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analyses by both NICSH and independent consultant laboratories

airborne fibers

ABSTRACT

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

mill during during during during during during November November NovemberNovemberNovember November
November

November

number one mine and mill 3-7 1975. Samples wire co’lackˆ‚d co’lackˆ‚d

to evaluate exposures to respirable dust free silica and asbestie Libers In

for comparison with past exposureforaddition addition addition addition addition addition addition addition impinger impinger impinger impinger impinger impinger impinger impinger samples samples samples samples samples samples samples were

were
were collected collected collected

.

collected collected collected collected collected

measurements Bulk product talc samples were also collected for
â��

ineralogical

.

laboratories
laboratories

laboratoriesproduct product product product product samples samplessamples samples

-

samples samples samples by by all all all
laboratoriesResultsof mineralogical analyses of tale product

anthophyllite

concluded that asbestiform minerals tremolite and anthophyllite were

asbestiform

spirable dust exposures were found to range from 0.25 to 2.96 m´‡No free

the NICSH recommended standard of 50 ´µg
silica exposures were found to exceed

the airborne dusts showed 38 to 45 of
m3 Electron microscopic analyses of

to be anthophyllite with lesser quantities 12 to 191 of

tremolite More than 90 of the airborne fibers were shorter than 5 um in lengt

A review of historic exposure data of these operations and epidemiological

data concerning health
to tramolite and anthophyllite

health effects of exposures

are included in addition to recommendations for workplace improvements to

reduce exposures
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INTRODUCTION

The term tale in the mineralogical mineralogical sense denotes a specific rockforming
mineralof the sheet silicate category Mg6 Sig020CH

however

talein the industrial sense may represent a varied mixture of minerals
industrial industrial

past

tale 1 Unfortunately many past studies
.

ee
i

with similar physical properties as

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

tified the various hazardous
agents which may have been present in the talcs

The National Institute for Occupational Safety and Health NIOSH has

.
â��

underway an industrywide industrywide

industrywide
industrywide study of the tale mining and milling industry

These
studies include both epidemiological studies of exposed worker

populations to determine health effects which may be attributedattributed to the

work environment and detailed industrialindustrial hygiene studies to characterize

the various agents to which these workers have been exposed

TheThe talc mining area in the vicinity of St. Lawrence County New York

represents a complex association of amphiboles anthophyllite tremolite

etc. talc quartz and serpentines Proportional mortality studies by

Kleinfeld et.al. 2,3 of talc miners andmillersmillers
in this area have demon-

strated significantly increased mortality due to both malignant and non-

malignant respiratory diseases Also NIGSH analyses of talcs Nytal 200

malignant respiratory respiratory
+

4

.

certified by the Vanderbilt Company not to contain asbestoshavehave
demonstrated

fibrous tremolite and fibrous antho-

phyllite
( However

phyllite
4 However

priate since the mineral make of talc deposits

stantially with each deposit
asbestos while others do not

One study 15 has suggested differences in toxicity among these minerals



â��

DESCRIPTION OF THE FACILITIES ´°´°
oe

R.T. Vanderbilt began talc operations at the Couverneur Tale Company in

1947 with one mine 21 and one mill 21 In 1974 the Vanderbilt Corporatio
acquired all talc operations of the International Tale Company From

this purchase Vanderbilt was
operating two mills # and 6 one underground

mine # mine and one open pit Arnold Pit at the time of this study Only
the 3 mine contains what the Vanderbilt Corporation considers to be fibrous

anthophyllite and this ore is processed in the 33 mill

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

time of the present study was approximately 170 persons These are broken

down as follows

Underground ~- 41

Open Pit ~ 13

Mills - 67

Salaried - 49

170

Employees of these operations are represented by Local 4979 of United Steel

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

were on a 5 day per week schedule with the mine operating only during the

day shift while the mill operates three shifts A list of jobs and a de-

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

Appendix II

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

operations are marketed Mineral Product Safety Data Sheets for these products

supplied by .. Vanderbilt ; are shown in Appendix I. These talcs are used

in numerour products Some typical uses are as follows

CRMC
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Ceramic wall tile1.

Pottery artware artware2.

Electrical insulators3.

tile glaze and fluxtiletile
Ceramic

CeramicCeramicCeramic

carrier for extenders

Putties and spackling compounds6

fibrous grades7 fibrous(Die castings

oe
Ne

4
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DESCRIPTION OF OPERATIONS AND CONTROLS 9.

0

|

GOUVERNEUR TALC CO MINE AND MILL 1 MINE ARNOLD PIT AND 1 MILL

Surface facilities include the main office nine office quality control

laboratory change room crusher building and packer building

Underground Underground Underground Underground Underground Underground hard hard hard hard rockrock 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 stoping operations are begun

including drilling for the next shifts blasting and removal of ore

However some secondary blasting is done during the work shift

s

Ore muck from the stoping areas is loaded into 2 ton 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 mine headframe where a

gyratory .crusher reduces the ore to approximately 3/4 inch screen siz˜�

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

bins in the mill

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

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

exposures Drilling is usually done using wet methods At the 700 St.

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

000285



fromadditionto ores from the numberone mine the number one mill also
.

receives orgs for first stage czushing from the Arnold located aj

proximately one mile from the mill Cres are mined from the Arnold Pit using

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

blasting to break the ore Afront 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 are no dust collectors on the open pit crusher
5

In the number one mill various grade talc products are produced by day

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

controllab to determine appropriate product grade The ores are first

dryground in a cone crusher followed by drying in 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 transported to one of six dry ore silos Fine grind products

are made from these ores using either Hardinge pebble mills in closed
circuitcircuit with Raymond separators or impact crushers in closed circuit

with fluid energy mills

The fine ground powder is stored in one of several concrete silos

silos are filled using a bottom

Material from these silcs is withdrawn by air

packaging and shipping areas



GUMTULANE KANINY KANINY 58444 339 pe

SIMPLIFIED FLOW SHEˆ�T

Undergrated Minet
- 5 Grades of ore me

,

UndergroundUnderground Jaw Crusher

Minus " Material

Main Shaft - 6 Ton Skip
T

Hoisting Hoisting Capacity- 90 Tons per hour

7

Surface Gyratory

Minus " {| Material

Capacity
Gyratory Crusher

Gyratory

Belt ConveyorConveyor
to Mill

Conveyor
Automatic Sampler

.
´¥ a

4 Wet Ore Bins - Capacity Tons each
:

Drying
Fine Crushing and Drying Circuit

r

Minus 12 Mesh Mesh Material

t

Dry Ore Silos - Capacity Tons Each

MaterialMaterial

´¥

Pebble Mill Grinding Circuit

3 - 10 ft x 66 Pebble Mills

in closed circuit with Mills
Air Separators ee Coarsely Ground

.

;

. Material |
+ 7

Fluid Energy Grinding Circuit

14 Fluid Energy Mills using
heated compressed

air

Finished Product
Finished Product Product

Total
Capacity

of Grinding Circuits is 600 Tons per day

Vibrating Screens Vibrating Screen

To remove tramp material To remove tramp material

Low Pressure Air Conveying System Low Pressure Air Conveying System

+

Alpine
Classifying Circuitt

4 = Mikroplex Mikroplex 800 units

+

L.P. Air Conveying System

r
.

bottom

Note - All finished product silos filled from bottom

?
for better mixing of silo contents

Product

6 Finished Product Silos 2 Finished Product Silos 5 Finished Product Silos

400 each

Capacity
- 90 to 400

;

Capacity
- 400 Tons each Capacity ~ 70 to 1500

Tons each t t
. Tons each

t Low Pressure Air Conveying Systems
Systems

Bag Packing Plant Hopper Cars
Hopper Hopper Hopper Cars shipments

for bulk shipments
50.lb. 50.lb. multi Wall bags

Wall
Cars

Y
Track Scales

Box Cars Trucks



Talc may be either sold in bulk or packaged valve type Kraft
1

paper bags Bag packaging.is done using pneumatic packing machines

.

In general ventilation systems within the mill are quite good Nost

material transfer points are provided with local exhaust ventilation and

bucket elevators and conveyors are maintained under negative pressure

theAt the bagging machines local exhaust ventilation is provided at the

filling spout in addition to downdraft ventilation at the bag hopper

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 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 one mine or Arnold Pit were being labeled

. ., oa

with the OSHA asbestos warningat the time of this study

OTHER MINES AND MILLS

The 3 mine was not observed during this study The 3 and 6N mills

were observed during a previous visit The 3 mill produces products

considered by the Company to contain anthophyllite asbestos These

with asbestos warning

labeled with the OSHA asbestos warning label Millingwithproducts are labeled withare

previously previouslyoperations at these mills are basically the same as those previously

described for the 1 mill with minor variations Dust control measures

are not however as effective as those observed in the 1 mine and are

being further improved
improved

improved



Only first medical facilities

Co. New employees are given a employment examination consisting of

chest
a work history medical history physical examination and chest ray

examination rayphysical

Periodic examinations including a chest ray have been given at yearly

intervals All examinations are given by a local physician who consults

with the Plant â��4

.

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 tale 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 â�¢

The Company presently does not maintain the services of a full time industria

´°

additithe
Plant Safety Director in additihygienist Some sampling is conducted by the Plant

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

has also been conducted by the New York Division of Industrial Hygiene and

the Mining Enforcement and Safety Administration MESA

CRMC



INSPECTION OF MINE AND MILL OPERATIONS _

POTENTIAL HEALTH HAZARDS

The following are potential health hazards noted during this visit

he Respiratory exposures to mineral dusts fibrous and

. fibrous tremolite and anthophyllite anthophyllite talc serpentine

quartz miningin mining and milling operations

|

2 Excessive noise exposures in selected plant operations

3 Exposures to blasting gases in mining operations uuring

secondary blasting

HOUSEKEEPING

In general housekeeping in these operations was judged be acceptable

Some loose talc was however notedon the floors in the tale bagging

operations Numerous leaks at material transfer points were noted in

the mill
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Table 1

Sources of R.T. Vanderbilt Talcs Produced at

Number One Mine
the Gouverneur Talc Company

from Suppliersand Mill and Obtained

Product Name

,

Source
NIOSH

- 4

Nytal 300 : Crone Chemical 001

P.O. Box 14042 7

Nytal 400 Houston Texas 77021 002

Nytal .

5X ;

003

325
004

.
Paul Crazier Company

x

â��

1115 Silver St. 005

Houston Texas 77007
â��

FT

: 006

3X
007



University
of Clasgow For those analyses Dr.Downs used spectrophotometry

for si02 Tio
Al2O3

totalFe Fe2O3Fe2O3 by difference from
fromFeO and Pâ��O

determinations Atomic absorption analysis was used for Mno MgO and Cao

Flame photometry used for Naâ��0 and 20 andandwet chemical chemical chemical assay was used for
Naâ��0 20

FeO10

AIR SAMPLING AND ANALYSIS

â��

Personal air samples
werewere collected from the breathing zone miners and mille

respirable

to determine weighted exposures to respirablerespirable respirable dust free silica

free
and asbestos fibers Personal samples for respirable dust and free silica

were collected ata flow rate of 1.7 1pm using 37 mm diameter polyvinyl

filterschloride filters weighed preceeded by 10 mm nylon cycone separators

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

Millipore Type SA filters 0.3 ˛…mpore size at a flow rate of 1.7 1pm Re-

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

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

,

â��

to prevent overloading of filters

Free silica concentrations were determinedusing ray diffraction as

specified in the NIOSH Silica Criteria Document All asbestos samples

using . NICSH phase

technique 6

were analyzed using the NICSH phase contrast counting technique 6 In
:

phase technique
analyzed

â��

addition a representative portion of the asbestos samples were randomly

chosen and analyzedby electron microscopy usingselected

analysis for

Electron microscopy microscopy microscopy was also
.

used determine
determine

airborne fiber
concentrations

concentrations

Electron microscopy was also used to determine airborne fiber concentrations

sice
distributions 7 Samples for electron

and sice distributions
)

Samples for electron

microscopic analysis were prepared using a modificationof methods described

13

7 - _
a CRMC



a

â��â�‹

.

of the present industrial hygiene study
In order to relate results

studies in these operations midget impinger samples also veze taken in

a manner identical to past sampling techniques Breathing cone impinger

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

*

sampling periods ranging from 15 to 30 minutes These samples were

counted at the end of each work shift using Dunn counting cells and

bright field optical microscopy 100K 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 were taken to

further attempt correlations between impinger counts respirable mass-

concentrations

concentrations

concentrations
and asbestos

fiber concen-

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 weighed The respirable samples were collected using

stainless stainless steel cyclone and free silica analysesof the respirable dust

performed using ray diffraction 5 Asbestos count samples were collected

and analyzed as described above forfor personal samples

14

000294

IR gat Sete e HEIR



STUDY RESULTS

BULK
SAMPLE ANALYSES

a a

Resultsof
analyses

analyses of the seven tale samples obtained
from suppliers

,

are shown in Tables 2 and 3. Copies of the reports submitted by McCrone

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

II of this report These reports all concluded that asbestiform tremolite

anthophyllite these
addition Mt. Sinaiand anthophyllite were present in these samples In In

and NICSH NICSH reported trace quantitiesquantities ofchrysotile in some samples The

only major discrepancy notable is a higher quartz content for each sample

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

results which is substantiated by the air sample results

Results of NIOSH 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 883 with smaller quantities of tremolite 4 to 123

A large majority of the tremolite identified

by ray diffractiondiffraction is not

fibrous Anthophyllite fibers withvery large
large aspect ratios 1000/1 weré'

observed A close association between talc and tremolite has been demon-

stratedby Stemple and Brindley
15 â��

Results of further ray diffraction and petrographic microscopic analyses

â��

McCroneof product samples collected during the study are shown in Table

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

Table 2 As can be seen in Table 5 all trace metals for which analyses were

performed with the exception of iron and manganese were essentially absent

Chly insignificent quantities of iron and manganese were detected



Table 2

Summary of Independent Analyses of

Tales Produced at the Gouverneur Talc

4A Below detection limits by step scanning

scan by McCrone step scanningby Mt.

fa

’ Company Number One Mine and Mill
Samples Obtained From Talc Suppliers

-

7

ce
â��

. Percent Composition By Weight .

,

Nytal 400 Nytal 300
:

SX X : 3X FT
.

325

50-60 40-50 40-50 50-60 50-60 503-0 . +60
24 18 27 50-60 32 17 24-

Present
´°

* Present Present â�«
- ** % *

2-3 4-5 7-9 ~_-â�� ** J 5-7

Quartz Quartz

McCrone 0.5-1.0 2 1.5 0.5 0.5-1.0 ** 1.S

Mt. Sinal 7-10 9â��10 8-9 9-10 7-8 ** 3-4

Serpentines Serpentines Serpentines
ooo

.
.

Metrone Metrone 10-15 10-15 10-12 15 30 20 10-12

Mc Sinaf 14-18 14-18 14-18 26-30 31-35 26-30 19-23

* Below detection limits using ray diffraction line Sinai

Cae
i Salina



Table 2

Summary of Independent Analyses of

. Talcs Produced at the Gouverneur Tale

Company Number One Mine and Mill

Samples Obtained From Talc Suppliers

Percent Composition By Weight

325 foNytal 400 Nytal 300 5X X 3X FT

Te
Te . .

40-50

. ode
´°

Mathion Mathion
50-60 40-50 40-50

-

> 50-60 - 50-60
r

50-60 260

ML Sin ;
24 mo, 18 27 50-60 32 17 24

Autoplay1llle Autoplay1llle Autoplay1llle |
-

Math coe
: Present

´'

. * Present Present -.
% * *

aa

Hi Sinal

f

2-3 4-5
â��

;

7-9 See
*

* 5-7

Quartz Quartz

1 Metrone 0.5-1.0 we 2 1.5 0.5 0.5-1.0 **

Mt.
Mt. Sinai .

