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During the week of November 26, 1956, a comprehensive survey of uranium
milling facilities of Anaconda Company at Grants, New Mexico, was con-
ducted jointly by the New Mexico Department of Health, Occupational Health
Field Group of the U.S. Public Health Service (USPHS), and Health and
Safety Laboratory (HASL) of the U1S. Atomic Energy Commission (USAEC).
This survey is one of a series being conducted by HASL in cooperLation with
other interested governmental groups, at various uranium ore concentration
mills in an attempt to define potential industrial hygiene hazards associ-
ated therewith.

A preliminary inspection was made of plant facilities to ascertain generally
the nature and extent of these hazards. After an evaluation of findings,
it was determined that inhalation of alpha emitting radioactive and silicous
dusts were basically major potential hazards as well as direct radiation to
the body. The extent of radioactive dust hazard was judged to be plant-wide
in extent; inhalation of silica dust was deemed a significant industrial
hygiene problem essentially in sandstone comminution areas.

Responsibility for investigation of silica dust hazards was assumed by the
New kiexico Department of Health and the Occuputiontl Health Field Group
of the USPHS, The latter group also assumed respopsibility for assessing
external radiation and radon hazards. HASL primarily conducted a radio-
active dust survey of the entire milling faoility.

Information was sought during the radioactive dust survey both to determine
weighted exposures of all employees to airborne radioactive dust and to
define sources of excessive dust concentration. During this survey silica
dust counts were obtained throughout sandstone crushing areas.

At the time of the survey, mill processes consisted of caustic treatiment of
limestone ores and treatment of sandstone ores by an acid-leach, resin-in-
pulp procedure.

FESULTS OF STUDY

Radioactive Dust

VXIGHTED EXPSURES TO ALHPH P24ITTING DUgST

Ifumber of employees studied 451
Average of all employees 13 x 1O-"Agc/ml* (290 d/m/ 31
Maximum individual exposure 330 x 10-- •!ml (7300 d/m/1W)

NIUMBER OF PERCENT RANGE OF WEIGHTED EXPOSUIES
MPJYEES= O1Y TOTAL 01 A/ d/mA4 3

242 5:3.6 a1lo
32 7.8 5-10 110-220

126 27.9 10-25 220-550
35 7.8 25-50 550-110C
16 2.9 Ž50 >1_100
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%oncentrtitions in air of alpha emitting redioactive dusts are normally
reported by this c-:ffice in units of disintegrations per minute per cubic
meter (d/m/M3). In 10 C•R Part 20 units of microcuries per wl of air
(A/c/li) are used. Both units of concentration will be used interchangeably
throughout this rep:ir t. The number cif ricrocuries has been determined by
dividing the total rate, in dpm of alpha emissions by 2.2 x 106 dpm per /vc.
5 x 10" ,e/i1l (lO d/m/M3 ) = maximum alloweble concentration (MAC) in air

for natural uranium.

A discussion of the rationale of the suggested MAC for ore dust appears in
Appendix B.

Significant sources of alpha emitting radioactive dust were primarily in
limestone (carbonate) crushing, yellov cake processing, and pilot plant
areas. A major contributing factor in each case of overexposure was found
to originate in one or more of these areas.

Ssmples were ta ken in all areas where rel&tively high exposure to workers
was anticipated, i.e., the sandstone ore 0ry grinding circuit. Dust counts
ranged from 1.9 million particles per cubic foot (.mppcf) to 20.2 mppcf
and were essentially below the MAC of 20 mppcf assigned to this dust (3-8%
free silica by weight).

Wx2ernal Radiation

Gamma radiation levels were measured in areas where relatively high exposure
to workers was anticipated. Results ranged from 0.1-0.15 mr/hr. Exposure
to these dose rates during a normal work week would not exceed 4-6% of the
permissible cumulative dose.

Radon concentrations were determined in areas where maximum exposure to
workers was considered to be most likely. Measurements of airborne radio-
activity of radon as determined from activity measurement of RaCI on dust
filtered from air in core storage rooms was in the range of C.5-1 x 10-9
pe/ml or 0.5-1% of the maximn= permissible level.

A summary of results for the radioactive dust survey is indicated in Table I.
I lecommeudations are included in App-endix A. A detailed discussion of radio-
active components of airborn, dust appears in Appendix B. Flowsheets of
the processing of sandstone (acid) and limestone (carbonate) ores are shown
in Figures 1-2 and 3-4 respectively, in Appendix C. Table II and III in
Appendix D indicate uranium-radium ratios and comparisons between chemical
and re.diometric results. Daily average gross alpha exposures are listed in
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Table IV in Appendix E. Table IV-A in Lppendix E lists g enei~ol air con-
centrations in selected locations. Table V -ists yellow cake area breathing
zone results. Appendix F contains Tables VI, VII, and VIII which are re-
spectively, Results of Petrographic Pnalyses, Chemical. Settled Dust, and
Atmospheric Silica Dust Concentretions. Job Analysis Sheets are contained
in Appendix G.

mig.. OF SlTu

,AlLpha mt ZPs

Air-dust samples were collected. by drawing air through 1 1/8" diameter
Whatman #41 filter discs at rates of 25 or 30 liters per minute. Filter
discs were analyzed for gross alpha. activity on scintillation counters at
the HASL. Fadioactive dust concentrations (alpha d/mA13 ) were computed by
dividing gross alpha analyses by respective total sample - air volumes.

Two types of air-dust samples were collected: 1) Breathing Zone (BZ) samples
were obtained to measure dust concentrations in air breethed by employees
engaged in specific jobs suspected of being dusty; 2) General Air (GA)
samples were obtained to measure average dust concentrations in allweas
routinely occupied by employees.

Repetitive samples were collected wherever feasible. General air and
breathing zone samples were weighted to compute a daily exposure for each
occupation.

Radijogcive Components of Airborne kust

Selected air-dust samples were analyzed photofluorimetrically and by, alpha
counting for uranium and radium respectively. Eadioactivity attributable
to these components was compared and retios determined in terms of Z-R-.
In addition radioactivity attributable to uraniun was compared, whergu
applicable, to total activity originally counted and rctios determined in
terms of 1*. From these ratios one can estimate to what degree these
components -pproach theoretical equilibrium.

Silia Dust

Silica dust samples were collected by drawing air through a midget impinger
containing 10 ml of distilled water at a rate of 0.1 afm. Each sample was
transferred to a 1 mn deep cell shortly after collection and counted by
standard light-field technique at a magnification of 100 times.

Free SilicaAnalysis of A.irborne Material

Two methods were used to determine this material. The first of these used
a sample of dust which had settled on rafters and ledges, assumin& the
material to be representative of an average condition. The other method
was to sample enough air to permit performance either of a chemical analysis
for free silica or a petrographic analysis.
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Mroe R~adtion

Gamma radiation was measured with a Juno Survey Meter (Model SIG-17C) and
reported in terms of mr/hr.

Fadon

Air was drawn through Whatman #41 filter paper (1 1/811 diameter) at a rate
of 14-23 liters per minute for either a five or ten minute period. Forty
to ninety minutes after the end of sampling, the alpha activity on the
paper was measured by a Juno Surva Meter which was cross-calibrated against
a laboratory counter using an Ra C source. The radon concentration was
computed using the method of Kuznetz as described in Pmxerican Industrial
Hygiene Association Quarterly, 17:85, 1956.

PROCESS ESRTION

Sandstone (Agid) Circuit:

Uranium ore in this circuit is processed by the Resin-in-Pulp (RIP) ion
exchange method. Referring to Figures 1-2 in Appendix C, uranium bearing
ores are delivered by railroad gondolas to-'an outdoor shakeout and bin
storage area. A front-end loader conveys ore to a grizzly where it is
dumped onto a belt feeder and transported to a jaw crusher. Crushed ore
then is passed through a vibrating screen with oversize returning to an
impact breaker. Ore passing the screens is fed to a sample tower and then
to a series of storage bins. As needed, properly blended ores are wet
ground in a rod mill, classified, and leached in sulfuric acid. A mechani-
cal sand-slime separation-is made with sands going to tailings.

The slime portion is neutralized with soda ash. A proper DF is obtained
by reducing with ferrous sulfate. Pulp then passes to RIP tanks where
uranium is separated. Pregnant eluate is clarified, treated with magnesium
oxide to precipitate a omaplex uranium salt (yellow cake) which is then
filtered, dried, and packed for shipment.

S Limestone (Carbonate). Ciruit

Referring to Figures 3-4 in Appendix C, high-lime ores are transported to
the limestone primary crushing building by truck, dumped, swamped to a pan
feed, and conveyed to a jaw crusher. Crushed ore is screened in the second-
ary crushing building. Oversize is passed through an impact breaker; screen
undersize is processed through a short head crusher, conveyed to the sampling
tower and then removed to storage bins. Limestone and sandstone crushers
are in separate buildings, and both circuits are kept independent of eaeh
other. On occasion, however, sandstone ore may be crushed in limestone
buildings when material demand warrants.

Blended ore from storage bins is wet ground in rod and ball mills, and caus-
tic leached in autoolaves. It is then filtered, clarified, and precipitated
with sodium hydroxide. Resultant yellow cake is filtered, dried, and packed
for shipment.
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'I OMO N T EQMMYFiTCIC

For the most part, processing equipment in the ore plants was enclosed
and ventilated except in the limestone primary crusher buildlng where
dust control facilities were essentially minimal. - The survey team was
informed that moisture content of limestone (carbonoate) ore often wes
as low as 0.036%; it usually w-s 4-5% in sandstone (acid) ores. Varia-
tions in moisture content of ores undoubtedly influenced the extent of
air dustiness in these areas. Exhaust air from ore processing facili..ties
was discharged through Type N Wet Rotoclones.- Seumple processing equip-
ment in the sample preparation building was hooded and ventilated.

Yellow cake final product from the sandstone circuit was packaged simul-
taneously in six individual drum filling units housed in a single enclosure
ventilated by an exhauzt fan located in.the rear thereof. A similar type
enclosure housing two individual drum filling units was used for yellow
c-ýke final product from the limestone (carbonate) circuit. Exhaust air

from all yellow cake ventilation facilities was discharged through either
a Wet Impact Dust Collector or a Picrodyne.

Ventilation facilities were net checked for performance characteristics.

Dust respirators were worn by operators ajt essentially all of the dustier
operations in the plants Specific jobs for which respirators were worn
are identified with asterisks on Job Analysis Sheets in Appendix G.

DISCUSSION

The maximum allowable concentrations for alpha emitting dusts is discussed~in Appendix B.

YgEosReure to Alpha Emqttijng RMU%

Total alpha exposures expressed as daily average gross alpha count are
listed in Table IV in Appendix E. Approximately 47% of all employees were
exposed to alpha emitting dust concentrations in excess of the maximum
allowable. The average general air concentration for the plant was
420 dim!M3 (19 x -0 iipc/ml). The main sources of radioactive dust con-
tributing to both high plant general air and personnel overexposures were
essentially in three general areas, namely, limestone (carbonate) crushing,
yellow cake processing and pilot plant. Twenty .ercent of all employees
were overexposed by virtwc of time spent in or near these areas as well as
throughout the entire plant.

Dt respirators were worn by operators at essentially all of the dustier

operations in the plant. However, it is recognized that there are limita-
tions inherent in protection afforded by most filter type respirators and
for this reason calculated exposures presented in this report are not
adjusted for respiratory protection.
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is3O=ces OffLcete£~sr

CarbonQce_ trutjr# ireaa

THish coneantra tioas of airbý_4rno r-:4ioactive dur-.t in bo"th Uhm Primary
and seondary lisestoe erashigý buil&Pze; c;ntributed &Lrectly to
overorposures of twenty-four workers and indirectly to 125 workers,
Lreraio general air cmncentratlcns of' 34(M d-/A/t (V4C r- WJ11cvaia)
and 7Z d/iA43 (33 x 0-4 ivcl/l) were womt in the !rti- ry end

acondary crushing, huildixngarespectively. Tubese hifh rou~lt were
in striking eonrA~nst to a'versgva eancentrttioaa of 35 d/nAmO (1.6 x rc-:
gc/ml) detected in mrAistovc (Cdel) u•arshi aren.4% Diff-rences in ore
moisture content undouibtedty had a direct bearing on the-se results.
The survey tem was inforaed tbhat moisture content of Liesetont (carbon.te)
ores often wai as low as C,(3Ci1 it ud.. .y v.s 4-5• in adst•ne (aCid
ores.

Dust w introl faci-ities wer esse•tially zintmll in the primary
crushing buailding. At the crush*4r level (alet vjb-level; and transfer
point, dust clouds ware of such oaauitude as to restrict' vision to a
fre fet. iurv•ge gWeeral bir concentrations of 7.300 d/m/i 3 (33V x I0-II
/,a/al) were detected in these eress. oeaslVs of three brw.thing sane
samples -taken during rashinss of ore' tlrougft the gris&"az~ tveragod 13rCC d/mt3
(61 x ldottc/ml). Operttors were retrAratzrs diring ore .procee.sin
op~erationus, which afforded some measure Gf itrvtection ajatunst over-
whelaing dust concentrations mnýcmtered. %-uekeeplng -.nreedtiis were
a!=,st entire'Jly loocking. One oporator vas cbserved stick-ing his head
Into a clean-out dotr o? a hopper to vi2ev the Tvgresa -,f ore down from
the gristly to the crurher feed taie.. The suarvey grow.' va informad
that this was net an I ncostwn psectice by voartms crusher opoerators.

te4cabaicol n~hent veutilAtian wasa in considerable oridfnce ft the
-o.mdary crusher. buildig. Ovorall dust •aevels were signifieantly
lover thn those encountered in the pri-zry crusher building. Neverthe-

ln, avoraps gaenrel air concontratlors rnig from 1aC-ICCu 4//t
(3.0 x ]C-1 ' nc/al) were detected ot sn~ertl conveyor transfer points
86 IidU as at the Cedbr Vpids crusher, Syxirns crusher, ad TWy-Pock
sa"plin zero=*.



ellow PC ke Proeessing Areas

Forty-six workers were overexposed primarily from dust sources in yellow
cake areas. One hundred and twenty-five other workers were overexposed
indirectly in the same manner. General air concentratlons were highly
variable, ranging from 3-J,000 d/m/M3 (0.14-540 x I0 lO1 ,/ml) and averag-
ing 11CO d/m/M (50 x 10" ±!ml)°

Housekeeping procedures were not satisfactory. Spills were frequent and
cleanup ineffective. Evidence of these conditions was obtained in the
steam pan, drumming stations, and carbonate yellow cake filter areas which
were major loci of air contamination. Maximum gen•.al air concentrations
observed in thqee areas were 1100 d/m/M3 (52 x I0 _L /ml) 2200-2 d
(IC-13C x 10 and 12,000 d/m/M3 (550 x lr1+c/ml) respectively.

