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■ ABSTRACT

A industrial hygiene study was undertaken at the Couvernaur Talc Company, 

number one mine and mill, during Mcvember 3-7/ 1975.. Samples w vra ac' lucHsi. 

to evaluate exposures to respirable dust, free silica and asbesto- tibers. In 

addition im.pir.ger samples were collected for comparison with past exposure 

measurements. Bulk product talc samples were also collected for r ir.eralcgical 

analyses by both MICSK and independent consultant laboratories'.

Results or mineralogical analyses of talc product samples by all laboratories 

concluded that asbestiform minerals (tremolite ar.d anthophyllite) were pre­

sent. Time-weighted-average fiber exposures in mine and mill operations were- 

found to range from 1.7 to 9.8 fibers > S ym/cc ar.d time-weighted-average re­

spirable dust exposures were found to range from 0.25 to 2.96 mg/m^. Mo.free 

silica exposures were found to exceed the MICSK recommended standard of 50 Mg/ 

m3. Electron microscopic analyses of the airborne dusts shewed 28 to 45% of 

airborne fibers to be anthophyllite with lesser quantities (12 to 191} of 

tremolite. More than 90% of the airborne fibers ware shorter than 5 urn ir. lengt

A review of historic exposure data of these operations ar.d epidemiological 

data concerning health effects of exposures to tramolite and anthophyllite 

are included in addition to recommendations for workplace improvements to 

reduce exposures.

iii
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IMTROaUCTICM

The tarsi "talc", in tha mineralogical sense. denofcas'. a specific 'ypckioHainç, 

mineral o£ thé sheet silicate category [Mg§ (SigO^g) (CHJ 4]; however,

"talc" in the industrial sense may represent a varied-mixture of minerals
• 4

with similar physical properties as talc.(D Unfortunately, many past studies 

of the health effects of industrial .talc exposures have not adequately inden- 

tified the various hazardous agents which may have been present id the talcs.

The National Institute for Occupational Safety and Health (NIOSH) has 

underway an industrywide study of the talc mining and milling industry.

These studies include both epidemiological-studies of exposed worker 

populations to determine, 'health effects which may be attributed to the 

work environment and detailed industrial hygiene studies to characterize 

the various agents to which these workers have been exposed.

The "talc" mining area in the vicinity of St. Lawrence County, Hew York, 

represents a complex association of amphiboles (anthophyllite, trerr.olite, 

etc.) talc, quartz, and serpentines..^) Proportional mortality studies by 

Kleinfeld et.al.f2'2) of talc miners and millers in .this area have demon­

strated significantly increased mortality due to both malignant and r.on- 

malignant respiratory diseases. Also, HIGSH analyses of talcs (Nytal 2CQ) 

certified by the Vanderbilt Company not to contain asbestos have demonstrated 

significant contamination levels of both fi-brocs tremolits and oibrous antho— 

phyliite.'4) However, it has beers stated that these studies are not appro­

priate since the mineral make-up of talc deposits in this area differ sub­

stantially with each deposit; some containing asbestos while others do not. 

One study(!y) has suggested differences ir. toxicity among these minerals.



• D E S O W m O U  OP THE WCILMIiS-

R.T* Vanderbilt began talc oparationa at th£ Gouvarnaur Tale Caassany in 

1947 with one mine (ifl) and one mill (ffl).. In 1974, the Vanderbilt Corporatic 

acquired all; talc operations of the International Talc Company. From 

this purchase, Vanderbilt was operating two mills (¡‘2 and #6), one underground 

mine (ifl mine) and one. open pit . (Arnold Pit) at the time e£ this study. Only 

the ff3 mine contains what the Vanderbilt Corporation considers to ba fibrous 

anthophyllite and this ora is processed in the 23 mill.

The total employment at all R. T. Vanderbilt New York talc operations at the 

time of the present study was approximately 170 persona. These are broken 

down as follows: •
Underground - 41 .
Open Pit - 13
Mills - 67
Salaried - 49

170

Employees of these operations are represented by local 24979 of United Steal 

Workers which organized in these talc operations in 1954. All operations 

were on a 54 day per week schedule with the mine operating only during the 

day shift while the mill operates three shifts.' A list of jqbs and a de­

scription of related duties in the number one mine and mill are giver, in 

Appendix II.

Approximately 19 talc products from all of the Company's New York talc 

operations are markatad. Mineral Product Safety Eata Sheets for these products 

(supplied by ?,.T.. Vanderbilt), are shewn in Appendix I. These talcs are used 

in nemerour products. Some typical uses are as follows:

3



1. .Ceramic wall tile

2. - Pottary artware

3. Electrical insulators

4. Ceramic tile glace and flux

5. Paint filler and carrier .for extender

6. Putties and spackling compounds

7. Die. castings (fibrous grades)



DESCRIPTION GÉ QPEPJVTIGUj ÀMD CONTROLS: . \ y

GOUVERNEUR. TALC CO, MINE AMP Mill,' (il MÏWS, A.RMCtp 'PIT AMD il MILL)

Surface facilities include the main office, mine office, quality control 

laboratory, change room, crusher building and packer building.

Underground hard rock mining methods are employed using jackleg drills 

to make holes for blasting the ore in open stopes. The number one mine 

consists of one main shaft 1250 feet in depth with three main working levels 

branching off. During the present survey, ore was being mined from ap­

proximately 6 of 26 active stopes, According to. Company personnel, mining 

follows a typical cycle: blasting is done with gelatin dynamite and ANFO; ' 

time is allowed for dust and gases to dissipate; stoning operations are begun 

including drilling for the next shifts, blasting, and removal of ore.

However, seme secondary blasting is done during the work shift.

Ore (muck) from the. stoping areas is loaded into 2 ton rail cars using

either gravity drawpoint loading or scraper (slusher) loading. Ore from

these cars is discharged into a central jaw crusher located at the 700 ft.

level although some crushing is also done on the 1110 ft. level. The

crushed ore is loaded into a skip and carried, to the miné headframe where a

gyratory .crusher reduces the ore to approximately 3/4 inch screen size.

The ore is then transported by conveyor belt to cne of four wet ore storage
«

bins in the.mill.

Approximately 40,000 cfm of mining ventilation is provided to this mine.

In addition, the ore may be quite moist, thereby further, reducing dust 

exposures. Drilling is usually dene using wet methods. At the 700 ft. 

level crusher, water sprays are also used for dust suppression.

5



In addition, to ores frctr, the •number one"'mine, the number.sne.'mill also 

receives, ores for first stage crushing from the Arnold Pit-located ap*> 

proximately one mile from ¿he mill. Ores are mined from the Arnold Pit using 

traditional hard rock open pit mining methods by drilling blastholes 'then 

blasting to break the ore. A' front loader is used to load ore into trucks . 

by which the ore is transported to the primary crushers which are located 

at the open pit. There áre no dust collectors on the open pit crusher.

In the number one mill, various grade tal-c products are produced by dry 

grinding operations. A- simplified flow sheet for the milling operations is 

given in Figure 1,

Ores from the wet ore storage bins are periodically sampled by the quality 

control lab to determine appropriate product grade. The ores are first 

ground in a cone crusher followed by drying in a rotary dryer. The dry 

ore is next further reduced using a gyratory disc crusher to produce a 

minus 12 to 14 mesh product. The product is next screened on vibratory 

screens and transported to one of six dry ora silos. Fine grind produces' 

are made from these ores using either Kardinge pebble mills in.closed- 

circuit with Raymond separators or impact crushers in closed circuit 

with fluid energy mills.

The fine ground powder is scored in or.s e: several concrete silos, 

silos are filled using a bettor, filling technique patented by 

Material from these silos is withdrawn by air slides and pumped to 

packaging ar.d shipping areas.

These

’■'ar.derhiit.

the

6



SIMPLIFIED FLOW SHEET 
Underr.tohnd Hlnu* - 5 Grades of oreV

Undarground, Jaw'Crusher 
(Minas A"jMaterial)

Main Shaft - 6 Ton Skin
'Holeting Capacity 90 Tar.5 per hour 
Surface Gvratorv Crusher

(Minus l”jMaterial) 
Belt Conveyor to Hill

r
Automatic Sampler*

A Wet .Ore Binr Caoacitv-90 Tons each
Fine Crushing and Drying Circuit

r
(Minus iZ Mesh Material)

1
5 Dry Ore.Silos - Caoacitv-500 Tons Each

Pebble Hill Grinding; Circuit*
3 - 1 0  ft. :c 66" Pebble Mills 
in closed circuit with 3 

Air Separators
Coarsely Ground
Material+

Fluid Energy Grinding Circuit*
1A Fluid Energy Mills'using 
heated compressed air
Finished Product

r
Finished Product I

Total Capacity of Grinding Circuits is 600 Tons per day+ +
Vibrating Screens Vibrating Screen,Y ' ■■+ • •(To remove tramp material) (To remove tramp.material)

+ 1
Low Pressure Air Conveying System Low Pressure Air Conveying System

Alpine Classifying Circuit*
4 -  MikropieJc 800 u n i t s+L.P. Air Conveying System

r(Note - All finished ‘product' silos filled from bottom
for better mixing of silo contents) T

6 Finished Product Silos 2 Finished Product Silos 3 Finished Product Silos .
T

Capacity SO to 400 
Tons each

I

Capacity - 70 to 1300 
Tons each 

TLow Pressure Air Conveying-, Systems___,

Capacity - A00 Tons each

Bag Packing Plant 

50 l̂b. multi val^ bags' 

Bon Cars* Trucks*

Hooper Cars* 
for bulk shipments

Track Scales

Sampling F a i n t 7



Talc may be either sold in bulk'or package, in '50 ib»;.'valve ,ty?« ;ksais

paper bags. Bag packaging.is done-using pneumatic packing machines.

j s}
■ \

m »

•In general, ventilation systems within the mill are quite good. Most 

material transfer points are provided with local exhaust ventilation and 

bucket elevators and conveyors are maintained under negative pressure.

At the bagging machines, local exhaust -ventilation is provided at the 

rilling spout in addition to downdraft ventilation at the bag hooper.

For bulk car loading, the telescopic loading spout is provided with a 

local exhaust ventilation collar.

Air pollution controls consist largely of baghouse dust collectors, 

although a cyclone is used on the mine headframe gyratory crushers.

Much of the collected material is recycled to the product streams.

No products from the number or.e mine or Arnold Pit were being labeled 

with the OSHA asbestos warning at the time of this study.'

OTHER MINES AMD MILLS
The #3 mine was not observed during this study. The i*3 ar.d “6H mills 

were observed during a previous visit. The #3 mill produces products 

considered by the Company to. contain ar.thcphyliita asbestos. These 

products are labeled with the CSKA asbestos warning label. Milling 

operations at these mills are basically the same as those previously 

described for the ~I mill with minor variations. Dust control measures 

are not, however, as effective as those.observed in'the “1 mine and are 

being further improved. (



MEDICAL, I'MDUSTSIAI/ HVGJSUE! Af.'D S A f . ' 'yp ' iyl 

Only first-aid medical facilities' are .'available' at the Gouverr.eur Talc 

Co. Hew employees are given a pre-employment examination consisting aS 

a work history, medical history,•physical examination, and chest x-ray. 

Periodic examinations including a chest x-ray have been given at yearly 

intervals. All examinations are given by a local'physician who consults 

with the Plant. *

Plant safety is handled by a Plant. Safety Director (Floyd Robinson) . 

Monthly departmental safety inspections are conducted by Union and Plant 

personnel in addition to monthly safety meetings. Personnel protective . 

equipment presently used in the mine includes hard hats, mine lights, 

personnel rescuers, safety glasses, and safety boots all of which are pro­

vided by the Company.. In the mill, safety glasses are encouraged and 

workers at talc' bagging operations are provided with dust masks which, 

according to observations made during this study, are only sporadically 

used. Hearing protection is provided for specific operations in the mill 

and mine. In 1974, there were 9 reported (lost time) accidents in the 

mine and 2 in the mill,

The Company presently does not maintain the services of a full_ time i.ndustria 

hygienist. Some-sampling is conducted by the Plant Safety Director in additf. 

to yearly sampling by the insurance carrier. Air sampling in these operation: 

has also been conducted by the Hew ’fork Division of Industrial Hygiene and 

the Mining Enforcement and Safety Administration (MESA).

9



INSPECTION OF MIMS AMD MILL. .OPERATIONS. . ..

POTENTIAL HEALTH HAZARDS _

The following are potential health hazards noted during this visit:

1. Respirator/ exposures to mineral dusts (fibrous and 

non-fibrous tremolite and anfchophyl'iita, talc, serpentine, 

quartz, etc.) in. mining and milling operations.

2. Excessive noise exposures in selected plant operations.

3. Exposures to blasting gases in mining operations uuirir.g 

secondary blasting.

.HOUSEKEEPING

In general, housekeeping in these operations was judged to.be acceptable 

Some loose talc was, however, noted on the floors in the talc bagging ' 

operations. Numerous leaks at material transfer points were noted in

the mill.



BUU .IlCïCiî AMl l ïSIS-

JÏZC-C jroducsd ar.ü bagged during rhs industrial

hygiene study ws 

saver. talc sam.pl 

dependent talc S'

oliectua -ter laboratory mineraicgical as.5ay- Jn addition, 

reduced at this mine and mill vera collected from in- 

iers (Table 1) for mineralogies! assay. Several ore

samples were also collected-during-mine' sampling.

analyses on collected bulk samples were performed by both t-.'ICSK and inde­

pendent consultant laboratories. The seven talc bulk samples collected 

from talc suppliers were submitted to both Walter C. McCrone Associates 

Incorporated and to the Mount Sinai School of Medicine for independent 

analysis by-x-ray .diffraction, optical microscopy and electron microscopy. 

These some samples were also analysed by HICSK for the presence of asbesti- 

form fibers by electron microscopy using electron diffraction and energy 

dispersive x-ray analysis for fiber identification.(7)

Bulk samples collected during the industrial hygiene study were submitted, to 

Walter C, McCrone Associates Incorporated for rair.eralcgicai analyses by 

x-ray diffraction (using step scanning methods) and optical microscopic 

analyses. These some samples were analysed by MIGSH for selected trace 

metals by atomic absorption spectroscopy (after acid digestion).

In addition to the above analyses, several products produced at the number 

one mine and mill ar.d submi tted to UICSK by Vanderbilt ware analysed for . . 

chemical composition by Cr. 0.?.. Bowes of the Department or Geology, toe



Table 1

Sources of R.T. Vanderbilt Talcs Produced at 
the Gouverneur Talc Company, Number One Mine 

• and Mill and Obtained, from Suppliers

Product Name Source HÏOSHJi

Nytal 300 Crone Chemical 001
P„0. Box 14042

Mytal 400 Houston, Texas 77021 002
j *—i-t k m u i  mim

5X . 003

325 • Paul Crazier Company
• 004

X 1115 Silver St. 
Houston, Texas 77007

005

FT COS

3X 007

13



University of Clasgow. 1 Vox', them® »«¿lyeeaD*;VBowaa .'uasd spactrephotemafer'y1.' 

for Si02i  TiO-j, AI2O3/ total- 'Pa ( F a ^  by'difference' from FaD), and P^Oj'. V 

determinations. Atomic absorption analysis was used for Mno, MgO and CaO.

Flame photometry was. used for Ma 0 and V^O ar.d v/ijfc chemical assay was used £c 

FeO.<10) ‘

.a

AIR SAMPLING, M D  ANALYSIS-

Personal air samples were collected from the breathing zone (miners and mills 

to determine time-weighted-average exposures to respirable dust, free silica, 

and asbestos fibers. Personal samples for respirable dust ar.d free silica 

were collected at a flow rata of 1.7 1pm using 37 ra diameter polyvinyl 

chloride filters (pre-weighed)' preceaded by 10 mm nylon cycor.e separators. 