7-10 9-10 8-9 9-10 7-8 fA

Serpentines Serpentines Serpentines

fo Natione 10-15

,

10-15

|

10-12 15
"

230 020
|

10-12

14-18 14-18 14-18 26-30 31-35 26-30 19-23 0

cg Below Below detection limits using xray diffraction
line

scan by McCrone
step scanning by

Mt. Sinai

A Below detection limits by step scanning



Table 3

Summary of NIOSH Electron Microscopic

Analyses of Talc Producedat the
Couverneur Tale Company

Number One Mine and Mill

Samples Obtained From Tale Suppliers

Tale Tale

Range of

Fiber Aspect

Ratios

Fiber Identification Percent **

Positive Positive Amphiboles
Tremolite Tremolite Anthophy11ite

Positive

Chrysotile.

Non

Asbestos

Not :

Identified

to 1000/1 8 88 N.D.

3/1 to 100/1 12 . 72 N.D.

100/1 Trace

80/1 N.D.

â��sbee ge
:

;

Bone Delected Delected

100/1
~

.

N.D. 16

50/1 72 ´¤N.D in

50/1 4 88 Trace

Selected area diffraction patterns not sufficient for positive identification

- of all fibers analyzedby count and not by mass .
All fiber lengths analyzed



Results of Ray Diffraction and Petrographic Microscopic

Table 4

Analyses of Bulk Tale Samples Collected During Study

Couverneur Tale Company Number One Nine and Mill

Aineral

Sample Analyses ,
% By Weight

Aineral Aineral
_

â��

:

Analyses

:

Cumparat
Tale Nytal Ceramatalc Nyral Nytal Nytal

FT 100 NOT 200 300 200

Ae Tale Tale
31-36 . 43-48

30-35 33-38 35-40 214

Tranolite Tranolite 240
237 149 143 238 459

Anthophyllite Anthophyllite
10 44.5 25 1B 10 15

2.6 0.25
0.25 0.7 0.8 1.1

I 20.5 0 0 0.5 <

Air DaimleDaimle
] 0.5 0.5 0.5 0.5 â�⁄0.5

Serpentines 10-15 10-15 10-15 10-15 10-15 10

Serpentines

000299
SPREE

Includes lizardite and antigorite



Table

Results of Trace Metal Analyses of Bulk Talc

Samples Collected During Study

Gouverneur Tale Company Number One Mine and Mill

Product Product Hate

Nytal 100

reteFEil e Ht

Ryul280
eeeeee

Nyta 300
.

1.1 200

Date

Collected

Trace Metal PPM

Co Fe Ma Cd

11/4/75
1100 1700 1

11/4/75 3 1 1000 840 5 19 1

13/4/75 13/4/75 2 2 290 1.000
6 17 1

11/4/7511/4/75 3 2 970 1300 7 20 1

11/3/75 2 3 1000 1700 5 23 ]

900 1400 1

Trace metals determined by atomic absorption spectroscopy



Results of Major Element Analyses of Gouverneur

Talc Company Number One Mill Product Samples

npeetaLevene

Sample Analyses % By Weight
_â��e

Nytal Nytal Hytal Ceramitalc Ceramitalc Ceramitalc Ceramicalc |

1.00 200 | 400 }
10A 1.0AC HDT

54.85 54.52 56.11 56.34 52.81 52.47 55.47

0.04 0.15 0.07 0.03 0.08 0.04 0.07 0.01
|

6.38 0.32 0.13 0.13 0.16 0.11 0.13 1.20

0.10 0.13 0.08 0.11 0.08 0.06 0.11 0.38

6.04 0.03 0.05 -0.03 0.03 0101 0.03 1.07

0.21 0.20 0.22

"

0.15 0.12 0.10 0.12 0.00

28.40 28.78 29.40 29.56 30.20 30.56 29.10

9.02 9.02 8.15 8.25

0.03

5.56

’ 1.35

} 100.17

Semples Submitted to MOSH by R.T. Vanderbilt Analyses performed by Dr. .. Boves University of Glasgow

Tikan tale standard standardstandardTikan tale standard

1:15 0.96

99.52 99.52 99.90 99.90 100.45 99.51 99.59 99.59

analysed in referencereference 30



Results of major element analyses by Dr. Bowes are shown
6

The

high Cao content of these talcs correlates reasonably well with the observu

calcite
calcite

abse

calcite are abseofhigh tromolite content Other carbonates except traces of

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

et.al. 14 for talcs in the Arnold Pit and by Dreessen 18 for talesin thi

Ross et.al. also suggested that an additional manganese amphibole

tircdite may be found in trace quantities in these deposits Also the

major element analyses shown in Table 6 do show 0.12 to 0.22 MnO however

no manganese amphiboles were detected by the electron microscope analy

using selected area electron diffraction and microchemical analysis



weighted free

is below the 8 hour
time

Breathing zone impinger concentrations
concentrations ranged

AIR SAMPLES oe ee .

A brief description of each job sampling and analytical methods
used

re-

sults of all individual samples samples and appropriateappropriate summary statisticsstatistics are

shown in Appendix II Jobs are identified

by
digit job codes Tabular

for

summaries of weightedaverage
exposures by job category

for the mine

.

and mill are given
in Tables 7 and 8 respectively

be The highest.
Tables 7 and 8 show freesilicasilica exposures to be very lowâ��

silica exposure observed
was 0.040 0.040 mg whichsilica

weighted weightedaverage exposure value of 0.05
0.05 m´‡re-

commended by NIOSH for this material 5 Respirable dust exposures
exposures ranged

from 0.25 to 2.96 m´‡No respirable dust standardstandard has been determined for

the mineral talc or talc containing fibrous tremolite or anthophyllite

from 0.5 to 15.8 million

particles per cubic foot of air mppof with highest concentrations being

observed in the mine The present OSHA and MESA standard for tale contain-

ing < 13 free silica and no asbestos fibers is 20 mppcf 8

Due to its fiber content
content

the
occupational

asbestos exposure standard

must be applied to exposuresexposures to materials from these mining and milling

operations Timeweighted average
asbestos fiber exposures in excess of

categoriescategories
for the following job

five fibers > 5 cc were observed

1 Mine Crusher Operator

2 Trammer :
.

,

;

3 Mine Cageman



Summary of Weighted

Table 7

Average Exposures

By Job Gouverneur Tale Co. Number One Mine

.

Asbestos

values for each job catagory

free S10 were full shift

Samples for respirable

shift samples
â��

respirable mass and

Job Job Title
Resp Mass Impinger Free Sic

Code fibers
> 5 um / ce

ng

m´‡ appcf mg m3

Optical Microscopy

0102 Crusher Operator 9.8 4 Soma
|

-- ~~

0103
Tranmer 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

|

0.014 (

0114 | Mucker
~~

â�� 15.8 1
~-

0115 | Cageman
9.5 5 0.23 1 2.0 1 | --

;

0301 | Repairman _â��
1.14 1

~-
~~

0302 Repairman’s Helper
-- 0.86 1 3.6 1 0.000 (

0303 Blacksmith
,

2.6 3 UK a ven

0304 Maintenance Mechanic
1.7 12 0.42 1 1.5 1 0.000

(

) Ł�� Numberof samples used for calculation of weighted



Summaryof Weighted Exposures

By Job Gouverneur Talc Co. Number One Mill

Table &

´¢ ~

ImpingerØflØ§Ù�Ù� Job Title Asbestos Resp Mass Free SiO2

Code fibers > 5 pm mg mppcf mg

Optical Microscopy

0201 Mill Foreman 5.3 9 0.58 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

0206 Hardinge 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 6 11 0.42 2 | 2.1 1 | 0.0072

0212 | Packhouse Foreman 1.5 5 0.25 2 ~~ 0.014 2

0213 | Fork Lift Operator 4.0 15 0.35 3 1.6 2 | 0.000 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 2.37 2
-- 0.040 2

0402 | Instrument Repairman 2.8 6 0.59 2
-- 0.000 1

0403 | Machinist 1.8 3 0.40 1 www 0.016 1

0405 | Millwright Helper 4.0 2 2.96 1
-- 0.000 1

0406 | Sheet Metal Worker 1.7 3
-

0.50 1 â�� 0.013 1

0410 | Oiler 4.0 4| 0.72 1
--__._| 0.0161

0411 | Welder 1.9 3 0.75 1 --

( ) = Number of samples used for calculation of weighted

values for each job catagory Samples for respicable mass and

free SiO
were full shift samples

uO â��

24

000305



CUSTERnm resonance

Fa

/ ´°´°
Table 7

Summary of weighted Exposures
By Job Gouverneur Talc Co. Number One Mine

~

Job -

Job Title Asbestos Resp Mass Impinger Fre

Code fibers > 5 cc mg appcf mt

Optical Microscopy

0102 Crusher Operator 9.84 ~
ww

--

0103 Tranumer
’

5.6 25 0.64 3 10.1 3 0.0

0104 | Scrapper Man --

1.29 3 11.8 5 | .
0105

|

Underground Laborer -~ 0.58 1 ~~

0.0 |
-

0106 Driller 3.0 5 0.98
3 00.7 1 0.1

0114 Mucker | me
~

15.8 1
_

0115 | Cageman .
9.5 5 0.23 1 2.0 1 ==

0301 - Repairman ao
~. 1.14 1 se 13

0302 Repairman’s Helper ~~ 0.86 1 3.6 1 0.0

0303 | Blacksmith 2.6 3 nm
â�� M

0304 | Maintenance Mechanic 1.7 12 0.42 1 1.5 1 0.0

( ) = Number of samples used

free SiO2

values for each job catagory

were shift samples

for calculation of weighted
respirable mass andSamples for respirable

23 23

000306



4 Mill Foreman

5 Mill Laborer

6 Crusher Operator

7 Hardinge Operator

8 Wheeler Operator

9 Packer

In addition ofof the 24 job.catagories samples had weighted

85

exposures exceeding the current OSHA standardof 2.0 fibers > 5 cc and

all operations exceeded the OSHA proposed standard of 0.5 fibers > 5 um

â�¢

cc 12

The following job catagories had exposures in excess of the OSHA and MESA

allowable ceiling value of 10 fibers
> S um

|

|

|

1 Mine Crushers Operator

2 Trammer

|

3 Mine Cageman

4 Mill Foreman

|

.

â��

5 Mill Laborer

6 Crushers Operator

.

. a
,

7 Hardinge Operator

8 Wheeler Operator

9 Packer

Individual sample results as determined by electron microscopy are shown

in Table 9 and weighted fiber concentrations by job are shown

positive asbestos means onlypositivein Table 14 of Appendix II In these tables

those identified by electron diffraction

000307



"

represent minimum estimatesestimates oftrue total airborne asbestosconcentrations
As shown in

Appendix II weighted positive asbestos fiber ex-
posures as determineddetermined by electron microscopy ranged from 9.5 to 70.6 70.6 fibers
cc alllengths

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 189.5 fibers

A summary of

airborne
fiber types as determined by electron microscopy is

shown in Table 10. In the mine 38 of the airborneairborne fibers fibers were identified
as anthophyllite while 19

were tremolite and 39 were unidentified unidentified In the

mill 45 of the fibers were anthophyllite 12 tremolite and 38 unidentifie

Three percent of the fibers in the mine and % in the mill

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

Sinai

is consistent with the results

results
of bulk sample

´fi

analyses by Mt. Sinai and

NIOSH where
trace quantities of chrysotile were noted in some samples All

chrysotile fibers observed
|

in the air samples were than 1 um in length

Nearly all of the serpentine minerals identified in the bulk 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

to be larger in diameter and shorterin length than anthophyllite fibers

with size distributions for these minerals being similar for the mine and

mill Median fiber diameters of 0.19 and 0.13 m were observed for tremolite

and anthophyllite respectively In the mine median fiber lengths of 1.6

and 1.5 ˛…m for anthophyllite were observed Similar lengths



Table9
Comparison of Optical and Electron Microscopic Fiber

Concentrations Couverneur Tale Company Number One Mine and Mil

oa .

â�� a a - Fibers
. Sample Code _

Job Title

; ElectronMicroscouˆ‰ â��
7 Optien.ut

.

â�� Post Asbestos Total Fibers All *

Suen i Sum

6194 0103 Trammer . . 20.2 42 11 1.2
,

3.5
G156 0103 | Trammer

:

22.6 29.8 5.9 2.7

C149 | 0103
|

Trammer 13.2 27.8 2.4 4.2
G237 | 0103 | Trammer 8.9 19.1

2.0 4.7

0240 0.06 Driller 9.5 14.4
| 1.3

|

. No cou
-

G223 | 0115 | Cageman

|

â��

17.5 ´'. 30.3 2.2 16.0

604 | 0201 Mill Foreman 18.4 . 28.8 5.8 5.8
G42 | 0201 Mill Foreman 33.7 70.0 7.0 5.3

!
.

698 0203 | General Laborer 36.6
7

64.9 - 9.3 5.9

| 0146 | 0203 General Laborer 9.0 14.9 1.3 2.9
G77

|

0204 |

Crusher Operator
7

.

9.0
of

45.5 2.8
+ - 3.3

638 | | 0204 Crusher Operator 15.6 27.2 4.4 7 2.2

; G101 |0206 [ Hardinge Operator 102.7 189.S 6.2 8.9

| 022 0206 Hardinge Operator 33.6

]

51.5 4.2 . 5.5

: G144 0208 | Wheeler Operator
i

18.2 31.8 4.1 6.8

G02 0208 Wheeler Operator

.

25.5
,

37.4 4.0 0

C96 0209 = Packer
7

31.9 57.5 4.8 1.2

C47 | 0209 Packer 41.8
|

73.5 8.5
|

3.2

;
G85 | 0211 Packer Serviceman 7.3 11.6 0.5

´°´°

1.6

. G10 0211 Packer Serviceman 26.7

.

|

34.7 4.4 4.2

| G113 0212 Packhouse Foreman 13.6 18.4
f

1.4 1.6

COS | 0212 |. Packhouse Foreman
}

16.2 [ 23.4 5.7 1.1
"

C31 | 0213 | Fork Lift Operator 36.0 | 71.9 8.7 { 3.3

0197 | 0304
|

Maintenance Mechanic 16.7 | 26.6 1.7 2.3
C180 0403 | Machinist 24.9 42.5 3.6 | 3.6

C197 | 0411 | Welder 9.9
f´°

14.6 7.1 | 3.1

* Includes only those giving identifiable election diffraction patterns

therefore represents a conservatively low estimato

CRMC000309



Table 10

Summary of Airborne Fiber Types Determined

Analytical Electron Microscopy-

-
"

Gouverneur Talc Company
Number One Mine and

Mill

Determined By

ease
eat

ett

Percent of Airborne Fibers All Lengths

Operation Positive Amphibolesk Positive Non Not
’

Tremolite Anthophyllite Chrysotile Asbestos Identified

Mine
|

19 38 3 1 39

Mill 12 45 2 .38

HO Airborne fibers were identified
aspositive amphiboles by selected

area

electron diffraction

** Amphiboles differentiated by energyenergy dispersivedispersive microchemical analysis

*** Electron diffraction patterns not

many had ray spectra identical to tremolite

sufficient for identification identification however

CRMC 000310



| Table 11

Summary of AirborneFiber Diameters for Positive

Amphiboles Amphiboles
Gouverneur Talc Company Number One Mine and Milt

Operation and Median
’

Geo Std 95 Conf % 0.5 um
´« Fiber Type Diameter Deviation Interval for inDiameter

˛…˛– Median Diameter

pm

Tremolite 83 0.19 2.3 0.16-0.23 83

Anthophyllice N 164 .0.13 .0.13 12.4 0.12-0.15 93

Mill
Tremolite N160 , 0.19

.

2.4 0.17-0.22 87

Anthophyllite 687 0.13 2.9 0.12-0.14 90

* Results of all samples combined for distribution analysis

Number of individual fibers analyzed

29
. CRMC 000311 000311



Summary of Airborne Fiber Lengths for Positive AmphibolesAmphiboles
Couverneur Tale Company Number One Mine and Mill

Table 12

Geo Std 95 ConfOperation and % 5 um

Fiber Type
|

Deviation Interval for In Length
Median Length

uin

Mine

Tremolite 83 1.6 1.8 1.4-1.8 197

Anthophyllite 164 1.5 2.6 1.3-1 90-92

Mill

Tremolite 160 1.5 1.9 1.4-1.7 97

Anthophyllite 687 |.