Listed in Table V (page 10) in descending order of magnitude are results
of breathing zone samples taken at operations performed iD this area.
Workers wore respirators while performing these operations and were afforded
thereby a measure of protection against high airborne dust concentrations.
Breathing 2one concentrations at many operations listed in Table V were
within range of general air concentrations iii neighboring areae; this pj.b-
ably holds tru for reported air concentration-o of 1000 d/m/A 3 (46 x I0 !±
,/ml) or less. Although it may be assumed that the latter operations
did not contribute very much air contamination under these conditions, they
should not be ignored since they may prove to be sources of radioactive
dust later on.

It is clear, from an examination of Table V that several yellow cgke
processing operations may be incriminated as sources of radioactive dust.
Shoveling yellow cake to buckets from pan, dumping into carbonate drum, . :
and covering was a particularly offensive operation. The air ooncentration
indicated by two pamples taken during this operation was in the range of
7400-10,00I d/m/ (340-460,A/ml).

Existing multiple drum filling booths, although ventilated, were essentially
inadequate as evidenced by high breathing zone and general air concentrations,
reported previously, obtained therein. For example, breathing zone con-
centrations detected during beating aid replacing of acid yellow cake drum
averaged 92C0 d/m/W (420 x 10 1 iC/ml)..
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TABL E _Y
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NO0. OF
LPRAUTI 01 SIPUMES LOVI HIGH A:VfMMG AV1~RAGE

AVUZAGE

Removing carbonate drum from carbonate
filling station - shoveling yellow
cake to buakets from pan and dumping
in drum
Beating acid yellow cake drum and
replacing
Covering carbonate yellow cake drum
Cleaning acid yellow cake press
Cleaning carbonate clarification press
Cleaning acid yellow cake press floor
Raking yellow cake in steam pan
Cleaning carbomate yellow cake press
Cleaning carbonate yellow cake press
floor
Sampling and covering acid yellow cake
drum

1

3

1
3:3

17
3

3-
J

10 10,000

1300 15,000 9,200

300
210

150
100

- 7,400
810 530
580 380

- 30C
310 24
310 200

-10

460

4+2C

340
24
17
14
11

9.0
6.2

5.950 280 130

Pilot Plant Area

The major source of contamination in this area was an operation involving
cleaning of drier, removing of pan, and filling of drqm. R esults of three
samples taken at this operation averaged 66,000 d/m/A4 (3000 x lo0- 11e/ml)
and ranged from 48,000,-80,000 d/m/M4 (2200-3700 x lO-lM0/ml). This opera-
tion was entirely unventilated; smoke and dust were plainly visible during
the sampling period. Operators wore respirators while performing these
operations.

Listed below is the most recent list of maximum allowable concentrations
for silica dust as published by the Ameriean Conference of Governmental
Industrial Hygienists.

MST DOM~ I{I'

5
20
50

>50
5-50

Results of petrographic analyses are shown in
indicated maximum particle sizes ranging from
weights of free silica of the order of 3-8%.

Table VI in Appendix F and
75-150 microns and estimated
Chemical analysis of a single
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sample of settled dust in the sandstone crusher area indicated 9.5% quartz
as indicated in Table VII in Appendix F. The MAC for gross dust count is
20 mppef at this silica content.

Samples for silica dust were taken in all areas where relatively high ex-
posure to workers was anticipated, i.e., the sandstone crusher building,
sandstone sample tower, sandstone fine ores bin., and sample preparation
building. Results of analyses are given in Table VIII, Appendix F. Dust
counts ranged from 1.9 million particles per eubic foot (tppof) to 20.2
mppef. At the locations and under the conditions sampled, it is clear
that silica dust concentrations were essentially below the MAC.

Direct Fadiation

The maximum permissible whole body exposure to grmra radiation is 5 rem/hr.
Assuming the normal work week to be forty hours, an exposure to a uniform
whole-body dose of 2.5 mr/hr of gamma radiation will result in a yearly
cumulative whole-body dose corresponding to the maximum permissible amount.

Gamma radiation levels were determined in areas where relatively high ex-
posure to workers was anticipated. Measurements ranged from 0.1 to 0.15 mr/hr.
These are essentially insignificant when compared to the maximum permissible
amount.

Beta radiation levels were not determined. 1In other mill surveys, signi-
ficant beta dose rates have been detected along with gamma radiation but
have not been found to be excessive. :This problem is explored further in
other reports in this series.

Radon

For purposes of regulations stipulated in 10. CR Part 20, limits for radon
prescribed therein will be considered to be mes if measured radioactivity
of one or more decay products (for example FaC ) does not exceed that which
would result from the occurence, at the time of sampling, of 1 X 10-7 micro.
curies, per milliliter of air, of Pn2 2 2 .,and each of its short-lived decay
products, WaA. RaB:, -aC and PaC-."

Radon concentrations were determined in areas where maxim=n exposure to
workers was considered to be most likely. Measurements of airbo ne radio-
activity of radon as determined from activity measurtents of RaC1 on dust
filtered from air in core storage rooms was in the range of 0.5-1 x 10-9

,tP/ml. These are insignificant when compared to the maximum permissible
amount.

- 11 -



Carbonate Orushing Area

Dust control facilities were essentially minimal in the primary crusher
building. The airborne hazard resulting therefrom was undoubtedly augmented
by the low moisture content of processed ores. Bteps should be taken to
minimize these failings.

1. a. Dry ores should be vet down either at the ore dump location or
at some other place prior to entering the mill proper. Caution
must be exercised, however, in regard to freening of wetted
materials in cold weather. Such procedures as draining lines
after each day's use, adding an antifreeze material, eta, must
be considered.

b. The grizzly and Jew crusher beneath it in the primary crusher
building should be enclosed and ventilated. Recomended exhaust
rate for the grizzly is 200 flm rer square foot of hood opening
but not less than 50 eLm per square foot of screen area. The
crusher should be ventilated at a re-te of at least 200 fppm through
all openings in the enclosure. J

2. An inspection port ventilated at a rate of 150-200 ft/min should
be provided at the primary crusher.

3. Adequate ventilation should be provided in. the secondary crusher
building at all transfer points and at the Cedaer Rapids crusher,
Symons crusher, aend Ty-Rook sampling screen. Minimum velocities
of 15C-200 fpm through openings should be maintained at all these
points*

4. A regular schedule of housecleaning using non-duat producing clean-
up methods should be instituted. Use of brooms and/or compressed
air should be avoided. Industrial vauum cleaners are to be pre-
ferred although wet eleaning may be more practical in certain areas.
When the latter method is employed, high pressure nozzles should
not be used with hose lines.

5. Until dust loadings are diminished to safe working levels in
carbonate crushing areas, mill operators and any other personnel
entering mill areas, while crushing and sizing are in progress,
should wear respirators.

Yellow Cake Processina Area

J1

6. Existing multiple drum filling ventilated booths are essentially
inadequate. Individual ventilated enclosures for each drum are
preferred. Enclosures should be ventilated individually at a
minimum rate of 150 ft/mmn at . f°op..d• - - -

i



Provision should be made for rapping, sampling, weighing, and
covering drum within enalosure at each drum filling unit. Auto-
matic vibrators or otheir analogous devioe should be installed on
each drum feed hopper to insure continuous flow of material to
drum.

If a single sampling station for all drum .filling units is pre-
ferred, provision should be made for enelosiin and ventilating the
station and drum conveyor systems leading thereto. Minimin
velocities of 150 ft/min through opemings should be maintained.

7. Sboveling yellow cake to buckets from pan, dumnping into carbonate
drum, and covering, should be accomplished in :ventilated booth.
Ventilation at a minimum rate of 150 ft/min through opening would
be required.

8. Exhaust ventilation should be provided for. steam pan. Minimum air
requirement would be 150 ft/min across face 6f hood.

9. A regular schedule of housekeeping using non-dust produaing cleanupmethods should be instituted. Detai•js suggested in reecmmendation
number f•ur are applieable here.

1

10.* Until propecr controls are provid-ed, all yellow eake workers and
any other personnel entering yellow cake areas, while Operations
are in progress, should wear respirators.r

At P101t Area

i1. Provide ventilated enelo ure for drum filling operation. Minimum
air requirement would be 150 ft/min at top of open drum.



APPENDIX B

MAXIMUM ALLOWABLE CONCENTRATIONS FOR ALPHA EMITTING DUSTS

In order to evaluate the degree of over-exposure of the personnel
working in the uranium industry, it is necessary to apply the
values which are stated in 10 CFR Part-20o- Appendix B of-this
part lists the maximum permissible concentration in air for most
of the materials of interest to this industry. Where a single
element or isotope is involved the interpretation of the table
presented in Appendix B is reasonably straightforward. For
example. the maximum permissible concentration for natural uranium
in the insoluble from, a value is given of 5 x 10-11 uc/ml.

Paragraph 20o5C further defines this value in terms of alpha
disintegrations per inute- with the statement that "the number of
microcuries shall be determined by dividing th9 total disintegra-
tion rate in d/m from the mixture by 2.2 x I0@O d/m/uco" It can
therefore be readily seen that a value of 112 alpha .d/m/M3 is the
maximum permissible uranium concentration in the atmosphlere, and
all values may be .compared directly to this0

Where a complex mixture of isotopes is encofintered,it is necessary
either that this mixture be broken down and/each element analyzed
separately or that some composite value of permissible concentration
in air be chosen0 Any value which is finally derived must bo
properly weighted for the respective insults which each isotope
presents to the body0

Precisely this latter situation exists in the handling of uranium
ore,

Analyses which have been made in connection with this and other
surveys indicate that by and large an air sample which is taken in
those areas where uranium ore is handled is in isotopic equilibrium0
In some cases small quantities of thoribm and its daughter products
also exist0  Certain analyses which have been performed to date
show Some unexplained short lived decay0 This tends to over-emphasize
the original count by as much as a factor of 2. However, inasmuch as
neglecting this results in a conservative estimate of exposure, this
phenomenon will be overlooked-until it can be accurately explained.

The equilibrium uranium decay series contains 8 successive alpha
emitting substances0 .The.first 4-.-of these materials are: U-238,
13-234, Thorium 230, and Radium 226. According to-the report of the
National Committee on Radiation Protection NBS Handbook 52, the organ

-to which the uranium and the thorium are of primary interest is the
lung, while the organ to which the radium is of interest is the bone.
Calculations which hav. resulted in the, permissible level 6f each of
thbse materials assume a maxim n:permissible radiation dSe~ to the
critical organ of not more than 00. mrem/wko Inasmuch as tlhe uranium

N
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and the radium seek different body organs, the permissible
concentrations of these mater-ials cannot be considered to be
additive. It must be assumed that each stands on its own and
that the one delivering the greatest dose should govern.

It is very important, also, that any.permissible level which is
finally derived must be evaluated in terms of alpha d/m on the
total sample rathet than from a complex chemical ahalysis of the
fractionb followed by analysis of each component. Such chemistry
is much too tedious and complex to be considered as a routine
field technic. This will be possible if it can be demonstrated
that the ore material is consistent in its equilibrium ratio.

When one measures the activity froni Ore material, it appears
from the data which have been gathered in this survey that 25% of
the total alpha activity is contributed by uranium 238 plus
uranium 2U4; 12-% is contributed by Thorium 230, and 12% is
contributed by radium, This corresponds to true eqUilibrium,
within the limits of the analytical.method0 It this is the case,
as we believe it isp it order that there be not more than
5 X 10-ll uc of uranium 12lU0 thoriu in a sample (J1.5% of all
the alphas), the total alpha count :Should not exceed 473- x lO-11

or 13o3 x 10-1 uco .. 7175

In order that there be not more thant.14 x 10-11 ic of radium,
the sample must contain not more than" 2 x i0)II 6r 19. Uc.

In connection with this it is noted that page 14 of Handbook 52
states: "In the case of radium . o o uoOOOOV.alues are based on the.
disintegration rate 6f -the parent isotope only,". This would indicate
that although the value as listed states radium 226 plus one-half
the daughters, the energy contribution of the dauoghters .i added to
that of the parent material in the calculation but should not be.'
assessed in sample evaluation,

Inasmnich a ' the effective dose df. the uranium contribution is
significantly higher than that of.the radium c6ntribution, it is
recotmended that the effective uranium dose goverkio -This would
permit thefollowing valuea to be used in. asseSSingf the internal
hazard from the various materxials in the ore pioctesinrg plants:-

oMaterial which is substantially All ore -l uc/m (30d/M4

2. Where the material is uranium or-of any uiknbut eqilibrium
-ratio a value •of 5 x 1O-1l tUc/ml should be used (100 d/m/M3 )

It should be pointed out that as the ore progtesses thro gh
processing, the deoay products are selectively rioled along with
the inert materials. Therfoke, !the -qlpha componeht fromi uanium
becomes proportionately greate2 in the air dust. Whdea6 in
normal ore, radium is approximately 12.5% of the tbtal activity

II]



and uranium approximately 25%, the concentrate dust contains 99%
of uranium and 1% of radium.