Samples for asbestos fiber analysis wore collected on open faced 37 mm diamet 

Millipore Type AA filters (0.3 pm pore sits) at 'a flew rata of 1.7 1pm. Re­

spirable* samplers were allowed to operate for the full 'work shift while

asbestos samples were changed periodically during .the work shift as needed
»

to prevent overloading of filters. ■ ' •

Free silica concentrations were determined using.x-ray diffraction as 

specified ir. the NICSH silica Criteria Document.(S) All asbestos samples 

were analysed using the MÏCSH phase contrast counting technique.^ ' In 

addition, a representative portion of the asbestos samples were randomly 

chosen and analyzed by electron microscopy using selected area electron 

diffraction and energy dispersive x-ray analysis for fiber identification, 

electron microscopy was also used to determine airborne fiber concentrations, 

and site (diameter ar.d length) distributions. Samples for electron 

microscopic analysis were prepared using a modification of methods described

=7 Ortiz.(9)



in order to relate results of the present industrial 'hygiana-'study to past: 

studies in these operations, midget irapingor samples‘also Wore taken-in • 

a manner identical to past sampling techniques. 3reathing tons impir.car 

samples were collected in ethyl alcohol at a flow rate of 0.1 cfn with 

sampling periods ranging from IS to 30 minutes. These samples were 

counted at the end of each work, shift using Cunn counting- cells and 

bright field optical microscopy (100X). Two preparations were made for 

each sample and allowed to settle for 30 minutes and counts made by two . 

counters. When counts differed by more than 10%, new preparations were 

made and recounted.

In addition to personal sampling,' stationary samples ware taken to 

further .attempt correlations between inpinger counts, respirable mass 

concentrations, total mass concentrations, and asbestos fiber concen­

trations. Midget impingers were collected as described above using a 

sequential sampler (24 samplers) such that the entire work shift was 

sampled. Simultaneously, respirable and total mass samples were col­

lected at flow rates of 10 1pm using 37 mm diameter polyvinyl chloride 

filters (ore-weighed). The respirable samples were collected using 

st; inless steel cyclone and free silica analyses’of the ¿respirable dust 

performed using x-ray dif/racticn.^ asbestos count samples were collected 

and analyzed as described above for personal samples.



STUDY RESULTS

3ULX SAMPLE ANALYSES . * . ■ • .

Results of analyses of the seven ta lc  samples obtained from sugoiieirs'*
are shown, in Tables 2 and 3. Copies of the reports submitted by McCrone 

and Mt. Sinai and analytical data obtained by NICSH are given in Volume 

II of this report. These reports all concluded that asbestiforn tremolite
„ ’ v
and anthophyllita vers present in these samples. In addition, Mt, Sinai 

and NICSK- reported trace quantities of chrysotila in some samples. The 

only major discrepancy, notable is a higher quarts contant for each sample 

reported by Mt. Sinai. NICSH analyses tend to'support .the lower McCrone 

results which is substantiated by 'the air sample results.

Results of MIOSK.electron microscopic analyses of these talcs, given in 

Table 3, show that a majority of the fibrous particles in these samples are 

anthophyllite (67 to 88%) with smaller quantities of tremolite (4 to 12%).

A large majority of the tremolite identified by x-ray diffraction is not 

fibrous. Anthcphyllits fibers with very large aspect ratios (1000/1) were 

observed. A close association between talc and tremolite has been'demon­

strated by stemple and Brindley. ■

Results of further x-ray diffraction and petrographic microscopic analyses' 

(McCrbnel"of/product "samples 'collected during the study are shewn ir. Table . 

4. These results are in basic agreement with previous results given in 

Table 2, As can be seen in Table 3, ail trace metals for which analyses were 

performed, with the exception of iron and manganese, were essentially absent. 

Only insignificant quantities of iron and manganese were detected.
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Table' 2

Summary of Independent Analyses of 
Talcs Produced at the Gouverneur Talc 
Company Number One Mine and Mill. 
Samples Obtained From Talc Suppliers

SjXfi-L 1

o

. * bclov; detection limits using x-ray diffraction (line scan by McCronc, step scanning by Mt. Sinai) 
.*A .below detection limits by step scanning.

: i i'nci ti L 
H m Sc

■Percent Composition by Weight .
My ta 1 A00 Nytal 300 5X„ X 3X t FT 325— ....._ 1 •

1 i Chiul i L<i 
Mc.Ci une 
ML. S iiiu 1

50-60
24

40-50
IB

40-50
27

>50-60
50-60

50-60
32

50-6.0 , 
17

'veO
24-

An Li:uphy i li Le 
Math one 

i Ml. Sinai
Present

2-3
*
4-5

Present
7-9

Present * * A
*

k
k

A
5-7

i-Quar Lr 
j McGrone 
1 Ht. Sinaii

0.5-1.0 
7-10

2
9-10

‘cl. 5 
8-9

<0.5
9-10

0.5-1.0 
7-8

A A 
A A

'Vi. 5 
. 3-4

; ¿t.r [ion l i llc'J 
‘ MaiJc.‘nc 
: Mû Sinai

10.-15 
j 14-IS

10-15
14-la

.10-12
14-18

'VlS
26-30

<v30
31-35

^20
26-30

10-12
19-23

a



Summary of Independent Analyses of 
Talcs Produced at the Couvermair Talc 
Company Number One Mine and Mill. 

Samples Obtained From Talc'Suppliers

T a b l e  2

M ilio!, al 
Mri.'Se

Pereent Composition By Weight
Hytal 600 11 ytal 300 5X 3X FT 325

! Ti'«uiul Ft e 
MeMi i use 
K !.. '.A ltd l

An l l.'t '|»!3/ 1 11 to 
McOinmir 
Mt. Ciudi

|\|ii*ir E
Met Ir Line 

!§1 Mt. Si Hii i
_______ *_______ ■_

If I $ v i.iJunLi no 
."•icCi'anir 

. M l. Si iidl

50-60 
2 A

Present
2-3

0.5-1 .0 
7- 10

10-15 
i A- 1 «

A0-5Ó
IB

*
A-5

. 2
9-10

10-15
14-18

A0-50 
. 27

Present
7-9

'Ll. 5 
8-9

10-12
1A-18

>50-60
50-60

Present

<0.5
9-10

'Ll 5 
26-30

50-60
32

0.5-1.0 
7-8

n-30
31-35

50-60
17

A A'

n.20
26-30

A A

l.elow detection TJmits using x-ray diffractioti (line scan by McCrone, step scanning by Ml , Sinai), 
belt«? de Lee Lion limits by step scanning.

'tfiO
2A

*
5-7

M.5
3-4

10-12
19-23



Table 3
.Summary of KIOSH Electro» Microscopic 

Analyses of Tale Produced at the 
Couverneur Talc•Company 

Number One Mine and Mill 
Sample's Obtained Prom Talc Suppliers

Ratine of 
Fiber Aspect 
Ha ties

Fiber Identification (Percent)**

Positive Amphlboles 
i'romoliue Anthophylli Le

88

72

80

80

87

72

83

Positive
Chrysotile

H.I).

N.D.

Trace

H.n.

H.i).'

N.D.

Trace

lion
Asbestos

Not* 
Identified

12

12

16

'.Selected area diffraction patterns not sufficient for positive identification 
!U i cent “ 71 of all'fibers analyzed !>y count and not by mass. .All fiber lengths analyzed

>' - 51 «me DuLi'i: ted
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Results of X-Ray Diffraction and l’etragrapliic Microscopic 
Analyses of bulk Talc Samples Collected During Study 
Gouverneur Talc Company, Number One Mine, and Mil 1

Table 4

T 'Includes i f za r d l . l . e  and a n t i g o r i t e .

Mineral
Sample Analyses , 7. by Weight

Talc Hy tal Ceramet ale Ny ta 1 Nytal Nytal
IT' 100 HOT 200 300 200

i. ‘ 31-ID 4 3-A8 30-35 33-3« 35-40 M 4

,i.»o ] i i (J •<40 Mi 7 ‘>49 '43 '<38 '<59

‘.¡.ijihy 1!!U' M O M  . 5 0,5 '<0 10 15

ftx 2,6 <0,25 <0.25 0.7 0.« • 1.1

ilte 1 <0.5 0 0 <0.5 <1

i j’ai i L t: 1 ■ <0.5 <0.5 <■0.5 <0.5 <0.5

'¡.I'-llL j ISCLi, « ■10-15 10-15 • 10-15 10-15 10-15 '<10

M

US’
II

jffiC"' Smb5s®h88wî
• - *  —  r  • i  -in»  %'K

- _i V. , '*> > -

H k
. . J^'%.2 ■ i,» -A.*,.. ' ~ „ 7*

■ < ‘*V' -!s 
■"fr -



T a b l e  3

Results of Trace Me cal Analysas of Bulk Talc 
Samples Collected During Study 

Gouverneur Talc Company, Humber One Mint and Mill

. T r a c e  M e t a l ,  1‘L'M* '

___ ____________ Cu 1 I L-C Léd L‘l- C o Fe M n ■ I' M i 2n C á
1 i

u ) c  I T 11/4/75 1 ' 1 1100 1700 -.7 2 0 - <1

• / l a ? ,  1O 0 13/4/75 3 < 1 1000 04 0 5 1 9 <1

- , , ; . , . U d ) c  HUT

y i ..i 1

13/4/75' ?. 2 830 1000 6 17 <1

31/4/75 3 2 070 1300 7 20 <1

y  i a  i 11/1/75 2 3 1000 1700 ! 5 23 " <1

y i . r î  'JÜÙ - 11/3//5 3 • 2 • 9 ÛÛ 1400 : 5 .’22 <1 . ■

I* Ta-acu »étala determined by atomic absorption spectroscopy

O

Mi o 
m  ¡Vm ?
ll £
if gII §



Results of Major Element; Analyses of Gouverneur 
Talc Company, Number One -Mill, Product Samples*

3JU-,,

no;

-.V-a N

• Sample Analyses, 7. By Weight* ,
OL ] 
<St 11 j

iiytai 
100 ,

Ny tal 
200

Uy cal 
: 400

Cerami talc; 
1.

Cerami talc 
10A

Cerami calc 
. 3.0AC

Cerami calc 
HOT

Talc
Scds**

54.85 . 54.52 56.1.1 56.14 52.81 52.47 55.47 61.49

ts.04 0.15 0.07 0.03 0.08 0.04 0.07 0.01

* i &. 18 0.32 0.13 0.13 0.16 0.11 0.13 1.20

3 1 ». 10 0.1,3 0.08 0.11 0.08 0.06 0.11 0.38

».Od 0.03 0.05 0.03 0.03 0;01 0.03 1.07
'

. 0.11 0.20 0.22 ■0.15 0.12 0.10 0.12 0.00

20.40 2 a..’? 8 . 2.9.40 29.56 30.20 30.56 29.10 30.54

V>. 02 8.53 7.50 7.40 8.15 8.30 8.25 0.46

. Gfi- ¿o 0.44 ■ 0.18 0.25 0.38 0 ; 16 0.18 ' -- ■,

0. Hi 0.17 0.10 0,10 0.10 0.10 0.13 . —

iS.Oi 0.03 0.03 0.03 0.03 0.03 0.03

5.3/ 5.07 5.00 5.56 6.07 6.67 5.24 5.00

1.35 1 ; 1 5 1.03 0.96 1.30 0.98 0.84 5.00 ,

loo., r/____________________ 99 . 52
--------- -— - -------

! 99.90 
— 100.45 99.51 99.59 99.59

tas.ijjJuu siiPii.iLi eti to tllOSli by U.T. Vanderbilt, Analyses performed by Dr . D.R. Bowes, Universi ty of Glasgow.
3 j i t i l e  ;; i ljì ni j  e' 1 ¿uni 3 y I n  r e f e r e n c e  1 0 .
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Results os major elements analyses by Dr. •9cw«3s' ire.'s'riowti in Taisia The

high cao consent of these talcs correlates reasonably well with she'observe

high tromplita'content.' Other carbonates escapt traces of salcita are afese

or negligible.in these talcs as demonstrated by low C02 values. i-9) The Fe
* *

and Mn analyses are consistent with the results shown in Table 5. These 

major element analyses are in basic agreement with results obtained by Ross 

et.al.^) for talcs in the Arnold Pit and by Dreessen^9) for talcs in thi
i

Ross et.al. also suggested that an additional manganese-rich amchibole,' 

tiredite, may he found in trace quantities in these decosits. Also, .the 

major element analyses shown in Table £ do show 0.12 to 0:2.2% MnO; however, 

no manganese-rich amphiboles were detected by the electron microscope analy 

using selected area electron diffraction and microchemical analysis.



AIK SAMPLES . .

■ A brier description of'each job, sampling and analytical methods used, re­

sults of ail.individual samples and appropriate sisamary statistics are 

shown in Appendix XI. Jobs are identified by.4 digit job codes. Tabular 

summaries or tiwe-weicjhted-averapa exposures by job category for the nine • 

and mill are given in Tables 7 and 3, respectively.

Tables 7 and S show free silica exposures to be very low. The highest 
* ♦
time-weighted-average free silica exposure observed was- 0,040 rag/m3 which 

is below the 8 hour time-weighted-average exposure value of 0*05 mg/m3 re­

commended by MICSH for this material., kespirabla dust exposures. ranged 

from 0.25 to 2.96 mg/m3.: l!o respirable dust, standard has been determinad for 

the mineral talc or talc containing fibrous tremolite or anthophyl.lite.

Breathing zone impingar concentrations ranged from 0.5 to 13.8 million 

particles per cubic foot of air (mppcf) with highest concentrations being 

observed in the mins. The present CSHA and >ESA standard for "talc" contain­

ing < LH free silica and no asbestos fibers is 20 mppef.^

Due to, its fiber content, the occupational asbestos exposure standard

must be applied to exposures to materials from these mining ar.d milling

operations. Tine-veigntedgaverage asbestos fiber exposures in excess'of

five fibers > 5 pn/cc were observed for the following jcb categories:-

(1) Mine Crusher Operator

(2> Trammer

(3) Mine Cageman



Table 7'

Summary of Time-Weighted-Average Exposures 
By Job, Gouverneur Tale Co, Number One Mine

Job Job Title. 
Code j , .

Asbestos
fibers » 5 pm/ee 

(Optical Microscopy)

Resp. Mass 
rcg/m-'

Impinger
mppcf

Free- Sic 
mg/mJ

0102 j Crusher Operator 9.8 (4) — --

0103 Trammer 5.6 (25) 0.64 (3) • 10.1 (3) 0.020 ■:

0104 ■ Scrapper Man — 1.29 (3) 11.8 (5)
•

0.012 '

0105 Underground Laborer — 0.58 (1) 0.006 ;

0106' Driller. 3.0 (5) • 0.98 (3) 00.7 (1) 0.016 <

0114 Mucker — *— 15.8 (1) --

0115 Cagenan 9.5 (5) 0.23' (1) 2,0 (1) —

0301 Repairman ♦
1.14 (1) — —

0302 Repairman's Helper — 0.86 (1) 3.6 (1) 0.000 (

0303 Blacksmith * -2.6 (3)

0304
'

Maintenance Mechanic 1.7 (12) 0.42 (1) l.S (1) 0 . 0 0 0  c

( ) = Humber of samples used for calculation of tima-weighted-average 
values for each job cacagory. Samples for respirable mass and
free 510, were full shift samples

23
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Summary of Time-Weighted-Avernge Exposures 
By Job, Gouverrieur Talc Co. Number One Mill

Table 8

.Job
Code

Job Title Asbestos
fibers > 5 pm/cc 

(Optical, Microscopy)

Rasp. Mass 
ittg/m̂

Impingar
mppcf

Free S10-,
mg/nî

0201 Mill Foreman 5.3(9) 0.53 (2) 2.9 (2) 0.013 (2)
0203 General Laborer 5.6 (5) 1.14 (1) ' 0.5 (1) 0.014 (1)
0204 Crusher Operator 5.1 (16) 0.85: (2) 2.6 (4) .0.020 (2)
02.06

'
Hardings Operator 7.9 (14) 1.09 (2) 3.4 (2) ' 0.012 (1)

0208 Wheeler Operator 8,4 (14) 1.56 (2) 3.1 (2) ■ 0.012 (1)
0209 Packer 5.1 (48) . 0.59 (.9)' 3.6 (6) 0.010 (7)
0211 Packer Serviceman 3.6 (11) 1 0.42 (2) 2.1 (!) 0.007 (2)
0212 Packhouse Foreman 1.5 (5) 0.25 (2) --- - 0.014 (2)
0213 For!; Lift Operator 4.0 (15) 0.35 (3) 1.5 (2) Ó.000 (1)
0214 Car Liner 3.4 (4) 0.31 (1) ____ 0.000.(1).
0220 Bulk Car Loader 2.0 (3) 0 .'25 (1) . 0.016 (1)
0401 | Millwright 1.9 (3) 2.37 (2) -- 0.040 (2)
0402 Instrument Repairman ' 2.8 (6) 0.59 (2) '-- 0.000 (1)
0403 Machinis t 1.8 (3) 0.40 (i) 0.016 (1)
0405 ■Millwright Rainer , 4.0 (2) 2.96 (1) — 0.000 (1)
0406 Sheec :Metal Worker :.. T .(3) ■ 0.50 (1) . ____ 0-013 Cl)
0410 ’ Oiler 4.0 (4) ' 0.72 (1) — 0.016 (1)
0411 Welder 1.9 (3) 0.75 (1) —

( ) - Number of samples used.for calculación of time-weighced-average 
values for each job category. Samples for respirable mass and 
free SiOj were full shift samples. i

i
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'■ . . ■ Table 7

Summary of Tiaie-Welghced-Avarage Exposures ■ 
Sy Job, Gouverneur Talc Co. Number One-Mine

1 Job 
Code

- Job Title Asbestos
fibers > 5 um/cc 

(Optical Microscopy)

Rasp. Mass 
mg/m-'

Impinger
mppfcf

£• r  &■

- m -

0102 Crusher Operator 9.3(4) — —

0103 Trammer 5.6 (25) 0.64 (3) 10.1 (3) O.i

0104 Scrapper Man — 1.29' (3) 11.8 (5) o . <

0105 Underground Laborer — 0.53 (1) — O.i

■ 0106 Driller : 3.0 (55 0.98 (3) 00.7 (1) 0.!

