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PURPGSE AND UCOFE

During the week of November 26, 1956, s comprehensive survey of uranium
milling feeilities of Ansconde Compeny at Crants, Rew Mexico, was cone
ducted jointly by the New Mexico Department of Health, Uecupationsl Health
Field Group of the U.H, Public Health Service (UbPHb), and Health and
Safety Laboratory (HASL) of the U:S. Atomie Energy Commission (USAEC).

This survey is one of a series being conducted by HASL in eocoper=tion with
other interested govermmentsl groups, at various uranium ore concentration
mills in an attempt to define potential industrial hygiene hagards asscci~-
ated therswith.

A preliminary inspection was made of plant faeilities to ascertain generally
the nature and extent of these hazserds. After an evalustion of findings,

it wes determined that inhalation of alpha emitting radicaetive and silieous
dusts were basieally major potential hazerds as well as direct radiation to
the body. The extent of radioasctive dust hezerd wes judged to be plant~wide
in extent; inhslation of silica dust was deemed s signifieant industrial
hygiene problem essentielly in sandstone comminution areas.

Responsibility'for investigation of silies dust hegards wes sssumed by the
New Mexico Depariment of Health and the Cecupntionkl Health Field Group
of the USFHS. The latter group alse assumed respoysibility for ascessing
external radiation end rsdon hazards. HASL primsrily eonducted a radio-
sotive dust survey of the entire milling feeility.

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 eounts were obtained throughout sandstone crushing areas,

£t the time ef~the survey, mill progesses consisted of caustic trestment of
limestone ores and treatment of sandstone ores by an acid-leech, resin-in-
pulp procedure,

EESULTS OF STUDX

Redionctive Dugt

EﬁﬁLE I
HEIGHTED EXPOSURES TC ALPHﬁ EMITTING DUSTS

Fumber of employees studied 451

Aversge of &ll employees 13 x 10-11 ﬂc/hl* (290 d/m/M>3
Maximum individual exposure 330 x 107 e/ml (7300 d/m/]
NUMBER OF PERCENT " RANGE OF WEIGHTED EXPOSURES
EHPLOYEES OF TOTAL 10718 e/my o afmps

32 7.8 - 510 110-220

126 27.9 - 10-25 220-550

35 7.8 25-50 550-1100

16 2.9 > 50 >1100
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®Concentrstions in ajr of alphe emitting rediocactive dusts ere normally
reported by this =ffies in units of disintegrstions per mipute per cubie
meter (¢/m/M3). In 1¢ CFR Part 2C units of miecrocuries per nl of air
(ve/ml) are used. Both units of concentraztion will be used interchangecbly
throughout thie repixrt. The number of miervcuries has been determined by
dividing the total rate, in dpm of elphe emissions by 2.2 x 106 drm per Ac,

5 % 107 pe/ml (110 d/m/M3) = maximum sllowsble eoncentration (MAC) in air
for neturel uranium.

& discussion of the rationale of the suggested MAC for ore dust appeurc in
Appendix B.

Significent esources of alpha emitting radiocective dust were primarily in
limestone {carbonete) crushing, yellow cske processing, and pilot plant
arees. A mﬁjcr contributing fector in each c¢ase of overexposure was found
to originate -in one cr more of these areas,

?

Silica Dust

Szmples vere taken 4n all aress where retatively high exposure to workers
was anticipated, i.e., the sandstone ore ¢gry grinding circuit, Dust counts

. ranged from 1.9 million particles ver cubic foot (mppef) to 20.2 mppef

and were essentially below the MAC of 20 mppef assigned to this dust (3-8%
free silica by weight).

Gemma radiation levels were measured in sress vhere relatively high exposure
t0 workers was antieipated. Repults ranged from (,1-0.15 mr/hr,  Exposure
to these dose rates guring a2 normel work week would not exesed A-6% of the
permisaible cumulative dose. .

Radon

Radon concentretione were determined in sreas where meximum exposure to
workers wvas considered tc be most likely. HMeasurements of sirborne radio-
sctivity of redon as determined from activity measurement of RaCl 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 meximum permissible level.