One might assume a transition in the relative isotope fractions
as the material progresses through concentration, but although
this phenomenon has not been fully investigated, it appears that
substantially all of the air contamination in the intermediate
areas is due to concentrate dust against which the uranium MAC is
strictly applicable.
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UNA-i1E

I MANIMA-1RAPUM RAMIOS

No. Low High- Ayve.I No. Low ir

gFlI' X
9U L-

Le-t-ILOOATION Avi •

I
NI

I I

At Grizzly-swampirn and I
cleanup
At Grizzly-during dumping 1
of Haystock ore
Primary Crusher-ground 2
floor level
Crusher-first floor I
Primary Crusher-first 2
sub level
Under first floor 1
Primary Crusher-dis- I
charge onto belt
Secondary Crusher-first I
deck
Secondary Crusher-first 1
floor at Symons Crusher
Secondary Crusher-third I
deck
Sample Tower-first deck 1
Sample Tower-third deck 2
Top of Storage Bins '1

AVERAGE VALUE

Crusher-first floor 3
Crusher-vibrating screen 3
area
Crunsher-area of head 3
pulley
Sample Tower-first deck 3
Sample Tower-seoond deck I
Sample Tower-third deck 3
Sample Tower-fourth deck I
Fine Ores Bin-top level 2
Fine Ores Bin-bottom I
level
Feed to Rod Mill 1

26 93

75 1100
390 1
590 2

- - ].4fO 1
- - 4700 2

- - 370 1

. ..-. 180 1

- - 14 1

- - 98 1

- - 240 1

- - 120
10 211 110

- - 13

- - 970

- - 140

60 2 4.7 250 130

- - 15 150

- - 630 260

220

320
160

13
210

370

- - 2,2 12

- - 31 2200

- - a4
100 330 220

- - 48

1
2
1

3
3

35 37
16
36
3.5

330
230
73

320

24 96
18 52

13 31

43
31

2.4 65.0 33
2.1 5.3 3.6

25.0
41

20 3 2.2 11 5.9 310

I
24

46

14

75

80

65

45
17
58
39
40
21

3
1
3
1
2
1

0.5

0.4

1.6

7.4 3.2
- 5.7
6.3 2.7

- 1.4
4.8 3.2

- 0.5

81
340

56
36

180
24

12

100

- 17 1 - - 0.2

I
I

AVERAGE VALUE

For ore in equilibrium, the value of the ratio INis approxinately 330 x 10-9.
The preceding data would seem to indicate that radiim and uranium are in ti
correct proportions in limestone ore handling areas but not in areas where
sandstone ore is processed.

he
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4- •.LAT[O OF P;kALTICAL VALUEU TO RADIO1•ThIC COUNT

RATIO
TOTAL COUNT LFANIUM

LOCATION d/m/M3  .i43,I ~ Lime sto~ne Areas

Crusher-first floor 960 390 0.41
Crusher-under first floor 7700 1400 0.18
Secondary Crusher-top of conveyor #1 1400 190 C.14,
Secondary Crusher-first floor ct 660 180 0.28
Symons
Semple Mill-first floor 150 27 o.18
Sample Mill-fourth deck 84 11 C.14
Storage Bin-top 290 48 0.16
Storage Bin-top 180 28 0.16

AVEAGE VALUES 0. 21

Sandstone Areas
Crushing Plant-second deck 100 16 0.15
Crushing Plant-at primary crusher 95' 15 e.16
Sample Mill-third deck 27 5.1 0.19
Sample Mill-first deck 21 2.0 0.10
Storage Bin-main belt 68 11 0.16
Storage Bin-chute discharge .4 12 0.27

AVERAGE VALUES C.17

_ For ore in equilibrium, the ratio P 0. is approximately 0.18. The preceding
data tends to indicete uranium is e~msentially in correct proportion to total
activity in all ore handling areas.

.1
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TOTAJ AL•HA EKPSUi (DAILY AVERHAGE) XPISESSEi AS

U L)ALAVERýAGE GR0Sq ALPH4 eOUINT

NO. OF DAILY APWIRAE _XOSURE

JOB DM/RIPTIOr N " n/M3  1/

r a1 cruswh lng t 6 980 45
General Crusher Foreman 1 2000 90
Crusher Foreman 1 730 33
Crushing Plant Shift Bosses 4 800 36

Plant 17 35 1.6
Primary and Secondary Crusher Operator 3 38 1.7 p
Sample Tower Operator 3 23 1.0
A-Bins Tripper Operator 3 23 1.0
Griz!ly Laborer 3 37 1.7Relief Operator 1 33 1.5
Sample Tower Men 4 48 2.2 p

Carbonate lshain Plua 12 1900 88

Primary Crusher Operator 2 2600 120
Secondary Crusher Operator 2 670 31Sewple Tower Operator 2 99 4.5
C-Bin Tripper and Shuttle Operator 2 84 3.8 J
Grizzly Laborer 2 730O 330
Relief Operator 1 720 33
Clean-up Laborer 1 (64 29

37 26 1.2Akid Mill Superintendent 1 24 1. 1
Foreman 4 26 1.2
Grinding Operators 7 20 0.9
Leaching Operators. 11 25 1.1
Classifier Operator 11 34 1.5
Swamper 3 19 0,9

Ion ghans Buildina58
Assistant Mill Superintendent 44 58 2.61 59 2.? ,
Mill Foremen 4 64 2.9
RIP Makeup Operator 4 66 3.0
Electrician and. Precipitation Operator 3 130 6.0 o
RIP Makeup Sub Operator 4 82 3.7
RIP Bank Operators 14 29 1.3
Floor Labor 2.7

._Swamper 4 59 2.7
3 59 2.7C ] • c f i t i h r e s m .. .. . . .. " "7 . . . .... 6 4 -- .•-. 2 .9



TAXLE IV (eontd)

Carbonate 4ill 46 120 5.4
Assistant Mill Superintendent and 2 590 27

Foreman
Shift Foreman 3 130 5.8
Relief Shift Foreman 1 630 29
Precipitation Operator 4 230 10
Burt Filter Operators 8 58 2.6
Grinding Operator 4 54 2.5
Grinding Sup Operator 4 38 1.7
Leach Operator 3 160 7.2
Oliver Filter Operators 6 38 1.7
Swanier ea-d Bull Gang 11 79 3.6

Yellow Cke 36 1000 47
Shift Foreman 3 1100 51
Relief Shift Foreman 1 030 29
Sample Room Operator 3 330 15
Acid Dryer and Drum Beeter 8 1300 58.0
Acid Dryer Helper ,4 1000 47
Carbonate Dryer Operator 3 1000 46.0
Acid Yellow Cake Press Laborer J7 1100 50
Carbonate Press Laborer 5 1000 47
Floor Man 2 W80 40

Buking 18 23 1.0
Lead Man 2 12 0.5
Pu)pmen 4 45 2.0
Coffee Mill Men 3 14 0.6
Core Splitters 2 3 0.1
Mihe Sample Bucking Room 7 24 1.1

Xejallurggajl 41 90 4.1
Chief Metallurgists 1 120 5.5
Assistant Chief Metallurgist 1 220 9.8
Pilot Mill Foreman 1 14 0.6
Shift Foreman 4 110 4.8
Pilot Mill Supervisors 3 10 0.5
Pilot Mill Grades 3-5-6-7 21 120 5.2
Metallurgical Grades 3-5-6 10 48 2.2

Mso"ai 194 260 12
Madhine Shop Welder 1 770 35
Plant Itepair
Carpenter Shop (Fainter)
Electrical
Plant Engineer Surveyors
Lube Department -Foreman 109 420 20
Lubrication Men
Yard Department-Repairmen and Laborers

ater -bepairtment-Water Tenders
Equipment Operator andTruck Driver-



TABLEIV (cont'd)

Acid Plant and Power House
Plant Engineer and Draft-man
Yard Department (Janitors)
Water Department (Water Tendergs Helper)
Office Personnel
Chemical Laboratory Clerks
Lubrieation Department 10 310 14.0
Carbonate Wet Mill 3 79 3.6
Acid Mill.Grinding and Leaching building 2 30 1.4
Acid Mill-Ion Exchange Building 2 58 2.6
Yellow Cake Section 11i00 51.
Carbonate Mil-rushing Section 1 1500 68
Acid MillGrushing Plant 1 35 1.6

TOTAL 451

AVERAGE 290 13

I

!I
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TABLE VI

RESULTS OF~ FETROgggHIC ~ANALSIS (AIMRENE DUST)

WISXK4M SIZE % l,0/,'- % FM. SILICA
WIWIMTED

W~EIGHT %
WVRFR Sin-.SKA¶PIR DrSQCPTP'TTO1 IREMARKSA

GA - Sandstone crusher area

GA - Bucking room

75

75

90 2 5

:3

GA - Sandstone crushing plant, 150
first floor

GA - Sandstone, sample mill in .100
sampler's cage

NOTE: Since the % free silica by
free silica, one may infer

Chiefly carbonate, opaque
particles, silicates and
quartz. There is a substan-
tial amount of organic fiber -

presumably from a filter.'

Sample contains less carbonate,
more silica than the above
samples.

Similar to somple above but
with less silicate.

90

95

2

1 6

count is lower in the 1i0p range than the estimated weight % of
that the opaque particles were essentially of fine size.

TAB12 VII

CEMICAL (SEnF) DUST)

LOCATION

Sandstone crusher - first floor 9.5%



TABLE VIII

ATMO3PIUYIC DUST CONCENTRATIONS (SILICA)

NO. OF DUST CO1NT-i-WK
'A1LS LOMJ HTHAVERGELOCkTION OE OPERATION-

Sandstone
Sandstone
Sandstone
Sandstone
Sendstone
Sandstone
Sendstone
Sandstone
Sandstone
Sandstone
Sandstone

Crusher-first floor
Crusher-Vibrating screen area
Crusher-third deck
Crusher-area of head pulley
Sample Tower-first deck
Sample Tower-second deck
Sample Tower-third deck
Sample Tower-fourth deck
Fine Ores Bin-top level
Fine Ores Bin-bottom level
Feed to Rod Mill

3
3
1
3
3
1
3
1
2
1
1
1
1

1

1

1
1

1.9 20.2
3.0 5.0

3.6 11.4
2.2 10.3

4.9 10.3

7.7 10.7

9.9
4.C
3.8
7.5
705

11.0
8.3

10.3
9.2
3.3
3.5
1.9
2.6

Sample Preparation
Ssampe Preparation

BZ - Roller man
Sample Preparation

Operator
Sample Preparation

(Drying Area)
Sample Preparation
Sample Preparation
Front End Loader -

ore

Building-bucking room
Building-Bucking room

Building-BW Coffe Milli'

J
Building-bucking room

4.5

4.6

2.2
1.8
5.9

Building-pulp room
Building-drying room
BZ ,-in cab loading sandstone em

m

I
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*.FORO 144I

ot 
2-q- JOB ANALYSIS SHEET

I . GENEAL CRUSHING PULA.h DFaPT.
OP ZRATOR: QRAL CI~UikiTgpý I .....MEN/SHI FT: ... I .H IFTS/DAY: _-4- .J4EH/OAY.

GA Crushing Pulats 1 7= 3930 943000
GA 14"in Office

.1m 14 3360

'Adjus ted to twao~signi~fcant figures I AT x -C)97,0

(I1 L,

iur)_ 1970 TIMES THE MAXIMJUM
d)R '/M 3 " ALLOWABLE CONCEW-

TRAT I ON.



T. FR 1144 JOB ANALYSIS SHEET

if , GE!O~G R CRUSHING

iii OPERATION

OR

1OPERATING-AREA

PLANT LEPT
....4.MEN/SHIFT: 4.H. ... JI FTS/DAY: .+...JEN/PAY.

- Y ~ I I.

TIME

PER

OPERA.

(MI N)

OPERA.
PER

SHIFT

TIME
PER

SHIFT

(MIN) (T)

NO. OF
SAMP.

ILES

CONCENTRATION

d.&. iN
3

AVG CON'Ci*
TIMES "

TOTAL TIME
(TXC)

-L v
LOW HI GH

AC'
A V.G,

Erud

E

I=

fm
fmm

GA

GA

GA

Truck Scale Room

RIR. Scale

RR. Trestib & Pit-.
Alleys

Acid Grusbing TPlt

Carbonate Cruu.ing
Plant

60

30

60

150

14 1 102 35.3 6350

23200023 1160 7700 1546

I

____________ I I I

tm ldjus ted to two .3gnificant figures Z T 330 I .(T x 'C) 238,000

(T xs -C
1:(T)

TIMES THE MAXIMUM

d/m /M 3  _ ALLOWABLE CONCEN-

TRATION.
• -_. •

--- - - -.--. - -. ..-.----------------.-.---.--- ______



,V. FORM %44
L1-q-ý2 I JOB ANALYSIS 1HEET

GE)M3RALZC1MSHnhG PLANIT WP1JT*
OPE-RATOR: .. ~.MEN/SiiIFT: ... 1,.JHIFTS/DAY: 4..j4-EN/D'AY.

0?RIJS.ING PLANT SHIFT BOSSLKS

QA Ttnwk Beale Roome

GA R.R. Trestle & Pit
Alloys

GA.Aci4 Grusbing P~lant

G.A Carbonate Oz'ushi3mg
Plan~t

1 102 6350

7700 1546. 279000

04dJus ted to tvuo.3ignificat figuires Z T3W I AT X -C)285,OOO

2:(T)

TIMES THE MAXIM•M

d /M 3  --- '-ALLOWABLE CONCEN-
TRATION.