0114 Mucker *
— 15,8 (1)

0115 Cagenan . 9-5 (5) ; 0.23 (1) . 2.0 (1) —

0301 - Repairman
-

1.14 (1) ~ ~ —

0302 Repairman's Helper 0.86 (1) 3.6 (1) ■ O.i

0303 Blacksmith 2,6 (3) —

0304
_ .  i

Maintenance Mechanic 1.7 (12) . 0.42 (1) 1.5 ’ (1) o . c

( ) = Number of samples used for calculation of time-weighted-average 
values for each job category. Samples for respirable mass and• 
free SiC^ were full -shift samples.

CRMC-HT-TALC-000306



(4 ) M ill .'Foreman . . / . ’

(5) Mill Laborer •

(6) . Crusher Operator

(7) ■Hardings Operator

(8) Wheeler .Operator

(9) Packer
*

In addition, 17 or the 24 job-categories samples had time-weighted-average 

exposures exceeding the current OSHA standard.of 2.0 fibers > 5 |im/ec^ and 

all operations exceeded the CSHA proposed standard of 0.5 fibers > 5 unt/ 

cc. (1̂ 5 ■

The following job categories had exposures in excess of the CSHA and MESA, 

allowable ceiling value of 10 fibers > 5 yin/cc:

(1) Mine Crushers Operator

(2) Trammer

(3) Mine Cageman '

(4) Mill Foreman •

(5) Mill Laborer

(6) Crushers Operator 

C7) Hardinge Operator 

(8) Wheeler Operator 

¡9) Packer '

individual sample results; as determined by electron'microscopy, arc shewn' 

in Table 9 and time-weighted-average fiber concentrations by job are shewn 

in Table 14 or appendix IT. In these tables, "positive asbestos" means only 

those identified by electron diffraction: therefore these concentrations

25
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represent minimum estimates'of true total airborne asbestos ¿ericantrations,

■As shown-in; Appendix IS, time~wei.ghtad-aver age positive asbestos fiber ex­

posures as determined by electron microscopy ranged from 9.S 'to 70,6 fibers/ 

cc (all lengths) with concentrations in the mill tending to be slightly 

higher. ■ As shown"in Table 9, total fiber concentrations (all types and lengt 

for individual samples ranged from 11.6 to 139.5 fihers/cc.

A summary of airborne fiber types as determined by electron microscopy is 

shown.in Table 10. In the mine, 38% of the airborne fibers were identified 

as anthophyllite while 19% were tremolite and 39% were unidentified. In the 

mill, 45%.of the fibers Were anthophyllite, 12% tremolite and 33% u.nidentifie- 

Three percent of the fibers in the mine and 2% in the mill gave chrysotile 

electron diffraction patterns. The presence of chrysotile in the air samples 

is consistent with the results of bulb sample analyses by Mt. Sinai and 

NIOSK where trace quantities of chrysotile were noted in seme samples. All 

chrysotile fibers observed in the air samples were less than 1 urn in length. 

Nearly all of the serpentine minerals identified in the bulb samples is 

lizardite.

Results of airborne fiber size determinations (diameter and length) for

tremolite and anthophyllite fibers are shown in Tables 11 and 12 with
*

appropriate summary statistics. As was expected, tremolite fibers tended

to be larger in diameter and §hor 

with size distributions for these 

mill, Median fiber diameters of 

and anthcphyllice, respectively.

isir in •Lsrtcti.n «jisn snirrioccvliiss rs

minerals being similar for the mine and

0.19 and 0.13 ym were observed for tremolite 

In the mine, median fiber lengths of 1.6

ym for tremolite and 1.5 ym for anthophyllite were observed, similar lengths

26 CRMC-HT-TALC-000308
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Corapnrisen .o f  O p t ic a l and E le c t ro n  M ic ro sco p ic  F ib e r  
Concentra c io n « , Couvernuur T a lc  Company, K'umber One Mine an J  M i l l

Table 9

Sample
t

Job
Code

Job Title
•

• Fiber.s/cc-

Po;st. Asbestos;
lleccron M lcc«»»c<'iiv (Ip t 1 en 

> 5îim"j Total Fibers All ' à uni
•

■ 3 . 5G IS 4 0103 Trammer 20.2 4 2.1 1.2
, Cl56 .0103 trammer 22.6 29.8 5.9 2 , 7

C1A9 0103 Trammer '13.2 27.8 2.4 4 . 2

C237 0103 T rammer 8.9 ‘ 19.1 2.0 ■ 4 . 7

0 7 M 0.08 Driller 9.5 14.4 1,3 Mo col
C223 0115 Caveman 17.5 30.3 2.2 6.0
C04 020 L Mill Forenàn 18. A ‘ ' ; 28.8 ' 5.8 5.S
C42 0201 Mill Foreman 33.7 70,0 7 . 0 5.3
C98 0203 General Laborer 36.6 64.9 9.3 ,5.9
G146 0203 General Laborer 9.0 14.9 1.3 2.9
C77 0204 Crusher Operator 9.0 45.5 2.8 3.8
C3S 0204 Crusher Operator 15-6 27.2 4.4 2.2
C101 0206 ilardingn Operator* 102.7 189.5 6.2 8.9
C22 0206 Hardinge Operator 33.6' 51.5 4.2 5.5
C14< 0208 Wheeler Operator 18,2 31.3* 4,1 6.8
G02 0208 Wheeler Operator 25.5 37.4 4.0 6.0
C96 ' 0209 Packer

r
31.9 57.5 ' 4.3. .1.2

C47 0209 Packer 41.8 73.5 '3.5 3.2
G85 0211 Packer Serviceman 7.3 11.6 0.5 1.6
G10 0211 Packer Serviceman 26.7 34.7 4.4 J 4.2
C113 0212 Packhouse Foreman 13.6 13.4 j .1.4 1.6
CO 5 021 2 ?dc!<housc Eoreman 1 l 16.2 j 23.4 5.7 1,1
C31 0213 Fork LiTt Operator 36.0 71.9 8.7 3.3

C197 0304 Maintenance Mechanic 16.7 j 26.6 1.7 2.3

Cl 80 040 j Mach In isC 24.9 j 4 2-. S 3.6 3.6

C197 0411 Welder 9.9 j 14.6 | 2.1 3.1

* I n c l u d e s  o n l y  cbor.c £ i v i n £  i d o n c i l f i a b l e  clo<-Cron d l f  i ; \ i c c i o n  p o c t e r n y ;  
c h c r e f o c o ,  rep r e s e n t s  .i c j n s e r v . i c i v e l y  l ou c s L in i cc : : .
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Summary cf Airborne Fiber Types Dsearainfid By 
Analytical Electron Microscopy- 

Gguverneur Talc Company, Number One-Mine and Mill-

T a b l e  10 ■

• Percent of Airborne Fibers (All Lengths)
Operation Positi /e Aniph i boles* Positive Non No t

Tremoli te** Anthophyllite** Chrysotlle Asbestos Identified***
i . i

: Mine , 19 33 3 1 ■ 39 .
Mill 12.. 45 2 2 •38

* Airborne fibers were identified ns positive amphiboles by selected 
area electron diffraction.

'** . Amphibolas differentiated by energy dispersive microchemical analysis.

*** Electron diffraction patterns not sufficient for identification; however, 
many had x-ray spectra identical to cremolite.

(ia
}i



Table 11

Summary of- Airborne Fiber Diameters tor Partitive tSmphfbales 
Gouvorneur Talc Company, Humber Ona Mine and-t-U.!.I

Operation and 
• Fiber Type

Median
Diameter

pm

■ Geo, Std, 
Deviation

95%. Conf. 
Interval for 

Median Diameter 
pm ''

% £.0.5 pm 
'.in Diameter

.Mina*
Tremolite. (N=33) 0,19 2.3 • ‘0.16-0.23 8S
Anthophyliice .(11*164) ■0.1.3 2.4 0.12-0.15 93

Mill*
Treaolita (H=.16Q)' 0.19 • 2.4 0.17-0.22 87
Anthophyliice (M=$87) 0. 13 2.9 0.12-0.14 ■ 90

* Results of all samples combined for distribution analysis, 

N = Number of individual fibers analyzed.

29
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Tabla i 2

Summary o£ Airborne Fiber Lengths for Positive Amphibolas 
Couvsrneur Talc Company, Number One-Mine and Mill'

■ ■ ,Operation and 
Fiber Type

Media»' 
L e n y th 

pm

Gao.. Std. 
Deviation

952 Cent.
Interval for 

Median Length 
pm

2 < 5 pm
in Length

Mine*
Tremolite (N=83) . 1.6 1.8 1.4-1.8 97
Anthophyllita (N“164) .1.5- 2.6 1,3-1.7 90-92

.Mill*
Tremolite (M=160) 1.5 .

4

1.9 1.4-1.7 . 97
Anthophylli to (ÎF—687) I . 4 2.9 ' 1.3-1.5 •90

* ’Results of all samples combined for distribution analysis,

N = Number of individual fibers analyzed.

30
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vara í» a en in che- flill. . In che mine and mill, only 3V <¡»¿ thé «»amo life a . '•

fibers were Isr.̂ ís than 5 whosra*a S-iOi o# %hd aihfehaphyllits fibbts
#

were icnger shah- this l&r.gth.'

The trend for airborne anchoohyllite fibers to.have larger aspect ratios 

car. be observed by inspection’of Figures 2 and 3 and Table 13. Median . 

aspect' ratios of 3.5 and 7.5 were observed for ar.thophyllite "and. tremolite 

respectively. Only 30^ of the tremólate fibers had aspect ratios greater 

than 10 to 1 v/haress 48^ of the anthophyllite fibers had aspect ratios 

greater than this value.

Typical electron photomicrographs of airborne particulates from the mine 

and mill are shown in Figures 4,5 and 5. In addition to large amounts of 

analytical data already presented, the asbestiform nature of these fibers 

may be further appreciated by observation of their "fibril" structures.

31
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Aspect Ratios For A irb o rn e  T re m o tite  Fibers 

Number One Mine and M il l  (Combined)
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■ T a b l e  1 3 '  ' ■ /
Aspee:: Ratios for Positive Amphiboles Determined by Elaettran Microscopy 

- ■ Gouverneur Talc Company, Number One Mine and Mill

Aspect Ratio 
. Measurement

Tramolite* Anthophvllita*
Mine Mill Mine ! Mill

'Median Aspect 
Ratio 7.5 '7.5 9.5 9.5

Aspect Ratio
1  5/1' 23% 24% 17% 15%
1 10/1 70% 70% 52% 52%

1  20/1 96% 96% 85% 88%
< 50/1 . >99% >99% 99% ' >99%- ■

* Daca shown are for all fiber lengths»
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COMPARISON OF SAMPLING AMD ANALYTICAL METHOpS ' ‘

In order to compare,results of the present study with historic dust 

measurements, several comparisons were made. Results of. the stationary 

samples for .eorralaticn of sampling and analysis methods are shown in 

Table 14. Based on these limited data, the following average relationships 

were calculated: .

Ratio' Average' Range

.rasp, dust,t mg/md/mppef i . 0.22 0.12-0.2

fibers > 5 ym/c^/resp. dust mg/n-3 6.7 3.1-11,S

fibers >. 5 ym/cc/mppcf ■ , 1.2 ‘ 0.9-1.4

These data also show that an average of 23 percent of the airborne dust in 

the mill is respirable.

A further comparison of fiber concentrations determined by optical micro­

scopy and respirable dust concentrations is afforded by the paired personnel 

dust measurements made in the mill. A linear regression analysis of these 

time-weighted-average values is shown in Figure 7. The regression-line was 

forced through.the null points after this null.hypothesis was tested and 

could not be rejected. A coed correlation (r=0.73) was found between these 

two sampling methods. The results of this analysis demonstrated the follow!.- 

relationship:

fibers > 5 ym/cc/resp. dust, mg/rrr = ó,3

33
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Comparison of Time Weighted Average 
Fiber and Respirable Dust Exposures/ 
Hill Samples

FIGURE 7



" Summary of Scationary Samples for Correlación of Sampling Machads 
•Gouverneur Talc Company, Number One Mill

Tirae-Weigbted-Average Concentrations
Sample Total Dust Resp. Dust Impinger Asbestos

Station ' ctg/m^ mg/m^ nippcf Fibers.> 5um/cc

1 • 2.44 ■ 0.88 .3.5 Á , Ä
(N“l) (N-l) (N=>12) ( N=3}

2 1.47 Q. 36 3.0 4.3
(M-l) (N=l) (N-5) (H=3)

3 8.81 2.14. .7,2 , . 6 . 7
■<N-i) (>[-!)• (N»6) (N-2) .

N => ‘Number of individual samples collected.



The 95% cottiidenca'’interval, for tbi«'ratio was calculated to'be 4.1 to gV5,/:̂ojv-?

These results ars consistent with those shown in Table 14 for the stationary 

mill samples. ■

*
A comparison was also made between time-weighted-average fiber exposures

(fibers > 5 ym/cc) and impingar dust exposures topped) for individuals

in the mine and mill. These results are shown in Table 15. As can be

seen, no consistent conversion between these-sampling methods was obtained

although some differences in conversion values in the mine and mill are

evident. A median conversion ratio (fibers > 5  ym/cc^/mppcf) Of 0.5

was obtained for mine.samples whereas a median ratio of 1.7 was obtained

for the mill. "These differences are statistically significant (p<0.001).

Several possible explanations exist for this difference;. however, the
*

most plausible is that fine grinding, which takes place in the mill, 

liberates greater numbers of ’’free" fibers from the host rock. In addition, 

finer dust particles in the mill are less efficiently collected■and counted 

by the impinger method.