PREsggigz;em QF DATA

A summery of results for the rediocactive dust survey is indieuted in Teble I.
fecommendstions are included in Appendix A. A detailed discussion of radioc-~
active compopents of airborne dusb sppears in Appendix B., Flowsheets of

the proeessing of sandstone {acid) and limestone (earbonate) ores are showm
in Figures 1-2 and 3=~4 respedtively, in Appendix C, Table II and III in
Appendix D indicate uraniuwm-radiun ratios end comparisons betwsen chemical
and rediometrie results. Daily aversge gross alpha expusures are listed in
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Table IV in Appendix E. Teble IV-A in fppendix E lists generul air con-
centretions in selected loeations. Tsble V ilists yellow ceke area breathing
zone results. Aprendix F conitains Tebles VI, VII, and VIII which ere re-
spectively, Results of Fetrocgrzphie /nalyses, Chemical: Settled Dust, and
Atmospheric Siliea Dust Coneentrations. Job Analysis Sheets sre contsined
in Appendix G,

Alphs IEmitting Dust

Air-Qust semples were collected: by drawing air through 1 1/8" diameter
Whatmen #41 filter dises at retes of 25 or 30 liters per minute. Filter
dises were analyzed for gross alphe sctivity opn scintillation counters at
the HASL. Redicactive dust concentretions (elpha d/m/M3) were computed by
dividing gross alphe anaslyses by respective totel ssmple -« air volumes,

Two types of air-dust samples were collected: 1) Bresthing Zone (BZ) samples
vere obtainsd to measure dust concentrations in air brecthed by employees
engaged in specifie jobs suspected of being dusty; 2) General Air (Ga)
semples were obteined te messure average dust concentrations in sllareas
routinely oscupied by employees. o
Repetitive samples were eollected wherever feasible, GCenersl air and
breathing zone semples were weighted to compute a daily exposure for eazch
oecupation.

Bediosetive Components of Airborne Dush

Selected air-dust semples were analywed photoflucrimetrically and by alpha
counting for uranium and radium respectively. Fadioametivity attributable
to these components was eompered and retios determined in terms of £ Ba,
In addition rediocectivity atiributeble te uranium wae compsred, wherg?
applieable, to total activity originally eocunted and retios determined in

terms of » From these ratios one oan estimate to what degree these
components &pproach theorsticsl equilibrium,. '
€iljea Dust

8iliea dust samples were eollested by drawing air through & midget impinger
containing 1C ml of distilled water at & rate of 0.1 afm. Fach sample was
transferred tc a 1 mm deep cell shortly after collection apd eounted by
stendard light~field technique at a magnificetion of 1CG0 timss,

Free Silies Anaixgis of Airborne Materi@l

Two methods were used to determine this materiel. The first of these used
a sample of dust which had settled on rafters and ledges, assuming the
material to be representative of an average condition. The other method

was to semple enough air to permit performance either of a chemical analysis
for free silice or a petregraphic enelysis.

-5




Birect Rediation.

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

Tadon

Air was drawn through Whatmen #41 filter psper (1 1/8% dismeter) at a rete
of 14-23 liters per minute for either a five or ten minute period. Forty

to ninety minutses sfter the end of sampling, the alpha aetivity on the

paper was measured by & Juno Snrve{ Meter vhich was cross-calibrated sgainst
e leboratory ecounter using an Ra C* source. The redon concsntration was
computed using the methed of Kuznebz as deseribed in American Industriel
Hygiene Assceiation Quarterly, 17:85, 1956.

Sand Aeid) Cireu ,

Ursnium ore in this cireult is processed by the Resin-in-Pulp (RIP) ion
exchange method, Referring to Figures 1-2 in Appendix €, urenium besring
orez are delivered by railroed gcndolas to an outdoor shakeout and bin
gtorage area. A front-end loader conveys ore to a grigzly vhere it is
dumped onto a bhelt feeder and transported to a jaw erusher. Crushed core
then is passed through a vibratlng soreen with oversize returning to an
impact bresker. Ore passing the screens is fed to a sample tower and then
to a series of storage bins« As needed, prorerly blended ores are wet
ground in a rod mill, classified, and leached im sulfurie acid. A mechani-
eal sand-slime separation is made with sands going to tailings. .