',N
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I I .FORM 1IPI
JOB ANALYSIS SHEET

PLOPERATOR: phmID D=~UNC~AT l~.
PMIMAR & BECONDtAR CRUSHER

......MEN/SH IFT: N ..... JI FTS/OAY: .4j4EN/DAY.

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'Ci*
PER. PER PER SAMP. ?M3 , TIMES ..

OR OPERA. (c) TOTAL TIMEOPERATING AREA (MIN SHIFT SHIFT LES LOW HIGH AV. (FXC)
C (MIN) (T) .... ".

A

Nf

GA Main Floor & Pit

GA 2nd Floor

GA 3rd 1n.1oor

300

120

60

9

2

2

5

2

95

102

53

32

51

41

9600

6120

2460

J

:rn I I ________________________ I

'Adju~sted to two a £gnificovit figures

• . . .

2 T 00 X T XI -T x -C) S0

(T x -r)
2 (T)

"21 -A
TIMES THE MAXIMUM

d/m /0- "LLOWABLE CONCEIT-T
TRAT.ION,



JOB ANALYSIS SHEET

OPERATOR:

ACID CRUSHI= FW4T D)EFT,
.$AMPLE TOMR OPEfRAT0R JLMEN/SkIFT: 3.....H I FTS/DAY: 2.J.4EN/DAY

GA X48n Floor 17 56 31 • 9300

GA 2ndj, 3r4 4Uh Floors 9. 27 16 1780

wAd jus ted to two significant figures 2 T I *(T x C) 11V100

1:( T)

•O,,. TIMES THE MAXIKWM
d/ /M3 -* ALLOWABLE CONCEN.

TRAT ION.
k I

.,N



F0 ORsl 1'44

SOPSRATOR:

JOB ANALYSIS SHEET

ACID CRUSHING PLANT DEPT.
A-BINS TRIPPER OPERATOR I

, .. . .. ..MEN/SH I FT : 3 3......H IFTS/DAY: ... MEN/PAY.

r -*----- y I I~ 1* T

OPERAT ION

OR

'OPERATING -AREA

TIME
PER

OPERA.

(MIN)

OPERA.

PER

SHIFT

TIME
PER

SHIFT

(MIN) (T)

NO. OF

SAMP.

,LES

CONCENTRATIONd/AAL•,,

LOW HIGH A V.G

AVG CON*Ci*
TIMES

TOTAL TIME

(TxC) • i•-.t. -• ,mD:..

. mm
-+ 4 I 4

N
N
Ni
Ni
N
U
N
Nl

GA Ao112,s Conveyor Area

GA 1st Floor

240

240

4

5

9

1

68

30

36

9

8640

2160

I

-* - - A -

tm idjus ted to two sifnificant figures 2 T 480 I AT x C) 10,*800

~(T x-
Oo$ TIMES THE MAXIMUM

d/fWM3  i ft 2" ALLOWABLE CONCEN-

TRATION.



IV. 2FORMI 1414

OFPSRATOR

I

JOB ANALYSIS SHEET

ACID CRUSHING PLANT DEPT.
t~~T~~TV~ I.~T1T I .i.. v0J 12 a e 1e J.AA ' hMiA

r.A&ft=*m ~nI I * ~ Muria wmv! .aJr_" yo~vI

OPERATION TIME OPERA. TIME NO. OF' CONCENTRATION AVG CON°C, "
PPRTINPER PER SAMP. 3 TIMES

OA TOTAL TIME
OR OPERA. SHIFT SHIFT LES LOW HIGH AV.Q ('TXC)

• OPERATING AREA (MIN) (MIN) (T) " ___

-I

Ui

GA

GA

1aA

At Grizzl Area

Main Floor

2nd & 3rd Floor•

240

120

120

5

5

4

11

5

1

95

55

102

38

26

9120

3120

5520

. - I - .t I -

ZT 4W'Aidjusted to two significant figures I..(T x .C) 17,800

I (T)

¾I .... TIMES THE MAXIMUM
d/m /M3 Z* -ALLOWABLE CONCEN-

TRATION.



1-452FORM 144 JOB ANALYSIS SHEET

ACID CRUSHING PLANT DEPT.
CRUSHING PLANT RELIEF

, pERATOROPERATOR: IT:MEN/SIFT.-...4.H I FTS/DAY: _....EN/PAY.

- 1 1

OPERATION
TIME
PER

OPERA.

(M IN)

OPERA.

PER

SHI FT
OR

OPERATING AREA

TIME
PER

SHIFT

(MIN) (T)

NO. OF
SAMP.

,LES

CONCENTRATION

L H 
3

LOW HIGH A.V. C

AVG CON'Cj*
TIMES

TOTAL TIME. (TXC)

-4 4 I - I I
Daily Weighted Average
Exposure for Primary
and Secondary Crusher
Operator

Dail.y Weighted Average
Exposure for Sample
TIver Operators

240

80

80

Daily Weighted Average
Exposure for A-Bins
Tripper Operator

37,8

23.0

22.5

37

9100

1840

1800

2960

Daily Weighted Average
Exposure for Grizzly
Laborers

-I 4 1 5 -

'Adjusted to two significaint figures Z T 4S0 I -(T x 'C) 15,700

Z (T)
32.6

04 TIMES THE MAXIMUM

d/m /M 3 n ALLOWABLE CONCEN-
TRATION.



Vy. FRMa~ 144'
JOB ANALYSIS SHEET

IOF ýRATOR:

AQCID ORU$HflIG PLANT
S$aK~PLE TOWER LEOAX Ma~

-1MEN/SHIFT:--3 H I FTS/DAY- -- 3-MEN/DAY.

- ' . . - V I' -

I OPERATION

OR

OP ERATING AREA

TIME
PER

OPERA.

(MIN)

OPERA.
PER

SHIFT

TIME
PER

SHIFT
IMIN) iT)

NO. OF
SAMP.

LES

CONCENTRAT IONA_ / 3

LOW H I GH A V.G%

AVG CON'Ci*
TIMES

TOTAL TIME

(TXC)
• 1 . ( I...........) I I( )

F-

I
GIA A~cid Smple Tower

GA Carbonate Sample
Tower

240

240

6

4

9 56 23 5520

1760014 152 73

I

10

U'

J

LII - & - a - a i -

I
'Adju~sted to two at gnificavit figures ) T 480 I AT X-C)23,000

I
T x C)
2:( T).

48.1
6 -,ý_TIMES THE MAXIMUM

dAm/M3 - {---ALLOWABLE CONCEN-

TRATION.



POP CRATOR

JOB ANALYSIS SHEET

ACID CRUSHING PLANT DEPT.
_SAKPLE TMR LEAD MAN~ flIEF --- I-MENISH I FT: - I HIFTS/DAY:__1..MEN/`DAY

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'C&*, PE . p.PER -A p. e./• 3 TIMES ...
OR OPERA. PR(C) TOTAL TIMES
OR OPERA. SI SHIFT SHIFT ALES LOW HIGH A V. *TOTAL TOPERATING-AREA (MIN) (MIN) IT) A- (TxC

-1'

GA Acid Sample Tower

(A Carbonate Sample
Tower

240 6

4

9 56 23 5520

17600240

J

14 152 73

r

-

T.:

'mAdjus ted to two significaftt figur-es Z T 0o I AT x C) 23S,100

IT x -C)
2 IT)

48.1
01-D_ TIMES THE MAXIMUM

d/--M 3 - ALLOWABLE CONCEN-
TRATION.



,) OFRAT0R:

mmlml

JOB ANALYSIS SHEET

CARBOQNATEi ORUSfIIN PLANT W)ET.
PRDL4ARY CRUSM C OFERNIVR I MEN/SHIFr .......H I FTS/DAY! ..4.JJEH/QAY.

i m I I I I I ii •I

PERATION

OR

RATING'AREA

TIME
PER

OPERA.

(MIN)

OPERA.
PER

SHIFT

TIME
PER

SHIFT
(MINi (T)

NO. OF

SAMP.

ILES

I
CONCENTRATION
LO NiHM3 -

LOW HIGH AVG.Q

(MIN) (T)m

GA

**BZ

Primary CruSher at
Main Floor

Primary Cruisher
Basement

Pmobing Ore throW~h
Grate atop Crusher

AVG CONlC.*
TIMES

TOTAL TIME

(TXC)

684020

876000

31900

120

120

240

4

3

3

J

230 960

7000 700

62o ,O0o

570

7300

1330

, ..

**Wilter 'respirator worn
wAd justed to two significanit figures

IT tx -Q 2640

.T480Q I (T x 'C) Is,260000

TIMES THE MAXIMUM
Cý& /k 3 U .. .ALLOWABLE CONCEN-

TRAT ION.

m

1 :( T)



* V. FoRm 144' JOB ANALYSIS SHEET

GAMBOJATE OWUSHING PL"NT DEPT..

OiýZRATOR: .S SCONDARY CF1JIM2i1 .32 ODPEATOR MEN/SHIFT: 2 H I FTS/DAY! mENIDAY

OPERATION TIME OPERA. TIME NO. OF' CONgENTRATION AVG CON Ci "

PER. PER PER SAMP. 3 TIMES .

OR OPERA. - TOTAL TIME
OPERATINGAREA (MIN) SHIFT SHIFT 'LES LOW HIGH AV.Q (TXC)O P R T N - R E M N M IN ) (T ) - I

N
•n

*E

GA Secondary C rusher

Baeamnt

GA main Floor

GA Screen Floor

GA 2nd Floor

GA Inclined Conveyor

60

120

60

180

60

3

3

3

3

4

403

274

510

615

160

1255

663

1400

1400

680

420

1000

1000

4080

504M00

60000

180000

28200900 470

J

"Adjusted to two,significant figures X T/0 I (rT x -C) 323,000

2: ( T)
671

TIMES THE MAXIMU
d " A " LLOWABLE CONCEN-

TRATION.



(iI ,v. FOR 1III'
JOB ANALYSIS SHEET

CAEMQNLE]
SAmmL

O~ U2IIIG LLT DEFT.
TOWER~ OFERATOF

OFPRATOR:
12 2_J.........MEN/SHIFT: ........HIFTS/DAY: ......4N/OAY.I

om .96

OPERAT ION

OR

OPERATING AREA

TIME
PER

OPERA.

(MIN)

OPERA.

PER

SHI FT

TIME
PER

SHIFT

(MINI (T)

NO. OF'

SAMP,

,LES

CO4••71NTRAT I ON

(.C)
LOW HIGH AV.G.

AVG CON'C;*
TIMES

TOTAL TIME
(TXC)

El -. _______ 4

GA GrvndFloor

GL 2nd., 3rdt 4~th Floor.E

240

240

1

3

- - 152

14 84 47

36500

11300

J

4 .- h .1 _____________________________________________________ -.
-q

'Adjus ted to two sign~ifcant figureas ZT 480 I .(T x 'C) 47,800

.Z(T)
99.3

c13
d& 3/ TIMES THE MAXIMUM

_ _ -_ALLOWABLE CONCEN.

TRATION.



I

JOB ANALYSIS SHEET

CARBONATE CRUSHING PLOT~ DEPT.
C.-BDAMPBER & SHUTTLE, OFnT1.

J
o -1 ..MEN/S14 IFT.: ....2...H I FTS/DAY: ---.4JEN/DAY.

GA Tripper Belts 89 291 155 37200

GA 1lat Floor 4 38 16 1920

CIA Rezt of Building 9 10 10 1200

'Adjus ted to two a £gnificant figures ): T 480 I IT x .C) 40,30P

IT X -.Q)
Z (T)

83,9 4/1 ./M3 ,u "oTIMES THE MAXIMUM
ALLOWABLE CONCEN-

TRATION.

.1.



11. FORM 1'Iq
.1-q-521 JOB ANALYSIS SHEET

CARBONA.TE CF~bVIBG- PLAN~T DEPT,,
G~RIZ2I LABORERFT . .2 .H I FTS/DAY: ...2.MEN/DAY.

OF -RATOR: |

GA At Grlizzya 7= 7700 7300 3500O0

J

Aa

OAdjus ted to two sig'nific.ant figures ); T480 .. (T x C) 3,500,000

T ()
7290

•qI
d/M/M3 TIMES THE MAXIMA

• .ALLOWABLE CONCEN-

TRAT.ION.



.T. FORM 14,

JOB ANALYSIS SHEET

GARBONATE CRUMf.ING 0PFLA DEPT.

OF1.RATOR: ,RUSHTN .--.i--.F .IHIFTS/DAY: --. EN/OAY

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'C;*IPRTO E I TOTALiM TIMESPER PER PER SAMP. -/-- __ TIMES
OR OPERA. SHIFT SHIFT -LES LOW HIGH AVT. (rxc)

OP R T N -R A(I)(MIN) (T) LO . H G A..... TX

-i

N

Daily Weighted Average
Exposure for lriikax
Crusher Operator

Daily We.ighted Average
ftpoaure for Seeoiidary
Grusher Operator

Dail Weighted Aver'age
RXpo am'. for samnple
Tover Operator

Daily Weighted Average
Zr130sre for' C4-Din
Tripper & shuttl~e
Operator

Daily Weighted Avwage
ftPosures for Oriszly
Laborer

160

2632

671

98.3

728.8

211000

53700

15900

6710

58300

J

s0

8o

r.:

'Adjus ted to two significant figur-es T4 T X -(T x -C ,5,00

~(T) 719
TIMES THE MAXIMUM

d/z iM 3  -- _-- ._LLOWABLE CONCEN-
TRATION.



y.. FORm 1441-1-52 JOB ANALYSIS SHEET

CAMR(ITE CRUS.HING FLAIM DEPT.
O;ZATR:CLEAN-UP LAB0R C.PPLNT ....2 ,MEN /SH IFT: --..I.....SH IF TS/OAY: --I.2-MEN /OAY.