A:graphical comparison between total fiber concentrations by electron micro­

scopy and fibers > 5 tm by optical microscopy is shown.in Figure 3, These 

data were found to b£* highly scattered with no consistent correlation. These 

data are summarized in Table 16 and.show a significantly different ratio 

of total fibers by-electron microscopy to fibers > 3 urn by optical microscopy 

between mine and mill samples although no single predictive values -can be 

estimated. *

41
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Compatisco'oc Impingar and Optical Fiber Count Realties 
■ Gouvetneur Talc Company,' Number One-Mina and Mill

Tabla 15

Summary
Scaciscic

Ratio (fibers > 5 um/ccy4nppcf)

Mine
i

Mill

•Median Racio 0.5'
♦

1.7

Range of.Ratios 0.2-1.2
t •

0 .6-3.4

Number of 
Comparisons 6 15

95% Conf.
Interval for 
Median Ratio*

— ................. -  ................-----------------------

• 0.3-0.8 1.3-2.2

* Based on log - normal distribución model.
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Table 16

Comparison oc Optical and Electron Microscopic’ Fiber Concentrations 
Goiivernaur Talc Company, Number One Mine and Mill

S marna ry 
Statisele

Ratio (EM total fiber/cc/opt. fiber s 5 pra/cc 1

Mine Mill
------- 1

Mediati Racio . 7 . 1 11.0

Range oc Ratios ' • 4.1-12.0 ' 4.7-47.9-,

Number or 
Cvdporisons 5

•

17

9 5% Conf, 
Interzai* for 
Median'Ratio

6.7-7.5 10.7-11.3

* Based on 'log - normal distribution model.



COMPARISON OP ?RESENT AND PAST EXPOSURES

The. present studios-. demonstraça «leva'ted- âjcposure« çg asfe.êstifffim ainssilg 

in nearly all nine and »ill process operations, Comparisons between present 

dust Cropocf) and fiber (fibers > 5 mb/c c)'exposures and historic exposure 

measurements are shewn in Tables 17 and 18, respectively. These data were 

gathered from a number of sources.

Trends in dust concentrations as a function of calendar time are difficult 

to intrepret for several reasons. First and most important is the relative 

pausity of data on some operations prior to approximately 1970, Secondly, 

very few. samples ware taken in any given year and the representativeness 

of these samples is unknown.

For visual inspection of trends ̂ in dust concentrations, average values for

mine and mill operations by year were calculated and are shown in Figures

9 and 10, respectively. Inspection'of Figure 9.shows no consistent'trends

in dust concentrations when all mine operations are considered.- On the other

hand, the mine exposures cor such operations as drilling, dragline- loading,

tramming.and mucking show relatively consistent exposure levels over the

years with only slight deviations. This might-be expected as wet drilling

has been a routine practice. .In addition, ores being mined are relatively

wet. Primary crushing and hoist loading operations show.somewhat of a da~ :
■ • ' ■ v f

creasing trend. Such controls as water sprays for dust suppression at the ,,

primary crusher are the most probable explaination for this trend.
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T ab le  17

!
&

Summary of Historic Impinger Dust Measurements at the 
Gouverneur Tale Company» Number-One Mine anti Mill

Mean Dust Concentration {mppcf)
J o l >  o r  O p e r a  t i  o n

1 9 5 4 1 9 5 8 1 9 6 3 1 9 6 4 1 9 6 9 ( 1 )1 9 7 0 ( 2 )1 9 7 2 ( 2 )1 9 7 3 ( 2 )1 9 7 5 N I 0 S I IÌ 9 7 5-  -  -
M i l l eO r  i  1 1 i u i j 5 5 1 3 i 4  • 5 3 1 2

I l i a d i  I n e  b o a t i  i n g 7 1 0 8 3 5 1 2
T i  a n i m i  u g  £» j H a c k i n g 2 9 1 1 1 0 3 5 1 0 - 1 5

I P i  l i u u r y  C r u s i c i  n g 2 2 6 2 3 1 8 1 3 4 8 1 1 5 1 8
l l o i s L  L o u d i n g 7 0 1 4 0 1 4 i a 1 0 1 5 2

f i r nS e c u n d i i r yC r u a t i i n g 1 2 2 3 8 1 0 1 2 1 3 3 8 3 3
U i i e e J e r  G r  i u d !  h e 1 5 1 3 5 3 1 1 1 9 4 1 0 3
l i . t r . i  j n ^ e  G r i m i -m g 1 8 1 4 h 7 8 i o  • 3
' B a H e Ì n y 2 5 1 5 5 9  ' 4 a . 8 . .. 9  .. . : 4

! - l ' i i  ì 1 e l  1 i i l i i g 4 0 2 5 ■ 1 0  - . 6 . a  . 1 5 '  . 2
! l i u  ! t :  L u d t i  i  n g 1 0
ì l . u . i i J J h g  H a n si 1 0 9 3 9 3 1 6 2
j u  : 1 1 u  r| M i  1 h i r i g h t 4 4

- j ! I . i . i  n  t e i i / j  n c e 1 2 2• • - - - !
(1) Values foil' 3934 - 1970. taken from reference 16.
(2) Calculated from MESA reports references 33-42
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Table.18

Summary of Historic Fiber Exposure Measurements at the 
Gouverneur Talc Company, Humber One Mine and Hill

.job or Operation
Mean Fiber Concentration (fiber > 5 ptu/cc)

(1)
1970

(2)
1972

' <2) ■ 
1973

(2)
1974

(2)
1975

HI0SH
1975

(2)
1976

Mine
hrilling - ' 8 k 1 1 1 3 24
Dragline Loading 16 6 1 2 ' 6
Tramming L Mucking - 22 - 6 1 3 6 8
l't'iaiary Crushing 260 22 5 9 20 . 10 25
¡iuisi: Loading'

i

29 5 10 13 3 10 12

1 * *
j Lnij_
■ Secondary' Crush­

ing 13 5 14 ■' . 6 9 5 18

| UUeelei- Grinding 30 14 13 17 8 14
! Jl.ti dingo Gri ntl-

is.g' 33 13 10 a 14

, h.iguing 30 ' 11 - 15 6 5 14
to i iec.iri ng . 21 8 is /;
Luik Leading ' 8 2
1 .o.it \ i h u 3

'’bhe.r
! ".xVl U-rigl.L 9 2
i
i Hal D t e l i U  f i C e
j

14 2-4 38

(1) Tab c i v  f ru;u reference 16
Ca lculated from MESA. reports, references 33-43





i

A greater trend for decreasing dost concentrations in mill operations is 

demonstrated in Figure 10 for all mill operations combined. Figure 10 also 

shows a greater decreasing trend in exposure whan the uncontrolled operation 

of loading bagged talc into box cars is excluded from the calculated yearly 

averages. Engineering controls for talc milling operations have improved 

with time. .

As shown in Table 13, fiber exposure measurements have only been made since 

1970. Results of the IIICSH 1975 survey tend to show a reduction in fiber 

exposure ’when contrasted with earlier data for most operations.

\

Padon daughter measurements have been made in idle number one mine by the 

Mining Enforcement and Safety Administration (MESA). Measurements taken 

in 1973 and 1976 showed only nil to trace levels. (44/-IS)

50
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DISCUSSION •

Results of the present industrial hygiene study arid past surveys demon­

strate significant exposures' to airborne fibers in both mine and mill 

operations at this facility. Electron microscopic analyses of both bulk 

talcs and airborne dust samples have shown that these airborne fibers are 

largely asbestiform tremolite and anthophyllite with airborne fibers sizes 

(length and diameter) consistent with those round for industrial processes 

using asbestos,(17) 3y any reasonable mineralogical or physiological de­

finition of "fiber”', one must consider tramolite and anthcchyliita fibers in 

these talcs to be asbestiform.

More than four decades have elapsed since the first epidemiological data 

ware published demonstrating adverse health effects of tremolite talc ex­

posure. In 1933,. Creessen^®) published the results of a chest x-ray study 

of 57 workers engaged in the mining and milling of talcs containing up to 

45% tremolite and little free silica. This study showed that all workers 

with greater than 10 years exposure had increased lung markings ranging 

from increased fibrosis to what was termed "second stage" pneumoconiosis. 

Among these 17 workers, no cases of active'tuberculosis were observed. 

Dreesser. stated that the observed pneumoconiosis had not lad to disability.

The respiratory effects of exposures to talc containing ,10% "biaded" tremoiite 

in two Georgia talc mines and mills were reported by Dreessan and Dalla 

Valle in 1935.(19} A total of 6o workers were given physical examinations 

and chest x-rays of which 19 were exposed for mere than 10 years with, only 

2 having 20 or more years of exposure. Twenty two ct tr.ese workers de­

monstrated pneumoconiosis with varying severity. Approximately half of 

the mill workers exposed to an average dust concentration of 200 m.ppcf

CKMC-HT-TALC-000333



were diagnosed as having pnsumoeo'niosis with 8 having frank symptoms such 

as dyspnea, couch, chest pain, rales, and ringer clubbing. Examination of 

9 former talc workers who had been separated from exposure more than 3 

years demonstrated pneumoconiosis in all cases with 4 cases in advanced 

stages causing these authors to conclude that the lung changes were per­

manent.

Additional case studies of Nqw York. tremolite talc workers were reported by 

Porro fifteen pneumoconiosis deaths in talc workers were studied

addition to 5 autopsy studies. Thirteen of these deaths were considered to 

be directly attributable to the pneumoconiosis.confirming the disabling 

character of this exposure. These authors concluded that the disabling 

tissue changes were due to fcremolita talc exposure. Some calcifications 

were noted.

Siegal et. al. (21i>22) reported a study of roentgenological findings .among Mew Y. 

talc workers ‘in addition to an assessment of their exposures. These talcs 

were described as containing fibrous tremolite and ar.thoohyllits and less 

than 1% free Si*^. A total of 221 talc workers in three mines and five 

mills were given chest x-ray examinations. Of the 221 men examined, 32 

showed marked fibrosis. Those workers with 10 or more years employment de­

monstrated an incidence of fibrosis of 29.9% whereas those employed for more 

than 30 years had a fibrosis incidence of -74%. This fibrosis was described 

as disabling and often accompanied by dyspnea, cough and fatigue. "Talc 

plaques" were identified in 6.3% of the workers examined. These authors 

described she fibrosis observed'as resembling that seen among asbestos workers.

CRMC-HT-TALC■ 00033452



The 32 cases of pneumoconiosis identified by Ciegal et.ai. ware

followed prospectively by kleinreld et.ai, In the 14 year period after

the Siegal study., .19 of the 32 workers died with the ages at death rang­

ing from 43 to 34 years. Four of these 19 deaths were believed to be 

directly attributable to talc pneumoconiosis. One death due .to pleural 

mesothelioma was reported. Medical examinations of the 13 living•workers 

were performed including a physical examination, chest :<-ray, SXG and 

peripheral blood studies' (Hgb, EBC, WEC, Diff Count). Dyspnea was found 

in all workers of such severity as to limit ordinary physical activity. 

Moderate to severe progression of lung x-ray findings were seen in 10 of 

these workers and "talc plaques" were seen in all but one worker. Six 

out or .11 demonstrated an abnormal electrocardiogram. Peripheral blood 

findings were not considered of significance, These authors also reported 

the presence of "asbestos bodies" histologically. Similar findings were 

reported in a latter study of six pneumoconiosis with autopsy studies,^5)

A comparative clinical and environmental study- of workers exposed to fibrous 

and nan-fibrous talcs in 'lew York State was reported by Messite et.ai.

Three talc operations in St. Lawrence County (fibrous) and cr.e operation 

in Lewis County- (r.or.-ribrous) were selected for study and a total of 299 

workers were given physical examinations and chest x-rays. Among miners, 

the incidence of. pulmonary fibrosis.was lew for both the St. Lawrence and

Lewis County cohorts; however, the mean duration of exposure 

and 10,3 years, respectively.. Among millers, the incidence a

was 12,23 and 4.33 respectively for the St, Lawrence and Lewi 

Exposure levels in the plants were described as being similar

was only 12,7 

f fibrosis 

s cohorts, 

with all talcs
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having a low ;;ee silica content. These authors concluded that both types 

Of talc were cap.dele of producing pulmonary fibrous although the tremolite 

(fibrous) variety was mere pathogenic, in addition, these investigators 

stated that no cases of fibrosis was found in millers of either talc variety 

whose average exposure was lass than 20 mppcf or whose duration of exposure 

was less than 10 years.

In a follow-up study, Kleinfeld et.al,'-21̂  made additional comparisons, i n d ­

iting function, between the St. Lawrence and Lewis County Mew fork cohorts 

described above, Thirty workers exposed to fibrous and 13 exposed to non- 

fibrous' talcs were given chest.x-rays and pulmonary function tests. Dyspnea 

was present in 16 of 30 workers in the fibrous talc exposed group and 6 of 

13 in the non-fibrous talc exposed group. Abnormal auscultatory findings 

(rales, rhonchi, wheezing) were found in 8 of the 30 workers ar.d 6 of 13 

workers exposed to fibrous and non-fibrous talc, respectively. The incidence 

of pulmonary infiltration as seen in chest films was 13 of 30 for the fibrous 

group and 3 of 13 for the non-fibrous group. Both groups shewed pulmonary 

function changes with 4 of 13 workers in the group exposed to non-fibrous tali 

and 14 of 30 workers in the group exposed to fibrous talc showing sicnificanti 

raduced vital capacity. Exposures to both croups were considerably in excess 

of 20 mppcf. ...

Several additional studies of lung function have been ccr,d' •** & am.cng talc

workers in Maw fork State.- -27,295 xlainfeld et.ai. (26) s tucied the lung.

fraction of <31 talc workers who ranged frem 32 to 69 years

of age (mean age 34,8 years). All had beer, exposed to talc dust in milling 

operations for 10 or more years ar.d had no previous occupational dust



exposures. The clinical examinations showed 14 of the IS workers studied 

to have dyspnea on exertion, 10 had rales or wheeling and clubbing of the 

fingers was found in 6 workers. Increased lung pulmonary infiltration was 

noted in the chest x-rays of all workers studied and cardiac enlargement 

was noted in 5 of these 16 workers. The- lung function studies showed 7 of 

16 to have reduced vital capacities arid one worker was found to have a lung 

function consistent with restrictive lung disease. The.mean duration of ex­

posure for these 16 workers was 20.4 years and the mean weighted average 

exposure was 63.9 mpccf. Thirteen of the 16 workers studied gave a positive 

smoking history (30 cigarettes per day for a minimum'of 5 years).

In a subsequent study Kleinfeld^7) performed similar studies as those descr 

above among a group of 43 tremolite talc workers and 41 controls of similar 

age and smoking history. In the talc cohort, 29 had dyspnea versus only 2 

in the control population. Eleven talc workers gave a history of chronic 

cough and none in, the controls and 8 talc 'workers shewed finger clubbing 

whereas no clubbing was noted among controls. Sixteen of 43 talc workers 

had positive x-ray findings of pulmonary infiltration and none in controls 

and, in addition, reduced vital capacity was found in 13 talc workers and 

one control. These talc workers' had a mean exposure duration of 19 years 

and a 'weighted average exposure of 62.3 mppef.

A study of c 

at the Ckmve. 

by Kleinfeld 

years (range

.esc x-ray findings; and clinical symptoms among miners and miller 

neur Talc Company, number one mine ar.d mill has been reported 

e t . a l . T h i r t y  nine workers with a mean exposure of 15.2 

11-22 years) ware studied ir. 'addition to 41 controls who lived

CRMC-HT-TALC-000337 
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In the same geographic area and who were cf the same sex and mean ages but 

having no occupational dust exposure. Dyspnea was present in 23.1% of the 

talc workers versus 7.3% for controls)a finding similar to that seen in 

arithopnyllite asbestos workers, One worker studied was said to have

radiologic findings compatible with pneumoconiosis whereas no cases ware 

found among controls.. These authors suggested that talc containing tremolite 

and anthophyllite may be less fibrogenic than chrysotile or smosita asbestos 

at similar exposure levels and exposure duration; however, these authors did 

not preclude the possible existence of pneumoconiosis among these workers as 

no lung function studies were conducted.

Although the above studies have demonstrated the presence of pneumoconiosis 

among tranolite talc miners in New York, these study designs were insensitive 

for detection of carcinogenic risks. However, two retrospective proportional 

mortality studies have demonstrated an- increased risk of cancer of the lung 

and pleura among these w o rke rs . 3) The initial study by Klainfeld et.al.(3) 

included 220 talc miners and millers employed in 1940 who had 15 or mere years 

of exposure to talc dust in addition to those who achieved a minimum of 13 

years of exposure between 1940 and 1265. Among this cohort there were 91 

deaths of. which 10 (11%) were due to maiignacies of the lung or.pleura 

whereas only 2.9 (3.2%) were expected. In addition, 23 deaths were due to 

pneumoconiosis or its complications. One of the respiratory cancers was a

itarosarccma of

In a subsequent follow-up study, Klainfeld st.al.^"* extended the observation o 

the oraviaus cohort from 1360 to 1569. This cohort consisted of 260 workers.