The slime portion is neutralized with sode ash. A proper FMF is obtained
by reducing with ferrous sulfete, Pulp then passes to RIP tanks where
urenium is seperated. Pregnent eluate is elerified, trested with megnesium
oxide to preeipitete a cemplex uraniwn salt (yellow cake) which is then
filtered, dried end packed for shipment. '

Referring to Figures 3«4 in Appendix C, high-lime ores are traunsported to

the limestone primary erushing builiding by truck, dumped, swemped to & pan
feed, and conveyed to e jaw crusher. Crushed ore is sereened in the second-
ary crushing building. Oversize is passed through sn impect breaker; screen
undersize is processed through a short head erusher, conveyed to the sampling
tover and then removed to storsge bins. Limestone and sandstone erushers
are in separate buildings, and both eircuits sre kept independent of saeh
other. On occasion, however, sandstone ore may be crusheé in limestone
bulldings when material demand warrants. -

Blended ore from storage bins is wet ground in rod and ball mills, and caus-
tic leached in autoglaves. It is then filtered, clarified, and precipitated
with scdium hydroxide. Resultant yellow.eske is filtered, dried, snd paeked
for shipment. '
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DUST CONTROL ARD  ERSONNEL FPRUTECTICH

For the most part, processing equipment in the ore plants was enclosed
end ventilated except in the limestone primary erusher building where
dust ecntrol facilities were essentially minimal,- The survey teem was
informed thet moisturs content of limestone (esrbonate) ore often wes

85 low s C.036%; it usually wus 4-5% in sandstone (scid) ores. Varia=
ticns in moisture content of cres undoubtedly influenced the extent of
air dustiness in these areas. Exhasust air from cre proeessing fecilities
wes discharged through Type N Wet Rotoclones. Sample rrocessing equipe
ment in the semple preparation building was hooded and ventilated,

Yellow cake final prcduct from the szndetone circuit was packaged simule
taneously in six individual drum filling units housed in & single enclosure
ventilated by an exhauszt fan located inthe reer thereof. A similer type
enelcsure housing two individusl drum filling units was used for yellow

cike f£inal product from the limestone (carbonmte) circuit. Exhsust air
from a1l yelleow cake ventilation faeilities was dischargea through either
u Vet Impaet Dust Collector or a Mierodyne.

Ventilation facilities were net checked for perfermancé characteristics.

Pust respirstors were worn by operators ai eseentlally g1l of the dustier
operations in the plent. OSpecific jobs for whiech respirators were worn
ere identified with asterisks on Job Analysis Sheets in fAprendix G,

DISCUSSION ‘
The msximum allowable concﬁntrations for alpha emitting dusts is discussed
in éppendis B. .

08 o Alp THERAS

Tetal alpha exposurss expressed as dally average gross alpha count are
listed in Table IV in Appendix E.  Approximately 47% of all employees were
exposed to slpha emitting dust concentrations in excess of the maximum
allowable, The averige-general gir concentration for the plant was
420 d/m/M3 (19 x 10-11 pe/ml), The main sources of radiocsctive dust con-
tributing to both high plent general air and personnel overexpusures were
essentielly in three general srenz, nemely, limestone (carbonate) erushing,
yellow ceke processing and pilot plant.  Twenty rerecent of &ll employees
. were overexposed by virtue of time spent in or near these areass &s well as
* throughout the entire plant,

Dust respirators were worn by operstors at essentially all of the dustier

ocperations in the plent. Hovever, 1t is recognized that there are limite-
tions inherent in protection afforded by most filter type respirators snd

for this reeson caleulated exposures presented in this report ere not

ad justed for respiratory protection.




High concentrations of airburne rsdicsciive dusi in both the prisary
and secordery limestons crushing tadldings cunlributed direcily o
cvarexposures of twenby-fowr workers ond imdirecily ito 125 workers,
ivarage goneral air concestrations of 3400 /a0 (144 = 16711 ve/sl)
emd 720 &/w/fM3 (33 z 10-1l ve/ml) were noted in the privery ond
secondary erushisg tmildings respectively. These high results wers

in styiking contrast %o sversge concentrzticns of 35 &/u/3 (1.6 x 10~1l
Me/nl) detected in msmdstone (scid) orushismg sress. Diffsronces in ore
aoisture content wndoubtedly had e direct besring on thess resalis.