ITM - 1CONCENTRATION AVG CON'C;*

OPERATION TIME OPERA. TIME NO. OF CONE/TTI 3 TIMES

PER PER PER SAMP. TOTAL TIMES
OR OPERA (C) TOTAL TIMEOPERATINGAREA (MOIEN SHIFT SHIFT ILES LOW HIGH AV. (TXC)

OPRTN RAI(I)(MIN) (T) ".G AVJ~',

m
GA Secondary C rusher

Damement

GAL Main Floor

GA luclined Conveyor
1Ramp

GA Screen Floor

GA 2nd Floor

ISO

120

90

'60

30

3

3

4

:3

3

377

27,4

191

510

615

1255

663

9g0

1400

1400

680

423

470

1000

1O00

122000.

50800

42300

60000

30000

i
i

,,.,q"

r: • r.:
. . 4

2 T AS0MAdJus ted to two~significa nt figures • (T x 'C) 305,000

Z(T _)C)
Z (T),

D I TIMES THE MAXIMUM
d/m/M 3 hi 3 ALLOWABLE CONCEN-

TRAT ION.



T. FORM 1'44

JOB ANIALYSIS 'SHEET

OPSRATOR:

ACID LEACHING DE~PT.
ASS 0 T. H=L SUPE=?TEVDENT

I ~MEN/SHI4FT: - I FTS/DAY: 2LJAMEN/DAY.

I

OPERATION

OR
OPERATING-AREA

TIME
PER

OPERA.

(MIN)

OPERA.
PER

SHIFT

TIME
PER

SHIFT

(MIN) (T)

NO. OF
SAMP.

,LES

CONCENTRATION
d/m/M3

(c)
AVG

AVG CON*Ci*
TIMES

TOTAL TIME(TXC)LOW HIGH Ij!

1~ I S

GA Acid Ore B±2w

"A Leamchjv B3.4

240

240

9

19

1 68 21

7.6 80 28

5040

6720

I. L .1 ~ .

r -!.r,:

'Jd jus ted to two,significant figures ST 480 Z -(T x C) 11800

.Z (T x Q)M 'r 24-4.
TIMES THE MAXIMJM.

d/r /h 3  Q-2 -- --- ALLOWABLE CONCEN-

TRATION.



V.FR1 4

SOPERATOR:

JOB ANALYSIS SHEET

A012) Ia,-G1HI'G DEPT.
I CE-4AN MEN/SHIFT: -3 HIFTS/DAY:_4__.MEN/`DAY

OPERATION

OR

'OPERATING AREA

GA Acid Ore -ins

GA Grinding

GA Leaching

GA Classification

GA. 14Mi Office

1

7.6

10

19

3

68

33

35

80

14

21

20

25

36

10

630

1800

3000

6480

600

AJdjus ted to two sign~ifcaftt figures Z T 480 1. AT x -C) 12,500

XI(T)
26.o

TIMES THE MAXIMUM
"p3 00 ------0-3 -ALLOWABLE CONCEN-

TRAT ION.



r. FORM 144'
ý-q-521 JOB ANALYSIS SHEET

OPERATOR:
ACIDfLEA~CHIN DM.~AT1 I MEN/SH IFT: I......FTS/OAY: ........MJEN/OAY.

rw-- -, r-

1 68 21
GIA Acid Ore Bins

7.6 33 20 94i00
GA Grinding Section

'Adjusted to two~significant figures IT 4w0 9w6
I IT x C)

(T x .,),7 . ( T) 20
d/3 0.2 TIMES THE MAXIMUM.

U • ALLOWABLE CONCEN-

TRATION.



YT. FORm 144'

"OPCRATOR
JOB ANALYSIS SHEET

AGIP LEACHING DKPT.
-gRINDI SUMh..PERATOR I J.,...MEN/SHIF T- ......3JH I FTS/DAY:,....j-MEN/DAY.

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'C;-P
PER . PER PER SAMP. 3 TIME .

OR OPERA. PER TOTAL TIME
O SHIFT SHIFT 'LES LOW HIGH AV.G (TXC)

OPERATING AREA (MIN) (MIN) (T)

A4djus ted

U 2 (T)

Ld Ore B3ins

iuding Sectiona

120

360

9

3

1

7.6

68

33

21

20

5200

7200

I

_________ * I

to tt&o s (gnificant figutres

L

T
JA

I .(T x -C)Z (T .c)9720

TIMES THE MAXIMUM

d//3 0 . 2 -- _-ALLOWABLE CONCEN.
TRATION.

),



IyT. FORM 1'l4

0 OFRATOR:

JOB ANALYSIS SHEET

ACID LMACHING DEPT.
LAACH OPERATOR

__M__ EN/SH I FT: -3__H I FTS/DAY: ,4.._.EN/PAY.

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CONC;+
PER PER PER SAMP. M TIMES

OR OPERA. SHIFT SHIFT LES s HIGH AV.G. (TXC)
OPERATING AREA (MIN) (MIN) (T) LOW HIGH "A V.G. (T_

aI

m

GA Leaahing Section& 4S0 . a 10 35 25 12000

- - - * - a a

OAd jus ted to two.Significont figures ZTA •0 -I.(T X -C) 12,000

TIMES THE MAXIMUM

dm/M 3  ,'. ALLOWABLE CONCEN-
TRATION.

IT x-C
X IT).

!)S n



~.T. FORM lip)

OPCRATOR:

JOB ANALYSIS SHEET

.ACID ZPA0HUGI DEPARTMWR
LFAG1I SUD-0RiTOR 2 MEN/SWIFT: 3. I..I4FTS/DAY: _......MEN/DAY.

OPERATION TIME OPRA TIME NO. OF' C ONCENTRATION AVG CONC.1t*
OE PR PA. SAP -j00 TI MES

•OPERATING.AREA OEAN) j (MIN) (T)f . TOTAL TIME
OR (MIN) fSHIFT SHIFT LES LOW .HIGH AV (TxC

GA Leach~mg 8otioa 48w 8 10 35 25 12000

I
I

M
j

'AdJus ted to two silnificant figuires Z T M80 2 I(T X'0200

~(Tx). ••25.0
TIMES THE MAXIMUM

4/a/M 3 k 3. ALLOWABLE CONCEN-"

TRATION.



JOB AHALYSIS SHEET

AC71D Uxr"CThIG DF'PT.
CIA $SIMTR OOPSRATOR: PAQ ..2 .. MEN/SHIFT: 2 14 1FTS/DAY: _7..2...JEN/DAY.

jr

4

GA Classifier
11o~r 80 40 34 12240

ciý Cycco~ Ojperating
]k2oor

'Jdjusted to two significartt figures X T 360 S.(T x 'C) 12,200

I (T)

TIMES THE MAXIMUM
d/Im /M3 = 0.3 ALLOWABLE CONCEN-

TRAT ION.



.1. FORM 144

OPERATOR

I

JOB ANALYSIS SHEET

O
ACUI LEACHING DMP.

____tMEN1/SHIFT: 0 H I FTS/DAY: -J,-MEN/DAY

m

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON' C,*

PER PER PER SAMP. -- 3_ _ TIMES
OROER C TOTAL TIME

OR OPERA. ( SHIFT SHIFT LES LOW TIHIGH AEVG. (TxC
OPERATING'AREA (MIN) (MIN) (T) LO:HG AV....X

w
CiA Classifier Operatinig

Floor

GACyclone Operating 114or

3OO

120

60

4,

4.

30 4. 34

19 80 39

10200!

2340
GA Olaslfier Ground

loor

J

'Adju~sted to two signtificant figures

2:( T)

Z T 360 I .(T x C) 12,500

TIMES THE MAXIMUM
3 A ALLOWABLE CONCEN-

TRATION.



~ T. FORM 144'

OPCRATOR

JOB ANALYSIS SHEET

ACID IJEACEMN DEPT.
-SWAMPM ..........MEN/SHIFT: I.....LHIFTS/DAY: -1-M.J.EN/PAY.

TIME O TIME NO. OF CONCENTRATION AVG CONICie
OR PERA. PER PER SAMP. Ulm K) TIMES

OR OPERA. SHIFT SHIFT ILES LOW HIGH AVG (TXC)
OPERATING AREA (MIN) (MIN) (T) .TOTLT

GA Acid Leaching Bulldi4tg

i
i
i

GA Acid Bin Building -
1st Floor

240

240

19

5

7.6 80 28

1 30 9

6720

2160

J

I

I.
'AdJusted to two a ignificant figures 2 g I I(T x 0

(T X-Q ,
(T)

TIMES THE MAXIMUM

d/2 --ATLLOWABLE CONCEN-
TRAT.ION.

..-. : ,,-$



S . F~ ORM 1'#'
1il-q4- 2 JOB ANALYSIS SHEET

IOF 2'RATOR:

TON EXCHANGE BLDG DEPT.
ASS I T. MILL SUPERINERME!4T 1 MEN/SHIFT: 1 HIFTS/DAY- _1__mFN/DAY

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'PC; :
PER PER PER SAMP. CONENRAIO3 j TIMES

OPERATING AREA (MIN) SHIFT SHIFT LES LOW HIGH AV.Q (TXC)OOPR. PR ( rI) (T)Ff TTALTIM

GA UIP BmU~dlmg 4W0 9 1 139 59 28300

I
I
4

I

4

- U

J

MI-" .1 ______ I

'AdJuS ted to two 8ifnificavit figures 2 T 4W0 Z .(T x C) 28,300

X(T x
TIMES THE MAXIMUM

d /M3 -,------ALLOWABLE CONCEN-

TRATION.



.Y. FORM 144

Pý ZPRATOR:
JOB AHALYSIS SHEET

ION~ EUR4,1G - ":Li. D ;iPT.

k4HQL FOTcl-Q I_._._LMEN/SHIFT: -3.... ..HIFTS/DAY: -11 4EN/DAY.

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'C.oPER PER TER SAMP . / 3 TIMES

OR OPERA. PER PER SIP.TOTAL TIME
SHIFT SHIFT ,LES LOW HIGH AVG "ZOPERATING (MIN) ((TxQ~MN)(MIN) (T) ____ ___________ ______

1

I'
Gil

Gi

GA

conta-01 Office

EFF Makera1p

ijIF Blanks

R~IP Pit

Cla~rif 2.cltion

Eluti~on & Ppt'n

60

90

60

120

90

1

3

3

2

24

125

-36

90

139

66

29

37

132

3960

.2610

11900

.L
NA

IN

ii

.1

S

1. 1.- -I ___________ I - 11 -

Adjus ted to two signift coat fi gures

I

T 360 I IT X C),,2p 0 0

(T x "C)
X . (T)

TIMES THE MAXIMUM
d/]i/M3  

_ A- , LLOWABLE CONCEN-

TRAT ION.



.T. FORM 144

JOB AHALYSIS SHEET

II ION BEXCHOMNE, BLDG.* DEPT.
I "1! w4AEm O~p a;4,T 0 TROPFZRATOR: 1 MEN/SHIFT- .... 3 .. H IFTS/DAY: -IL-M.JEN/DAY.

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON*Ci*P.R , PER PER SAMP. - 4d 3 TIMES ..
OOPERA. I'TC TOTAL TIMEOR OPERA. ~SHIFT SHIFT ,LES LO HIGH A,

OPERATING AREA (MIN) (MIN) (T) LO.__I_ A ..

7 GA RIP Mlakeup 480 I 66 31700

.5 - . - - - -

'Adjus ted to tw~o~sign~ifcant figures Z T 480 I (T x C) 31,700

(T -C)
2: T).

66
TIMES THE MAXIMUM

d/m /M3 0 0. - LLOWABLE CONCEN.-

TRAT ION.



JOB ANALYSIS SHEET

ION EXCCHAGE BLDG DEPT i
ELUTRON & PPTN. OPMERATR 1 MEN/SHIFT~.- -3 ... H IFTS/DAY: ..2.J4EN/DAY.

- - - I

OPERATION

OR

OPERATING -AREA

TIME
PER

OPERA.

(MIN)

OPERA.
PER

SHIFT

TIME
PER

SHIFT

(MIN) (T)

NO. OF
SAMP.

,LES

CONCENTRAT ION
ed/m, /M 3

AVG CON'Ci*
TIMES

TOTAL TIMES(TCx)
LIGc)

LOW HIGH AV.G

. M "I

GA Eluti~on and Precipi-
tation Floor /40 2 125 139 132 (4360

a

II

- a - - C ~4. 1*

I
'Adjusted to two significa nt figures T T4,8( X (T x -C) 63360

2 (T)
TIMES THE

4d/ /2 3 - 1.1 ALLOWABLE

TRATION.

MAX I 4MU

CO#4CEN-



SiT. FORM 144

9OF CRATOR

JOB ANALYSIS SHEET

ION EXCHOAIFG BLDO. DEEM,
RIP MAXEM-UP SU13-OPERATOB

Ik I MEN/SH I FT: ___lJ9H I FTS/DAY: _J&_.MEN/DAY

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'C;*
w PER , PER PER SAMP. I3 TIMES

OR OPERA. (C) TOTAL TIME
OPERATING-AREA (MIN) SHIFT SH IFT MLES LOW HIGH A.V.() ('X "

-I GA RIP M81CLtp

GA Elution & Pr'ecipi.ta~.
tion

360 1

2

- 66

125 139 132

23800

15800120 1

I

l _1

I..
h - - _____________ . . a.

'Adjus ted to tuwo sig icont figures T 480 I (T x C) 39, 6 00

TIMES THE MAXIMUM
dl/WM3 

U ALLOWABLE CONCEN-

TRATION.