4 2.9 1.3-1.5 .90

Results of all samples combined for distribution analysis

N Number of individual fibers analyzed

30

CRMC 000312



can be observed by inspection

respectively Only

were keen in the mill . In the mine and mill only 34 of the tremolito

than 5 pm whereas 3-10 of the anthophyllits fibers

airborne

anthophyllite fibers to have larger aspect ratios

inspectionof Figures 2 and 3 and Table 13 Median

forfor anthophylliteand tremoliteaspect ratios of 9.5 and 7.5 were observed

Only 30 of the tremolite fibers had aspect ratios greater

anthophyllite

than 10 to 1 whereas 48 of the anthophyllite fibers had aspect ratios

Typical electron photomicrographs of airborne particulates from the mine

and mill are shown in Figures 4,5 and 6. 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
CRMC 000313
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Aspect Ratios For Airborne Tremolite Fibers
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Photomicrograph of Airborne Particulates from number one Mill and Mine
Electron Photomicrograph

Electron

Electron

Figure 4 Electron

CRMC
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Figure 5 Electron Photomicrograph of Airborne Particulates from Number Mine
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1

{

1

Aspect Ratios for Positive

Gouverneur Talc Company

Table 13

Amphiboles Determined by

, Number One Mine

Aspect Ratio Tremolite Anthophyllite
Measurement Mine Mill Mine

|
Mill

Median Aspect
7.5 7.5 9.5 9.5

Ratio

Aspect Ratio
â��

ˆ� 5/1 23 24 17 15

â�⁄10/1
.

70 70 52
|

52

< 20/1 96
|

96 85 88

< 50/1 99 | 99 99 | 99

* Data shown are for all fiber lengths

000319



COMPARISON OF SAMPLINGAND ANALYTICAL METHODS _
In order to compare results of the present study with historic dust
measurements several comparisons weremade Results of the stationary
samples for correlation of sampling and analysis methods

methods methods are shown in

Table 14. Based on

these limited data the following average relationships
were calculated

Ratio
Average Range

0.22
â��
0.12-0.2

resp dust

fibers > 5 cc . a - 6.7
-

3.1-11.9

fibers > 5 appof
oo 1.2

´°

0.9-1.4

These data also show that an average of 28 percent of the airborne dust in

the mill is respirable

A further comparison of fiber concentrations determined by optical micro-

paired personnalpaired
scopy and respirable dust concentrations is

afforded by the paired

´¢

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

in Figure 7. The

regression
regression line was

forced through the null pointspoints after this null hypothesis wastested 11 and

inweighted valuesis shown

could not be rejected A good correlation 0.73 was found between these

two sampling methods The results of this analysis demonstrated the followin

relationship

fibers > 5 zesp dust m´‡= 6.3
.

38

000320
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_ FIGURE 7
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Fabie 14

Summary of Stationary Samples for Correlation of Sampling Methods

Gouverneur Talc Company Number One Mill :

|
â�� Weighted Concentrations

Sample Total Dust Resp Dust Impinger Asbestos

Station
â��

mg m´‡ mppcf Fibers> 5um

1
7

2.44 0.88
â�� 3.S 4.4

N N 12 N

2 1.47 0.36 3.0 4.3

N N N N

3 8.81 2.14 .7.2 7 6.7

:N N N
. .N

i
’

i
i

j
i

i

= Number of individual samples collected >



.

mill samples

A graphical comparison between total fiber concentrations

The 95 confidence interval |for this ratio was calculated to be 4.1 to 8.5

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

A comparison was also made between weighted fiber exposures

fibers > 5 cc and impinger dust exposures mpocf
for individuals

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

seen no consistent conversion between these sampling
methodswas obtained

although some differences
in conversion values in the mine and

mill are

evident A median conversion ratio fibers > km

mppcs
of 0.5

0.5

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

for the mill These differences are statistically significant
significant 0.001.

Several possible explainations 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 efficiently |collected andand counted

by the impinger method

concentrations
by electron micro-

scopy and fibers > 5 um by optical
microscopy is shown in Figure 8 These

data were found to be highly scattered
with no consistent

correlationcorrelation These

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

of total fibers
by electron microscopy to

> 5 um by optical microscopy

predictive values
can be

|

between nine and mill samples although no single predictive

41

CRMC



. Table 15

Comparisonof Impingerand Optical Fiber Count Results

Gouverneur Tale Company Number One Mine and Mill

.

.

Ratio fibers > 5 mppcf
Summary â��

Statistic Mine Mill

Median Ratio 0.5 1.7

Range of Ratios 0.2-1.2 0.6-3.4

Number
of 6 15

:

Comparisons

95 Conf
.

Interval for 0.3-0.8 1.3-2.2

Median Ratio
o os

æ�� Based on log - normal distribution model

000324
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Table 16

Comparison ofOptical and Electron Microscopic Fiber Concentrations
Gouverneur Talc Company Number One Mine and Mill

; Ratio EM total fiber Fiber > 5 cc
Summary ;

_
:

Statistic Mine
´'

Mill| :

| Median Ratio oe 2 7.1

.

11.0

|
.

:

.

-

;

.

â��
â��

.

Range of Ratios
-

+ 4.1-12.0 - 4.7-47.9

Numberof 5 17Comparisons

95 Conf
|

|
.

. | Interval for 6.7-7.5 -

10.7-11.3|

Median Ratio
,

a

* Based on log - normal distribution model
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COMPARISON
|

OF PRESENT AND

PAST EXPOSURES

The present studies demonstratedemonstrate
elevated exposures to

asbestiform mineralsin nearly all mine and mill process
operations Comparisons between presentdust mppcf and fiber

fibers
> 5 cc exposuresexposures and historichistoric exposuremeasurements areshown in Tables 17 and 18 respectively These data weregathered from a number of sources

Trends in dust
concentrations as a function of calendar

time are difficultto intrepret for several

reasons First and most important is the relative

pausity of data on some operations prior to
approximately 1970

Secondlyvery few samples were taken in any given year and the
representativeness

of these samplesis unknown

For visual

inspection of
trendsin dust

concentrations average values formine and mill operations

by year were

calculated and
are shown in

Figures9 and 10 respectively InspectionInspection of Figure 9 shows
|

no

consistent trends

;
â��

t

in dust
concentrations when all mine

operations are considered On the otherhand the mine exposures for such operations operations asdrilling dragline loading
tramming and mucking show relatively relatively consistent exposureexposure levels over the

’ years with only slight deviations This might be
expected as wet drillinghas been a

routine practice In
addition ores being mined are are

relativelywet

Primary crushing and hoist loading operations show somewhat of a de-

at at the the the the

t

trendtrendcreasing trend Such controls as water sprays for dust
suppression

primary crusher are the most probable explaination for this trend.

45
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Table 17

Summary of Historic Impinger Dust Measurements at the

Gouverneur Tale Company Number One Mine and Mill|
.

Mean Dust Concentration mppcf

1954 1958 1963 1964 1969 1970 1972 1973 1975 1975

Drilling 1 5 + 5 13 7 4s
.

5 3 12

Bragline Bragline Loading
;

7 10 8 3 5 12

Tramming &
.

| 129 11 10 3 ; S 10-15
Mucking Mucking

.

:

Primary Crushing 2 26 23 18 13 48 11 5 18

Hoist Loading 70 140 14 18 10 15 2

Secondary 12 | 23 8 10 12 13 3 8 3 3

Crushing To -
,

Wheeler Grindin
|

15 13 5 3 11 19 4 10
â��

3

Hardinge Grind- 18 14 4 7 8 10 - ; 3

fo) ang
;

j

4 | Palletizing | 40 25 10 re re rr 8 15 2

Bulk Loading 10

| Loading Bags 109 39 31 62

| Other
Mi Thunfight Thunfight

:

4 4

i] Maintenance Maintenance .

,

12 2

} Values for 1954 - 1970 taken from reference 16
2 Calculated from MESA reports references 33-42

à‰�à‰�à‰…à‰“à…�



Table Table 18

Summary of Historic Fiber Exposure Measurements at theGouverneur Tale Company Number One Mine and Mill
:

Mean Fiber Concentration fiber > 5 ´µm
.

Job or Operation 1 2 2 2 2 NIOSH1970 1972 1973
1974 1975

| 1975 1976

Mine
;

.

Drilling Drilling 8 4 1 1 1 3 24
Dragline Loading 16 6 1 2

Tramming & Mucking 22
1

3
8

Primary Crushing 260 22 5 9 20 10
25Hoist Loading 29 ª�� 10 13 3

10 12

Hill
Secondary Secondary

.

Crush-

.

Secondary Crush-
13 5 14 6 9 5 18

ing
;

Mheeler Grinding 30
14 13 17 & 14

CRMC
:

Hardinge Grind- Grind-
33

13 10 8 14
ing

HT Bagging 30
11 15 à“�à“�

5 14TALC Palletizing 27
8 .

.15
4

TALC
.

;000329 Bulk
Loading Loading 8

2

000329 Loading Bags

3000329

Re
ee

jee Other
.

i

Millwright Millwright Millwright
9

2

Maintenance Maintenance
14

2-4 38

1 Taken from reference 16
references2 Calculated from MESA reports references 33-43
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YEAR OF MEASUREMENT



4

A greater trend for decreasing dust concentrations in mill operations is

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

shows a greater decreasing trend in exposure when 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 timeâ�¢

As shown in Table 18 fiber exposure measurements have only been made since

fiber

1970. Results of the NICSH 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 the number one mine by the

Mining Enforcement and Safety Administration MESA Measurements taken

in 1973 and 1976 showed only nil to trace levels 44,45
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DISCUSSION-

Results of the present industrial hygiene study and 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 airborneairborne fibers sizes

length and diameter consistent withwith those found for industrial processes

using asbestos 17 By any reasonable mineralogical or physiological de-

finition of fiber one must consider tremolite and anthophyllite fibers in

these talcs to be asbestiform

More than four decades have elapsed since the first epidemiological data

were published demonstrating adverse health effects of tremolite talc ex-

posure
In 1933 Dreessen 18 publishedpublished the results of a chest 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

Dreessen stated that the observed pneumoconiosis hadnot led to disability

containing
tremolite

containing

The respiratory effects of exposures to tals containing 103 bladed tremolite

Dreessen
and and Dalla Dalla Dalla Dalla Dallain two Georgia talc mines and mills were reported by Dreessen

Valle in 1935.19 A total of 66 workers were given physical examinations

and chest rays of which19 were exposed for more than 10 years with only

2 having 20 or more years of exposure Twenty two of these workers de-

with varying severity Approximately half of

the mill workers exposed to an average dust concentration of 300 mppci

51
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were diagnosed as having pneumoconiosis with 8 having frank symptoms such

as dyspnea cough chest

pain
rales and finger clubbing Examination of

9 former tale 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 par-

manent

Additional case studies of New York tremolite talc workers were reported by

Porro et.al.
20

Fifteen pneumoconiosis deathsin talc workers were studied i

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

bedirectly attributable to the pneumoconiosisconfirming the disabling

character of this exposure These authors concluded that the disabling

tissue changes were due to tremolite talc exposure Some calcifications

were noted

Siegal Siegal et.al. 21,22 reported a study of roentgenological findings among New Yo

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

were described as containing fibrous tremolite and anthophyllite and less

than 1 freeSiO2 A total of 221 talc workers in three mines and five

mills were given chest ray examinations Of the 221 men examinedexamined 32

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

;

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

than 30 years had a fibrosis incidence of .743 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 the fibrosis observed as resembling that seen among asbestos
workers
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vete
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The 32 cases of pneumoconiosis identifiedby Siegal et.al. 21,22
were

followed prospectively by Kleinfeld et.al.
23

In the 14 year period after

died withthe Siegal study 19 of the 32 workers died died with the ages at death rang-

ing from 48 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 EKG and

peripheral blood studies Hgb RBC WEC Diff Count Dyspnea was found

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

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

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

out of 11 demonstrated an abnormal electrocardiogram Peripheral blood

significance

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 25

A comparative clinical and environmental studyof workers exposed exposed exposed exposed exposed

.

toto fibrous fibrous fibrous fibrous

and fibrous talcs in New York State was reported by Messite et.al. 24

Three talc operations in St. Lawrence County fibrous and one operation

in Lewis County fibrous were selected for study and a total of 299County

workers were given physical examinations and chest rays Among miners

of gulmonarythe incidence of
gulmonarygulmonary fibrosis low for both the St. Lawrence and

Lewis County cohorts however the mean duration of exposure was only 12.7

fibrosisAmongand 10.3 years respectively Among millers the incidence of

was12.2 and 4.33 respectively for the St. Lawrence and Lewis Cohorts

Exposure levels in the plants were described as being similar with all talcs

000335
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having a low #zee silica content These authors concluded that both typeshaving types

of talc were capable of producing producingproducing pulmonary fibrous although the tremolite

fibrous variety was more pathogenic In addition these investigators

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

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

was less than 10 years

follow Kleinfeld Kleinfeld 28 additional

â��

incl

In a follow study Kleinfeld et.al. 28 made additional comparisons incl

function

lung function between the St. Lawrence and Lewis County New York cohorts

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

fibrous tales were given chest and pulmonary function tests Dyspnea

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

13 in the fibrous talc exposed group Abnormal auscultatory findings

rales rhonchi wheezing were found in 8 of the 30 workers and 6 of 13

workers exposed to fibrous and 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 fibrous group Both groups showed pulmonary

function changes with 4 of 13 workers in the group exposed to fibrous tald

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

reduced vital capacity Exposures to both groups were considerably in excess

,of 20 mppcf

Several additional additional
|

studies of lung function have been conducted among talc

workers in New York State
26,27,29

function of sixteen tremolite talc workers who ranged from 39 to 69 years

of age mean age 54.8 years All had been exposed to talc dust in milling

operations for 10 or more no previous occupational dustyears years years and andand had hadhad no

53 000336
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exposures The clinical examinations showed 14 of the 16 workers studied

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

fingers was found in 6 workers Increased lung pulmonary infiltration was

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

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

to have reduced vital capacities and one worker was found to have a lung

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

posure for these16 workers was 20.4 years and the mean weighted average

exposure was 68.9 mppcf Thirteen of the 16 workers studied gave a positive

smoking history 30 cigarettes per day for a minimumof 5 years

In a subsequent study Kleinfeld 27 performed similar studies as those descri

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

age and smoking history In the talc cohort29 had dyspnea versus only 2

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

incough and none in the controls and 8 tale workers showed finger clubbing

whereas no clubbingwas noted among controls Sixteen of 43 talc workers

had positive ray findings of pulmonary infiltration and none in controls

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

one controlThese talc workers had a mean exposure duration of 19 years

and a weighted average exposure of 62.3 mppcf

A study of chest ray findings and clinical symptoms among miners and millers

at the Gouverneur Talc Company number one mine and mill has been reported

by Kleinfeld et.al. 16 Thisty nine workers with a mean exposure of 16.2

years range 11-12 years were studied addition to 41 controls who lived



in the same geographic area and who were of the same sex and mean age but

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

talc workers versus 7.33 for controls finding similar to that seen in

anthophyllite asbestos workers 33 One worker studied was said to have

radiologic findings compatible with pneumoconiosis whereas
no cases were

found among controls These authors suggested that talc containing tremolite

and anthophyllite may be less fibrogenic than chrysotile or amosite asbestos

at similar exposure levels and exposure duration however these authors did

notnot preclude the possible existance of pneumoconiosis among these workers as

no lung function studies were conducted

Although the above studies have demonstrated the presence of pneumoconiosis

among tramolite talc miners in New York these study designs were insensitive

for detectionof carcinogenic risks However two retrospective proportional
detection

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

and pleura among these workers 2,3 The initial study by Kleinfeld et.al. 3

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

of exposure to tale dust in addition to those who achieved
a minimum of 15

years of exposure between 1940 and 1965 Among this cohort there were 91

deathsof which 10 113 were due to malignacies of the lung or pleura

whereas only 2.9 3.2 were expected Inaddition 28 deaths were due to

pneumoconiosis or its complications One of the respiratory cancers was a

fibrosarcoma of the pleura

In a subsequent follow study Kleinfeld et.al.

the previous Cohort from 1960 to 1969 This cohort consisted of 260 workers

56 56
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among which there were 108 deaths Thirteen of these deaths 123 wore :

due to respiratory cancer whereas only 4 3.7 were expected Twenty

nine deaths were due to pneumoconiosis or its complications These authors

analyzed 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 undertaken In addition the limitations of proportional mortality

pneumoconiosis

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

known

An
excess

cancer risk has been demonstrated among workers exposed to

anthophyllite asbestos
30,31,32 Kiviluoto and Meurman 30 studied 1,092

anthophyllite asbestos workers who had worked for more than 3 months

between 1936 and 1967 and compared cause specific mortality with rates

for Finland In addition chest 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 31 has also reported on the mortality experience of anthophyllite

asbestos workers in Finland This study included 1030 workers who had been

employed for three months or more from 1936 to 1966 and followed until 1968

calculatedExpected cause specific deaths were calculated using Finland national rates

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

of 53.4 53.4 53.4 53.4 years years years years years . Twenty Twenty Twenty Twenty Twenty Twenty five five five five deaths deaths deaths deaths deaths deaths ( 123 123 123 )pected with a mean age at death of

57 000339



had asbestosis as an underlying cause and in addition there was a
asbestosis

highly significant excess risk of respiratory cancer 13 obs versus

6 exp 0.01 No mesotheliomas were detected The mean latency

between first exposure and death due to asbestosis was 19 years

.