CRMC-HT-TALC-0003 3 8



among which there were 108 deaths. Thirteen of these death3 •(12%) wore 

due to respiratory cancer whereas only 4 (3.7%) were expected. Twenty 

nine deaths were due to pneumoconiosis or its complications. These authors 

analysed mortality patterns by 5 year intervals between 1940 and 1969 

and concluded that the respiratory cancer risk approached expected values 

after the period 1960-64, The validity of this conclusion must be 

questioned as an analysis of mortality in relation to cancer latency was 

not undertaker.. In addition, the limitations of proportional mortality 

studies in the presence of an elevated pneumoconiosis risk are now wall 

known,

An excess cancer risk has been demonstrated among workers exposed to 

anthophyllite asbestos. Kiviluoto and Meurman^0  ̂ studied 1,092

anthophyllite asbestos workers who had worked for more than 3 months 

between 1936 and 1567 rand compared cause specific mortality with rates 

for Finland. In addition, chest x-rays where read for 252 living workers. 

Twenty one lung cancers were observed whereas only 12 were expected which 

was statistically significant. Thirteen of these lung cancer victims had 

been exposed less than 10 years and only one of these cases was known to 

have asbestosis. No pleural or peritoneal mesotheliomas were observed..

Nurminen^^ has also reported on the mortality experience of anthoohyllita 

■ asbestos workers in Finland. .This study included 1320 workers who had been 

employed for three months or more from 1936 to. 1965 and followed until 1963. 

Expected cause specific deaths were calculated* using Finland national rates

for 1951-1964, There were 224 deaths in this cohort whereas 204 were ex­

pected with a mean age at death of 53.4 years. Twenty five deaths (12\)
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had asbestosis as an underlying cause and, in addition, there was a 

highly significant excess risk of respiratory cancer {13 obs. versus 

6 exp. , p<0.03,}. No mesotheliomas were detected. The mean latency 

between first exposure and death due to asfcestosis was 19 years.

One of the most comprehensive studies of mortality and morbidity .among 

'anthophyllita asbestos workers was reported by Meurman et.al.^2) A cohort 

of 1092 workers who had worked at least 3 months between January 1936 and 

June 1967 was obtained from two mining operations; one of which produced 

anthophyllita asbestos and the other prcduced mainly trsmolite talc.

For calculation of expected age, cause specific deaths, proportional rates 

for Finland were used for 1958 which was the median year of death for these 

workers. In addition, a control group matched for date of birth and sex 

was chosen from a local population registry.

Of the 1092 employees, 248 deaths were observed. Thirteen deaths due to 

asbestosis were observed for the cohort and none in the controls. Twenty 

one lung cancers were observed in the worker cohort versus 13 in the control 

group. The most significant cancer risk was observed in those with ten 

or more years of exposure. These authors adjusted lung cancer rates for 

smoking. habits and concluded that a r.cn-smoking asbestos worker had a re­

lative risk of 1.4 whereas the smoking asbestos worker had a relative risk of 

17,0. No cases of mesothelioma were reported.

All of the above epidemiological studies of workers exposed to fibrous tremolitc 

or anthophyllita have demonstrated an excess risk of both pneumoconiosis and 

lung and pleural cancer. No evidence or an excessive risk of mesothelioma

CRMC-HT-talc -000340
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amener auch expesed workers has yet been demonstrated; however, an excessive 

incidence or pleural changes Including pleural calcifications have been ob­

served in chest film.
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CONCLUSIONS AND RECOMMENDATIONS

Results of the present industrial hygiene study show numerous operations 

in both the number one mine ar.d mill to have excessive exposures to air­

borne fibers. Analyses of both bulk talcs samples and airborne dust samoles« “ "*
by analytical electron microscopy have shown that a majority of .these fibers 

are asbestiform tremolite and ar.thcphyllite. Based on these studies and on 

exhaustive review of the epidemiological literature concerning health effects 

of such exposures/ it is concluded that immediate corrective actions to re­

duce exposures must be taken as recommended in the Progress Report issued 

on May 25, 1976. Specific actions include the following:

1. Mine ventilation should be-evaluated with considerations for 

increasing air volume and distribution. Water sprays should be 

installed at the ore pockets.

2. During the present study, numerous leaks were observed at material 

transfer points within the mill. More emphasis should be placed 

on maintaining equipment in proper working order.

3. At the packing stations, ventilation improvements are needed.

Local exhaust hoods at these machines are located too far from 

the filling spout to be effective. Hood designs at these machines 

should be further evaluated. In addition, bursting bags at these

.... stations are a significant source of exposure? therefore, use of

bags with a .greater bursting strength should be considered.

4. Until ventilation and work practice improvements are made arc 

asbestos fiber exposures reduced to acceptable levels, employees 

should be provided with respiratory protection as spec...died in 

the OSHA asbestos standard.



5.. All provisions far medical examinations specified in the 

OSHA asbestos standard^ should be followed.

The asbastiform mineral content of products from the number one mine and 

mill make it imperative that these talcs be labeled with the OSKA warning 

label.^
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SAFETY DATA SHEE

N O TS: E xp o su re  la ail a irc a m e  m ineral d u s ts  is suo iec! to 0 $ H A  reg u la tio n s in a c c o rd a n c e  wiin S ec tio n  1910 .93  01 t,l8 O ccu p atio n a l H ealtn  and 
S afety  A dm inistration S ian c .v -j a s  p u c u sn e o  in ;no F a c e ra i  f ls c is ta r  i f  O c ic c e r  IQ. 1372. sta rtin g  o n  s a g s  22139.

S E C T IO N  1

TRACE NAME ANO SYNONYMS IT F IB E R  M o . 1 , IT F ib e r  o N In d u s tr ia l F ib ro u s  T a lc
MINERAL FAMILY H yd ro us s i!  ¡c a fe s
CHEMICAL CC.MROSiTtCN C o m p le x  h yd ro u s c a lc iu m  m ag n esiu m s i l i c a t e s

• .

S E C T IO N  II IN G R E D IE N T SMATERIAL % RANCE

.A 'b e s L ifc rm .td .c . a c .d z c .r .c sb 2 s f? ic rm  a n th o r h '- ' l l ' f “  . ............ 2 0  - 40

Talc - non-ashesfiform 5 - 1 5

N c n - c s b e s f iro rm  tre m o life  c n d / o r  a n th o o h v l l i f e 4 0 - 6 0

Quartz ] - 5

S e rp e n t in e 1 0 - 2 0

S E C T IO N  III P H Y S IC A L  D A TA

COLOR 'W hite SPECIFIC GRAVITY |HiO-> I) £ 2 .7

AP̂ çcArîA.NCS F ib ro u s

other  p r o p er nés

________ ’ . _  _ _

■ S E C T IO N  IV H E A L T H  H A Z A R D  D A TAMATERIAL *  TLV

A sb estiFo rm  M fc end  csb e sfiro rm  c n th o o b v llf fe  j s  f ib e r s / c a ^ O L 'm . in le n c th

To  1 c  ~ non*cibe rM fre rm 20 M c c c f

N o n -e sb e s tt  form  tram ol ife  e n d  e n fh e o h y l! I fe 20  M c a c r

S e ro e n f ine ! SO M o c c f
Q u a r t z  30HMWl*ftl11 "I1'**1!1" 1 llll.ll'.H" 1, II | , M ■ ll ..../»MM. Ip1 mg . / c u . m . “ a  % Q u c r t z  t '2 j

SECTION V SPECIAL PRECAUTION'S

PASCAL'TONS ro 5 S TAKEN in manCliNG and STORING

Avoid hrecfhina dust. Use resnirator !r TLV's exceeded.

CRMC-HT-TALC-000349



/  i s U  \ ' / a  j A (e  1 ü j
i <. -.4 i , 

«
5 .1 ;ì i wa^J !* y  1 41 1 i s

I r Mi1
U  m . ’L U

j SAFETY DATA SHEETi

MOTS, c to o ^ u io  to ail a u e o rn s  m ineral g u k ;; is  suonici lo 0 3 H A  reg u la tio n s m a cc o rd an c e  w nn S ec tio n  101O 93 0 ! the  O ccupational M caim and  
S a fe ly  A dm im sirat.an  S ta n d a rd  a s puoi>sn«d in ¡ho F ed era l R eg is te r o t D e to n ar 1 9 . 1972. starling  o n  c a g e  22130.

S E C T IO N  I

7PACS HAMS AHO 5VMCMVMS MOULDENE,  IT F IB E R  N o , 2 In d u s tr ia l F ib ro u s  T e le
MINIAI. rA,UiiCV H ydrous s i i ic a te s

CHEMICAL CCM-'OSITtGN C o m p le x  h yd ro us c a lc iu m  m agnesium  s i l i c a t e s

S E C T IO N  II IN G R E D IE N T S ♦t, RAMOS

. . .  A ib e s f ifo r rn  I c l c  c o d / c t  csb e 'itL ro cm .o n Fhco h '- 'liiF«  .................... ........................................ AO - AO

T a lc  -  n o n -cub es f i form 5 - 15
N o n -c .-b e st!fo rm  t re m o li le  a n d /o r  c n t h o a h v ll i t e 3 0  -  6 0

Q u a r t z 1 -  5
S e rp e n t in e Oi t o

—

S E C T IO N  Hi P H Y S IC A L  D A T A

COLOR W h ite SPECIFIC GRAVITY !H.O«n ¿ 2 . 7

F ib ro u s
OTH=a PACP^=T!“ 3

SECTION IV HEALTH HAZARD DATAMATERIAL *TLV

A sb e s tifo rm  t a lc  and  csb e srifo rm  a n th o o n v l ¡ i t s 5  fibers/cc> 5 Um ■ !n le n g th

T a lc  ~ n o n -a sb e s t i re rm 20  M o o c f

N o n -a sb e s  inform 20 M e n e r

Sementine j  50  M o o c r

Quartz 30 m a ./ c u .m .  —- c'r O u c r f z  x 2 f

SECTION V SPECIAL PRECAUTIONS

?R c Ca u 7;C:ts  70  EE M " £ 't  irj hamCUNG Arto STORING 

Avoid hreolhino dust. Use resoircrcr ir TIVÙ exceeded.

CRMC-HT-TAI,C-00Ü350



I\ y  hz*x ' ú d i í l t i ü s ü i l i  o & L ' ."-J ; i A fe. M l  ¡ ^ ÍM ; ! : :

SAFETY DATA SHEET

NOTE: E xposure  lo ail a ire ó m e  m ineral c u s ís  is suOiecl lo G SH A  reg u ta lio n s  in a cc o rd an c e  with S ec tio n  1910 .93  ol ine  O ccupational H c.ilih  a rd  
S a le ly  A cm im slranon  S ta n d a rd -a s  pucusheci in m e  F ed e ra l R e g is te r o l O c io o er IS. 1972. sia rtm g  o n  s a g e  22129

MATERIAL S E C T IO N  IV H E A L T H  H A Z A R D  D A TA *ru v

T a lc 20  M p o c f

N o n -a sb e s f iforrn Frem ei ire  end a n fh o s n y l l i t e 20  M p p c f

S e ro e n F in e  • .50 M o a c f

Q u c rF z 30  m a . / c u . m ,  -r- %  Q u a r t z  -*• 2
.j

SECTION V SPECIAL PRECAUTIONS .

PFlfiCAUTtC.NS TO -e  TAKEN *•*1 LUNG ANO ¡J r
A v o id  b re a r ru n g  cusF. Use resD irc ro r if  T L V 's e x c e e d e d .

CRMC-HT-TALC-000351
lACIiM-Af O'l



.•li ï l  ï i i l ' l ' l  ! E l , MINERAL PRODUCI 
SAFETY DATA SREE

N O TE. E ipO iiuie io .ili .incorni! .Turioni! r lu sls rj îwb|i>';l lo OSHA r’equ l/ilions in J c c o ttU n c a  wild SiîCdon î 0 1 0  '.)3 Di Itili OCCijO.ltnjn.il HnAlm nini 
S o lely  AfuniniiiCfliicin S t a n d - i r a  ns puOinncd >n ine FeO orat R tjijis lef 01 O slo (¡0/ 13. 1972. stintine) on a n n o  32109 •

SECTION I

. T R A D E  n a m e  a n o  s c m O n t ’ - I S NYTAL 200. NYTAL 300, NYTAL 400 Industrial Talc
M i N É m U L  ? A . V . l t v Hydrous s11icates

C h e m i c a l  c o m p o s i t i o n Complex hydrous calcium magnesium silicates

S E C T IO N  II IN G R E D IE N T Smaterial . % range

........T a l c ........................................................................... ..........._ ................................................................. ................. .. .................................. 20  - ¿ 0

N o n -'asb esti form  ire m o fite  c n d /o r  a n th o o h y l'I ite 4 0 - 6 0

S e m e n t in e 2 0 - 3 0

Q u a r t z 1 - 5

.. -  .—  —  - ..........-...................................................

SECTION ill PHYSICAL DATA j
C O L O R Wh i te S P E C I F I C  G R A V I T Y  ( H , 0 *  1) ¿2.8
A P P E - A H A . - H C - Polder —

[  O T H E R  P R O P E R T I E S
1

material SECTION IV HEALTH HAZARD DATA *TIV

Talc 20 Mcccf

Ncn-asbest form tramo!ire end cnfhcphyllite 20 Moccr

SeroenlLne. ......' - . _____ 50 Mocci
Quartz 30 mg./cu.m, -f- %  Quartz + 2

. .................. — ............ ....... . ' n i - '  -  .
SECTION y SPEC IA L PRECAUTIO NS

PQSGAUTICNS "O • = Tirr.| t.-t HANDLING -i'iC STORING



•î ? '.?/o j 0 i ü ( ZJ •> r..j j ! ») i <1 « I »  j ® j *1 I , MINERAL PRODUC 
i SAFETY DATA SHEf
i
S

MOTS, C l o s u r e  ¡0 a» a 'ioocne  m ineral G usts is sub ject la  OSMA reu u l.in o n s in a c c o rd an e «  w.m S ec tio n  19IQ 33 a l m e  C c c u o a t io a n  H unitn nnc 
S o lely  A cm im straiion  S tan d ard  a s  pursnsneo m m e f e d e ra i  R e l i e r  c (  O c to ù cf 19. I 3 f c .  s to n in g  on  p a co  ? ''K ]9

SECTION 1

TRaC£ MA(.:e AMO SVNCRYMS CERAMITALC 10AC, CERAMITALC HOT Industrie! Tale

MINERAL FAMILY Hydrous si! icates'

CHEV.ICAU CCMPOSiTlCM
Cornolex hvdrous calcium mecnesium silicaFos

’ .

S E C T IO N  II IN G R E D IE N T SMA7SRI4L • -, RANG c
T a lc 2 0  -  3 0

N o n - c s b i s S f c r m  t r e m o ! ' t ?  c n d / c r  a n t h o o h v M ì t e •50 -  7 0
S e m e n t in e 2 0  -  3 0

Q u a r t z 1 -  5

S E C T IO N  III P H Y S IC A L  D A T A  .