OPERATOR

JOB ANALYSIS SHEET

ION EXCHANGE D•LI DEPT.
RIP BANK OPERATOR 2 3 7.

MEN/SH I FT: --.. SH I FTS/DAY: .. JAEN/DAY.

e;

OPERATION TIM OPERA TIME NO. OF cob&CLNTRATION AVG CON't
PER PER PER SAMP. '/M3 TIMES

OPERATINGAREA (MIN) SHIFT SHIFT LES LOW HIGH AV. " (TXC)OPEATNG ARA (I - (MIN) (T) i___ ___________ ______

U_ WI Bank Seetion 4M0

I iU
w7
Um
I
I
I

,,m

ai I

3 2436 29 13900

M7
I
I
I

a
N
N

a.

4w0
'Adjus ted to two aignificant figusres Z T I IT x 'C)

(T Xa
Z (T)

29
I-• TIMES THE MAXIUJM

.3 ,ALLOWABLE CONCEN-

TRAT ION.



i11-FRM 14

MOp ZRATOR:

JOB ANALYSIS SHEET

IONf EXCHMNE BLDG.' DEPT.

RIP ME~J SUB1 OPMEIR ~R 2 MEN/SHIFT ....3..H I FTS/DAY: .4..JAEN/OAY.

TIME O TIME NO OF CONCENTRATION AVG CON.C;.
OPERATION PR OPERA. NO.M TOME

PER PER PER SAMP. /m3A. TIMESOR OPEA.C) TOTAL TIME

OR OPERA. SHIFT SHIFT ILES LOW HIGH A (TXC) IOPERATING-AREA (MIN) (MIN) (T) ___.

MN

GA RIP Banks Section 480 .3 24 36 29 13900

J

rn
w

- a - - S - S &

'Adjusted to tuo signi.ficant figures Z T - 13,900

TIMES THE MAXIMUM

d/M /M 3  -ALLOWABLE CONCEN-:

TRATION.

(T x -Q
2: (T)

El -~



1-. FORM 14
JOB ANALYSIS SHEET

OPERATOR:

ION SGHANE, IBLDG. DMP.
VT=T~ATPI 3. ...MEN/SH I T: a.......H I FTS/DAY: 4....J4EN/PAY.

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'Ci#PER PER PER SAMP , ell ,. "14T A TIMES
OR T OPERA. TIM TO. OM

SHIFT SHIFT -LES LOW HIGH AV.G " (TXC)

OPERATING-AREA (MIN) (MIN) (T) -

M! GAIon ftcbamge Bldg* 480 9 1 139 59 28300

J

.~ .A~ 4..& -

'Adjus ted to twao s4gnilica nt figures Z T 4•o Z .(T x C) 28,300

(T x -Q
X (T) 59

TIMES THE MAXIMUM

/a WM 3  N- -- ALLOWABLE CONCEN-
TRAT ION.



m 1-. FOR1 14
JOB ANALYSIS SHEET

, OF ERATOR:

ION EXOHANGE BLDG. DEPT.
, SWAM4T• R I .... j.MEN /SH IFT: I....4..HI FTS/DAY: ..4..J.4EN/DAY.

OPERATION TIME OPERA. TIME NO. OF' CONCENTRATION AVG CON'Ci*
PER PER PER SAMP. 3 " TIMES

OR OPERA. TOTAL TIME
OPERATING .AREA (MIN) SMIFT SHIFT ,LES LOW HIGH AV.__ TOPRTN-RA(I)(MIN) (T) -- :

a QARIP Bmaks, Precipita
tion Tank Area,
Clarification Area

a
a
a
U

420

60

8

t

1 139 58

- - 66

2439O
3960GJA RIP Makeup Area

J

OAdjusted to two significoft figures Z T4t 2 (T x-C) 28,300

-Il-~l (T x Q.
X (T)

TIMES THE MAXIMUM
-0.6 ALLOWABLE CONCEN-

TRATION.



#.N1.T FORM 1414

OP, RATOR

JOB ANALY313 SHEET

1N EXCHAN~GE BUMTDflG IDFTT.
.. tTA~l~~llln 'PPR1MAN u0 , MEI~hITaj :- ..3 .H I FTS/OAY: ...2...MEN/DAY.mblW •UI U • U

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'Ci*
PER PER PER SAMP. 474-" iM3 TIMES

OR OPERAT MK) TOTAL TIME
OPERATING-.AREA (MIN) SHIFT SHIT) ILE LO IG

**BZ Cleanin3g o1srift.ca'
tie n preas 160 1

GA Clarificationi qetl*4

GA Uest of 1WvildbIg

160

200

120

1

4 68 138

.1 90

94

37

70

1500

7400

84006 24 139

'Adjusted to two,significait figur-es

X (IT)

Z $0 1 IT x C03).3,0

TIMES THE MAXIMUM
cA /,3 10 0,6 ALLOWABLE CONCEN.-

TRAT ION.

Ii
.7ý



r. roau i'~~g

r.-FOM 14

OPE~RATOR:

JOB ANALYSIS $MEET

CAM~3NATE, MILL DEPT.
ASS T MILL SUP'T I. MEN/SI4IFT: ..... !...HIFTS/OAY: j_..JAEN/DAY-

Y

I
I

OPERATION

OR

OPERATING-AREA

TIME
PER

OPERA.

(MI N)

OPERA.
PER

SH I FT

TIME
PER

SHIFT

(MINI (T)

NO. OF
SAMP.

,LES

CONCENTRAT ION
.q / /m3

AVG CON'tC;C
TIMES

TOTAL TIME

(TXC)
-I- (C)A

HI GH A VG.LOW

f 4--I - t 4

GA Carbonate MU).

GA Yeflow Coke Section

240

240

20

18

14 302 79 19000

264000

I

~/

3 12000 1100

.'I

I

I
.1*'*

I C1

'AdJusted to two. sgnificant fi gures Z T

(I.X-C).,
Z (T)

480M I " T x LQ 28301

d// /M3 TIMES THE MAXIJMUM
d/m /i 3 W' ' ."" ALLOWABLE CONCEN-

TRATION.

D

/ Ii
/ : ,



I

ti~ .Folt 144'

I OPERATOR:

JOB ANALYSIS SHEET

CAMBNATE HILL DEPT.
0GEMRAL MILL F00kI40 MEN/SHI FT: .... JH I FTS/DAY: .........MEN/DAY.

OPERATION TIME OPERA. TIME NO. OF' CONCENTRATION AVG CONT.CiM

PER , PER PER SAMP. 3 TIMES

OR OPERA. TOTAL TIME
OPERATINGAREA SHIFT SHIFT ILES LOW HIGH AV. (TXC)OMEN)NG-A EA(MN)(MIN) (T) ._ I"

GA Caz'bomate MMl

0A YaLLow Cake Seetion

240

240

14 302 79

3 12000 1100

19000

214001I

I

W,.

ldjus ted to two etgnificant figurtes 2: T 4W I (T x 'C)283,000

(T -C
Z M.)

TIMES THE
d/•/-M3 U ALLOWABLE

TRATION.

MAX I MUM

CONCEN-



JOB ANALYSIS SHEET

CABOATE MILL DEPT.
iOP RATOR: CARBONATE MILL SHIFT FOREiAN 1 i MEN/SHI4IT....3...H..I4FTS/DAY: ..2...JEt4/OAY.

GA Rod and Bell Mill
i rea~

GA Durt Filters

G h Cliver Pilters

GA Leach Tanks

(GA Precipitation

GA Yelot., Cake Section

GA Mill Off ice

14

4*5

17

79

19

67

74

55

302

21

12000

14

50

217

20

1100

7

450(

5220

3420

13000

1200

33000

.420

'Adjusted to two significant figures •Z T 4•0 Z .(T x .C) 60,900

2 (T)
I ~

TIMES THE MAXIMUMM

d/ALLOWABLE COt4CEN-ý
TRAT ION.



N.Y. FORM 1404

OPERATOR

JOB ANALYSIS SHEET

CARBONATE MTLL
C" 0ATE MILL

DEPT*
SHIPT FOHEMA

...I4MEN!SHI FT: I4....HIFTS/DAY: _4.JJ-EN/DAY.

OPERATION TIME OPERA. TIME NO. OF' CONCENTRATION AVG CONC
OPER A. TI MES

ORAINPER PER SAMP, . ) TOTAL TINOR OPERA. SHIFT SHIFT LES
OPERATING AREA (WIN) SH (MIN) (T) L LOW :HIGH AV. (TxC

ý7

GA Rod and Ball Mi
Area

GA Burt Filters

GA Oliver Filters

GA Leach Tanks

GA Precipitation

GA Yellow Cake Section

GA Mill Office

45

45

45

30

30

255

•0

5

4

3

4

2

18

3.

14

45

17

79

19

3

3

67

74

55

3M2

21

12000

14

50

58

217

1125

10

2250

2610

1710

6510

1140

286000

300

U
-- - ~ 1. -

'Aidju~sted to two'significoiit figures ZT 2 AT xCý10D

Z T).

TIMES THE MAXIMUM

l/miM3  ALLOWABLE CONCEN-

TRATION.



JOB ANALYSIS SHEET

I
OF CRATOR :

CARIBOATE HIOL IPD'T.
MCJYITATION OPERTOR- I MEN/SHIFT: 3 H I FTS/DAY: -IL-MEN/DAY

'Ll

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'/C*
PR P. R MP d&I TIMESPR, PER PER SAMP.

OR OPERA. PE A('C)- TOA .TM

OPERATING AREA (MIN) SHIFT SHIFT LES LOW HIGH AVG, (TxC)OPR TN RA(I)(MIN) __T) _" __ _ _ _ __ _ _ _ _ ___ _...._ _

QA Prec~ipitation Area

GA Yellow Cake Area

GA Gerbonate Area

120

60

300

2

is

is

19

3

144

21

12000

.302

132

1125

87

15.00

67500

26,100

40£

& I - I L

I
'Adjusted to two.,sgnficoant fitgure 2:T4 I AT x C) 109,000

(T x ..Q .,
I (T)

TIMES THE MAXIMUM
d• /M 3  23 ' .... ALLOWABLE CONCEN-

TRAT.ION.



JOB AHALYSIS SHEET

CARBONATE MILL DEPT.
BURT FILTER OPERATOR

OFCRATOR: -......MEN/SH IFT- ... 4..JH I FTS/DAY: _.4...3IENDAY.
!

OA Burt Filter A~rep. 45 74 58 27800

'Adjusted to two significant figures Z T 4O z(rT x C) 27#,8W

(TWL.r
I (T)

TIMES THE MAXIKJM
d/./M 3  

A-, ALLOWABLE CONCEN-
TRAT ION.

L |T,',i

• .:. • :; i.•,• ,,. -" -



1.T. FORM 14'I

JOB ANALYSIS SHEET

CABBONATE MILL PiEPARM4EN
OP ERATOR: -3t BM LTKUM SUP 0P1-~ LOR ......j.M1EN/SHI FT: ....3 .HlIFTS/IDAY: .4...EN/DAY.

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'C;s4
PERA PER PER SAMP A .3 TIMES

OPERATING -AREA (MIN) SHIFT SHIFT LES LOW HIGH AV.G (TXC)
OPEAIG"R A OPERA. - MN (TJ TOTA TIM

r

480GA Burt Filter Area 4

ED
45 74 58 2700

U
U
U

,i'I .

/..

A

'Adjus ted to two significoftt figures -Y U0 ( .T :x .C) 2 7,,/ 8 4 0

IT x -C)
Z (T)

i;,
TIMES THE MAXIMUM

d/m /M 3  ALLOWABLE CONCEN-

TRAT ION.



.iy. foRm 1144I ~ 1~-,2IJOB ANALYSIS SHEET

U OPERATOR:

CARBONATE MILL DEPT.
GRINDING SUB OPERATOR 1 MF/H T _ 3 4. T/A: 1-E/A

GA Carbuneve Rod an~d
Bo12 Kill Area 14 67 50 1 12000

GA Carbonate Ore Bin
Area 4 .179 68 1 16300

I a

17:1
7:1
F 71

N

'Ad justed to two signtificant figures Z) T 480 I AT x C) 18,300

~ (T x-)
TIMES THE MAXIMUM
ALLOWABLE COtCEN-

TRATION.
mr,•-



T. FORM 144
1-4-•2I

JOB ANALYSIS SHEET

CARBONATE MRLL DEfTl
LEACH ODM=RAOOPERATOR: __4_MEN/SH I FT: __l__SH I FTS/DAY: --- PEN/DAY.

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'Ci*
PER PER PER SAMP. TIMES

on OPERA. jTOTAL TIME.OR OPERAR I SHIFT SHIFT LES LOW HIGH AVG. (TXC)
OPERATING-AREA (MIN) (MIN (r) (TA

w

GA-Leach Temk Areas

U

480 6 23 302 157 75400

I

U
U

1:71
U

two *

I ml.Adjusted to

(T x -C)
2: (T)

tw~sgni.ficant figures

plIr 1r7l

Z T480 I AT x 'C) 75s,400

g • X

TIMES THE MAXIMUM
d/a/M 3  

-----. ALLOWABLE CONCEN-

TRATION.



.Y. FORm 144S 1-q-52) JOB ANALYSIS'StIEET

U10OFERATOR:

CABBNATE )4fl.J LEMX
OLIVE FIE OPRTOR .J._..MEN/SHIFT: .-- ,L.H.HIFTS/DAy: __J.EN/OAY

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'Ci*
PER OPER PER SAMP. OF' TIMESOR OPRA ER PR --./i ('C) TOTAL TIME

OR OPERA. IFT SHIFT LES LOW HIGH A TATI

OPERATING AREA (MIN) (MIN) (T) AV. (TxC)

I S
S
U

GA o0nrr Miter Area 4w0 3 17 55 38

ED
J

U
U

4~I .

