, separation 

and concentration of ores 
Concentrator Lo.der Halper- Concentrate Loader As.istant To assist the concentrate loader in loading 
Utility lead and zinc concentrates into rail cars 

and r.1onftoc. lubricate and clean conveyor. 
transporting ore from atorase bin to ball 
mill bin. 

laborer Utili ty Laborer To perform general cleanup work 10 and 
about the concentrator 

Crushing Plant Leadman CrUShing Plant Cre'" Leader To direct. ~onitor and control all .sapllng 
functions and the crushin~ ooeretlon 

Crushin~ Plant Operator To operate crushinR plant equipment 
Central 'rl'eatment Plant To monitor, operate and control the central 
Operator treatcnent plant 

Hechanics 
Electricilln 

V.c...... Flltn Operator Vae ...... filter operator, ainc loadiD', 
rail car Deving 



uepa[" loll"::U,", - .. .A.a.' ___ _ 

CODE JOB DESCRIPTION JOB TITLE FUNCTIOli 
, ... ~ ... ~ . .,-

, -
LoC.oDlotive Engineer To operate a gtand~rd &aug~ diesel 

locor.:otive. 
-", 

Head switchman Conductor To dire.ct the. tDover:aent of rall carl and 
aSBure that ·all freight i. di.patched to 
th.~roper destination 

Switchman A •• i.tent Conductor To assist the conductor in the movement 
of rail carll 

Crane Operator Locomotive Crane Operator To operate a die~el powered locomotive rail 
cr"n~ to puforu general "",teriol handlinr; 
service throughout the smelter 

Crane Helper Locomotive Crane Helper To asslst eh locomotive crane operator by 
suitching rail cars, cleaning car bottom. 
aud c.losinK rail caf doors 

Helper To perf on> gener.l unskilled labor end 
cleanup in and about 
'(Air Lance) 

the Il1gh Linea 

ProportioniDg Crane. Proportioning Overhead Crane To operate overhead cra"" in' t-rj[n''jI!lrtinl''''·~ 
Operator Operator material froQ outside bins to proportiou-

in" bins 
Conveyor Operator To operate conveying equipment for the 

distribution of materials from the High -
Line receiving bins to the ora prepnra-

:. tlon plant material bins 
Tripper Han Tripper Operator To set up and operate trippers for proper 

bed , laying -
~111~n .U~l Operator To Ollerute thl;! crushing p~ant 
Helper Conveyor Helper To assist the tonveyor operator in the -

distribution of materials from the Higb' , ' 

Line receivin8 bins to the ore prlparatlC1D 
plant bins 

Cru.her Hall Crusher Operator To ••• ist the lUll Operator in opera tins 
the crushing plant 

Utility Laborer To inventory. repair and replace ouppliel 
and equipment and cl •• o·fuochrooma aad' 
restrooms 

SalDpler 

• 



· "U p' ... ·;-.• '!.I:.;l.)..:-.. ~ . 

COilE JOB DESCiUPrION JOD TITLE FUNCTION 

Lur!lJ ODerator Sinter Plant Operator To operate the Sinter ?lnnt 
turgi Assistant Sinter Plant Assistant To coni tor equip~ent operation and aS9t~t 

Sinter Plant Operator 
Pelletizer Operator reed Preparation Plant To operate the reed Preparation Pla~t 

ODerator , 
Utility Han Utility Laborer To parfo .. aeneral cleanup in and about 

the Feed Proparation Plont or Sinter 
·Plant 

-



Department - iU,aat t'urnace 

CODE JOB DESCRIPTIOll JOB TInE fUNCTION 

Crane Han Overhead Crane Operator To operate the overheat.! bridge crane 1n 
the Blast Furnace Area 

Furnace Han Blast Furnace Operator To operate the blast furnace 
Slag Ta?per and Relief Sla8 Slag Tapper To tap slag from blast fur3nca 
Tapp_er 

Feeder.::an Bl.:lnt Furnace Feeder To supply the blast furnace with the proper 
amount and ratio 'of sinter and coke 

Transfer MaD 'uel Tranafer Operator To operate tripper and pan feeders to 
transfer coal. eilica and coke from 
reee1vins bins to the blast furnace coke 
storage bin and fuming plant coal Itorage 
bin 

Utility IIa.v. Utility Laborer To perform general elesDup 10 aDd ahallt tha 
blaat luraae. dell.rtmaDt 

-



Department .. Sl.ag i'L:r.1l.ng & ",am. 