One of the most comprehensive studies of mortality and morbidity among

anthophyllite asbestos workers was reported by Meurman et.al. 32 A cohort

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

two mining operations one of which producedobtained obtained obtained obtained obtained from from from fromJune 1967 was obtained

anthophyllite asbestos and the other produced mainly tremolite 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 locul 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 andconcluded that a 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 tremolite

or anthophyllite have demonstrated an excess risk of both pneumoconiosis and

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

000340
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among such exposed workers has yet been demonstrated however an excessive

incidence of pleural changes including pleural calcifications have been ob-

served in chest films

CRMC



CONCLUSIONS AND RECOMMENDATIONS

Results of the present industrial hygiene study show numerous operations

in both the number one mine and mill to have excessive exposures to air-

borne fibers Analyses of both bulk tales samples and airborne dust samples

by analytical electron microscopy have shown that a majority of these fibers

are asbestiform tremolite and anthophyllite 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

â��

|

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

an
should be provided with respiratory protection as spec.fied in



5. All provisions for medical examinations specified in the

OSHA asbestos standard should be followed

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

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

label 8

61 CRMC
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Vah Vah VanderbiltCompany.Ine MINERAL PRODUCTmoe Vah Rh Vanderbilt Vanderbilt Company.Ine Company.Ine Company.Ine Company.Ine Company.Ine

NOTE Excosure to all aircome mineral dusts is subiect to OSHA requlations in accordance with Section 1910.93 of the Occupational Health and
Safety Administration Standard as pudished in the Federal Register of October 18 1972. starting on page 22139

SECTION I

TRADE NAME AND SYNONYMS
IT FIBER No. , IT Fiber ˆ�N Industrial Fibrous Talc

MINERAL FAMILY

Hydrous silicates

CHEMICAL COMPOSITION
Complex hydrous calcium magnesium silicates

;

INGREDIENTS INGREDIENTS

,

MATERIAL SECTION II INGREDIENTS
RANGE

Asbestiform tala and or astrectiform anthaphyllite 20 - 40

Tale - asbestiform , 5-15

asbestiform tremolite and anthophyllite 40 - 60

7 Serpentine
.

10-20

SECTION III PHYSICAL DATA

:
COLOA :

White | SPECIFIC GRAVITYHO | 2.7
APPEARANCE . Fibrous

OTHER PROPERTIES

SECTION IV HEALTH HAZARD DATA
: TLVMATERIAL

TLV

Asbeatiform tale and abestiform anthophyllite 5 fibers in length

Talc - csbestiform 20 Mcccf

asbestiform tremolite and enthophyllite
,

-} 20 Moocf

.

Serpentine
_

50 Moccf

Quartz 30 ma./cu.m + % Quartz +2 |

SECTION V SPECIAL PRECAUTIONS

. PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

Avoid breathing dust Use respirator if TLV’s exceeded

000349
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| SAFETY DATA SHEET

NOTE Exposure to all awtorne mineral dusis is subject to OSHA regulations in accordance with Section 1910 93 of the Occupational Healin and

Safety Administration Standard as published in the Federal Register of October 18. 1972. starting on page 22130

SECTION 1

TRACE NAME ANO SYNONYMS MOULDENE IT FIBER No. 2 Industrial Fibrous Talc

MINERAL FAMILY

Hydrous silicates

CHEMICAL COMPOSITION Complex hydrous calcium magnesium silicates

MATERIAL

SECTION II INGREDIENTS ;

* RANGE

| Asbestiformtals and sabestifnom anthophyllite 40 - 60

Tale
- asbestiform 5-15 5-15

Non bestiform tremolitetremolite and anthophyllite 30 - 60

Quartz
. 5

Serpentine
5-10

.
. SECTION 1 PHYSICAL DATA

COLOR White
SPECIFIC GRAVITYHO 2.7

APPEARANCE | Fibrous

OTHER PACPERTIES |

MATERIAL SECTION IV HEALTH HAZARD DATA
TLV

Asbestiform talc and asbestiform anthophyllite 5 fibers 5˛…min length

Talc ~ asbestiform
20 Moocf

asbestiform
: 20 Mosof

Serpentine _

.

- | 50 Moocf
:

:

Quertz 30 mo./cu.m ee * Quartz - 2 f

SECTION V SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN TAKEN IN MANGLING AND STORING

,

Avoid breathing dust Use respirator if TLV’s exceeded _

q
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NOTE Exposure to all aircome mineral custs is subject to OSHA regulations in accordance with Section 1910.93 of the Occupational Health ard

Safety Acministration Standard as published in the Federal Register of October 18 1972 starting on page 22129

SECTION 1
’

TRADE NAME ANO SYNONYMS
SYNONYMS * NYTAL 99 NYTAL NYTAL 100HR Industrial Talc

MINERALFAMILY Hydrous silicatessilicates

CHEMICAL COMPOSITION Complex hydrous calcium mccnesium silicates

SECTION INGREDIENTS

MATERIAL
SECTION 11 INGREDIENTS * RANGE

Tolc 20 - 30

asbestiform asbestiform
tremoliteand anthophyllite . 50 - 70

Serpentine 20 - 30

Quartz
´°

1-5

SECTION III PHYSICAL DATA

COLOR White | SPECIFIC GRAVITYH 11 +28 +28

APPEARANCE Powder

OTHER PROPERTIES

MATERIAL
SECTION IV HEALTH

HAZARD
HAZARD DATA

TLV

Talc 20 Mpocf

asbestiform tremolite and anthophyllite 20 Moocf

Serpentine
- 50 Moocf

Quartz 30 ma./cu.m â��- % Quartz + 2

J

SECTION V SPECIAL PRECAUTIONS
.

PRECAUTIONS TO BE TAKEN IN HANDLING HANDLING AND STORING

-

Avoid breathing dust Use respirator if TLV’s exceeded

CRMC 000351
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= ivandeiroomparWind SAFETY DATA SHEE

NOTE Exposure to all arborne mineral dusts is subject to OSHA requlations in accordance with Section 1910 of the Occupational Health and
Safety Administration Standard as published in me Federal Register of October 18 1972. starting on page 22109 .

SECTION I

. TRADE NAME AND SYNONYMS
NYTAL 200 NYTAL 300 NYTAL 400

Hydrous silicates

Industrial Talc

MINERALMINERAL FAMILY

. CHEMICALCOMPOSITION COMPOSITION Complex hydrous calcium magnesium silicates

MATERIAL .

SECTION II INGREDIENTS
* RANGE

Iola
20-40 20-40

asbestiform tremolite and anthophyllite 40- 60

Serpentine 20 - 30

Quartz 1-5

SECTION III PHYSICAL DATA

COLOR | White SPECIFIC GRAVITY 0̂� 11 2.8

APPEARANCE

Powder .

OTHER PACPERTIES 7

MATERIAL
SECTION IV HEALTH

HAZARD DATA
TLY

Talc 20 Moocf

anthophyllite

anthophyllite

20 Mocef

Serpentine
:

: 50 Moocf |
Quartz

" *

mg./cu.m ˆ•% Quartz + 2

SECTION V SPECIAL PRECAUTIONS

PRECAUTIONST TAKEN IN HANDLING AND STORING

Avoid breathing
recirator if

Avoid breathing dist Use recirator if TV’s TV’s excended

000352
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NOTE Exposure to all airborne mineral dusts is subject to OSHA regulations in accordance with Section 1910 93 of the Occupational Health ansSafety Administration Standard as punished in the Federal Register of October 18 1972. starting on pace 22139

.

SECTION I

TRACE NAME AND SYNONYMS

CERAMITALC 10AC CERAMITALC HDT Industrial Talc
MINERAL FAMILY

Hydrous silicates

CHEMICAL COMPOSITION

Complex hydrous calcium meanesium silicates

SECTION INGREDIENTS INGREDIENTS INGREDIENTS

MATERIAL
- SECTION II INGREDIENTS

* RANGE

Tale
20 - 30

ashastiform tremolite and anthophyllite | 150 - 70
Serpentine

20 - 30

Quartz
;

1-5

SECTION III PHYSICAL DATA

COLOR

White SPECIFIC GRAVITY H.O 2.8
APPEARANCE

.

Powder

OTHER PROPERTIES

|

MATERIAL MATERIAL SECTION IV HEALTH HAZARD DATA
,

*MATERIAL
,

.

TLV

Iala 20 Moocf

asbestiform tremolite and cnthophyllite | 20 Mopef

Serpentine
| 50 Mppcf

Quacks mq./cu.m mq./cu.m ˆ•% Quartz + 2 |

SECTION V SPECIAL PRECAUTIONS
.

PRECAUTIONS PRECAUTIONS TO BE TAKEN IN HANDLING AND AND STOPING STOPING

respirator if TLV’s exceeded

000353

OVER FOR AUST AUST FAFA INSOFMA INSOFMA

Ta



4

~s,

- MINERAL PRODUCT
SAFETY DATA SHEET

PEE

EN VERE NL Ibo

´«4 -: = â��

NOTE Exposure to all airborne mineral dusts is subject to OSHA regulations in accordance with Section 1910 33 of the Occupational Health and

Safety Administration Standard as published in the Feceral Register of October 18. 1972. starting on page 22139

SECTION 1
4

No. 1 CERAMITALC 10 IT 3XTRADE NAME SYNONYMS CERAMITALC CERAMITALC No. 3X Industrial Talc

MINERAL FAMILY Hydrous SilicatesMINERAL FAMILY
:

Hydrous Silicates

5, CHEMICAL COMPOSITION Samplax
calcium

Samplax hydrous calcium magnesium

magnesium silicates

magnesium silicatesiy.

a

sk
MATERIAL

SECTION

SECTIONSECTION II INGREDIENTS
4. RANGE

Talc 40- 40

and anthophylliteanthophyllite 60- 60asbestiform tremolite

Serpentine 30- 30

Quartz 5

SECTION III PHYSICAL DATA

COLOR

7

.
White SPECIFIC GRAVITYH = 2.8 2.8

APPEARANCE Powder |
OTHER PROPERTIES

MATERIAL
"

SECTION IV HEALTH HAZARD DATA
TLV

Talc 20 Moocf

asbestiform tremolite and anthophylliteanthophyllite 20 Mosef

50 MppofSerpentine

Quartz 30 mg./cu.m â�� % Quertz 2

pone! _

SECTION V SPECIAL PRECAUTIONS
.

PRECAUTIONS TO SE APEN APEN WAOLING AND 37CPING
.

Avoid breathing dust Use respirator if TLV’s exceeded 000354 -

ee
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SAFETY DATA SHEE

SAFETY
Safety Administration Standard as published in the Federal Register of October 18 1972.

NOTE Exposure to all airborne mineral dusts is subject to OSHA regulations in accordance with Section 1910 93 of the Occupational Health and

1972.

1972. starting on pace 22139

SECTION 1

TRADENAME AND GYNONYMS IT IT 3X IT 5X IT FT IT 325 IT 625 Industrial Talc

MINERAL FAMILY
Hydrous SilicatesSilicates

CHEMICAL COMPOSITION Complex hydrous calcium magnesium silicates

MATERIAL
SECTION II INGREDIENTS

RANGE

Talc 40

asbestiform tremolite and anthophyllite 40 - 60

| __ Serpentine 20 - 30

Quartz 1-5

i
4

DATA

i
SECTION III PHYSICAL DATA

: COLOR White | SPECIFIC GRAVITYH ˆ� 1f +28 +28

: APPEARANCE Powder

: OTHER PROPERTIES m,

SECTION IV.HEALTH
IV.HEALTH

MATERIAL SECTION IV.HEALTH HAZARD DATA
TLV

Talc
- | 20 Mooci

asbestiform tremolite and anthophyllite 20 Moocf

:

Serpentine
50 Mppcf

: Quartz 30 mq./cu.m mq./cu.m â�� % Quartz + 2

: SECTIONV SPECIAL PRECAUTIONS â��

â�� PRECAUTIONS TO BE TAKEN TAKEN PANCHINGPANCHING AND STORING

Avoid breathing dust Use respirator TLV’s exceeded

CRMC
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APPENDIX II

Results of Individual Air Samples-
And Summary Statistics for

NIOSH Industrial Hygiene Study
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JUB TITLE cacececeece ce eee eee ene test ete eee om

MINE KUNEMIN KUNEMIN
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meee

ACPEPPER ACPEPPER MAN -

UNDERGROUND UNDERGROUND LABURER

PHILLER

STAMOND OHILLER . ae ciecee quests sd beeem sew eeens meen

PAISE BURING MACHINE OPERATOR 0 oe cee eee

creer
oe:

HAISE BUMING MACHINE KELPER 20 0

ee
ce ee ce ee

HUGERGROUND HUISTMAN Ce ve te bee ee ce
Re eee ne eee ee

POISTMAN

HINDERGHUUND STOCK CLEAK-

SUPPLY MAN

EINCO MAN

DUTTES 0 ween

UNDERGROUND SUPERVISOR

TO REGULATE AND CONTROL
|

FLOW OF MATERIAL PROK CRUDE ORE PACKEY THROUGH THE

CRUSHING CIRCUIT TO EITHER STOCK PILES OR
LOADING

FAFA

IUITIES

na
ine

dinenren

*

FILLS ORE CARS WITH
BROKEN ONE OR WASTE FROM DRIFTS RAISES OR STOPES AND
TRANSPORTS TO ORE

POCKETS.ORE POCKETS.ORE PASSES
NH

OTHER
PLACES

AS DIRECTFU tee eee
vw eee eee eee

LOAD ORF INTO TRAM CARS
- Bre ee ee ee Re meeee

PERFORMS GENERAL LABOR

WORK SUCH AS DIGGING SHOVELING CLEANING DRIFTS
ING TIMBER HINE SUPPLIESEIC.-EIC.- 3) tere

OPERATES ALL REQUIRED

DRILL EQUIPMENT AND HOVES EQUIPMENT IN AND OUT OF â��-+---
BLASTING AREAT

eo:

.

TO OPERATE DIAMOND CORE ´' weece nee we me ee
ee

DRILL FOR DRILLING TEST AND BLAST HOLES
7

HAVE SET UP AND OPERATE | we
en reneteceae een

RAISE BORING MACHINE TO DRILL HOLES

TO AS31ST RAISE HORING . . we.
ne ecet cn eemie

MACHINE OPERATOR TO HOVE,SET UP AND OPERATE MACHINE .
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vee eee!