"Adjusted to two. significa nt figures I (T x .C) 18200

(TL -CZX (T)
TIMES THE MAXIMUM

d/A /M3 0,1+A.. LLOWABLE CONCEN-

TRAT ION.
IF



N.y. FORM 144#
11-q-~2)JOB ANALYSIS SH1EET

N0OF ERATOR:

CAIMBNATE KM1J BUT'1.
OLIV]M F3h~ I~SOEA .....4,.MENISH IFT: I . 3 JHFTS/D AY: _.....,.EN/PAY.

NO. o CONCENTRATION AVG CON'CiO
OPERATION TIME OPERA. TIME NO. OF1 TIME

PER . PER PER SAMP. TM3

OR OPERA. I SHIF TOTAL TIME
SSHIFT HIFT 'LES LOW HIGH AVG. (TXC)OPERATING-AREA (MIN) (MIN) (T) : ,

GA Ol4ver Filter Area

E71

480 3 17 55 38 18200

a

U
I _____ .1 ______ P

U
'AdJusted to two significant figures I -(T x ,C) 18p2•00

(T x. C
2: T)

TIMES THE MAXIMUM

d/ ., ALLOWABLE CONCEN-

TRATION.a



.1.Y. FORM 1'I'I

IOPERATOR:

JOB ANALYSIS 'SHEET

CARBONATE MILL Pmf.

MEN/SHIFT: 3 H I FTS/DAY: --- 3jAEN/DAY.

r•

OTIME OPERA. TIME NO. CONCENTRATION AVG CON'C,;
OPERATION PER PER SAMP. 3F-TIMES

OR OPERA. E - ,'-' TOTAL TIME
OPERAT SHIFT SHIFT LES LOW HIGH AV.G& (-Txc)

OPERATING .AREA (MiNI (MIN) (T) I
.GA Car~bonate MUl -Areas 480 20 14 302 79 37900

U
j

I - _____________ dad. a
V.

'Adjusted to two. stgnticant figures Zy T 4 M X -(T x Q7q)

XT) 297
TIMES THE MAXIMUM

d/A /M 3  o a ALLOWABLE CONCEN-
TRATION.



Y.FORM 1414

1-'I- RAT2

JOB ANALYSIS SHEET

CARBONATE N MLLEPT.
_.g8.MEN/S14 I FT: ....4..tiI FTS/ODAY: .....4MEN/PAY.

OIME OPERA. TIME No. OF CONCENTRATION AVG CON'C;*
OPERATION PER OPERA PER SAMP. TIMES

OR OPERA. P d/m TOTAL TIME
I SHIFT SHIFT -LES LOW HIGH AV.G (TXC)

OPERATING-AREA (MIN) (MIN) (T)

aGACarbonate Ain2L Arsae 20 14 302 79 379900

Ul

7

a
ON

.1

I

Adjusted to two significant figures IT
4w0

I AT x .C) 37#90()

(TL -C
Z (T)

TIMES THE MAXIMUM

d/ I /M3 _ALLOWABLE CONCEN-

TRAT ION.



.f. FORst 14p

OF ZPRATOR

JOB ANALYSIS SHEET

IBLWDW CAU~ lFT.
SHKfl F'0RDAN 1__ MEN/SHIFT: .. _.Ž H I FTS/DA: ___314EN/DAY

TIME OPERA. TIME NO. OF CONCENTRATION AVG CON*Ci*

OPERATION PERE P PEjR SAPM3 TIMES
OR OPERA. PE PE(AM.fC) T .OTAL TIME

SHIFT SHIFT I LES LOW HIGH AVG. (TXC)

OPERATING AREA (MIN) (MIN) (T) .,

1F GA Tellow Cake Area 4Wa 18 3 12000 1125 5,000

"Ad Justed to two signtificavit figures Z T 4. 4 .' x C) 5+A,00

Z (T)
112Sr

TIMES THE MAXIMUM

u/M " 3 ALLOWABLE CONCEN-

TRATION.



I.Y. FORM 1'44
ý1-4- 521 JOB ANALYSIS 'SHEET

R1

YELLOW CAKE DIEPT I

OPERATOR: RZX 3HII' "W" I _MEN/SHIFT: -.. 1....HIFTS/OAY- ....Ij.EN/OAY.

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON*Ci*
•ER•AL/U-E 3  

TIMES
PR PER PER SAMPý TIMES~ ..I

OR OPERA. PER SHIFT LESA TOTAL TIME

OPERATING AREA (MIN) (MSHIFT SHIFT LES LOW HIGH AV.G. (TXC)

i

255GA Yellov Oaks Area

A Rod and BellMl
Area

GA Burt Filters

GA Oliver Filtere

GIA Leach Taaike

GA Pr~cipitatioa

GA KmXI Off'ice

45

45

45

30

30,

30 1

.18

4

3

4

2

3

14

45

17

79

19

3

67

74

55

302

21

14

3 12000 1125

50

58

$8

217

20

10

287OOO

2250

2610

1710

6510

600

300

I-I-

'Adju~sted to two significont figurtes TW 11T x C) 3019000

2: ( T)

TIMES THE MAXIMUM
£1• ./M3  ALLOWABLE CONCEN-

TRAT ION.



i .. FORM 14'

JOB ANALYSIS SHEET

_YELLOW DEP1T.
SAM= ROOM OPFRATOR 1 3 3

O'F RATOR: ,___ MEN!SHIFT: H-I~..HIFTS/DAY: .... EN/DAY

OPERATION TIME OPERA. TIE NO. OF CONCENTRATION AVG CON'C;#

PER PER PER SAMP. Q. M3 TIMES"
OR OPERA. SHIFT SHIFT LES LW HG)V TOTAL TIME

OPERATING-AREA (MIN) (MN )LOW (IHIGH A VG, ('"x

~1~~
C-

*4 BZ Samplimg and dbver-
Ing laiud yellow cake
drum

GA Weigh RIM~

GA. Furnmeo Area

04 Yellow Caek Area

2.8 18 50

240

60

130

3

1

17

50 275 129

- .- 3

6500

720

2640

1460o053 12000 1125

J/

I-,

'Adju~sted to ttao si gnificant figures

**Filter Rempfrator voram.
4m0 Z .(T x C) 156,000

2: (T)
825 d/%,3  . .3.3 TIMES THE MAXIMUM

ALLOWABLE CONCEN-

TRATION.



.T. FORM 1'44
JOB ANALYSIS SHEET

OPERATOR:
YE=LW CAKE DEPT.

.......MEN/SH IFT: ....... *..SH IFTS/DAY: --*MiEN /DAY.

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'CiOOEAINPER. POPERA. .AP 0•-/M'3 .TIMES"
OR OPERA. PER P.('C) TOTAL TIMEOPERAPR SM.L~. IEI SHIFT SHIFT LES LOW HIGH AV., (TXC)OPERATING-AREA (MIN) (MIN) (T)

I **Z Betingaoid yellow
cake drum and replac
ing

~ GA leflo*w cake area

I is X 9

471

3

I8

1300 15000 9150 82400

3.12000 1125

I

I* I I ~.

'Adjusted to two significant figurtes ET
4.80

24T x ,C) 6 1 2 p0 00

(T x -Q
Z (T) .1270

TIMES THE MAXIMUM
d/-9/M 3 =- 12.7 "-ALLOWABLE CONCEN-

TRATION.



I .FOM14'4

JOB ANALYSIS SH~EET

OFARATOR: ACID DRYER H]E.R

'OPERATION TIME OPER
PER PER

OR OPERA.
OPERATING AREA (MIN)

1---MEN /SH IFT:....YJI FTS/DAY. .......AEN/DAY.

'I i

A.

T

TIME
PER

SHIFT
fIuIj 1II

NO. OF

SAMP.

,LES

CONCENTRAT ION

LOW HIGH AV.G

AVG CON'Ci

TIMES

TOTAL TIME

- u (TxC)- I

nl
U!
Ui

U

**BZ Sampling driam

GA Yellow Cake ar'ea

2.8 18 50

43Q

J

3

18

50

3

275

12000

129

1125

6500

48400

I

'AdJus ted to two significant figures

-t ________I ________________________ I _______________

lyT4 I AT x -C) 1 9 0 00 00

" •: (IT) W Vm•
TIMES THE MAXIMUM

/n -M 3 
" 10.• • ALLOWABLE CONCEN-

TRATION.



.FOM144'
JOB ANALYSIS SHEET

YEILW GAE DEPT.
CARBONATE IMUM OPERATOR

OPERATOR: 1 MEN/S I FT:........L.sH IFTS/DAY! ...1JAEN/DAY.|

OPERATION TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'Ci$

PER I I TIMESPRPER PER S AMP. TME

OR OPERA. PE -E J TOTAL TIME

OPERATING-AREA (MIN) SHIFT SHIFT LES LOW HIGH AVG (TXC)

U
U
U

**IBZ ReminOiD oarbonate
drum from cetrbonate
fil~inig station
sho¶'elling yeflov
cake to buckets ftvm
Pau and dumping in
drum

**BZ COVering yellow cake
drum

GA Yellov cake area

GA Burt filter area

5.5

1.25

1 5.5

3.75

330.75

120

1

18

4

10000

- 7400

3 12000 1125

55000

27800

395000

6960

~1

45 74 58

- - ~ U

a "A4dJusted to two significant figures
**Filter respirator worn.

I (T x -C) 45,o00

11 X (T)
1010 I- M3 = 10.1 TIMES THE MAXIMUM

ALLOWABLE CONCEN-

TRATION.



S . FORM 144~

MF opRATOR
JOB ANALY31S '31itET

YELLOW CamE mm.
-AflTf =jTl j~m n 2 .MEN/SH IFT: .. 3I FTS/DAY: _7....2JEN/DAY

LmBR

OPERATION T IME OPERA. TIME NO. Of CONCENTRATION AVG CON'CiO
PER PER PER SAMP. j _a3 TIMES

OR OPERA. C) TOTAL TIME
SHIFT SHIFT LES LOW HIGH AV.GOPERATING-AREA (MIN) (MIN) (TXC)

**BZ Cleaning acid yellow
cake press

**BZ Cleaning press floor

GA Yellow cake area

35

5

35

2.5

442.5

J

3

1

18

296 810 525

301

1125

lee

312DDO

18400

7530

498000

IN

4-..... I I I

OAdjus ted to ttao*sgnificaftt figures

"Filter4 respirator vorn.

X (T)

X T 0 Z .(T x C) 524.,000

TIMES THE MAXIMUM

d/W/k 3  A9 ALLOWABLE CONCEN-
TRATION.



IU

JOB ANAL.YSIS U1EET

=ELOW OAKS DEPT.
.ACID DRMI4 MFATEROPERATOR: I I VV: .1 .. H I FTS/DAY:~ 4NDY

**'-BZ Beating acid yallov
cake da-m anid re-
placing 1300 15000 9150 8200O

GA lellov cake area 3 12000 11251 530000

OAdJusted to twpo sigfflitcalt figures
480

I .(T x -C))
612,000

Z (T).

TIMES THE MAXIMUM

d/ /M3 ALLOWABLE CONCEN-

TRATION.



j .1:FORMJOB ANALYSIS 'SHEET

OPERATOR:
YE=WW CME DMP.

WflLLJZ~f.Lfl -k± zvza Y.n '
1 5

- b9sumAgAa" -

OPERATION

OR

OPERATING-AREA

**BZ Cleaning carbonlate
yellow cake pre ss

102 312 197 5910

**BZ Cleaning yel]-ow
press floor 137 274

**BZ Clean••g carbonate
clarification prese 205 576 382 4580

**BZ tDmping carbonate
clarification press
eake Into smp 65 180 111 190

GA Y!ellow Oak* area 3 12000 11251. 490000

OAdJus ted to two significant figures
**jj~ ieSqpfrator VOT1%.

I T 4W
501*00

IT.(T x 'C)

2:(T).
1.040 10.4 TIMES THE MAXIMUM/M3  _ALLOWABLE CONCEN-

TRATION.

37 *



IOP, RATOR:

JOB AN4ALYSIS SHEET

YELLOW CmY~ DEP.
FLOOR MAN -- Q--MENISH I FT: i- H I FTS/DAY: --- e EN/DAY

E IME CONCENTRATION AVG CONHCi"

OPERATION IMPER OPERA. T TIME NO. OF M TIMES'i PER PER SAMP. .,I/,/•! IE

OR OPERA, 'C) TOTAL TIME
SHIFT SHIFT ILES LOW HIGH AVG, (TXC)

OPERATING AREA (MIN) (MIN) CT)

**BS Cleaning earbonate
clarification proes

**B7Z Dumping carbonate- clarification press
cake into sump

**BZ Raking yellow cake in

GA ellowcaera

20.5

6

2x2/7

2x1/7

12

1.7

120

346.3

3

3

18

205 576 382

65, 180 111

146 309 242

3 1200O 1125

4600

190

29000

MO000

J

It
4. E

'Adjus ted to two significant figures

"*Filt.w respirator won
ZYT,4tO Z -IT x C) 424,000

2: 1T)

TIMES THE MAXIMUM

d/ /03 - ALLOWABLE CONCEN-
TRATION.



OPE12RATOR:
BUCKMN HOUSE DEPT.

-- 4-MEN/SH I FT: --- 2--SNIFTS/DAY: -- 2.-MEN/DAYd

QA Buokixzg room 4 1s 12 1 5760

F-U
UU
mU
b I
Ha

'AdJusted to tupo significa nt figures ZT 4O I AT x C) .57

IT x C),
2: IT) 12

TIMES THE MAXIMI

d/lqM3 . ALLOWABLE CONCEI

TRAT ION.

r • .-. . ...., . .. :,



U

VY. FORM I 4q
JOB ANALYSIS SHEET

U OPERATOR:

BUCKIN~G HOUSE~ DMI.
PUNDEME .. j...,MEN/SH IFT: 3 ... HIFTS/DAY: -,-....EN/DAY.