COLOR W h ite SPECIFIC GRAVITY ,H.O* '■) ¿ 2 . 8

APP=AfU.NCSc . . .  ’ .............. P o w d er
arHs.q 3=>c rs  rties

SECTION IV HEALTH HAZARD DATAMATERIAL *tlv

Talc 20 Moocf

Non-csbesrirorm ¡remonte end  cnrhoor.yllile 20 Mnpcf

Serpentine • ■ 50 Mpccf

Qt.'crh: 30 me./cu.m. *r %  Gucrtz - 2

' ' I-

S E C T IO N  V S P E C IA L  P R E C A U T IO N S .
PASCAL 7:CNS cE ’ : k? i ;n wangling r-‘iO storing

A v o id  b re c th in c  d esi'. Use re c o irc fo r  if  T L V 's  e x c e e d e d .
i CRMC-HT-TALC-000353
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' ̂  ! 3 l'3' C=J 'J ~ f Î '; ' :/ > ^ J  11 ’* Ì O f 0 | » \ \ 1 I - (< MINERAL PRODUCT 
SAFETY DATA SHEET

N O TE, {sjsosuft? io Jil a irc o m e  minora} a im s  is cuOieci io CSK A  r e g u l a r s  m a c c o rd a n c e  wiin S ec tio n . 1910 33 of m e C ccuooiion .il H ea iin  .mo 
S afe ty  Artminir.ironon j ia n o a r o  a s  o u e tisn e d  in ine  F ed e ra l f le ç is ie r  oi C c îc n e r  IS. 1972. starling  on  o a g e  3 3 I3 9

S E C T IO N  I

, TM CE HAM6 A'iO-SVNCNVMS C E R A M  U  A  L C  M o . I ,  C E R A M  IT A L C  1 0 - A ,  IT 3 X In d u s tr ia l T a lc

MIMERAI rAMILY , H ydrous . S i i ic c te s
CHEMICAL COMPOSITION

JCoTnrd.::LC.bvdr.^ g c .c n ,3.SLum...iil fe a t es

t  . . . .

S' SECTION li INGREDIENTSI à MATERIAL S  RANGE

I Taie 20 - 40

j ' Non-asbssh’form frsmoüte cnd/cr cntnocr.yilite 40 -  6 0

1 Sèrper.fine " ’ ■ 20  - 30

Quartz î - 5

| .

SECTION ill PHYSICAL DATA .

I C C lO fl ! W h i t e  { SPEC IFIC  GrUVITV (H iO -U ± 2 . 8

1 APPSAAA.MCS |. p o w d e r

OTHEfl FA C PêA T iES

L _  .  _  ... J

' - SECTION IV HEALTH HAZARD DATA *
MATERIAL T IV

Talc 20 Moocf

Non-csbesrlforrn rremoiîre ans cnrncony! lire 20 Macai

Serpentine 50 Mpec?

; Quartz 30 mc./cu.iTj» A- %  Quartz 2 1

! ■ ' 1

-£3■iM

SECTION V SPECIAL PRECAUTIONS
î-stjnCMS *0 53 “i'S'i >" «i-<cc.r:r, ¿.-¡0 SrCPtriG

Avoid breofhlr.c dust. Use rssc-I re for if TLVs exceeded; CRMC-HT-TALC-000354
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i » ' • - i .
..„v ' -  i " j l i i m u i n i -  i M w w u v

SAFETY DATA SHEi

NO TE, E xposu re  to all rm oorne m ineral a u s ls  is s u b l e t  !o OSHA reg u la tio n s  m a c c o rd a n c e  w in  Sec tion  1910 93 ol m e OccuiM l'On.K H cnim  .»m 
S afe ty  A dm inistration S ta n d ard  a s  cu a iisn e d  m trie F ed era l R eg is te r of C c to o e r  18. i 9 TO. sta rting  o n  p a c e  33139

SECTION i

TflAOE name AMO s-™QM™s. iT X, IT 3X, IT 5X, IT FT, fT 325, IT 625 Industrial Talc

mineral FA.MHV H ydrous S il i c a f e s ______ ____________ ______________________________________________

chemical ccMAosjrtcN Complex hydrous calcium magnesium silicates

SECTION II INGREDIENTS■MA î £?IAL «, r a n g e

:• Talc 20 -  40

Non-csbestircrm fremalifa and/or cnthochvl [ite 40 -  60

Sementine 20 -  30

Q ’j a r h 1 -  5

' SECTION III PHYSICAL DATA

C O LO R Wh i te SPECIFIC g r a v it y  ;H )0 « I ; ±2.8
APPEARANCE Powder
OTHER PRO PERTIES ' |

. . .
Ì

material
S E C T IO N  IV .H E A L T H  H A Z A R D  D A TA *

TLV

T a lc 20  M o o c t

N o n -a sb e s f ifo rm frem e i ire  end c n t h o c r .y f l i t e 20  M p o c f

Serpentina 5 0  M o p e :

Quartz 3 0  m a . / c u . i r i .  — %  Q u a r t z  -r 2
.



APPENDIX II

Results of Individual Air Samples 
And Summary Statistics for 

NIOSH Industrial Hygiene Study
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UNDERGROUND SUPERVISOR
i n  REGULATE AND CONTROL
Flow OF MiTFRIAL FHDk CRUDE ORE PACKET THROUGH THf 
CRUSHING CIRCUIT TO EI T«t« STOCK P I U S  0« LOADING f i » -  II 1TI f  3,
FILLS UR£ CARS wJIH . ... __
OPUXfcN.nilE 0» hA£T£ FRO« 0HTFTS.RAISE5 OR STORES AND 
TRANSPORTS T(l ORE POCKETS,ORE PASSES nH OTHER PLACES 
AS DIRECTED." ................ -  - • - ~ ........................... ................
t r u n  oi i f  t u r o  i » ah cars

PEHFURHS GENERAL LABOR
kflfiK SUCH AS DIGGING,SHOVELING,CLEANING DR IF T3» H AHDL« 
IUG TlHR£R»MINi  SUPPLIES,  E TC.---------------------------------r - ~ ------
OPERATES ALL ntOUJRED
DRILL LOuJPHfcNT ADD HOVES EQUIPMENT IN AND OUT O F ------
BLASTING AREA
TO OPERATE OIAHOUD CORE 
DRILL FOR DRILLING test
MOVE, SET IIP AND OPERATE 
H»ISt  UOHlHG MACHINE TO
10 A S 3 1 S I RAISE BORING - ------------- -------- ------------------ - — -
MACHINE OPERATOR TU MOVE,SET Up AND OPERATE HACHInE.
10 OPERATE HOIST AND ............. .. .................. —
l l f t Al£D LGUIp h Ln I DURING RI n IE AnD SHAFT DEVELOPMENT
hOHK
TO OPF'IATP PfilST
LOV.ER on Rai s e  CAGE ano s k i p  AS SIGNALED and OPERATE
ni ne  ai r  COMPRESSOR —
h f SPONSIDLE FOR RFCflV"
I hG , DECI a I mI uG,NEPAi l i , STORAGE AND CUnSIC nmEh T D? k ! « £  
UNDERGROUND SUJCK EQUIPMENT, PaKTS EU,'#ANfJ PRfPA»E3
and c o s i g n s  o * i i v  e x p l o s i v e  s u p p l i e s

PROCURES AND DISTRIBUTES
the s u p p l i e s  n ec es s a ry  for the o p e r a t i o n  nr  the « i n e  
SURFACE ANO UMUEflGROUWO HQHKJNG3— —  - ----------- — ; 
LOADS BROKEN ORE F8,  OHEPOCKETS INTO IRAN CARS USING I HaM LOADING HaCHINF ----

AND BLAST HOLES.' 

DRILL HOLFS.'





onrlts
{TIHCn MACHINE)

(¡»fSATES ?i<£ COMUIUEO •• - - ................... • . -
a c t  and s k i p  i d  t r a ns po r t  hew , m a t e r i a l  and fou iPHtHt
til and FiifiH SURFACE 10 UKficRGnnUuD STATION LEVELS  AH& 
t h£ HAULAGE UF ORE Of! t U $ U  FROH-OHE POCKETS to £Uft*»-
n c e

SUPERVISES » IL L  GRIND« • - . -  - - -
J*;G,DRYING anO PRODUCT BLENDING

GruEHAt. h ! i.L wURKfH-------------s---------------- - — - .....................

rn  PuiHj im all  t y p e s  OF
L iuni i  RftliK A3 ASSIGNED 10 AND ABOUT THE * U L  VAROSs— 
AND BUILDING

U P £ ft A T E S THE DR YE«, ........... —  -----  . . . . . . . . .  - .
SECONDARY CRUSHERS ADO ALL AUXILIARY ftmiPHEWt IN TH£ 
SECOND A i) v C»uSnff( area Tu DRY AND REDUCE T*E ORE IH 
SIZE  PUR THFIS PROCESSING

TO SERVICE PACKAGING 
OPERATION UY OPERATING E*K EOUjPRfNT AND TO LOAD BUI« 
PRODUCT INTO f)i SlGiiATED CARRIfR

Tfl OPT ill IE THE HAftOlfiGE-
OR I NO TNG Ml iLS,SEPARATORS,ALPINE C L A S S IF IE R S  AND ALL 
ASSOCIATED FOUIPhENT TO PRUoUCL FINISHED PRODUCT i«0 .
i n  I n t e r m e d i a t e  p «odu£ t f o r  u s e -a s - f e e d  to othe r  s £C* 
t tuns

OPERATES T(if MILL a i r  — . ...
COMPRESSOR,ALCORN mE aTER,ANO a l l  AUXILIARY EQUIPMENT 
I n THE PROCESS a I ft area

UPf RATES THE wnf E U R
« t l L  GRINDING LOUlPHEtlJ,  THE OUSTtX CTCuOtit AND ¿ U  
ASSOCIATED EfilJ J PHfil I -  ----  _ . .  . ■ - —

OPERATES TmE S t H I - i U i n -
m , 11c picker u m  loads sagged,finished pmodrct f u—-
RARflnAD CARS AND TRUCKS

TO SERVICE P a c k i n g  . —. .. • ■
OPERATION BY MAINTAINING bag  Su p p l y , o p e s a t e u g  l ? f t  
TRUCK,and A S S I T I nG IN OTHER SERVICE DUTIES IN THE 
PACKHnUSE AS DIRECTED ...........-  — - - ;------- -

TO SERVICE p a c k i n g
and c h e c k i n g  w ei gh t  o? 0AGGED,FINISHED PRODUCT - -- 
UPERa YION BY MAINTAINING AND STENClLttNG «&G SUPPLY
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IXlTif 3
TO INSPECT,REPAIR,BE®
PI A C F . , l N s U l L ,A D J U S T  AND MAINTAIN ALL h£C»>aN]CAL - - - 
EQUIPMENT IN THE U R L

TO l^ST ALL,  f t£P* IH,C*l~ •- -------  ------------------- -
jR R A I f/ 7 L S T  AND a d j u s t  any t y p e  of  I n t e g r a t i n g ,  
INDICATING,™» GRAPHIC ELECTRICAL OR NCCHANICAL |N® 
STRUhEiU ............... ..—

70 LAY OUT WORK, SET UP
A HU OPERATE HAC><I*lE TOOLS»AND PERFORM AMT O I S mANTL---------
I M r . i f lT r jU G  OR tSStHOLY HOKK REQUIRED FOR PLANT HijN®
u n m e t  on c u *'St (i u c t i o (4 

INSPECT,REPAIR»REPLACE,
INSTALL,ADJUST ado h a INTAIN ALL MECHANICAL EOUlPHfHT
IN THE H 11 L ■ • - -------------------- ------- ; .............................

AS5IST TO INSPECT»REPAIR
REPLACE, INSTALL,ADJUST AMO HA IOTA IH ALL MECHANICAL--------
enuIPHENT JR THE « IL L

TO PERFORM A HY. T JN O R ------------------------ -------------------------------^
SHEET PETAL WORK REOUtREO FOR PLANT Ha JHTENancE AND 
CONST RUC TI ON

TAKES TALC SAMPLES FOR 
LAP ANALYSIS

ASSIST IH DC ANALYSIS

RESPORSTPLL FOR TH£
• PR(>P£R LLlHP I C A I IUM OE • ALL - WACH INERT- ARO EQUIPMENT--------

GENERAL hFLOING JN HILL  

TO I NS PEC T,R EPA IR, ANO
HIRE a l l  T l f CT R lC AL  aPPARà TUSi OEYICES,  »ND C lR C i ' I tS  
OF any VUITAGE JN IRC PLANT OR ASSIGNED Al?ti TNCLOO* —— 
INC POHfR TRANSMISSION L INES,T RAi , Sfn RHt °5 ,  anq b£L>**
ED EQUIPMENT

TO S h e e p  and CLFAH FLOOR
[ i f  m in e , h i l l , o f f i c e s , l a v a t o r i e s , change aro dim in g  
ROOMS Ano LAUORAIORY-------------------- --------------- --------------------

TO PERFORM a l l  XI ND3 OF
HfLDlNU,RDA7IA4G ano cutting ON ANY TYPE OF MffAL--- '—
USING GAS AND ELECTRIC «ELDINC EQUIPMENT
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oimtis ....... .
I n  OPffia Tf  HOBILt EOUIP»
Hfnf in  VARIOUS C E C I T I E S  SUCH AS CLfAblRti  UP b i S T E ,  
o iK t  a«d nsBHts .snoH f i £ n u v A L i n e ,

UJbE ADD K i l l  S fCUHItV . . , . ---------- .---------------------- ...-----------

i 'v :̂

UPf i c r  OOTIF3

[IFF ICE DIM 1 E 3 ----

OFFICE DUTIES 

OFFICE DUTIES

OFFICE D U TI ES ----:

O F f I CE  DUTIES





hespiraule hass sopirà ¿fit' collected iw «sa poly* -
VI  ri VL C hl  DR I t ) f  F J l î f R S C S . r U H  PORE S I l e  5 w î î H  F I O»  1* 7  
U H . n s  P fR H J I I U U , '  JiYLOU CÏCtOHES (IQ^HY »RF USEÜ FOB 
5 Í 2 E SEPARATION,- f l t î E R S  ARf HEIGHTEO TO' Tu f  MEARES? 
o ’ i h g  US I >JG A CAD».' gram ELECT ROSAL * RCF »MO DUS? COM"“* 
CENTHATtüMS REPORTED »S H G / H 3 .

HfDGfT EH PI UGf R Sa mp l e s  ARE COLLECTED USTmg { T h v l  AL*» 
count A3 THF CULLECTIMG hEOJUM R]TI» FLO* 2 . Ai t H f R S  
PER h i n u t f . aPIEH DILUTION, SIMPLES »fiE P î pETT,£n TNÎO 
Ol Ih*i C(Vtial>‘C, et  U S  ALLO*lbG A 3D Hlnut  £ SETTI ¡M&
iiMF. particle cuunïs are ¡-u d f «y tw0 couwîfrs iisïng
HPir.HT FIELO OPTICAL HJCROSCUPY A? 1Q0X,‘ CUNCFHTA»
T 11)R3 ARE REPOSTED AS H lLC I f lHS  OF p i f l T K l E S  P ff i  CUBIC  
EOtlf OF A I R ( hP P C F ) , ................... ......................... ......  ..............— -----------
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MC/M3 ...... - - - ...------------------ ---------- -------

MOVED TO 7 0 0  LEVEL AT 830

MG/H3 ' . •

hg/ h j
DRAGGING TO 700 FOOT LEVEL LUNCH TAKE« U S b  TO | 2 « 0

KG/HJ
• ■ SCRAPPING TO 700 FOOT LEVEL----------------------------------- -----------------

HG/H3 ----- ; ----------------------------------- -----------------------------------:— --------------------—

MC/HJ . - -------- :---------------------------------------------------------
UHOEflGHOUND LABORER

HG/HJ
LUNCH TAKEN F«OK I I JO TO I2fl9

HC/HJ

HGAHJ ..

h g/ h j

hg/ h j

Hr»/wj 1

hg/ mj
genesal- laborer-------- ------ ----------- -----— ~



'.
/¿
•.
HV
UC
M 

r.«
4'/

Mt
T*
'IC
 

/^
US
r-
PK
f 

w^
lü
HÎ

t

‘«a•' ■ Ä. '

CRMC-HT-TALC-000365

fcO *>A *r\ 1-*» • *p> i<1 K» PA rp P>A pO
X  • X X X  . X X r X X X X X

«*• \ >». “N A* V "v -s. ■s» >v -a ■a . ■v •*V
2 l? o O t3 1* e C3 <£ c C
3 £ £ X X X X X £ £ X X X

A4 o * LP c* o un O x>
» o -o pa tn «_» r\l <7* «o K1 0-

O o* -o Jj"> <o ia sy *a S3 a - TP 3T ¿7
2T 4» o
3 mm o -V« aj ■o o Ä »
U •

o
■ -3 
o

U i VA. VÍ* «o un h*. o 3 o tA •o s? X
X  A n j PA n j *A K\ -n •~f A i A4 AJ A4 AJ
—  D 3 n j 3  . rvi a j 3 ST ST 57 sr ST *\l

“
ry

”
rvj ■Vi m* P * «V

u ; O or Æ Ò •ST O t*\ V S3 o
5 X mm pa O rr — SJ cr — «— — A i

* -  c *m ST N r* ¡a *% »» |A +* r~ iP
o "A Q o

"
O o o

un un j** un un lP un ir» wn J-* v> V/Ì un
PA r-. pa. PA *A fA sa Pa •A p— A*

*v «P V 4Û V ■ V TJ \ A 3 ■ N ~n3 >M —-V _ T P rnm mm. — Ai O* — ¿3 —* "nO ~.- 1 ^ <mm 3 — A — ~ n mm a —
m « «t 1» m « m »s> AJ O O o 3 o o O

VI o 1« It u” II . II II a M I» > II• •p V Ai T» m *n • -n • X; p p  - o *Si 5» u, ¿7 U vw s: •mm ~ 4 ^ ^  V* Ü._ A * — > _ > -p — — > — -p — >«a < ■ » *" ' < -4
c - O C n o O a cw fc* <*_» A v*< u K* O m~ • r* — c? “*_ A» r . mm ; ; r — Î *— X —• ■.
J* 3 O w> -7 -3

W-VÎiÿfi

ll/
ui

/J
S.

 
tS

?6
 

22
Í>J

 
11

,75
98

 
u,9

«7
 

Hc
./M

J
0,
»u
?