CODE J09 DESCRIPTION JOB TITLE ·nr.;CTIOli 

CraDe::an Overhead Crane Operator To oper3te overhead crane to tra~spDrt 
molten slog from pot floor to fuming 
furnilce 

Furnace. Ope.rator Fumina Furnace Operator To chan~e and ta. fumina furnace 
Helper Fuming Furnace Operator To assist fuming furnilce operator 10 chara-

Helper ing furnace, tapping slag and punching 
tuyeres 

Kiln Operator To <>perate rotary_ kiln 
Kiln Operator Helper To assist kiln operator in operating 

rotary kUn 
Ba~house O.erator To opcr~tc fUMing plant bar-house 
Daghouse Operator Helper To load zinc oxide into rail cars and assist 

baghouse operator in cleaning and repairiDg 
bll~house 

Granulator Operator To cranulate molten slag and pump 
nanulated &loa to aloa dult. 

Boiler Operator To monitor and remotely operate the fumiDK 
furna~e and boilers . 

Lanc.er Operator To clean fumina plant boiler tubes 

-". 
~ 



CODE JOB DESCRIPTION 

Cranel:.4n Helper 

Reverb Operator 

Head Operator 

Kettle Helper 

Craneman , 

Kettle Operator 

fl..Aln, - ':H'lt.l. ,U:,'" 

DepaTtment - Lead Reflnery 

JOB TItLE 

Crane Operator 

Reverb Furnace Operator 

Dros8 Floor Head Operator 

Dross Floor Operator 

Overhead Crane Operator 

Kettle Head Operator 

Kettle Operator 

FUNCTION 

To operate the overhead crane in the caat-
Ing and loading area and work with gold 
kettle in the lead refinery 

To operate and control 'the rev~rb furnace 
in the lead refinery 

To operate thn continuous sottening 
furnace and to direct and assist the Droaa 
noor Operator in deeopp.erizing at tha 
lead refinery 

To operate the lead refinery dross floor 
to deeopperi.e all blast furnace bullion 

To operate overhead electric travellDI 
crane to service the lead refinery 

To perform final lead refining and transfer 
lead bullion to castina kettle. 

To ski .. aold and allveT Itettlu 



fi>. 
-C 

CODE JOB DESCRIPTION 

, 

Head Caster and Loader 

FLA.'!! • mIlLU!I 
Department .- Casting & Loading 

JOB TITLE 

Caster and Fork Lift Opera.tor 

lIeigher 

Casting and Loading Helper 

Head Loader 

Hea" casting Operator 

FUNCTION 

-
To operate ingot and 2,000 pound casting 

machine and transport lead E!rouucts 
To weigh and tally lead products for 

shil!ment 
To yire pig lead and prepare ral1 cara fOT 

load in. and shiDDbe 
To load lead and 511ve~ products ioto rail 

cars and trucks for 8hio~ent , 
to operate 100 pound straight line caating 

machine ' 



Departments - Cad~ium and Silver ond Electric Furnace 

'--- ---' .. 
CCOt; JOB DESCRIPTlOli JOB TILLES Fl;~;\TW:; 

------- -- -- - "--. Kead Operator To or~r~t~. t'!!d. (,ol,tr~}-! hl!.E~d::li~~ plant _ 
Operator To a~.sist ~i ,!o:. .c.ad:; ium plant he~~I!.!!!.!·_ 

-" ..• _- ------_._. ----
Lead:naa Crew Leader To direct and work \.lith the silver teficelj 

crew in r~flnlnJLJt~!ci~us ~eta19 -
Operator Cupel Operator To operate ond control silver and gold 

cupels -----Holper Retort Operator To operate the retort furnaces-
--

Lead::an Crew Leader To direct and ""ork with the crew in. the 
Electric Furnace Oper3tlon 