RELATED RELATED
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WORK
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AND

OPERATE
HINE AIR COMPRESSOR

een
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.
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; i
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HENDINGE UPERATUR . Lo Soe ee we tae

PROCESS AIR OPERATOR Ce eee . eee

WHEELER WHEELER OPENATON OPENATON

PACKEN

PACKHOUSE UTILITY UTILITY MAN veeeee es

PACKER SERVICEMAN SERVICEMAN

DUTIES â��

FIMEN MACHINE

OPERATES THE COMBINED -- Loe ee ees
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~
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â��
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.

ce eet
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tee -- res
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9

ames
&

SRS
ST

- eee mee eee eeetee

.

ewe - mew ee ee eeee

~ ~~ - â��â�� eweee oe
woe re eee rary ~

-
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000363
TALC

HT

CRMC

24 SAMPLING SAMPLING SAMPLING PROCEDURES PROCEDURES

ae .
cee ee ce SAMPLING METHOD ANALYTICAL ANALYTICAL YECH, (0 00 cree cca pester creeceneemenmicne catsmananaeenane weve 8 TatEe E wma pata

GRAVIMETHIC PUSI WEIGHT oe,

os

. . HESPIRAALE HASS SAMPLES ARE COLLECTED ON M5 POLY
â��

-

VINYL CHLORIDE FILTERS5,0UN PORE STIED WITH FLOW 197

LITERS PER HINUTE NYLON CYCLONES 10PM ARE USED FOR

-

ae
ve cyte eee

ee eee re

eee SIZE SEPARATION FILTERS ARF HEIGHTED TO THE NEAREST ---

V.ING USING A CAHN GRAH ELECTROBALANCE AND DUST COAS

CENTRATIONS REPORTED AS H3

IMPINGER SAMPLE OPTICAL MICRO

â�� . MIDGET IMPINGER SAMPLES ARE COLLECTED USING ETHYL AL

~ lees

eoteee
oe Ce

ee ee cee ee eee wee COHOL AS THE CULLECTING MEDIUM WITH FLOW 2.83 LITERS

., PFR MINUTE AFTER DILUTION SIMPLES ARE PIPETLED INTO

DUNN COUNTING CELLS ALLOWING A 30 HINUTE SETTLING

-
- cece s+ +) IIHF PARTICLE COUNTS ARE MADE AY TWO COUNTERS USING â��â��â��

.

BRIGHT FIELD OPTICAL MICROSCOPY AT 100 CONCENTA

TIONS ARE HEPORTED AS MILLIONS OF PARTICLES PER CUBIC

--
-

-
wees

sont
-) FOOT OF AIR HPPCF,

cere

tort
ere terre

me ens

oh wmaarnr

re ee mere ee ee eet

â��F



INDIVIDUAL SAMPLE WESULIS

:

TALC TECHNIDURT

. . seer .

LE vet ANALYTICAL ANALYTICAL ANALYTICAL TECHNIQUES TECHNIQUES TECHNIQUES HAVIâ�⁄LITICHAVIâ�⁄LITIC /PUS1.PRE LIGHT LIGHT

Supe t SAMPLE SAMPLE CATE TIVE TIME VOLUME CONC UNITS ene ee ee eecneee cuensewuneeemens vamee´¢ oceens os

ete dl NN
% UFF M3

19 yonl 11/06/75 â�¾ SSVn 1455 -.--â�� 0.8159â��
0.8159â��

0.846 ´'.M3 Seem ne me ee were.
_

22169150 / 952¸�0

14 Juha

.

11/06/75 0659 1456 ... 0.8193 - 0.952 M3 a rs ecient een re eee
HOVED IN 700 LEVEL AT 830

,

LEIGHTED AV .952

21 3751 11/06/75 0783 1455 0,8023 0,8023 0.125 M3

:

ae

LUATEDLUATED
AVE " 0.125

0.125
.

;

.

.

.

ta 1909 11706775 11706775 0653 1459 1929 185 H3
ee

eee

â��

â��
: DRAGGING TO 700 FOOT LEVEL LUNCH TAKEN 1136 TO 1280

WEIGHTED AVE 0.581
-- bm ee see : women

wee are ee ee nee ne
-

.~ ae

31 1758 11/06/75 0659 1455 1455 0,8091 1,569 H3
FOOT

â�¢
.

oe
as

.- SCRAPPING 10-700 FOOTLEVEL---sence
cee

WEIGHTED WEIGHTED WEIGHTED ANFLE ANFLE 1,509

bh Subj 11/00/75 11/00/75
´'

0700 1455 ..0,8006 ..0,8006 1.7230 H3 oaee â��

te

WEIGHTED AVE 1.723

a

13 1423 11/06/75 â��. 0700 1455 - 0.8074 | 0.582 0.582 | MG H3 eeeeeee eeee :

_

EIGHTED AVE 0.582

21 Jeso 11/00/75 9490 1445 . 017292 017292
,

1.001 43

â��ee

.

;
LUNCH TAKEN FROM 1130 TO 1240

EIGHTED AVE x 100’1 100’1
.

. cee etn 1130 ne mcemmene epee memene eR nT Me eee teenâ��

6 41 1919 11/06/75 4590 1340 096833 096833 1,419 M3

03190137 ** â�¢ 7.419 -

Lee ee eee re ee eee

ome

A 1007 11/06/75 9060 1415 0.7292 0.7292 0.535 MG 43
-.

-

- EIGHTED EIGHTED AVE J 0.555
cence ene we wen ceneem mee ten ee mene a ets

CRMC

CRMC ´°´§ " 1641 11/08/75 0659 1959 0,8159 0,233 86783

CRMC ª��= U.233
- ce

nek ep lee tee te en er ee

HT

HT et
rr

374 11/04/75 0719 1420 V.7156 V.7156 02643 86/43

TALC
L 1.713-1.713- ¯� AT* 6.043

: ea ee eee eemS cea -- -- mm
te

TALC 24 9901 11/05/75 1513 2238 017560 017560 415 43

â��

000364 EIGHTED AVER 0.516 ;
.

L
bec gare eee cee wee ee

:
=~

000364
;

Lot

000364 3 31 3419 11/09/15 11/09/15 0731 1430 067122 1.137 MGM3

,

- . GENERAL LABORER 0022-2 ee
eeee



AVIL SAMPLE RESULIS

2771

be ere 15 ANALYSICAL ANALYSICAL TECHNIQUET TECHNIQUET GRAVIHETRICGRAVIHETRIC GRAVIHETRIC

DATET

wa

6389197 6389197

13

atived

et

0191301913

>
ab"

23

130311

EluTED

Ø§Ø†

WEIGHTED WEIGHTED

: F

WEIGHTED

16

611-9134 611-9134

17

-Elb´‹IFO

—‰—°

19

ZEIG TED

27

EIGHTED

28

-516-160

Ø‹Ø§ØƒÛ�

031013 031013

a)

SIMPLE

..

AVF =

t

1992

=

ni n

11

1001

Alt "

1450

A =

1956

/ =

429

AVE.E

1445

AVE =

1431

AV˘�

a

arf =

1984

AVF.I AVF.I

1659

AVF

6941

AVE=

1412

AVE=

1445

AVF

1050 1050

/

5927

UATE

1,137

31/04/75

1.132

11/03/75

00000

11704775

12501 12501

11/03/75

0.009

11/04/75

2.115

11/03/75
0.449

11/04/75

0,756

11/04/75

0.415

11/04/75

?!

11704775

0.391 0.391

11/04/75

090’0 090’0

11/09/75

033

18/03/75

0.999

11703775
.

0.947

11/05/75

11/04/75

11

NU

0719

1438

U7UA

1410

0717

à‰ƒà‰ƒ

U940

0743

0745

0711

0711

0710 0710

1520

1576

1520

0730 0730

tine
UFFUFF

1425

2238

1425

2237

1430

â�†23â�†23

1417

1420

1421

1427

1426

1429

2248

2253

2250

1428

POST WEIGHT

VOLUME

M3

V.7241

0.8159

0.7828

0.8006 0.8006

0.7530

0.8023 0.8023

0.674A

086748

0.6731

0.7411 0.7411

0.7394

0.7394 0.7394

0.7615

0.7598

0,7649

067105

CUNC

4

1,132

0.600

1.561

01649

2,735

0,449

0.756

0.415 0.415

0.728

0,3910,391 0,391

01460

0.433

0.499

0.947

.719

0,430 0,430

UNITS

MG

H3

M3

43

M3

M3

43

MG

M3

M3

N3

H3

M3

N3

N3

86/43

oo pe apelin ete

- ne ee rere pee en omen eee pee mre eT om ae ee

Reeeees



DIVINUAL SIMPLE RESULTS

ve ftir "

tee
: â��

fee heeease ppm Aetreanine 1 6 enna teenie

TE -81.907143L -81.907143LENTICAL ENTICAL ENTICAL TECHNIQUET TECHNIQUET GRAVIMETRIC GRAVIMETRIC PUST WEIGHT
.

â�� SnIFT SAMPLE DATE 11 TIME .. VOLUME CUNC UNITS ee wee eanne meme be eee eee wee ee

:

IN On LIFF M3
;

031-0130 377= 0.450

:
2 1057 11/03/75 1525 2252 4.7598 4.7598 0.375 43

|

-- Sef = 0.395
.

a

g 11 1000 11/99/75 0410 1428 0.0025 0.218 H3

Fi WEIGHTED WEIGHTED AUF.5 AUF.5 0.218
:

:

25 1477 11/05/75 1521 2300 0.7802 0.7802 0.282 43
,

.

,

WEIGHTED AVE 0.242
.

â��*

3 E ×�×� 1359 11/04/75 0737 1424 0.0918 0.231 M3

-

EIGATED AVF U.2
.

10 3443 11/04/75 0815 3424 0.7292 0.439 M3

T aye,2 0,439

dn 1932 9. 11/05/75 .1524 2247 0.7530 89 0.372 0.372 M˜ H3
.

7

169131 avt es 0.372
:

:

.

7

.

ae
- tee erett . eee

oe CRMC -

rn 10 1028 11/09/75 0737 1429 0.7003 0.314 M3 CRMC
WEIGHTED AVE.C 01310

.

CRMC

20 bo 836 11/04/75 0755 1413 0.6425 0.289 MG HT
EIGOTED AVE 0.299

.

.

TALC

01 11 1453 11/00/75 085
7

1455 0.8178 10137 10137 M3 TALC
E TFD AVE.Z 1.1311.131 000366
a

;

--

Swe
tee ees

.

:

vee 000366 eeeme eee er ee te meee reeeeen am emmy mae
memes +

02 12 1835 11/00/75 0655 1455 0.8159 0.858 | HG M3 000366
3 0914913- APP = 0.058

4 51 1445 11/06/75 6781 1455
-

0,8057 0.422 43
;

; MORKING AT SHAFT STATION

WEIGHTED WEIGHTED AUF.Z 0.422 .
- .

-- vee ee nn SHAFT were meek ee ee ee enema See Sn ge ae ne Toren
a

rare meee

à„� 1- 1405 13/07/75 0715 1327 0.6323 0,158 43

GE WEIGHTED WEIGHTED AF 4.15h 4.15h _

_
vee rete eee Fe

oe,

w) In ran 11/07/75 11/07/75 0733 1325 0.6153 4.847 H3

re 03169137 0316913703169137 teh e 4,007 . .
.

.

.
vu

eee re nee emnermamnnes eeene

270 51 1050 11/07/75 11/07/75 .0729 1330 0,0230 0,0230 0,593 H3

NETTED NETTED NETTED AF, 2 0.595 a .
.

;

eee
ee

402 be 1P 0 11/07/75 11/07/75 0746 1300 0.5537 0.581 43

à‰�à‰¢à¾�"od* 02501 .

a bey ae bee terpenesea nee es



INDIVIDUAL SAMPLE HISULISHISULIS

JALC oe
:

" Ir sonan PTT Caee Peqeesused gdavitig beg POST PRE Elumi Elumi
b

i SAMPLE CATE 1141 7.11 à‚�à‚†CURC UNITS
Poe ad, Mey Un urr à‚«

à‚�à‚�
CURC

.

.

5 4 18-4 11/07/75 0712 ´¢ ´» 400323 09595 09595 MI110 Aft 0.395
:

~
09595

31 1344 11/01/75 9725 1331 4102211 2.457

;

moe
.

´¥ 2.457 .

WEIGHTED WEIGHTED AVE r 2.957
â�¢ 4102211 2.457 M3

M3 .

×�×� 149 1715 Allo 0 1325 0.6438 0.6438 0,997 :

LIGHTED A = 497

|

i 0.6438 0,997 MS oe

ee

´«

15 2001 11799775 ´' 0707 1421 1479 MG
EIGHTED va 1421

ao : 0.722

EIGHTED AVE 77140
ci

1479
0.722 MGM3

atil TIED aft ys 0,152
ay 900 :

ˆ'

752 . M3
Stee

ee
ee

.

__
900

woke ee
ben an

a
eeâ��

. .

-
+ ate

He a eee teas. .

eters

-
me

.
et od ~ â��

bl

+ eee
.

~~ .

:

a
moe some ~s as

â�� 7

CTO

ed
ee
ga co meh Re rin teepee000367



renea

000368
HT

CRMC

3

i

11

OLE METHOD METHOD / ANALYTICAL TECHNIQUET TECHNIQUET TRYINGEN TRYINGEN SAMPLEZUPTICAL SAMPLEZUPTICAL SAMPLEZUPTICAL HIGHU

INDIVIDUAL SAMPLE RESULTS RESULTS

TALC

Shiel SAMPLE DAIL TIHE TIME YULUME
Hah QU NU

:

ON UFF ur

à“�à“� 01 11/00/15 2a enn 3.00003.0000

WEIGHTED AVE.â�� 12.708 ee me ee em ae ees ew mre cen ese

6 11/06/75 0112 0149 1.6940

16 0554 11/00/15 1244 1312 2 1785

WellTTEDWellTTED AVE 8.595
-

.

-

a
â��_

ta 0005 va -11/06/15 -11/06/15 0845 9715 10000 10000 .

PEIGHTED PEIGHTED AVE 4.308

1 0495 21/06/7521/06/75 5.00005.0000
WEIGHTED WEIGHTED AVE 3,844 3,844 oe

17 0145 11/06/75 2.0000

17 0215 11/06/75
i

5.0000 5.0000
2 17 0373 11/00/75

WEIGHTED AVE 19.505

4 0535 - 11/06/750938. | 2923 _15017 _15017

WEIGHTED AVE 116678 ...
â�� ne

14 0233 11/00/75 5.0000

WEIGHTED AVE 15,774

WEIGHTED 0001 11/06/15 11/06/15 3.0000 3.0000 |

WEIGHTED AVE 1,972
noes

14 0394 11/09/75 12155.0000
~

MEIGHTED AVE 3.940

CUAL

12.708 12.708

18.372

18,743

11,670

15.774

1.0000 24.536.MPPCF

1,972

3.940

UN˜°TS

MPPCF

MPPCF

HPPCF

MPPCH

MPPCA

MPPCF

MPPCF

24.536.MPPCF

MPPCF

MPPCF

USING A PICK AND A SLEDGE UN BIG PIECES
OF ORE NO

RESPIRATUR

´• SAMPLER HAS HOOKED UNTO ˜°HAMMER LAN FUN 27 MINUTts

SAMPLER MUURED UNTU TRAMMING TRAMMING LAR FUN 20 MINUTES

SCRAPPERMAN PULLING URE TO 700 LEVEL

SCRAPING

DRILLING
ING DURN

´«

ONE DUMI TU 700 FOOT LEVEL NU WESPIRATOÆ„�
´°- eee

HOLES INTO HUCH STARTING AT BUOPLET AND HUMA
TO 900 FEET NO RESPIRITUHRESPIRITUH RESPIRITUH

PICKINGUP RE WITH HUCKING MACHINE AND PUTTING IN

CARS RESPIRATOR WAS NOT PORN .

MPPCF

â��

MPPCF

.

CHECKING INSTRUMENTS AND COLLBETONS COLLBETONS ON ROUF

FOR 20 MINUTES 1U HINUTE IN CONTRUL ROOM DUES_
THIS 2 TIMLS PER SHIFT af

wae



1STy POUL

tare

act HE beta earch er ICAL

opel

WEIGHTED WEIGHTED

15

WEIGHTED WEIGHTED

12

EIGHTED

23

EIGHTED

11

EIGHTED000369

CRMC

22

SIMPLE

â��Ad,

0415

AVE =

0251

AVE3

0694

0980 0980

Aveix*

0783

AVE "

0274

AVE .