3. î-,0|V[rtUit E HiSULIS

i j ? î L r
I t  -t t . . u o / i - s i  n  (C t i  ru».--. juuEi  f)« iV iM t T H î c /PÍI5I-PHE rttlüMT

A”

ì f 5 - î f T si-^Lê o* l e t i *£ UH£ . . VOLUME cu»»c.
Hi < -f, ..-J, f i . Uff H 3
gl • t. i 0 " 11 0 A > '  . - 0,1 Jt>

î 2/ î o‘. ? 1 l / 0 5 / 7 5 I5?5 ¿252 0«759ô 0.395
. É I 0 •• 1 f 0 i - f. . S 0, JOS

2 l I 1 OOl) ) 1 /•>« /7 5 0«) 0 142» 0,6«25 0.216
i» J ’ f .= U . 2 1 Ö

l  2S 1 -1 7 T 1 1/0 J/75 1 5? 1 2 lu 0 U,7«ü2 0.262
-E 1C.” 1PD 1VC , ï 8 .2*2 .

■n 3 in 1 3 SO 11 /ü«/75 117*7 142« 0 ,b9jô 0.231
M »E JC- >t{ 0 4 V f  , * Ü , <J 31
$SÉ î  in ! « « i 1 1 /0«/75 uï  1 5 1 «2« 0,7292 0.439
j-wai - l  I <.-• f f.0 4 / r ,3 0, « 39
$5gj§ 3 ¿ b 1 !l !? " 1 I /0J/7S 15?« 2247 0.7510 0,372
j£§| — E 1 i»-’ J> n A,{ . i 0.572
WÈ Il « 1 c 1 1)2* 1 l/OU/75 07 J? ! «29 U, 7 00 3 0.31«

-£ i 0 - T J 0 JV« ,c ü , J 1 u

KO 1M 1 il Jtl U/OM/75 0755 I « l 3 0 » 6«¿5 0,2« 9
1- ► t 1 <-■> 1 F fi 4 V f , 3 Ü. ¿ “ 0

iù 1 1 t 1 U *> 3 1 I /uo/75 OAS'l 1«S5 0 ,a i7 b 1.137
J: -t to. i i fo ¿V P , 3 1.11»
■J 2 l? 1 U JS 1 i / do/75 üAs5 1 «55 0,0159 0,6551 t - t  0 i / F 0 , oS rt

J Û•i 15 1 11/00/75 o 7 o 1 1 «55 0.Ü057 U ««22
pE „ElG'UfO i j f . 3  ü , ^ i ¿

kl 1 l - 
rt . E i c- • • i f n

1
l,f % z

11/07/Jb 
U . 1 5h

0715 1 J27 0,b 32 3 0,156

hol In 
jr E j

Mo A 
4 * ( r ï

11/07/75 
u , t- o 7

uï?3 1 525 ü, 61 5 3 « • 6«7

-12 t s 
‘L «E 1 11 D

1 *,bO
A - Í , a

11/U//75
0,59 i

0729 13 56 0,b23» 0,593

K u 2 i >•
t . E i i- " i ( o

1 * /ü 
t i 1 , S

11/07/75
o, bo i

0706 t 3oO 0,5537 0,581



UNITS

HG/HJ

h g / h j

MG/«3

hg/hj

HG/HJ

HG/HJ

HC/HJ

h g / h j

HG/HJ

HG/HJ

h g/hj

HG/hj

HG/HJ

HG/HJ

n

o
3

2r*<p
ooou>onon

rtflRKINC At SHAFT STATION

HC/MS



r/
iW
«.
ï>
 1 C

 i 
"t
lo
nl

!

I

. > >
\

; I
*

\\
ii
Íi

I !. •• i

ii j
i

f
i

1

I

! i
J
i ji !î ;

il

X P —— 1
>» -% >, ***— r» ~ >— ? *— j

X, Aj *S -u— -M — .P

CRMC-HT-TALC-000367



. , ííidl yítuiL HOyLli
l i» 1*LC •■•■.......................... . • ..... -
>l£ r t  Tmüö/ANALT t I C Al- 11C 1 <j>j£. | t tVÍHOtK 3AMpt.t/Up 1 ILAV. 1‘ I i. hU,

¡ O” I c 1 5A«PL£ DAIL . .. TIME' - ..... 1 t"t.. ... VOUOML tu'.c.
1. .ii*. i.U, "U. OH Uff
h Ib u i 33 U/6o//5 —  --- - ... -___ i,, oouo 12./OB

*£ ¡Onl£U AV£ .= 12.70S . ----- — — ----- --
ll 16 U0¿6 1 1 /0 0 / 7 5 01 12 0 1 ¿9 1 ,fcV90 12.026

J 16 053« 11/üp/lí) 12«g l3i2 2,7965 3,951
k£H »}£<) AVE .= 6,39t.
« . 11 . (JOOS ..U/Uo/75___ 0805-— - ____ Je0000 . «, JOÖ
»• t 1 6h 1 £ 0 AVE .= 0,306
il 11 ü u V 5 i i/oy/zü UÖQ 0 UÖ30 3,00 00 3,660
»L 1 Ü!l [ £0 AVE,s_ i * 0 6 U - — — ----- -------

U 1 7 u 1 0 5 1l/Oy/75 2,0000 16,372
¡o i y 0215 11/06/75' 3,0000 16,703
)9 ■ 17 . .• ül?i- . 11/06/73 ... t ,OlM)ü._._ 26.336
i.£l6itif o AVE.c 19,563

í!6 .le üS 35 . _ 11/06/73___ 0936- . v ? 3 i ... ,5017 . 1 i ,67(3

E ht JOltíf o AVE , a 1 uo7ü ... ..
!«• 16 02 ii 11/06/75 3,0000 15,770

Z htltlITfO AV£ ,8 15,1H
15 17 oou 1 1i/Uo/75 3,0000 . 1 ,972
í «• E 10« 1 £ ¡) AV£ , s 1,972
01 1 u Ü JV4 1t/oy/73 1165 Ì215* 3,0000 3,900

:E ni U*ntí 0 <v[ ,« í.voo



u h m

ftpPCP ' -
u s i n o  a H i t«  and a a u o o t  U». a i o  m u a .  up  c*Nt, * u
H£3MtlA1UH

HPPCP
.. SAMPLE» MAS UUUKtU UNÎU IHAMntK LAW lUH i l  rW H U ti S----- .

HPPCF •
SAMPLE» UUURtO UHÏU UiAMHlMli C*H IU» ¿0 11 1 NU 1 t S • • ._

MPPCF ________
SCKAPPtKHAIl PULL IN« UHt lu  ÏOU L t V t L

MPPCI
SCRAPING Ul<fc UtJHlj 1U tOti FUÜ1 I t V f L »  NU NLs W k AIU1*,

MPPCF

hPPCf

. MPPCF ....................... ............................. .............  . . .  ................... ...

MPPCF . . .  , ' . ..
DRILLING MULI S iNtU PUC* aUMtlNG aï «l/ûlttï and »u«a 
InC dumm 11» SOÜ FUT NO PtSPlMAlUH.

MPPCF
- PICKING UP Itllt MllH MUCKING MACHINE ANU Pt îT I I l lG  I »  

CARS, RtSPJPAtU« MAS NUl "UHN

hppcf

MpPCF
CHECKING INSTNUHtNISjCUNVtïtH A Nu lULLSC^ÜNS on «UJüf 
FOR 20 NI NUltS, lu «i NU It IN CONIHUL HW"1# ûü£3_
I h i 3 2 ÏIHL3 Pt N SH£M . '



l!, i\0 I V 1 ’ ■ t b u U t

M i n  r
-L '1 f c •* l- 11 ‘ * i > * y i. ! SiM^ti/uíM iCAL f iRK l l ,

t, -1 ! 1 ! 
• ' i ' '  ‘.'J,

s i •' E s. i
•. » j ,

U A 11 1 1«E 
(l'j

1
llh E

VUUUML
u

Cuhc.

¿ u U<1 1 b 1 1 /U J/ ib A ,UÜUO l»ut A

Et <<" i í 0 tvf . : 1 .ot A

l “f 1 n  /««/ ib t l i ì b J , UUUIJ • 0 . ‘j  « b

l  i t ” ff 0 AVf , 3 0.b«6

lM U t. 9 ‘1 M / V b !  1 ‘A l ? iO 1 lUU ■í , UUUO. ¿ . v u

l'< urna 1 1 / Ut) / / b tl90a UV ¿t) JíOUUU ¿«bbò

E. i Urt ï £ 0 AVE , i ¿ t to  ti , - ■

1 Ì tj jtl i l \ ¡ U«/ ib U «Ï t¡ Í1 i y i « i ,  UUtHJ i , b J 5

E H.II11 o AvE .« l . b l b

¿ i tM ?*< ) 1 / U l / í b i» UUüü t , ¿ua

E i o n i fn A Vfc 1 , ¿ U u

t í . 02^1 ■IUO“ / í i to j a i iua A. üUOtl J« V2fj

El&rWf 0 Ave ,S i . ' U o

¿ i. U 1 5) i 1/UA/Ji A,ÜUÜÜ 2. B 8 tì

E u - » j f  r> A Vf , a 2,

i i 0?uS n / u « /  ;b ua j í m * A,UUUU i,t>79

í  1C- H 1 É 0 4VÍ , i l . b J V

¿ i U6 1 Î t I /UA2Jb i.UUOU 2»b¡U)



p m  r ii

um n

mppcf . . . .  —  . ...
CHECKING. ! USI RUHEN tS FUR 12 MINUTES, i n  CONTROL &UIÎK 
FUR HÍM1H1I IG 18 MINUTES, HUHt KtSPJNATüR

HPPCF
MOVING SCRAP ÍHUN t)UT 3 îOV. -

hPPCF .....................  . - . __________
PNUCtSSlKG « E Î  UNE f  HUH llUO LEVEE

MPPCF . _ . .  ______ __________ ________________ ___
SÍCVKOAHY CRUSHi p  UPEftAÏÜft RUNNING CRUSHES Aï HEAD 
FRAME

MPPCF
«MCîiED BIN S U T  A Ni) ChtCKtD CURVEYOR» 3UYE0-- IH  
CONTROL WHIM MUST UF ï I HL-

hPPCF
CHECKING 1N 3 T HUME NTS FOR ï  MINUTtS, STAYED IN CÜNTflÜE 

FUR 21 MINUTES,NO RtSPlHiTüfl  ............. ---------

MPPCF . .
'WEIGHING DOT SAMPLES AND CHECKING INST RUHENTS FOR 10« 

T*L TIME Uf 30 MINUTES, HEAVY EXPOSURE, GORE fltSPJHA,

MPffCF
TAKING MllUPLY SAMPLE ? OH S MINUTES, STATED IN CQHtHQt— 
HUUH FOB n r « t «  2S MINUTES, MEANS HESPIKATOH

MPPCF
LEAK CORRECT IONS AND I NS IKUrtEN?i ! ION CHECK F 03 1 
MINUTES, hEhA £ uUfcH 21 MINUTES UUISIDE UF CONTROL B .  —

INSPECTING SCALES ,  COMPRESSOR ANO OUST COLLECTORS 0«  
HOOP FUR 10 MINUTES, 20 MINUTES IN CONTROL BOOK, KOftE 
hespiratur ... _ ■ - - ---

MPPCF



o «4 i -«
* !«U I>• »Ui49

2
X

5**O
OOOOce & a. 2 *•*X -J*~ B.
«-i X  
X  <  CU a)£ 19' U X 
< *«■* 
49 CEwO C3 
X*-« ♦— _í
«J ce « rsVa» O

: z 
{2 t *—
;

' «

<9

ceoX

o> V*. u . u . «u - M* u_ «à. u . u .
#— o O u o <_J U> o u s i O l_P
,9* 0 . a . a a , a» i o . a X o .* a .
« a . a . a a . c . O. i a . a . a 3l

o n r £ £ X X X X c X X

C9
-J

5T V» co _• » P*» «9 «3 33 4*1 0*
• 33 • »*9 o 33 -o «*» r n j»"I Kl P*l *0

r5 o >■ a * T* ô- ,0 O . o*
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COUTAT £0 wlff* PIUSL CONTRAS? MICROSCOPI A? üJOï • A S . —. 
ütsCRIfttf) IH RIUSO CRITERIA OUCuMlhiî fO» ASöESTUS 
( 1172) •

AIADORNE FJUE»S AH£ COLLECTED ON H1L L I  F OHt  ! THE A4 
KEMbííAfit FILTERS AT A FLO« OF I , ?  U U « S  PER MINUTE,-  
SAMPLES AHI HiHluTEl! osi EOO mI SH U ' aRHüm CUa JEO} CUPPER 
CHIOS US INC IMA ?AFJ»F WET//OD «JIH ACttUsRf, ISSLSIÜS  
F I RE 03 ARE I f l E H I lF I t O  USlHÜ S l L L C U O  ARLA -ELECTRON _  
DIKfHACÎJUN ANO LRÍHGV ÜIS Pt RS IV L  OiAí  AKALVSIS, AS® 
ÖE3108 F1UER3 AHE COUNTED and 3I2LÖ USING THE Gfilt>
UFEHlHG Tí) Off IME-THE COUNTING FÍgLD AMO CALIBRATED___
HARKS ON IME MICROSCOPE SCREEN FORS FlUfcU S U I N G ,
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CUNC, - UHIT5 - -  .  ......... ...  .. .. ___________ _________________________ ________________.

i « , 6 T 3  FB/CC ■ -  .....—  . . .  _______---------------------------------- ----------------- _ _
700 four CKUSMERHA.«

• 0,000 t n / c c —  -- ... — --------- ---------------- -------- ----------------;__ __
1100 f t  CRUSHER, TOO HIGH TO COUNT,

-  T . m  • •• Fft/CC...... ................ —  ’ ------------------- _ _ ---------------------- .--- ---------------- -----
3 CHARGES SET UFF.ORIi .LEO AnO hunkES) CHU3HtR-BU3TF*

a»B7a m / c c —  ........................................ ........... ...... .......................... ................... ;______________
FORKING CRUSHER & DRILL ING ,80-903 AT CRUSHER.

9 ,7«0 f ll/CC ------------------- -------------------------------------------------------------------------
20 h i m  i n  b r e a k  pooh ,

2,571 fB/C.£

.. 9 ,625  fa / C C - - - — ---------------------------------- ----------------------- ------- -— -  :------------

2 ,863  fU/CG • .