Kead Operator To operate the Electric Furnace durin, 
antimony (hard lead) rUD • 

Helper Operator To proportioQ mate~iel 
Electric Furnace 

for charaina the 



Department - Hateriala Reoovery 

-
CO~E JOB DESCRIPTION JOB TITL~ AiNeno:; 

Add Plant Operator To o~era.te the suH!,~lc · acid pl~nt 
Baghouse Operator To operate the oain b ~ ghous e r.'\il1n stack 

fan anQ no rblo ba3hoU9C. To o?erate the 
whcelabrator baghouse during hard lead 
and ca~m1~~ funs 

Bashouse Servioeman Bashouse Service Attendant To direct and a.ai.t in .ervieiag all 
(excluding zinc oxide) baghouse. 

Dashouse Laborer To clean, repair and replace baghouse 
baes 

Effluent Plant 0E:erator To °eerate the effluent treatment Elant 



PLANT ~ 6HELTEIl 
Department - Itegular Yard Crev and 'Baintenaace 

COilE JOB D;:SCRIPTlOlI JOB TITLE n')iCTlO~ 

Regular Yard Crew To operate manual and light v.oelle 
eQuipment to p~rfo~ s~elter tlenr.u~ 

Common Lahor Pool , To Manually perfo~ ~cneral labor and 
cleanuo In and ab,Jut thl.! G~clter 

Trackman Track Worker To maintain, repair and replace surface 
r~11roild tracks ties 3nd switches 

Blower Youae Operator To monitor and renulate smelter ~lont 
compressed air equipment, blast furnace 
blower air and electrical distribution 
svitch Rear 

Journeyman Painter TG p~rtorQ\ interior and exterior hand a~d 

spray pair.tin& for the EJIaintena'nce ar:.d 
construction of all company facilities 
and equipE!:ent 

Journeyman - Instrument Journeyman - Instrument To install, ~epair. colibrate , test and 
RepairmaD Technician ·adjust any type of integrating, indicatiDg - controlling or sraphic electrical. 

, , mechanical air or pneu~tlc Instr~ent 
Journeyman - Maintenance To inspect. layout. repair. replace 
KechaDic install, adjust and maintain GIl 

aechanical equipment and component parta 
throu~hout 

Lubrication liaD Oiler To lubricate all designated ~qu!2tl<r.t 



CODZ 

-& 
00 

JOB DESCRIPTION 

PLANT ~ 6i':EL'jl:l\ 
Department - Quality Co~trol 

JOB TITLE 

Sampler 

Head S8IIIpler 

FWCTlON 

To collect repr~scr.ati\'e S;1::c!es of inco;.-
1n~ and outJ;oin~ t'I;ltcrials 

To direct and ~ork ~ith the saxpllng crew 
in collecting repres.natiye sample. o£ 
iDcomlng and outgoing materials.· 



DEPARTMENT - PRETREATMENT . COIICEIiTRATE HANDLING 

CODE ! JOB DESCRIPTION JOB TITLE FUNCTION 

Pretreatment Operator Pr~treatment Plant Operator To operate and control the pretreatment 
leaching of zinc concentrates . 

Concentrate Loader To operate and control the stungin9, 
filtering and drying of zinc concentrates 

Concentrate Utility Han Concentrate Helper To operate front end loader to keep feed 
hoppers full and assist the concentrate 
operator 

Ore Un loader Leadman Ore Un loader To direct and assist in the sampling and 
unloading of all zinc concentrates, 
manganese dioxide, fume and dross received 
at the zinc plant 

Ore Unloader Ore Unloader Helper To SAmple and unload all zinc concen t rates, 
manganese dioxide, fume and dross received 
at the zinc plant 

-



DEPARTMENT - ACID PLANT 

CODE JOB DESCRIPTION 30B TITLE FU NCTI ON 

Sulfuric Acid Plant man Sulfuric Acid Plant Operator To operate and control one 300 tons per day 
and one 350 tons per day cont~ct· sulfuric 
acid plant 

Sulfuric Acid Treatment To operate and con t ro l the sulfuric acid 
Operator mercu~y purification pro cess 