The survey tesm wes informed thut welsture contest of limastons {earbonate}
orss often wes as low as 00388 A% wsually wes 4-50 in sandstons (meld)
Bres,

Dust epntrol faciiitles vere essentislly minivel in the primary ,

- erushing ballcing., &% the erusher level {1st sub-level]! angd trensfer
point, dust clouds were of such magnitude as to restrict vision to @

fov feot, fveruge general eir congentratioms of 7300 &AeM3 (330 x 10-11
refal} were detected in thege erees. Fesulis of three bresthing zone '
semples teken during pushing of ore through the grissly cwereged 1300 8/m/M3
(63 x 10~ e /ml). Upersilors wors reprirsters during ore proceesing
operations, whioh afforded sowe messure of rotection ¢galnst over-
vhelsing dust concentralione encountersd. Housekesping »roesdwres vere
sizost entirely lecking. Ons operalop wss chasrved sticking bie hesd

into a elegm~cut dovr of o hopper to view the rrogress of ore down fron

3he grissly te the erusher fesd raoas. The suwrvey growr wies informed

that this wee mot sn uncosmon prsctice by verivus crusher opaspators.

sgebanicel exhsust ventilstion wea in considersble svidencs 1a the
seeopdery orasher bulldivg. Owersll dust levels wers sigmificsntly
lower then those encoumtersd in the prizsry erushor bullding. Heverihse
less, avergge generel eir comcemtrstions renglsg from 120-1000 4/m/¥3
(8.0 x 10~31 so/ul) were detected ut several sonveydr transfor points
68 well as &t the Cedur Fepids crushér, Symons erusher, snd Ty-Hook
sespling scroen, : :

-
e —————




|
’
!

el

wnaeidl]

! S— N /o -—“-wmuhn_r__r _-____J .

Yellow Czke Proeessing freas

Forty-six workers were oversxposed primsrily from dust soureces in yellow
ceke sreas, One hundred end twenty~five other workers were overexposed
indireetly in the seame manner. Ganeral air concentrations were highly
variable, ra7g§ng from 3—}%,000 d/mM> (0.14-540 z 10~1lee/ml) end averag-
ing 1100 a/m (50 x 10 *e/ml).

Housekeeping procedures were not satisfactory. Spills were frequent and
elesnup ineffective. Evidenee of these conditions was obtained in the
stesm pen, drumming ststions, and carbonate yellow cake filter aress which
were major loci of air contamination. Manimum Faniial alr coneentrations
observed in thgge arcas were 1100 a/mM3 (52 x 107He/ml), 2200-2800 d/mAr
(100-13C x 10™"we/ml) &nd 12,000 a/mM (550 x 10~ ilpc/mlf respectively.

Listed in Table ¥ (pege 10) in deseending order of magnitude are results
of breathing zone samples taken at operations performed in this ersea.
Workers were respiretors while performing these coperations and were afforded
thereby & measure of protection sgainst high airborne dust concentrations.
Breathing zone concentrations at meny operations listed in Table V were
within rengé of general alr eoncentrations iR nelghboring areaa- this pfib-
ably holds trwie for reported air coneentrations of 1000 a/m/M3 (46 x 10™
Me/ml) or less, Although it mey be sssumed thet the latter operstions

did not eontrlibute very much ailr contamination under these conditicns, they
should not be ignored since they may prove to ba sources nf redicactive
dust later on.

It is clear, from an examlnation of Table v that several yellow eske
processing operations msy be incriminated as sources of radiocasetive dust,
Shoveling yellow eake to buckets from pan, dumping into earbonate drum,

and covering was s particulsrly offensive operation. The air ¢ongantration
indicated by two gemples teken during this 0peration was in the range of
7400-10,0C0 dA (340-460p00/m1 ) .

Existing mualtiple drum filling booths, although ventilsted, were essentially
inadequate ss evideneed by high breathing zone and general air coneentrations,
reported previously, obtained therein. For exzsmple, breething sone eon-
eentrations deteeted during beeting and replaeing of seid yellow cake drum
averaged 9200 d/m/M3 (420 x 10~1ive/ml).
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Cerbonate 4311 26 14 3c0 ™ 3.6
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Hesds pulverizing roow 3 5 40 24 1.1
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Core room 2 £ 2 3 .14
§ Filet #i11 Vi & 23 10 C.45
r.éﬂndina, leschipg, send-slime 4 1 14 & Cox7
Heke-up banke 1 - - 23 1.0
f?’reei itation and eluticn meke<up 1 - - b C.27
Yellow cake packaging i - ~ 23 .0
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TABLE ¥
RESULTS FOR YSLLOW GAKE ARBA BRESTHING 70NE SAMPLES