5 ,079  FH/CC

3,387 FR/CC ■ ’ "

3,511 f a / c c  . . . .  . . ________ ____ ____________________  - -- ---------------------- -
TflAHHlNG 23 SLOPE TUOK LUNCH BREAK l l ' JO>1215

. a , 096 H i / c c ____________ — ------------------ --------------- ----------- ---------------- -— — ---- :—

8.299 Ml/CC

6,50« m / c c
tflAMHlfsG *25 3TOPE,

5,83b fa/CC

10,787 f a / c c

T0AHHING 23 STUPE,

2 .300 fU/CC
THAHWtliG STQPE 2 3 , TOOK 95 H|N LUNCH SHtAK,
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3« 7«6 FB/CC---- ----------- — -- ------------ -------------_____

2,6 72--. f h / c c ----------------------------------------- -------------------------------------------------
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«,319 Fö/CC
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6,B2ä Fö/CC ' '
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TOOK «5.KIN LUNCH BREAK,
. 2,57« F8/CC............ • --------------------- --------------

DRILLER,#23 STUPE

TOOK LUNCH BREAK FOR «IS MN,SPENT AfTEHMOÜN JA* LUNG*0,876 Fö/CC
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«uiuvl cunc»
LI ILH3

M  i s MO* 1 1 /0 5 / 7 5 oqo t tool 1 0 7,1ouO
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f t ì /CC 

f t ì / CC
TOO HIGH TU COUNT

WORKED OUTSIDE «OVIHG RUSTY PIPE PO« a5 HÌN,
f t ì / CC  — ............... - ............... -

OUTSIDE WORKING

f  (WCC

f r / cc

fa/cc
1 HUH i o  SWEEP AND 8RUSH UP FOR IO MIN.USUALLY STAYS s 

-------I nSIOE WEARS'MESPIRATOS HQ3T-0F—THE--T Iwi ‘-------------------------—C
Ftì /CC
f t ì / CC
f t ì / C C ------------- ----------
Fil/CC
f t ì / CC

Ftì /CC
ts H1N b r e a k .

f t ì / CC
- MADE 6 CHECKS OH m a c h i n e r y , aFTEH. 1900 WILL Bfc-MiklhS.---

s a m p le  runs i n  a d d it io n  t u  c h e c k i n g  m a c h in e» * .

FO/CC ' - .............— .................. — —-
14 RUNS Tt! CHECK MACHINERY»b MIN,

f t ì / CC  - - - ---- ---------- ----------------------
1 RUN TU OlSENGAGt BY HAMMER!NO«HEAVY E YP05UB£,2 RU«3 
TO CHECK MaCh INEHY#8h !Ns «

FB/ec
5 RUNS,!0 PIN,
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FH/CC •

f h / cc  -

f h / c c

f e / c c

F ft t i c

Fa/cc
f h / cc

FH/CC 

f fl/CC

F U / C C  •

F  t l / C C  

f u/cc

FB/CC 

f B/CC

l BUM -JO CLEAR UP PER SHI F T ,  2 SAMPLE RUH3 PER S H I F t ,  

BADE 3 RUNS^IO HIM, .

t SAHpLE HUH PER HP TAKES CARE OF SPILLS TOO U9UALLT 
STAYS OUTSIDE- PEARS flEBPIRA TOP-SOME OF THE T i n t - -------------

BLEW HI HSEIF'  OFF-RI  TH-Alft- GUM------------ — ---------------- —  -

BLE» HIHSELF OFF PITH Alfl Cun,

.........................  ......... - .......................................... C SM C '® -T A L C -0 «0 3 86

2 SAMPLE HUMS,FOR 5 H1W.J HUH PE» HR,ALSO CLEANS US’ *
P tLLS,ACCOUNTS FOR 2  TO J  HRS OF TOTAL SHIFT *0»Xt

3 SAMPLE ROMS*5 HIM,

2 SAMPLES Ron * 3 HI«

2 SAMPLE « JMS,I CLEAR U P , TOOK |S  HIM,

1 SUM TO ShEEP UP PER S H I F T , 2 SAMPLE RUMS,IS HIM»

FH/CC
■MMBI.f »UUS,, )f! HIM
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0*20 09 JO 119,0000 7,08i|
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i O ,l 8 1« JO 37,«000 15,639

loua loov 212,5000 5,979

U « 9 1 7u9 102,0000 8,991
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M / C C  -
5 SAMPLE: AUH3.5 MlN,.

FB/CC

F 9/CC • •
s cleanup  Of SPILL I SHEEP UP J 3AHPLE SUM OUTSIDE 

....HOST ALL Uf-THE- TlnEHEASS HE5PIRATO» MOST OF IKE-TlnE-—
FB/CC

--1-flUH TO -CLEAN-UP-6PILL «OURINC-SAMPLE PERIOD»—----------------
FH/CC

FH/CC USED AIR GUN ON EQUIPHENTi HEAVT EXPOSURE
Fll/CC

FB/CC ................... ............. -............ ............ -------------------------------- — ----:--------- — ■>

FH/CC ■■■■■■'.

f H/CC
• - HADS 2 SAMPLE RUNS---- l-RUH .PER -HOUR-------------------- ---------------

ffl/CC
- - - 3  .¿AMPLE RUNS»fl  H l N ------------— ---------------------------------- - - ----------------------- -

FH/CC .
• ( SAMPLE RON# I  MIN, --------------- — -------------------— -----------------

FB/CC
__t PUN TO CLEAN U P . »10*3 THE HILLS - wlTH-Alfi  - C U ^ D M E - I l ~

he p e r  s h i f t , 2 s a m p l e  r u n s , i 5 m i n ,

2 SAMPLE RUNS»S HIN,

2 SAMPLE «tiNS#5 MIN, .

CRMC-HT-TALC-000387FH/CC
W E A R I N G  R E S P I R A T O R
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TOO HIGH TO COUNT,

1 H/CC- __________ ______________ _______
TOO HIGH TO COUNT,

F H/CC _________ _______________ _______

FH/CC--------

FH/CC

FB/CC

FH/CC ______

FH/CC
CRMC-HT-TALC-000393

FB/CC



l i .  i ' . i i v i o n L  s ^ u  « t a u t  ta

i  M i
’-UL i  " t- !

1 5
/ » ‘ . i L Y T l C U  H O M o U E l  f t H E H CLlUMT AHM 1C AU M IC KU ,

■ bM< (
■'.e -*•■ ‘-‘J .
■'.; * C I Í* •* r f o i v M  =

Í>A 1 f 7 ? " f
0 ».

1 J H f
U f f

VMLUHE
L î U h S

C l l ' fC ,

: , V 1 ‘ f.|t>S t l / u 7 / 7 S 11 î ï 1 J 2o • 1 3 8 ,7 0 0 0 0 , 5 0 2

• t ‘ (, I 7 0 I I / C 7 / 7 S  - 0951 - 11 J i -■ m . i i i i o o 0 , 2 « 5

U; iJ 1*
■-£ .  £ I C. '> I f  Ö

f. 1 h 11
fc Vf ,  S

1 1 / f i ' / 7 5  
1 *775

in  ta 0051 2?U ,  3>)0» 3 , 5 8 6

*■ ¡5 t e M  7 3 1 1 /1)7/« 7 S 1 ! .1 « } 32« 27 U , Juno 0 , 0 0 0

■ i> s* S I f Gl  77 1 I / U 7 / 7 S 0 7 ? 5 t)95« 25 J . JUOO 0 . 6 7 7

! - . , s  i e
¡-■: - E. 10 -  r f  D iv<

! 1 /(J 7 /75  
l . O û l

1)95« 1 1 l u 1 7 1) , 0 0 0 0 e . a s s

f«ui> IC G i t i 1 1 / G / /  7 5 C J 5 Û 1 t l u 1? 6 , 8 U00 2 , 1 9 7

IC G I 'M l t / 6 7 / 7 5 0 7 1 8 - -- u9Sl )  . . .  2SU.U0UU - 1 , 2 3 5
I
íí ►* C b 1 c 

- - f lG ^ r fO
r . i °2

A V P , -
1 1 / 0 7 / 7 5  

1 . 7 1 ?
m s 132« 1 8 5 . 3 0 0 0 1 . 9 1 J

3« 1 0 U. r.ùU 1 1 / ü 1 /  7 5 07<)T o95a 2 9 0 , 7 0 0 0 9 , « 5 3

J * l O  l à MO 7 J ! / U H / 1 5 0 0 5 8 J 192 1 7 6 , 0 0 0 0 0 , 0 1 9

O-IO 16 r. i 17 1 l / u « / 7 5 l i u J  . 1 392 . .. . 2 0 0 , 0 0 0 0  . - 9 , 3 1 9

u - M  U  
, EK > ' ' T fÛ

f. 1 -.7 
i v f  , 5

1 I / U M  7 5 
8 » U i  5

1 1u2 1 «27 7 6 , S u o a Ì  , 6 5 6

OMI I f M S  O 1 I / 0 7 / 7 S 07/7 0957 2 5 5 , 0 0 0 0 t . 5 7  0

0- 1 I I f G 1 7ù I 1 / 0 7 /  7 5 . 09S 7 1 1 52 1 9 5 , 5 0 0 0 3 , 1 0 1

&•-I l  | f G iRS I 1 /U 7 /75 1152 ' 1 1 2 « 1 5 6 , 9 0 0 0 0 . 7 5 1

1--E ►.£ ÀVf , s 1 . « o T



Unna

F a / c c  

f b / cc 

f n /ec

FU/CC

FR/CC

FB/CC

FH/CC 

Ffl/CC .

f e / c c

FB/CC 

Ffl/CC 

F H/CC

F a / c c  ■

FB/Ct

FB/CC

FB/CC

TOO HIGH-TO COUNT.-

HfSH CONC. ESTIMATED- CQNC.-ONIV-

HOÖKE» TUHNED OFF PUMP DURING 30 HÎH FOB tUHCKj

CRJWC-HT-TALC-000394



E l i »  ¡(.Dl V tmJíL SAKf*LE H tSU U S
l?
ifíji: iSKtStíis
P-¡,l£ -t u.-j-t/t' ¿t/T ical m o i k
k ■

CIIUN’T /ELtCT'tX HiCWO,

S-iírT 
-,i h*.- > r .

Si*1 °Lf T txE
OI.

. TIKE 
Uff

.. . VULUHfc 
U  IÉHS

CUNC,

0 3 ' i n Gl«« \ 1/05/7S - , 110« .... IJOU. _  I97.2O0Ü 20,152.

£ -f 1 O- Tf O iVÍ  , : 2 0 . 1 «

s i  n  
£ -Et ( . -T{ 0

G i 56
i V f » 5

1 I / n b / 7 5 
22.5*3

12u0 1 o5S 229.SOUU 22,563

3 3 19 &| «1 t ! /U5/75 U ? 5 l u 15 ftSiu U 00 11.223

'■i l« G p> V 1 1 /Ub/75 0 7 0 0 06 32 156,«000 8,855
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u n i t s  ■

FH/CC ----------------------------------------- :-------------------------------------
TRaHHJMG 2S SLOPE TUOK LlWCH BREAK U50««l2l5»

ffi/CC

FU/CC
SPENT 20 ¡UN IM 8REAK ROOM,

FH/CC
DRAGGING ORE, SHALL CAVERN 700 PT LEVEL*

FB/CC
TOO HIGH TO COUNT,----------

FH /C C ---------------------------------------------

FH/CC - --------------- ---------------------- •—

FB/CC

FB/CC
- • TOO. HIGH TO COUNT —

Ftl/CC
- -  OUTSIDE HOAXING-;—— 

FB/CC —  -• - ---------------------

. f b / cc_______________ :-----------------—
S RUNS, 10 HIM,

FB/CC

FH/CC
3 SAMPLE RUNS.' S HIN* CRMC-HT-TALC-000395
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Pi.CE i

i ' i | t  r 
**»'.. "HJ.

5 ,HPL f L-A 11 
T>#

1 I mE
ruj

I  IHE 
UT F

‘ ViîLUhE 
LI  1Í N3

CfJHC, uh n s

1 t
■ E 10'Mf 0
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À 1. f , S

1 J/u“ /75 
I r t . i î S

12/0 • 1310 1 |9,UOÜO 18,215 F 0/CC

2? r. <■>(>? 1 ) /O 1/7S • 1 o n a iu<i9 - ? 1 2 ,b U OU 25.5U1 FB/CC

 ̂E 1 G '■ T r 0 » V f . * 25,591

; 1 “
í  i c, i r. n À V F * *

t 1 / o a./ J 5 
11 . ’17 7

UP?7 1 U 2 7 2o«,ouuü 31,877 nt/cc

! p r. J 7 1.1 / O 5/7 S 20)6 218 1 l u n ,5000 81,752 FH/CC

|-f l evied A •'í , = a | ,  ! 5? ......
Ì
i Í  H r.*5 1 11 ü u / 7 S un J î 1033 ut 2,0000 7,230 FB/CC
Í-E IG" (f Cl »Vf . s 7.2*0' — ,

r. i o 1 1 /o 1/75 15?S - Ïbbn 151.3000 2U.6G3 FH/CC
|»f IG«tfO J.UÍ * 8 7f. .u»î —
R
f 1 \J Giti ¡ 1 /ou/75 Von7 1U2B 80 J , 7000 13,570 FB/CC

i-EIG-tfO »Vf .S 1 5.  ̂7u

I ■ ¿  s r . i i S 11/UÌ/7S . 15?1 —  1 81U .. - 2 9 7 , 5üü0 —  t £> » 15>1 . . FH/CC

TOOK 15 HÏN CÛFFES BREAK

HErtT TO «J HIUL OWING SAMPLE FOR 10 MÏH,
. EJO-'TfO »vf 1 6 . 5 9 )

I »

G i l
» vf

1 1/ ü1/75
56. uvu

21 SO 22u7 90,9000 36,000 F H/CC

G t <J 7 
»VF .s

1 1/05/75 
16.765

oanu 0059 9S,5UC0 t u , 781 Fft/CC
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»V» . =
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r. i í 6 
» vf .a

t 1 / 0 7 / 7 S
9 . USa
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-PU -A 3 f îÉitTErj  f«UH IHL SIA. II31ICAL H t  S U f l  3 ( ? A b i t  O > AND THE T 1H£ WEIGHTED AVERAGES

''Mm

! PER HUUft

■
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f ?  1 3 • .US 0 H « , 2ou-091 .1 Uh 9 ,GhU U , 0 1 9- - 3,062 2,006 0,59 1

\ u 0‘1'i GiiÇ , 55«-ou 1 , S i a 3,707 (1,19 0 3, 365 2,026 1,0! 3
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o \0 3 00 i 0 u u . U 1 u - 0 9 l , 1 9 s 3.115 3,7 36 2,609 1,607 U .OftO
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A«F 4
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',u.)5 G ') ? uOB . «SS-Ouu.6? 7 o.ïfaù 3,001 5.783 9,0 HO
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A p E i
Oíj 02« G(M,«55-o u u .2m S 2.571 2.323 1 ,036 0,375

.pL<u,r T CH 4L
2¿2 f)29, )90-000,202 5.751 9.722 9,53b 0,309

HAHDIhGE flPfKATOH 
RMEELé H OPERAIOH
PACKE« .....
PACKER SERVICEMAN 
PACKHOUSE FOREMAN 

•FORK L I F T  OPERATOf 
CAB LINER  
BULK CAR LOADER

ÜIACK3HÎ1H 
HA|MIE«AMCC MECHANIC

MILLWRIGHT
INî TRUHEBÎ r ep ai r m an
h* c h I h 13T — ---------- -
«ILLHfUGHT HELPER 
3H££T METAL HOHMER
OILER ------- -----
WELDER
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tsuhher
0R1LLEH — ----- — —  ------------------------------------------ :------------- ---- :
C A 5t MAN S

JOR T I T L E  - --- ------------- ---------- ....................... ;_______________ ___________;

H.tLL FOREMAN ------;----------------------------
GENERAL LAflOHER 
CHIISHER OPERATOR
HAPOJnGE OPERAJOR — ---- ------------------
WHEELER flPEHA.fUR 
PACKER
PACKER SFRVICEHAK ----------------- --------
PACKtiOUSE FOREMAN
FORK L I F T  OPERA10R/TOH MOTOR OPES„

■ I

_____________________________________ _ J
MAINTENANCE MECHANIC • i

MACHINIST - 
wCl.BER
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