Acid Plant Assistant Sulfuric Acid Plant To assist the sulfuric acid plant operator 
Assistant in the operation of one 300 tons per day 

and one 350 tons per day contact sulfuric 
a c id plant and to load acid into rail care 
and trucks for shipment 

~cid Plant Relief Han Acid Plant utility Laborer To manually perform general cleanup work 
throughout the acid plant and assist 1n 
the loading of acid 



DEPARTMENT - ROASTING, WASTE HEAT BOILERS, BAGHDUSE - COTTRELL 

CODE JOB DESCRIPTION JOB TITLE FUNCTION 

'5 Roasteman '5 Roaster Opera. tor To operate and control '5 flash roaster 
.5 Roaster Helper To clean is flash roaster and to assist 

.5 Roaster Ooerator 
15 Boiler Operator To operate and control IS waste heat 

boiler 
15 Boiler Helper To clean IS waste boiler and assist .5 

Roasterman Roaster Operator To operate and control flash roasters 
U throuoh .4 

Wedge Operator Sample Wedge Roaster Operator - To operate and control the wedge roaster 
Han Sampler for the dechloronation of zinc dross and 

analyze calcine samples for sulfur 
sulfide content 

Roaster Helper To c~ean flash roasters jl throu~h *4 and 
assist Roaster DDerator 

Boiler Operator To operate and control waste heat boilers 
11 through 14 

Boiler Helper Boiler Operator Helper To clean waste heat boilers Il through 
U4 and assist the Boiler Operator 

Cot trell Maintenance Cottrell - Baghouse To inspect, operate and maintain the 
Maintenance Leader cottrell, mist precipitators, .5 Bughouse 

and old roaster dust collectinq Bystem 
Cottrell. Operator Fuel Cottrell - Baghouae To assist Cottrell - Baghouse Maintenance 

Dustman Maintenance Assistant Leader to operate and maintain the cottrell 
mist precipitators, '5 bag house and old 
roaster dust collectina sYstem 

Laborer Handyman Roaster utili ty Laborer To manually perform general unskilled 
labor throuqhout the UDDer Dlant 



DEP~RTMENT - LE~CH. PURIFIC~TION ~ND CADMIUM PLANT 

" CODE JOB DESCRIPTION I JOB TITLE FUNCTION 

• Burt Filter Repairman Burt Filter Repairer To averall filters 
Burt Filter Lead Burt Fllter Lead Repairer To direct and perform the oyerhaul of Burt 

Repairman Filters 
Laborer - Handyman Utility Laborer To maintain supplies, clean equipment and " 

~anually perform general labor throughout 
the Leach Dept. 

Burt Filter Operator To operate the Burt Filters for the produc-
tion of filtered burt solution 

Residue Dryer and Vacuum Residue Dryer , Vacuum Filter To operate nad regulate the thickening, 
filterman Operator filtering and drying of leach residue and 

the loading of residue into rail cars or 
trucks for shipment 

Leachman Leach Operator To assist the Senior Leach Operator in 
operating and controlling the" continuouS' ". . 
leach process 

Continuous Leach Operator Senior Leach Operator To operate and control the continuous leach 
proces9 

Laborer Handyman Utility Laborer To manually perform general clean-up work 
throughout the Purification Department 

Pressman Press Tender To clean, inspect and to replace paper and 
cloth on shriver presses 

Continuous Tank Hilter Purification Operator To operate the purification process equip-
ment and maintain the movement of purifica-
tion solutions to satisfy production 
requirements. Assist the eenior purifica-
tion operator with control of the opera-
tions 

continuous Purification senior Purification To run the necessary analyses and make 
Operator Opera.tor adjustments to control the purification 

process 



DEPARTMENT - LEACH, PURIFICATION AND CADMIUM PLANT 

CODe JOB DESCRIPTION JOB TITLE FUNCTION 

Leadman Senior Cadmium Plant To direct the crew in the operation of the 
Operator zinc plant cadmium plant 

Caster Leadman Cadmium Caster To melt, cast, weigh and box the cadmium 
metal 

Cadmium Caster CadmiWll Caster lIelper To assist cadmium caster to Melt, cast, weigh 
and box cadmium metal 

cadmium Plant Operator To manually pull starter sheets (with 
deposited cadmium) froca cells, replace with 
blank starter sheets, strip cadmium metal 
from starter sheet and to clean and setup 
presses 



-.l 
...c.. 