0241

AVE F

0151

AVE

0745

AVE "

06130613

SAMPLE PESULTS PESULTSPESULTS

WATE

11703775

1,013

11/04/75

0.548

11/06/15

11/00/75

2.784

1179477511794775

3.515

11/03/15

1,204

41704/75

3,420 3,420

11703775

2.884

11704775

3.579

11/03/75

1k 1k

ON

1325

1230

0908

0940

1038

0833

1148
ort

1355

1500

0938

1014

1100

0903
- 0903

VULUNE

LF

5,0000

3,0000

.0000

S,vuuy

3.0000

S.0000

5,0000 5,0000

5.0000

5,4000

PROHIINETPROHIINET 19Th6gH 19Th6gH SAMPLE UPtiCAL MICHU

CUNC .

B13B13

2.411

2,856

5,515

3.926

2.884

5.579

2.500

UNITS

MPPCF.

MPPCF

MPPCR

MPPCF

.

MPPCF

MPPCF

MPPCF

MPRCF

MPPCF

MPPC¯�

TWEIGHING OUT SAMPLES AND CHECKING INSTRUMENTS FOR 10

We ee mello ntti a redoceccarattetaihes
*

nnee Cr nea

CHECKING INSTRUMENTS FOR 12 HINUTES IN CONTROLROOR
FOR REMAINING 18 MINUTES HORE

HESPINATOR

MOVING SCRAP SCRAP IRON OUTSIDE. 6. ee wee eee a

a

PROCESSING HET ORE FROM 1100 LEVEL

SECUNDARY CRUSHER OPERATON RUNNING CHUSHER AT
HEAD

FRAME

rr a oe te lehe

WATCHED HIN SIFT AND CHECKED CONVEYOR STAYED
CONTROL HOUM MOST OF TIME

eeee nen

CHECKING INSTRUMENTS FOR 7 MINUTES STAYED IN

1 CONTRUL
ROOH FUN 23 MINUTESNO RESPIRATOR .

an

enna-

TAL TIME OF 30 MINUTES HEAVY EXPOSURE MORE RESPIHA

TAKING HOURLY SAMPLE FOR 5 MINUTES STATED IN CONTROL

ROOM FOR OTHER 25 MINUTES WEARS RESPIRATOR

LEAK CORRECTIONS AND INSTRUMENTATION CHECK FOR T

MINUTES REHAINDER 23 MINUTES OUTSIDE OF CONTROL A. â��--â��

meneame

INSPECTING SCALES COMPRESSOR AND DUST COLLECTORS UM

MOOF FOR 10 MINUTES 20 MINUTES IN CONTHUL ROOM MORE

RESPIRATOR ee .

cece MORE



% INDIVIDUAL SAMPLE RESULTS

scp ors

THE a pedS ANALYTICAL ANALYTICAL ANALYTICAL ANALYTICAL

getsh 379.75
DATE TIME

MAN ttl, ait,

,

IN

21 9745 11/04/75 11/04/75

EIGHTED AVE â�¢ 6.354 6.354

10 6450 11/04/15

21 vans 11/04/75

0319013- **** **** 2,051 oo

11is
04 27 8140

TEALIGHTED TEALIGHTED F.2 2.481

Hi 24 0103 11/05/75 11/05/75

4 Ø¤Ø§ØflÙ� 08643 11/03/75

HE WEIGHTED WEIGHTED AVE .. 3,471
.

e
.,

11 24 450 11/05/75
Monee sees

EIGHTED ASPIR ASPIR 2.131

2213 0495 11709775

THE
WEIGHTED WEIGHTED AVE 1,038

213 20 143 11/05/15

034-917- 13 1,036

302 12 DILD 11/00/75

E WEIGHTED AVE 3.033

304 51 0200 11/06/75 1255

? 631-913- AVE 1.969

000370

TECHNIQUES TECHNIQUES IMMINGER IMMINGER SAMPLE

7411
Ur

F

VULUME

+

$,yyuu

3.0000

3.0000

5.0000

3,0000

3.0000 3.0000

3.0000

UPTICAL UPTICAL MICHU

CUNC,

6,384

3.735

1.968

2.481

2.964

38977

2.131

1,638

10638

3.633

1,489

UNITS

MPPCF

MPPCF

KPPCF

MPPCF

HPPCF

MPPCF

MPPCF -

33nde

MPPCF ..-

HPPCF

HPPCF. .

dope ca at pe mere sins cmt aanaenrnnerâ��emteren
a

IMM
en eeesae ae eorenemnntion

Pr

cae wee Reece
ES romacee eae

semimanet

oe

´«
- ee

a en re term ea am TI

FILLING SACKS WITH PRODUCT BY MACHINE SEVERAL

BURST DURING SAMPLING
-
eee

ne

eeee nt

HORNING AT SHAFT STATION

tee

wee
ce nee eeemma

meee

a"
ers

ew
ee Sn

oe
ee

et eee ae ae ee

a ee
Seeee amen ae emt Sn amram



165 STATISTIC3

NIT PETROANALYTICAL PETROANALYTICAL

GRAVINGTHIC

/ ˆ�
-

PLR PETROANALYTICAL PETROANALYTICAL PETROANALYTICAL PETROANALYTICAL PETROANALYTICAL TENENSE TENENSE GRAVINGTHIC GRAVINGTHIC
NG 913 913

JOH Ex 30 Hˆ�NGE Hˆ�NGE M674
ML Lin MEDIAN 4

STANDARD STANDARD JUR TITLE
cece wrt en weneatane Came tare

ne tren a a

wan
ane

CLASE Saâ�⁄PLES ) 4.3-1 AS Sitilin AVE UEVIA
EHHIJA EHHIJA

Vies 003 NOW.452-609,125 NOW.452-609,125 4.041 969’0 0.044 054â��0 0.200 TRAMMER ;

a

4124
jai 125-669

1.291 1.589 1.285 0,020 0.358 0.358 SCRAPPER HAN ce meee

001 6vv1500-00 6vv1500-00 21542 0.532 0.502 0.582 0.582
000 000 UNDERGROUND LABORER

01 001
6vv1500-00

614290

r

0.957 " 0.476 vy à‰ƒà‰ƒ552’0 URILLER

10
003 001 614290

535 535 0.957 0.957 01 0.476 ,
552’0

.

Slin 001 003.235-dS 3.255 0.233 0.235 0.000 0.000 0.000 CAGEMAN
ne ae rerepee mtmen tee

Ahea Ahea
:

we VI 012 301,723-003 125 0.870 0.006 0.006
. 0.527

â�¢ 0.159
meee

eee ee eet

0201 602 000.645-99 000.645-99 000.645-99510 0.580 0.580 0.580 0.580 4.578
â�¢ 060 0,003 HILL FOREHAN FOREHAN |

0213 100140 100140 57-001,13757-001,137 57-001,137
1.137 1,157 1,131 0,000 0 000 GENERAL LABORER ene

eee
ee

02-14 002 001,132-000.00
000 0.000 .. 0.850 0.376 0.376 20b CRUSHER OPERATUR

â��

0245 002 091.501 001,132-000.00 1.105 1.105 1.v08 01685 0.456 HARDINGE OPERATUR
.

6420 092 32,755-606,449 32,755-606,449 32,755-606,449 1.592 1.592 1.550 919
- 143 WHEELER OPERATOR ~â��â��â��â��â�� _â��

sera 600 947-8037947-8037 947-8037 391 0.594 0.499 0.598 0.029 0.020 0.020 PACKER SERVICEMAN

009.430-000 395
0.416 0.418

0.029

:
SERVICEMAN

211 â�¢ 002 009.430-000 009.430-000 395 0,250 4.25ˆ„4.25ˆ„ 0,255 0,045 032 PACKNOUSE FOREHAN = .â��
= 92 mee â��_â��

120 100 1000 caredl 0.347 U. 572 0.350 901’0901’0
â�¢

190 FUNK LIFT OPERATOR
MUTOR OPER

971 100 150.314- 150.314- 000,204-000249 Sie 0.314 à‰ 314 0.314 0,000 0.000 CAR LINER .

0220 001 000,204-000249 000,204-000249 0.204 0,204 0.24
-

0.000 0.000 BULK CAR LOADER -

2 027 002.735-000,218 002.735-000,218 002.735-000,218 0.050 0.460 0,521
0.100

ce cen meee te genera en
ET

ees
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INDIVIDUAL INDIVIDUAL INDIVIDUAL SAMPLE RESULTS

TESTS â��5-63145 â��5-63145
TECHNIQUES

FIBER
een nee

TESTS TESTS VALYTICAL VALYTICAL TECHNIQUES FIBER FIBER COUNT UPTICAL UPTICAL HIZHU
|
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22 2 ere
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eee
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IGDIVIONALIGDIVIONAL IGDIVIONAL

11 ASHESTUS ASHESTUS

PLE METALYTICAL METALYTICAL METALYTICAL

5-16T SITPLF SITPLF DATE

815 5,0 tel

18 6230 11/05/75

WEIGHTED WEIGHTED 14.7 14.7 14.7 4.928

17 6714 11/05/75

12 6219 11/05/75

17 >> 11705775

EIGHTED EIGHTED 4812 4812 7,405

Ze) 6156 Te -11705/75 ee

17 6747 11/05/75 |

1? 6720 11/05/75 11/05/75

17 6728 11/05/75

WEIGHTED AVE 4,014

19 6149 11/05/75 11/05/75
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u3 19 13 11/05/75 11/05/75 .

19 6737 11/05/75

0105 te 6742 11/05/75

CRMC
re WEIGHTED WEIGHTED AVE
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big5 16 G148 11705/75

HT
b 10 6200 11/05/75
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11 +5975 LECTRICAL

Satefh SAMPLE
cr ee ei ´°

[Ls 0729

VILGATED N=

15 5,768

15 6215

15 6725

15 5529

15 6735

WEIGHTFO A =

vd 22

EIGNIFO AVE

14 1.01

10 919

14 679
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WEIGHTED AVE .

23 704

|
CRMC
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CRMC 2a à‰ƒ
1

CRMC

HT 24 697

- EIGHTED AVE
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136,0000

275,4000 275,4000

210,8000

153,0000

-- 117.3000
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INDIVINAL INDIVINAL SAMPLE MESULTS

SpE ASHE JOVANALYTICAL JOVANALYTICAL

FINER

wee Me te JOVANALYTICAL JOVANALYTICAL JOVANALYTICAL TECHVITUVES FINER COUNT

d. SHEFI | SAMPLE SAMPLE LATE 1148 TIME YULURE

CE HAN HEJ 1.0
thee LIFF LITERS
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3 15 0146 0146 11/04/75 1335 1430 93,5000
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; .
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|

-
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CC ce
eee ee

eee eens

TOO HIGH TO COUNT
:

i

FA
ben uae dh were 05conte ed

WORKED OUTSIDE HOVING RUSTY PIPE FOR 05 MIN why

CC --
+

- cee
ce ee eee

<7

OUTSIDE HORKING
. .

CC

CC
:

FU
.

STAYS

1 MUN TO SHEEP AND BRUSH UP FOR 10 MIN.USUALLY STAYS ´°´°...
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a
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E11 E11 140IVINNAL 140IVINNAL 140IVINNAL

tt METSZENTICAL METSZENTICAL

LELE METSZENTICAL METSZENTICAL METSZENTICAL

SMIFT

gE
HAN

14 21 645

ons) 21 651

17:44 21 654

E WEIGHTED AVE .

40 â�� 6114

E WEIGHTED WEIGHTED AVF.R AVF.R

36 12 658

+ s

Ub 12 674

700 12 6101

206 12 6126

2H9 2 0142

200 12 0152

E WEIGHTED WEIGHTED AVE

266 23 603

1200 23 622

| te

1205 PY 5.21

4206 23

1206 23 64A

1206 23 650

SAMPLE

5,40

SAMPLE RESULTS

METSZENTICAL TECHNIQUES TECHNIQUES FTHER COUNT Optical MICRO

WATE TIVE TIME VULURE CUNC

ne tiff tiff LITERS

11/03/75= 1958
-- 2059 103,7000 1,935

11/03/75 2059 2154. - 93.5000 5,913

11/03/75 2154
ee 2230 71,400071,4000 71,4000

--- 2,607

2.850

11/04/75 1055
1200 110,5000

´'

6.593

6.593

11/04/75 07080708 0841 158,1000 11,197

+11704/75 4 0946

=

110.5000 13,622

11/09/75 0946 1055 117,3000 117,3000 8.932

11/04/75
11/04/75 1200
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11/06/75 1255 1345

~~

85,0000 10.930
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13 391
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|
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PILLS ACCOUNTS FOR 2 TO 3 HRS OF TOTAL SHIFT WORK 2:
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a
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FB

;
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a
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â�‹ EIGHTED

NOVINE NOVINE SAMPLE HESULIS
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PENALYTICAL PENALYTICAL PENALYTICAL PENALYTICAL PENALYTICAL

54163 Sample
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AVF.- AVF.-
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AVF.C AVF.C
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re WEIGHTEDWEIGHTED AVf #
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423
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WEIGHTED 178
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PENALYTICAL TECHALUVET FIBER FIBER COUNT
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ve. 64.6000
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7,084

5.060

29,144

6.831

.23.115 .23.115

15,639

5.979

8.441

2,610

3,472

56844

- 0,170

4,722

UNITS ´' ce
cee cee

ne
tremee

et
ee ~

_

FB

FA - â�� OUTSIDE hy

1 CLEANUP OF SPILL I SHEEP UP 1 SAMPLE RUN OUTSIDE .

HOST ALL OF -THE TIMEHEARS RESPIRATOR KOST OF THE TIKE

FA .

--

â��

; PERIUDA ae

-1 -1 RUN TO8PILL DURING SAMPLE PERIUDA >

CC | ES
. CC

USED AIR GUN ON EQUIPMENT HEAVY EXPOSURE

CC

FHCCae ~~

CC

CC

HADE 2 SAMPLE RUNS RUN.PER RUN.PER HOUR _
-

CC

;

â��

; _ AMPLE RUNS 8 MIN-

CC
;

1 JAMPLE RUN} HIN
a

CC
ONE.I

|

_-{ RUN TO CLEAN UP.BLONS UP.BLONS THE MILLS.WITH.AIR MILLS.WITH.AIR MILLS.WITH.AIR GUN , ONE.I ONE.I

ME PER SHIFT.2 SAMPLE RUNS MIN -

CC .

cece mae me neem ame te omRTOT

2 SAMPLE RUNS MIN

FU ...
Loe

.
bnen

. â��_â��â��
:

2 SAMPLE RUNS.5 MIN .
.

wns

FR

Dee eee
CRMC000387

FA ona
ees

.

3 SAMPLE RUNS.5 MIN

we bee eeeee teee

HEARING RESPIRATOR



CIVIGUAL SAMPLE RESULTS

05465019 05465019 05465019

Smirt Schele | DATE

wet ay
â��

f 597 11/04/75

15 615 11709775

WEIGHT60 AUFLE AUFLE 4,747 4,747

fF 607 11/04/75

IF 6109 11/04/75

15 6104 11/04/75

â�¢

IF G11 11/04/75

31 6127 11/04/75 11/04/75

EIGHTED EIGHTED EIGHTED AVE= 9.158

16 412 11/69/75

15 Giv 11/09/75

16 BAe 11/04/7511/04/75

16 6120 11/04/75

10 6141 11/84/75

EIGHTED EIGHTED AVEL 5.89 5.89

Ù�Ø§Ù� 17 759 11/04/75

i) 17 fra 11/04/75

q 17 047 11/04/75

09 17 691 11/04/15

u´fi 17 6129 11/04/75.