- I -

OPERATION

OR

OPERATING-AREA
TOTAL TIME

- Eu

N
p
p
p
p

U
UI

**BZ Pulverizing tailings
and cleanup

**BZ Screening tailings

**BZ Rolling tailings and
air cleaning

GA Tails Pulverizing Room

**BZ Taking material out
of blender and split
ting

**BZ Grinding riffle fine
in BICO Pulverizer

**BZ R9ll2n fines from
BICO pulverizer

**BZ Screening fines

.**BZ Pulverizing Screener
fines

**BZ Reseree.ing and
bloing off rller

**BZ Rifflimg end rollin
4 times

'BZ Cleaning equipment

with an a-ir Set

GA Heads pulverizing roaý

6

6

3

3.1

1 6 3

2

3

5

6 I

6 1

3.5

4.

6

6

2 55 38

20 29 24

1 137 53

22 32 27

- - 148

- - 6

S - 25

S - 3

6

- - 220

- - 53

- - 120

5 40 24

180

2660

477

2190

1

1

525

72

570

216

2.5 6 1 90

2 6 1 2640

15 6 1 4770

7.5 6 1 5400

3 1940

I '** I~ L...~....... I - * - U

5 Adjusted to two significant figures
**Filter respirator worn.

T 4W Z (T x -C) 17,100

x (T) 45
TIMES THE MAXIMUM

M3 .. . ALLOWABLE CONCEN.
TRAT ION.

........ ......



.T. FORM 144
Li- -5 21JOB ANALYSIS SH EE

IN OPZRATOR:
GUM~ MILL Mi 1 M.....EN . SH IFT:_ 3 _.sHIFTS/DAY: .2 ..JEN/DAY.

iT I

OPERATION

OR

OPERATING-AREA

TIME

PER

OPERA.

(MIN)

OPERA.
PER

SHI FT

TI ME

PER

SHIFT

(WIN) (T)

NO. Of
SAMP.

,LES

CONCENTRATION
- ,/a,•3

LOW HIGH AVG.

AVG CON'C;*
TIMES

TOTAL TIME. (TXC)

+ + I--T I.

BZ Cwleanbag band resasem
ling coffee. mill

BZ Dunp~ng 5 cans into
6ofree mill and trazi
Suizir~.g to blender

11

I-.-

7

3
wi

M/

BZ Emptying blander
7 cans

BZ Sp•ittixg 7 cans
blender

int

fr4

BZ Dmping 3 amn sand-
stone from splitter
to blender

BZ filling 3 peans from
m eand putting into

drier

66

42

18

48

4

18

36
2"4

- n

20 10 5

20 27 24

3 4 4

- * 20

14 17 16

- - •80

22 1450

210

432

192

80

288

320

576

3420

.,75

.75

6

BZ Dumping Ij caml re-
jeets into paper bag

BZ Clesaup of splitter,

blender,, sweep floor

GA Blending roon

glD 16

5 25 14

'AdJus ted to two signfrifcoft figures Z T .IT X C) 690

2: ( T)
14

TIMES THE MAXIMUM
d/w M 3 

' , . _. ALLOWABLE CONCEN-

TRATION.



I

is

'AdJus ted to two stinif Leant fietsres I T 4W I -(T x -C) 1A40

I (T)

, o0 t TIMES THE MAXIMUM

d/M/M14 3 2n ALLOWABLE CONCEN-
TRATION.

77



y FO RA 144

OF CRATOR

JOB ANALYSIS SHEET

BUCKING HOUSE DEPT.
RMI SAk4PLE BUCKING BOOM -.3-..LMEN/Sk IFT: ._....JH1FTS/OAY: ....2JEN/OAY.

...... i

OPERATION

OR

OPERATING-AREA

TIME
PER

OPERA.

(M IN)

OPERA.

PER

SHIFT

TIME
PER

SHIFT

(MIN) (T)

NO. 0F
SAMP.

LES

CONCENTRATION

LOW HIGH AV.Q

AVG CON*Cjs
TIMES

TOTAL TIME
. (TXC)

4- + .1 t 1 4-

oil
wd

*N*j3r Paverizing core
Samples - putting
in envelope

*'$BZ Bolling core sample
and eleanup

**BZ Pulverizing sludge
in Braxm pulverimer

**BZ Rolling and riffling
sludge

**BZ Air blasting Braun
pulverizer

GA Bucking ream

1.5

1.5

5.0

4

2

i/3X:30

1/3X30

1/3X30

1/3:K30

11/340

10

10

10

10

10-
J

3

3

3

3

3

3

0

47

3

33

4

440

370

317

25

117

18

260

129

146

14/

81

12

2600

1290

1460

1.40

810

516o

- - * - L - 5.

F1 //x, tev. kv

i"dJusted to t

(T x )0T. Z (T).

:wo significant figur-es

I1Ll

Z. T I -IT x -C )ST80 XT11,500

0,08 TIMES THE MAXIMUM

d/M/M 3 
mi --•---ALLOWABLE CONCEN-

TRAT ION.



w LI-q-521 J05 ANALY31o aneci

OPI:RATOR:

XETALMSGICAL DEPT.
GCtIE MEALLURGIST 1 MEN/S I FT: ..... L..H I FTS/DAY: j....JIAEN/DAY

GA Main office 3 14 3000

GA Pilot m3U1U 1 243 600
GA plm.a 1 12000 50400

OAdJusted to two significaftt figusres Z T 480 I AT x .C) 54,000

(T x -C
Z (T)

122 TIMES THE MAXIMUM
d•nMh3 h1 .••LLOWASLE CONCEN-

TRATION.

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



,T. FoRm i4q

JOB ANALYSIS SHEET

I WMBTAU3 IOAL DEPT.
OPERATOR: ASS11. CHIM IWAT.T.11STg __j__MEN/SH I FT: I FTS/DAY: -1--MEN/PAY.

OPERATION

OR

OPERATING-AREA

GA bf4n Off'ice 3 14 101 600

GA Pilot 31U 1 23 101 600

GA Plazlt 1 12000 3241 50400

10

177-1

'u4dJusted to two significant figures Z T I .(T x -C) 51 :,600

(Tx Q
TIMES THE MAXIMUM

d/a/M3  a _•ALLOWABLE CONCEN-

TRATION.



I - ur.•1K;IVr

GA Mai~n (Jffice

GA Piflot Hil11

GA Acid Nino~

3
1

1

114

23

139

7

10

33.'

4m0

1200

1990

gig

I

bAdjusted to two signtifcant figures Z T 240 S.(T x -C) 3400

IF . 14.1 d/rq/t4 3" 0A TIMES THE MAXIMUM
V/'M 3 . ALLOWABLE CONCEN-

TRATION.



V. FORM 144
I-q-521 JOB A•ALYSIS SHEET

I MRTALL1RGICAL 10fl.
OFPrRATOR: SNTEJ PflT!A ~ - __IMEN1SH I FT HIFTS/DAY: jr-MEN/DAY.

________________________________________ - ~-i---r r

BMW

W7

OPERATION

OR
OPERATING .AREA

TIME
PER

OPERA.
(MIN)

OPERA.

PER

SHIFT

TIME
PER

SHIFT
(MINi (T)

NO. OF
SAMP.

ILES

CONCENTRATION
A /i !M 3

-O -_

LOW HIGH
(,C)
A V.G.

AVG CON'Ci*
TIMES

TOTAL TIME
(Txc)

I 1 .4 '~ t 1 . t
GA

GA

GA

Filt. ?ilU

Sample Towere

Plantl

120

120

60

7

10

146

1

9

1

23

152

12000

10

4+23

1200

5280

25400

U
U
U
UI
Ui
Ul

./

____________________________________________________________ I I -

X. (T x C) 32,000'.Adjus ted to twio sigtsijicoit figures ZT X0

IT x ..Q
2: (T)

TIMES THE MAXIMUM
d.m /M 3  1.1 ALLOWABLE CONCEN-

TRATION.



uWO ri n M6I %IjI %p %M ir. I

~1 I MTALLURGICAL MJET.
OPERATOR:R144' =14 ~iElV~O. i, MEN/SH I FT : HIFTS/DAY: 1__.MEN/OAY

OPERATION "TIME OPERA. TIME NO. OF CONCENTRATION AVG CON'C
PER PER PER SAMP. q /iM3 TIMESORR OERERAAP Ulm(C TOTAL TI1

OR OPERA. FT SHIFT LES LOW HIGH AVG. (TXC)

OPERATING AREA (MIN) (MIN) (T)

_Gil Pav~tp Mill 360 7 1 23 10 3600

J

UI

m

U

'Adjusted to two. signifcant figures Z T 36 0 I (T x 'C) - 600

): (T)

TIMES THE MAXIMUM
.3 .LLOWABLE CONCEN-

TRATION.



.1 =ALVRGICAIL DEPT.

OF ZRATOR PW UGM .: -1 3 ENSHSH . 2 .JI4FTS/DAY: .21.i.EN/DAY.

AVG CON'(
TIMES

TOTAL Tli

(TXC)

**B% Gleaning, driSerp
remving$ I pan and
£iLa~fg drum 80400 65440 49100

GA Grindiza, leaebing,
"and-aslse 1 1,4 61 9g0

GA RIF Make.-up BOASa 23 231 4*150

GA precipiteation anid
KLution M4ake-up 6 805

GA Yellow Caike 23 345

'Adjus ted to twoasignificant figurtes ZYTw I -(T x'C) 5 5 ,3 0 0

(T x -C
X: (T)

114
TIMES THE MAXIMUM

d/,m /M 3  1.2 •LLOWABLE CONCEN-

TRATION.

I



JOB ANALYSIS SHEET

ME~TALLURG.~ICAL DEPT.
'OPERATOR: -_3-MEN/SH I FT: -. 3.-SH I FTS/DAY: -10-MEN/DAY

MT 
- 5-

GA. Garbowato Samplimg
Plant 1,4 156 73.4 13200

GA Acid Smplrig FsAnt 9 56 23 1 4140

I 'AdJusted to two. significant figures Y. T36o I IT x -C) 17p34,0

ITLxa
Z (T).

TIMES THE MAXIMUM

d/a/M 3  - --- ,-ALLOWABLE CONCEN-
TRAT ION.



U N

N

Nl

N

GA Acid Crttahia ]Plant 240 12

£vu I Ivu

1 102

* ,uu

35 $400

_/

"Adjus ted to two sign~ifcan t figures 2 Z f I IT x ,C)368,100

2:( T)

.,57-TIMES THE MAXIJMU
u /M 3 "' ALLOWABLE .CONCEN.

TRATION.

'.. •• /,- •" ,, :" • " .".. " .



a o VA4-521 ELEOThIGAL BEFT. (15 menj 6 do'~A 'LYSIS SHEET
PLANT 9QN =. SURVYrORS (2 ften)
LUZBRICATION I2?I( ia
YARD DEPT.& M-innI' am LABO~RM 2ý*)HF 3 HIFTS/DAY* 1 0aJEN/D'AY
. 4jwv'. % _1.& TU V ( Mn.

WATERh JFYT, WATER TENDWER

OPERATOR:

OPERATION
TIME
PER -

OPERA.

(MIN)

OPERA.
PER

SHIFTOR

OPERATING AREA

NU
GA PF1•, 1 12000 42,1 203000

a Ui
1:77
Fýi

0
Ui
Ui
Ui
a
U

OAdjusted to two aignift cant figures Z AT x C) 203,000

Err) 1-71
TIMES THE MAXIMUM

#M 3 
= ,L , , ALLOWABLE CONCEN.-

TRATION.

-T7777-



lA.: DEPT- * JANS -j-TlfJ U~ -AMe)

0'. OPRATOR: -of~ ~~UE 4 rn)
i~GHM. LAB CLMMPS (2 men)

- MEN/SHIFT: HIFTS/DAY-_,W EN/DAY

" TIME____________ - - -CONCENTRATION AVG CONC.OPERATION OPERA. TIME NO. OF
'PER IO3 TIMES*

PER PER SAMP. TI ME: OR OPERA.,K TOTAL TIME•

' OPERA SHIFT SHIFT LES LOW HIGH AVG. (T)"OPERATING.AREA (MIN) IMIN) I (T) "'.

.1. .

GA

a
ED
ED

powet House and/pr

480 3 3 14 3360

F:71 J

a
a.
U

U
14
U
U

*Adjusted to

2 M.)

two. significanit figurses Z8 T4wc I IT x .C)3360

TIMES THE MAXIwMM

cA /M 3 . :---. -ALLOWABLE CONCEN.
TRATION.



V ORmA 144 JOB ANALYSIS SHEET

OFCRATOR: TMURIATWDT W&X'. ioM SI FT- ....4.I4 HIFTS/ODAY- __4eJ4N/PAY,

GA C('rbaate Wet Mill
(3 ma.) 14 302 7 .9 37900

GA Acid Min - Grindig
& Leaching Building
(2 uam) 1 139 30 14400

GA Acid Mill - Ion 1x-
chomge Building
(2 ame) 581 139 27800

GA Yellow Cake Section
(1- =a) 3 120oo 1125 1 540000

GA Carbonate Mill
IN Plant
(I man) 160 7M700 15-0- 720000

GA Acid Mil1 Crushing
Plant

1 102 351 16800

OAdjus ted to twdo5sgnificant figusres IT '.(T x C)'go

2:(T).

TIMES THE MAXIMUM.
d•/n s -m.,-ALLOWABLE COHCEN--

TRAT ION.
w .