CODE JOB DESCRIPTION 

Continuous Caster and 
Skimmer 

Furnaceman 

Hand Ladler 

Shipping Operator -
First Class 

Head Shipping Scaleman 

DEPARTMENT - MELTING, SHIPPING 

JOB TITLE 

Melting Department Operator 

Casting Operator 

Zinc dust operator 

Furnace Operator 

Alloyer 

Melting Dept. Utility 

Shipping Operator 

Head Shipping Operator 

Weigher 

: .. ... , .-

FUNCTION 

To stack and transport zinc products, to 
shovel and transport zinc dust, to remove 
and process zinc dross from fUrnaces 

To operate sheppard casting machine, box 
casting lines, box casting wheel and 
alloy wheel to cast zinc into commercial 
sha-'p~s 

To charge and dross the scrap furnace and 
hand ladle molten zinc for the manufacture 
of zinc dust 

To transport and charge eatnode nne to t~e 
melting furnace and to direct the flow of 
molten metal to the.....E..rQE.er casti~ area 

To operate reverb furnaces and alloy pots 
and to mix and prepare zinc alloy for 
casting 

To cask (hand ladle) special zinc products 
and sandblast molds 

To strap zinc products and frepaTe rail cars 
for shipment 

To load zinc products into rail cars and 
trucks for shipnent 

To weigh and tally zinc products for ship-
ment 



DEPARTMENT - ELECTROLYTIC 

. . , "--
CODE .]08 DESCRIPTIoti ,JOB TITLE FUNCTION , 

, 
Operator 1st Class To monitor and regulate all solution pro-

cessed thro~9h the cellroom 
Operator 2nd Class To monitor solution flow to cells and weigh 

and transport cathode zinc 
Repair Equipment Han Equipment Repairer To repair bus bars and associated 

equipment, ~aintain an adequate inventory 
of cellroom supplies and perform minor 
Mechanical repair on stripping trucks 

Cell Repair Leadman Lead Cell Repairer To inspect cells and cell components, assist 
in the cleaning of cells and cell compon-
ents and oversee the replAcement of 
damaged or worn components and general 
cell repair aualitv and auantitv 

Cell Repairman Cell Repairer To clean cells and cell components, replace 
damaqed or worn components and transport 
anodes 

Transport Han Anode Tractor Operator To transport anodes from the cell room to the 
anode cleaning chain and return cleaned 
anodes to the cellroom 

Stripper To remove, manually or by hoist, plated 
cathodes from cells, manually replace with 
stertes cathodes, transport, strip and 
stack cathode zinc 

Ca thode Coppe r Cathode Controller To inventory, dispense, and repair cathodes 
Electrolysis 

Anode Washer Operator To operate the anode washer 
Anode Chainman Anode Chain Operator To operate the anode cleaning chain and cell 

and replace conventional anodes 
Anode Repairman Anode Controller To prepare new anodes for service, repair 

damaged anodes, monitor anode usage and 
dispose of deterioriated anodes 



DEPARTMENT - ELECTROLYTIC 

CODE JOB DESCRIPTION JOB TITLE FUNCTION 

Anode Fabricator To cast and trim antimony-lead header bars, 
silver-lead anodes and mix antimony-lead 
and silver-lead alloy 

Lead Anode Fabricator To direct and work with the anode fabricat-
ing crew in casting and trLmming silver-
lead anode webs and to mix silver-lead 
alloy 

Anode-Cathode Anode Fabricator Helper To cast (hand ladle) and trim silver-lead 
Manufacturing alloy 

Sump Han Sump ~ttendant To clean th~ cell room basement area and 
prevent cell box residual from entering 
the regular cell room circuit during the 
cell r~air ~cle 

Cooli"9 Tower Operator To clean cooling tower, caunders and 
related equipment 

Laborer Handyman Utility Laborer To perform general unskilled labor' and 
clean-up in or about the Electrolytic 
Department 