à‚§ 17 61 11704775

Q 17 603 11/04/75

sbIGrrsG aye is 7.012

PETROSAL PETROSAL TICAL TECHNESSEY TECHNESSEY FINER

TIME

fae,

0972

1031

~ 0911114

1011

0811

-1

1230

1330

COUNT VOPTICAL MICKU

TIME VOLUME CONC

whF LITERS

1031 ---- 117,5000- 117,5000- - 5,800

1235 207,4000 4.268

1420 178,5000 5,195

1235 214,2000-- 20.111

1029 136,0000 = 5,093

1417-- 1417-- 176,8000 176,8000 7,186 7,186

0914 . 151.3000 6.208

1145 127,5000 127,5000 7,414

1030 129,2000 5.453

1421 ..185,3000. 3,574

1232 79.9000 8,9681

0811 ... 102,0000 ... 8.087

1011 102.0000 9.681

1111 102,0000 13,872

0911 102,0000 7,733

1230 .â��.134,3000 +4

1330 102,0000 78202

1027 96,9000 96,9000 40930 40930

UNITS eee i
ee ee errno ve ee: ~

CC- me ee
eee

-â�� oe â��.

CC HP 1115,700-
CHANGED FROM NYTAL 100 TO CERAHATAJ 1115,700-

´'

X 30 MIN LUNCH BREAK S oe

CC y
HEARING RESPIRATOR

.

FU y

FB 2 ewe eee _ â�� so
CHANGED FROM NYTAL 100 TO CERAMATALC HDT 11115.
30 HIN LUNCH BREAK .

aoe

CC .
.

. eae
F8 - wees - een

HB cece cee eeeee eet â��.

CC

CC

CC ne ee ee eee

.

FA

.â��- TOOX KIN LUNCH BREAK
:

.CC C vee tee pe we wns sam eeee er eeuete weueeeneLUNCHeee
ee

TS
IS MIN BREAK AT 15,45 MIN LUNCH AT 11:45 eae

CC_ ce

FR

- @
FB ;

oe

CC -â��

.

CC CRMC

CC



[hee INDIVIDUAL SAMPLE RESUL19 RESUL19

Peer Taree)

cy 436 57 ANALYTICAL

TECHNIQVEL -
FIRER
a

mare eee >

ZUPTICAL
meee

CE tae 15ANALYTICALANALYTICAL ANALYTICAL TECHNIQVEL FIRER COUNT |
ZUPTICAL MICHU

:

SHEET SAMPLE DATE TIME TIME VULUME CONC... UNITS -.--â��-

cn
} Ult LITERS

14 1.49 11/04/15 11/04/1511/04/15 ´' 1027= 7511
ve 117 3000 9,291 CC--

.

aa

ein

onl + 2 9-775 9-775 6929 1d21 98,8000 98,8000 9.039 FB

ig 15 ae 117-14775 0827 1027 204,0000 204,0000 1.181 FH

:

ae

s ×�×� 0190 11/04/75 -- 1240
- 1340 ... 0000

- 7,792FH
-- a.

BS 19 6135 11/04/75 1130 1240 168,8000 6.088 CC

a à“fià«� 6157 11708775 1340- 1426 78,2000 9.398 CC

aE ]orteo = 4.220
:

. ;

1 19 7029 11/04/75 0714 0811 46,9000 46,9000 6.649 9FB
-

â��

;

IS MIN BREAK MIN LUNCH

19 641 11/04/75 0919 = 1014 = 102,0000 102,0000

â��
3.011 FR

- 7

2 19 690 52/60/11 1014 .1114 102.0000 . 6,434 # CCCC

? 19 re 11/04/75 0812 0914 105,4000 3.808 CC
.

ig 19 .6123 11/04/75 1114 1237 141,1000 5,334 CC

19 .. 0129 11/09/7511/09/75 6 1237 ~- 1357 102,0000 .. 5,903 CC -â��

-

14 6153 11/04/75 1337 1429 88.4000 12,941 12,941 CC

LIGHTED AVE 011´”7 011´”7
owe

.
.

.
: lg

cence teen cee eee
et

2 909 11/05/75 1570 1047 1983,9000 0.202 CE

WEIGHTED AV˘�.- AV˘�.- 0.242 ws wee
.

oes
a

cee ee eee

i 27 7.19 13/05/75 1607 1906 236,3000 236,3000 4,306 FB

-
-

TOOK CUFFEE BREAK -â��------â��

27 559 52/50/31 1906 2016 119,0000 6,780 CC

a 27 644 11/03/75 2142 2248 113.9000 113.9000 3,420 FA
aa

~

27 647 11/03/75 2015 2191 144.5000 â��3.237
. men

TOOK 15 MIN COFFEE BREAK

IFD AVF 4.578

:

eae
25 608 11/03/75

|

139,4000 ´«=2.400 oo

Fe
BAG BURST AT 1600 HRS

7 A 617 11/03/75 1648 1856 217.6000 217.6000 ´«=7,499 CC

~~~

000389



TANESTAJAL SAMPLE RESULTS

a ee

oy 23-75165
dees

ae es
cee on

eek " at23-75165 TECHNINYEI FTAER CUUNT UPTICAL UPTICALHICHU J

:

5-151 Sz à“ƒ malE TIVE TIME .- VULUNE ~ CUNC UNITS nnnnee
wee eee

â��fy UFF LITERS
a

2 635 11703775 2130
- 2229 -100.3000 15,908 . FB -

Le ---

:

BAG BURST AT 2225

Age ad â��ety

.. 144,5000 144,5000 10,063 CC -

vee CLEANEDee
an

TOOK 15 HIN COFFEE BREAK CLEANED HIMSELFWITH HIMSELFWITH COMPRESS=
EO AIH.BAG AIH.BAG BURST

2125

23 630 11/05/75 2005
. 2136

28 as? 11/03/75 2229 2253 40.8000 40.8000 20.956 CC

ALIGHTED VF 9.130

.
.

;

29 607 11/05/75 1520 147,9000 3.016 FA

29 613 11703775 ´' 1645 1904 2 236,3000 236,3000
-- 00013 FR ~~TOOK

mre
ene

:

;

TOOK DINNER BREAK 30 MIN

1904 -- 2012 115,6000 - 6.354 FB mee ee
eette ee

ee

à„�à‚§615 11/05/75 11/05/75 .

20 G2A 03 2184
>

2250 112.2000 6,037 FB

.

24 6th 11/03/75 11/03/75 2012 2144 156,0000 156,0000 3.080 FB
â��oe

i

TOOK 15
HIN COFFEE BREAK

EIGHTED ANKLE ANKLE .. K94 toe

eee

0730 0832 105.4000 105.4000 5.713 |

FB

IS KIN BREAK YE
- -iH 646 11/04/75

12 G85 11/09/75 | 0433 1053 612,0000 1,600 FB
, an

1K hs 11/04/75 8033 1138 110,5000 110,5000 61430 FB

-

211 19 674 11/04/75 . 0832 - 0932 ~ .102,0000 7,438 FRACC W.-H

14 6134 6134 11/04/75 11/04/75 1100 1230 85.0000 = 8.288 8.288 CE
7

_

-
=

woe eee ereer ee we eee â��

<

a ene

H 6.1 11/04/75 1732 1332 102,0000 7,585 CC

21 14 7154 11/09/75 1332 - 1928 95.2000 5,515 CC .. eee eee ee

*´¢ EIGHTED Y 4,171
:

.

´°

240 ZA 610 11/03/75 1575 1654 151,3000 151,3000 41718

â��

ran 2.1 614 11/03/75 IRSA 2031 158,1900 2.176 CC

211 24 020 11/03/75 11/03/75 1650 1858 ss 210,8000 ´«=3,102 +8/00

TOOM DINNER BREAK 30MIN
FB

700X 15 MIN COFFEE WREAK
CRMC

211 Ü¢Ü‡Ü� 632 11/05/75 | 2031 2252 239,7000 = 1,812 1,812



INDIVIDUALINDIVIDUAL INDIVIDUAL SAMPLE RESULTS

45975105 45975105 ALYTICAL

ALYTICALALYTICAL ALYTICAL ALYTICAL

STYPLE ˛�˛�˛⁄˛�

act

SAICT

5 PAT .

aLiGatsh ave = 2.730 2.730
z

a â�� are 11/04/75

"

â�� 6113 11/04/75

EIGHTEDEIGHTED aves 1.0P

25

.

GUS 11/03/75

,

25 616 11/05/75
´°

/

25 nd] 11/03/75

-EIG a AVE 1.286

ayy 605 11/04/75 11/04/75

13 ia G.AU 11/04/75

,

13 A Gan 11/04/75

3 15 691 11/04/75 11/04/75

13 pa 6128 6128 11/09/75

13 11 6132 6132 11/94/75

1.3 " 6147 11/04/75

E aflueted D 5,750

13 mn r.oz 11/09/75

215 10 683 11/09/75

i in 6118 11/04/75

Æ�µ 6119 11/04/1511/04/15
HE EIGIED EIGIED AVE= 2.103

13 25 539

4b

11/03/75

1213 20 GIA 11/05/75

114E

à„�à‚¡à„�

0810

1007

1521

1410

:

2030

0715

0930

0830

1030

1715

1137

TIME

UFF

1007

1428

18101810

2030

- 2300

1335

0737

0911

Stel

1737

1521

1700

0830 0830

1030 1030

0936,102,0000 0936,102,0000

TECHNIQUES FINER COUNT

VOLUME

LITERS

443,7000 443,7000

29715000

227,8000 227,8000

-- = 255,0000 255,0000

1137

1335

1235

1424

0911

1101

1237

1921

1700

1953

127.5000

0936,102,0000 0936,102,0000

113.9000

102.0000

98,6000 98,6000

03.3900 03.3900

159.8000

127.0000 127.0000

163,2000 163,2000

176,8000 176,8000

168,3000 168,3000

294,1000 294,1000

198.9000

.

102.0000

APTICAL APTICAL HIGHâ��

.
CONC

1.911

1,588

1.079

1.859

1.015

5,478

4.722

5,020

61284 61284

7.261

4.818

6.592

3.135

1.146

1,653

2.598

2,581

3.340

UNITS

FR

FA.

CC

FA

FA

CC

PH

FD

FB

CC

01/00

FR

CC

FR

CC

00

CC

CC

TOOK 30 MIN LUNCH BREAK

WENT TO 3 HILL OURING SAMPLE FOR 10 MIN

TOOK 15 MIN BREAK

15 HIN BREAK

mer en ee ER HOR et RR:

. .

pe tee aesenna een ne ene arenas memenmarent
´«AAR

CHANGED FROM NYTAL 100 TU

3ˆ� MIN LUNCH BREAK

PACKING NYTAL 200 UNTIL 00PH THEN NYTAL

000391

CERMATALC 1115AT 1115 TOOK

NYTAL 500
en ge eran,



1401vinL SAMPLE RESULTS

NIT 4-34637-15 4-34637-15

:

ame
.

CERTICAL CERTICAL CERTICAL CERTICAL CERTICAL CERTICAL TECHNTUNEZ TECHNTUNEZ TECHNTUNEZ TECHNTUNEZ FTHER FTHER COUNT OPTICAL HICRU

CERTICAL

stiph STIPLE STIPLE DATE TIME TIME VOLUME CHINC UNITS

MEN SD ty
Yd

UFF LITERS

TOOKDINNER
BREAK

2n 610 11/05/75 1993 2150 196.9000 196.9000 CC
-

TOUX 15 HIN COFFEE BREAK

-

PEOeer att ad

EEIG / F.Z 3.925

GO 11/04/75 0714 0918 17b88000 FB

10 5102 11/94/75 0916
--- 1044 - 146,2000

...
CC- |

dee ceee mene BAGS DURING DURING DURING eens
rem

.

:

HAND SWEEPINGDUSTFROM BROXEN BAGS DURING SURVEY

10 5138 11/09/75 1044
- 1337 294,1000

-

}

FHCC
.

TOOK 30 MIN LUNCH BREAK

wl If +5191 11704775 1337 1429 88,4000
FA meee

cee ee
cere

E WEIGHTED AR AR 3.365 3.365

,

223 6.79 11/04/75 -.0155 - 0926 -. 154,7000 CH eee eee

642 11/04/75 0976 1205 358,3000 358,3000 CC

" 6105 11704775 1245 14 149,6000 149,6000
FR

WEIGHTED AVE 20032 .

14 6154 11/05/75 11/05/75 1241 1455 227,8000 4.414 CC

te. 6793 11/05/75 1108 ´' 1241 158,1000 158,1000 CC eee ee meee meeee ee
pene FOR ee ee MIN MIN 8

WORKING AT SHAFTSTATIONTOOK LUNCH BREAK FOR 30

MIN

A 6227 11/05/75
_ Uynt 1108 -â�� 419,9000 1.195

. FB nce eee
eee

â��

ct

HAINTENANCE AT SHAFT STATION STATION

EIGHTED AvF 2.694

ce

wee
ee

eee en tees me
ne eeetO

..

304 Vi 5234 11/05/75

.

0904 219,3000 219,3000
CE

-E LIGHTED LIGHTED AWF.S â�¢?nd
ware:

were ee -REPAIRING SLUSHER 4FH
RAHP

10 6205 11/05/75 1457 385.9000 CC

--ˆ�NON -30 LUNCH BREAK-

10 6251 6251 11/05/75 0702

1112 425,0000 425,0000 1,269
FB CC

-

. can

:

_ ---MAINTENANCE-AT -SHAFT STATION

WEIGHED AVF 1,354

IF 1 16/05/75 02455
76.5000



DIVINAL SAMPLE RESULTS

1 Abar 31.15

PLE RETROANALYTICAL RETROANALYTICALRETROANALYTICAL RETROANALYTICAL TECHNEUVES TECHNEUVES STUER COUNT ZUPTICAL MICRU

â��

Sh

gered SAMPLE CATE 114E 1148 VOLINE CUNC UNI13
wees ee wee ee eee ene on alt naman amin

PAN 10 eed,
IN UFF LITERS

15 617 11/05/75 1320 1010 78.2000 1.063 FR . -â�� --e.He

15 6700 11705775 1021 1157 129,2000 129,2000 2.716 FH

15 6710 6710 11/05/75 1937 3324 181.9000 181.9000 2.78 FU :

MAINT.ATMAINT.AT OFM RAMP TOOK LUNCH BREAK95 HIN

WEIGHTED & ’ 2,057
-

Sn rere

a 13 Giza 11/05/75 1325 1455 153,0000 153,0000 2,361 FB

à‚¡ 13 6197 11795775 0904 = 0959 93.5400 2.323 CC

a 15 6251 11/05/75 0959 - 2 1147 183,8000 183,8000 2,454 FR we ee ee oe

ry 13 6212 11/65/75 1147 1325 166,6000 0.239 FB

â�� os
:

oe HAINTENANCE AT SLUSHER RANP LUNCH BREAKAT-

" ;

1130-1215 Le

Sha 13- Ù�Ø–ØflØ' â�� 11/05/75 0654 4 0904 - 221.0000 14-0 .1.112 .1.112 :CCHAINTENANCE HAINTENANCE HAINTENANCE HAINTENANCE
_-â�� ~ Ls

HAINTENANCE REPAIRING SLUSHER 4FH RAHP
4

EIGHTED AVE 1.608

1 18 11/07/75 1324 190,4000 2,580 FB

101 15 Gimo 11/07775 11/07775 2 0715 oe 0952 266.9000 266.9000 we 01910 -CC_

TFDTFD AVE.5 1,009

;

C1 10 6171 11/07/75 1133 -. 1324 266,9000 . 0.000 CC ee eee eee

,

TOO HIGH TO COUNT

:
31 10 > 11/07/75 0955 ´'. 1133 0. 266,9900 0,000 CC 22 weeee

a.
; TOO HIGH TO COUNT

01 19 0159 11707775 0723 .0955 .. 258.4000 2,346 2,346 PH ccc cee cece eee cece oe ee-a at
E EIG AVFz 2.340

02 16 6101 11/07/75 0900 w. 0937 .. 62.9000 ... 3,025 FB = -

e2´° 15 6102 11/07/75 0729 0900 154.7000 2,912 FU

’ 16 11/57/15 =~ 192.1000 2,299 FR

v2 6176 11/07/75 1131 1325 2. 195.8000 9 1.218 CC 0 eee eee

f EIGHTED AVE.E 2.165
.

:

62 1 6143 11/07/75 2 1145 1300 1300 127,5000 3.148 CC .
bo ceeeee ee eeeeen= CRMC

ae

.

3.148 TALC
-

000393

02 IM 61kg 11/07/75 0905 1145 272,0000 272,0000 4,029 CC



aT8 SULEPENT SULEPENT

SALE

in satsb SAMPLE

36 whee wy tery

En 04147137 347 2

203 th 6105

wy}
*

14 6174

033 * 0419

ˆ� 03169137 369 6

405 E 6173

085 31 677

Maus 31 6192

â��rz EIGHTED AVE

uue 10 6172

Ø–Ø§Ù�Ø§ Æ�› 1619 1619

406 10 6192 6192

0314013724 0314013724 A

à‰ƒ0 16 784

0120 91 6197

ar Ve 6137 6137

21-01 18 6147

ive EIGHTED EIGHTED AVE.S

0211 $ 6150

= IF 0176

0411 Ø§Ù� 6:45

- WEIGHTEDWEIGHTED AVE

26 INDIVIDUAL SAMPLE

PETZLYTICAL PETZLYTICALPETZLYTICAL PETZLYTICAL PETZLYTICAL

DATE

3.748

11/07/75

11/07/75 11/07/75

11/07/75

1.775

11707775

11/07/75

11/07/75

3.91 3.91

11/01/75
â�¢

11/67/75

11/07/75

1.712

11704/75 11704/75

11/04/75

11/04/75

11/04/75

46035

11/07/75

11/07/75

11/07/75

1,467

SAMPLE RESUL19 RESUL19

3-11

UN

1133

1560

0712

.

134

0725

0954

0560

0718

1135

0707

0958

1342

1342

0727

0957

1152

TECHNIQGET FIBER

1324 270.5000 270.5000

COUNT
TIME VOLUME VOLUME

UFF LITERS

1324 188.7000

1133 +. 173,4000

0951 270,3000 270,3000

0954 253.3000

OPTICAL MICRU

1134 170.0000

.

1134 176,8000

0950 . .250.4000

1324 185.3000 185.3000

0958 290.7000 290.7000

42 176,8000

1342 .204,0000.

1427 76.5000

0957 255,0000 255,0000

7511 195,5000

1324
|

156,4000

. 4,339

-

CLINE

0,542

0,285

3.506

0,000

0.677

8,855

2,197

1.235

1.913

4.453

4,019

1,658

1.574

3,141

0.751

~

UNI19 eee

CC

FB

CC _.

REN a enemeee dae

ve ren Ce rene mae ee Senne ´¢ Mere an crated?
A

le
a

FB

FA

â��

FB
TOOCOUNTCOUNT,

FB
os

CC

FB een

Seren

FBCC

FB

FB
â��

a

- HIGH CONC ESTIMATED CONC -ONLY_ -â��-â��-â��--â��- +

CC

.

veereeie er pene vente ee tm mmm â��e ~

FR

WORKER TURNED OFF PUMP DURING 30 MIN FOR LUNCH
|

cee

000394



SHIFT

10

19

LEIGHFD

18

WEIGHTFO WEIGHTFOWEIGHTFO
15

En EIGHTED

à“°à«�à“µ

24

WEIGHTED WEIGHTED

704 13
Tek

Taye

21

16-1FD

2.16 â�¥

"2 -16D

à‚§ ˆƒ

PEEIGHTED PEEIGHTED

52 STAS
*

METAZANAERTICAL METAZANAERTICALMETAZANAERTICAL METAZANAERTICAL METAZANAERTICAL

101

EIGHTED EIGHTEDEIGHTED

TEDIVINUAL SAMPLE RESULIS

SAMPLE SAMPLE DATE DATE

Heb,

6190 11/05/75 -

AVF 20,152

G156 11/05/75

LVF .503

G144 G144 11/05/75

6237 11/05/75

AVE ys 10.393

6290 11/05/75

AVF .: 9.40Uâ��

6725 11/05/75 ..

AVE = 17.523

504

,

11/03/75

642 11/03/75

AVE = Ulo

698 11/04/75

6148 11/09/75

AUF 23.012

17 11/04/75

ALF 8.487

635 11/03/75

AVE 15,501

6141 11/04/75 11/04/75

heh 142.002 142.002

822 11/03/75

AUF = 33,047e

TECHLUNES TECHLUNES FIMEN COUNT SELECTIN HICHO

~ 197,2000

1455 229,5000 229,5000

FB .

.

SPENT 20 MIN IN BREAK ROON .

CC DRAGGINGoe Oo
.

DRAGGING DRE SHALL CAVERN 700 FT LEVEL

FB

161.5000-17,523161.5000-17,523

FB

... 0836 WO. ... 134,3000 134,3000

15,563.CC

UNITS
<0

ewe tees

CC .

TRAMMING 23 SLOPE TOOK LUNCH BREAK 1130-1215

- cere ame eeeeeenee ee
Smee meee

FA

TOO HIGH TO COUNT
.

CC â��-â��

FA ---.- wee eee ee re â��

FA

-´» TOO HIGH TO COUNT-COUNT-

CC

_ OUTSIDE OUTSIDE WORKING

CC owe

5. RUNS 10 MIN

en reead

FU

CC

3 SAMPLE RUN˘�S MING 000395



3. INDIVIDUAL SAMPLE RESULTS
on

.

,

i â��\

â��y Sestric Sestric .

.

:

oe a cetata are ee

ˆ� Pˆ�THUDZANALYTICALPˆ�THUDZANALYTICAL Pˆ�THUDZANALYTICAL Pˆ�THUDZANALYTICAL
ILChMlavE FEHER COUNT SELECTIN SELECTIN SELECTIN MICRU

SATET SIPPLE SIPPLE CATE ITAL TINE ´'. VOLUME NC UNITS 2 enn cet nee einetenee

Mae dd, ´°
G4 UFF LITERS

.

.

11 5140 11/04/75 1270
´' 1330 119,0000 18,215 CC vee eee pe

.EIGID AVE . 18,215

2 6002 11/03/75 . 1000
- 1649 -- 212,5000 25,501 FH CC cree teee tteHUNS RUN

;

HADE 2 SAMPLE HUNS 1 RUN PER HOUR

17FD AVE 25.591

1027 200,0000 200,0000 31.877 CC

ran ner eins â��_â��

pH 696 11/04/75 0827

NIED AVE 31.877

21 647 11/03/75 2016 2141 144,5000 41,752 FA

WEIGHTED
â��

-

,

TOOK 15 HIN COFFEE BREAK

WEIGHTED AVE = 41,552 41,552
se

-

Tne

ee namespanei eneroers

i 11/04/75

fA 635 11/04/75 0433 1053 612,0000 7.280 8 CC

MEIGHTED AVE.E AVE.E 7,280
--

-
we soe pmewc os come

aan
-

i ’

â��

21 hiro 11/03/75 1525 ~ 1654 151.3000 26,863 CC

EIGNIFOEIGNIFO AUF 2 Ph.003
ve ve wn: ve.

. ie orn een

.

11 G113 21/04/75 1007 1428 443,7000 13,570 CC

;

-- ´»TOOK30 HIN LUNCH BREAK-
~-â��â��

EIGHTED AVE = 13.570 13.570

25 645 11/03/75 1521 = 1816 | .297,5000 16,191 .FR~~TO
;

WENT TO 3 HILL DURING SAMPLE FOR 10 MIN

EIGHTED AVE 16.191 16.191

11/03/75
36,040 FH

EIG AVF = 381040
;

dq
13 6197 11705775 4904 0959 93,5000 16.743CC

EIGHTED AVE = 16.745

â��

14 614J 11797775 0712 0951 270,3000 270,3000

"

24,949 CC
cree

remem
ne

remem meme
__

EIGHTED & - 74.949

.

IF 6176 11/67/75
,

0957 1152

- â��

195,5000

ve

9.856CC
LEIGH AvF ´° 9.850

PLE WAS DELETED FROM THE STATISTICAL HESULTS AND THE TIME WEIGHTED AVERAGES
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te 43475775

LE 461 43475775 ANALYTICAL TICAL
J11A

ht

9172
5417

0165 0165

0115

aUEY

01

4201

1130

wan

0210 0210

70

nee 7259

11

2

Elen

aagyh

v22d

Aptana

eeapatemmegene
ana

nerne

sae

=

-

Fey

pete

AMEA

20

4303

Viny Viny

AMEA
43

1300

04.2

900

545

à…'à…'

0910

à‰ƒ

APEA

00

PLANT

WHO HE

38 PLES

014

075

414’080-9241400-500

005

039

159

045

410410
10 #

019

988

011

995

510

099

003

144

005

012

015

683

005

Hul

002

063

004

003

024

TOTAL

252

HANGE FU
17-19

014,673-097,114014,673-097,114
014.527-023 014.527-023 014.527-023

014.527-023

414’080-9241400-500 414’080-9241400-500414’080-9241400-500
018.152-005.965 018.152-005.965 018.152-005.965 018.152-005.965

810â��680-751914

016 1700-05 571

013.243-001,507 013.243-001,507013.243-001,507
19-
0251529-041,725 0251529-041,725

429.144-892

9201956â��004,202 9201956â��004,202

0251529-041,725

429.144-892 519

9201956â��004,202

8041246-0u1,004

001,911-001,915 001,911-001,915 001,911-001,915
100-0471840100-04718404ni
2951557-001,530 2951557-001,5302951557-001,530
002.307-001.573 002.307-001.573 002.307-001.573 002.307-001.573 002.307-001.573

029.144-000,202 029.144-000,202029.144-000,202

004.41d 004.41d195
005.818-000,239 005.818-000,239005.818-000,239

004.414-030,239 004.414-030,239

082,580-000.416 082,580-000.416 082,580-000.416

8841424-001.218 8841424-001.218 8841424-001.218
Au5,506-000,245 Au5,506-000,245 Au5,506-000,245

008.855-000.677 008.855-000.677
002,191-001.235 002,191-001.235 002,191-001.235

007.451-001,056 007.451-001,056 007.451-001,056007.451-001,056
-000.751001.141 -000.751

008.855-000.2 008.855-000.2008.855-000.2

024.1040000,202024.1040000,202

TECHNIQUE TECHNIQUE : FINER COUNT

MEAN

CC

10.250

413
3.929

10.259

6.982

15.819

814

5.529

8,736 8,736

9,918 9,918
6.892 6.892

4.902 4.902
490

8.440

3.197
1,897

6.327

3.115
1.868

3,617,
1.022

2.571

5.751

MEDIAN

CC

9.307
. 5,079
4.644

8.377

|
AVE

9.792
´» 5,575
3,011

-5

6,504

4.073

50073

4 704

6.415

0.501
6.043

5.515

1 588

-

4.614 4.614
0.140

1.750

5,470

730
1.885

2.323

2.306 2.306

2.969

542
4.760

1.913

4,179
1.574

2.323

. 4.722 4.722

5.554

5.074

7.901

11 565

5,073

3.618

1.467

3.962

3.305

2.032 2.032

2,600

057’1

1,875
2.807

1,773
3.981

1.712

4.033

1.007

UPTICAL MICHU

3,063

3,540

2,275

4,778

3.949

4.128

4.533

3.460

6.703

38

4,174

2.447

1,424

2.096

2,026

10,417

810

1,097

1,240

0

0.9

-1 1836

5.783

0.494

1.320

1,214

4,536 4,536

1.046

1,836

STANDARD STANDARD

DEVIATION DEVIATION ERROR

1,531
0,709

1.017

2,137

0,632

.376

2,027

0.865 0.865

1,402

7,095
- 0.602

0.738
.189

0,541

1.013

0,24

0,401

0.980

0.302

0,320

0.520

0 385

060
4.089

0,289

0.060

0,701

0.375

0.304 0.304

ene ee ee ee
-

ate
Ltee

JOB TITLE

CRUSHER OPERATOR

THAMMER --

DRILLER

CAGEMAN

ne eee

HILL FOREMAN
GENERAL LABORER

:

CRUSHER OPERATOR ~~
_-â��

HAHDINGE OPERATOR
;

HREELEN HREELEN OPERATOR
PACKER

PACKER SERVICEMAN
PACKHOUSE FOREHAN

.

FORK LIFT OPERATORMOTOR OPER.- -

CAR LINER

BULK CAR LOADER
. .

ae pe

BLACKSHITH-

MAINTENANCE MAINTENANCE MECHANIC

HILLWRIGHT
INSTRUMENT REPAIRMAN
MACHINIST --.---â��-

MILLHRIGHT HELPER .

SHEET METAL HORKER|
OILER . -- =

WELDER

ee
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STATISTICS

T A34x38115 A34x38115

PLE METALINNAI METALINNAI METALINNAI YRICAL YRICAL SCHULLOVER ETHER COUNT SELECTION MICHI

JUG 12
5 HANSE FH.

MEAN MEDIAN 04’1 STANDARD STARWARD JOR TITLE vanes wp uneaseen =

Chine 5374075
â�ƒ17-

30/84 CC AVE DEVIATLON DEVIATLON EHROR
. oe

:

vin 004 0221503-00b 0221503-00b 455 10 198 16,688 16,688 17.454 6.296 3.148 TRIMMER
;

1} Ulnb
001 849.959 009,460 009,460 9.46 9.46 9.460 9.460 0.000 0.000 DRILLER-

i

035
001 001 017,523-017,523 017,523-017,523

17.523 ’ 17.525 0.000 0.000 0.000 CAGEHAN

L2e,

.

.

.
woe

awe

41
600 922.563-008,455 922.563-008,455 922.563-008,455 922.563-008,455 15.240 15.373 5.678 2.318

do... 1020
- 462-833,785-018 462-833,785-018 462-833,785-018 365 20.035 26,035 25,016 10.847-

10.847- 7,570 HILL FOREHAN eins

" } 992 036.561-007.516 036.561-007.516 036.561-007.516 036.561-007.516 22.789 789 23.612 19.477 13.772 GENERAL GENERAL LARONER

4204 24G 196’090-595’510 196’090-595’510 196’090-595’510 12.205 12.285 11. 09918 3,29A CRISHER PERATUR

cee 4208 002 102,062-033,643 102,062-033,643
102,062-033,643 155 08.155 08.155 701502 48.801 341507 341507 HARDINGE OPERATOR ~-

4 4208 002 025.591-010,215 025.591-010,215 025.591-010,215 21.858 21,858 22.880 5.152 3.643 HHEELER OPERATOR OPERATOR

i 4749

9

002 041.752-651.077 041.752-651.077 041.752-651.077 30.415 30.415 36,815 35.972 6.983 4.937 PACKER

a 0211
- gpd 736.191-013,570 736.191-013,570" 248 10.972 10.972 16.472 16.472 11.12215,706 11.12215,706

: 9.691 PACKER SERVICEMAN
.

j 2100 302 736.191-013,570 14.881 14.881 14,881 19.822 1.853 1,310 PACKHOUSE FOREMAN
-

: 12 801 855.040-010 855.040-010 855.040-010 050’05 36,040 36,040 36.040 0.000 0.000 0.000 FORK LIFT OPERATOR MOTOR OPER

te

>

on
â��-- a

-
_

de 017 102.662-007,284102.662-007,284 27,975 25.501 22,124
â�¢ 5,368 5,368

0309 001 010.743-0106143 10.743 16.745 15.743 0.000 0,000 MAINTENANCE MECHANIC

A2FB

:

vay re ee ee ere ce eee re

0 001 616,743â��110 616,743â��110 793 10,745 10,745 156745
0,000 0.000

0943 001 874,909-024,900 874,909-024,900 874,909-024,900 24.949 28,949 24.949
´» 000’0 0,000

. MACHINIST ..

busi 601 007,856-604.456 007,856-604.456007,856-604.456
4.856 7.850 9.856 0.000 0.000 HELDER

Arta

:

epeeee mete ee
ee ee

0771 0 ?h56h56 17,403 17.403 10,672 7,546

PLANT TOTAL

426 102.662-007.280 H04 18.290 18,941 3.715 3.715 cece
ce cece

ttn ee

_

END OF REPORT --
-

Dee
oe ee

eee