LIS
NO. OF g¢g¢m§55242‘ 16~ e fm1
LOW . HIGH _AVERAGE AVIRAG

QPERATION | .' SAMPLES

Esmoving'earbanata drum from carbonate 1 - - . 10,000
£4114ing station ~ shoveling yellow
cake to buckets from pan and dumping

in drum

Beating scid yellow cake drum and 3 1300 15,000 9,200

replaeing

Covering carbonate yellow e¢ske drum 1 - - 7,400

Cleening seid yellow eeke press 3 300 810 530

Cleening earbonate elerification press 3 210 580 380

Cleening seid yellow eske press flcor T - - 300

Raking yellow ceke in stesm pen 3 150 310 240
Cleaning earbonate yellow ceke press . 3 100 ° 310 20C

Cleaning ecarbonete yellow ceks press L - - 140

floor : .

Sempling end covering acid yellow ceke 3 50 280 130
Pilot Plent Ares .

The major souree of contemination in this aree was an operation imvolving
cleaning of drier, removing of pan, and filling of drgm Fesults of three
semples token at this operation avegaged 66,000 d/m/M (3009 x 101100 /m1)
and ranged from 48,000-80,000 d/h/NS (2200-3700 x 107+ ,ue/hl) This opera~
tion was entirely unventiluted; emoke and dust werse plainly visible during
the sampling period. Operators wore respirators while performing these
operations, - S

~Biliea Dust

Listed below 18 the most recent list of meximum allowable concentrations
for silice dust as published by the Amerioan Conference of Govarnmental
Industriel Hygienists.

zppef Fpee Silica
5 50
20 5~50
5C y5

Resulis of petrogrsphic anslyses are shown in Table VI in Appendix F and
indicated maximum perticle sizes ranging from 75-15C miorons and ectimated
weights of free gilica of the order of 3-8%. Chemicel analysis of & single

420

340
17
11

9,0

- 6.2

5.9




semple of settled dust in the sendstone erusher area indicated 9.5% quarts
os indieated in Table VII in Appendix F. The MAC for gross dust count is
20 mppef st this siliea content.

Samples for silica dust were teken in all sress where relatively high ex~
posure to workers wes antieipsted, i.s., the sandstone crusher building,
sendgtone sample tower, sandstone fine ores bin; and semple preparation
building. Results of enalyses are givea in Teble VIII, Appendix F. Dust
eounts ranged from 1,9 million perticles per cubie foot (mppef) to 20.2
mppef. &% the loecations and under the conditions ssmpled, it is clear
that silica dust eoncentrations vere essentislly below the MAC.

Direct Fadistion

The maximum permissible whole body exposure to gamma radistion is 5 rem/hr.
Lssuming the normal work week to be forty hours, sn exposure to & uniform
whole-body dose of 2.5 mr/hr of gemma radiation will reésult in a yeerly
cumulative whole-body dose corresponding to the meximum permissible emount.

Ganma radintion levels were determined in sress whers relatively high ex~
posure to workers was antieipeted., Measurements ranged from 0,1 to 0.15 mr/hr.
These are essentially insignifieant vhen eompared to the maximnm peraissible
amomt e . -

Beta radistion levels were not dsterminad. “In other mill surveys, signi-
ficant beta dose rates have been deteeted along with gamme radistion but
have not been found to be excessive. This problem is explored further in
other reports in this series,

Raden

For purposes of reégulations stipulated 4n 10 CFR Pert 20, limits for radon
rrescribed therein wlll be considered to be mei if measured radiosetivity
of one or more decay products (for example ReC~) does not exceed thai whieh
would result from the ocourence, at the time of sampling, of 1 x 10~/ micro-
curies, per milliliter of air, o Rn222 and each of its short-lived deeay
produets, Ref, RaB, Hac, and Rac - ' :

Radon eoneantrations were determlned in areas where maximum exposure to
vorkers waes considered to bs most likely. Measurements of airbo{ne redio-
setivity of radon as determined from setivity measurments of RaCt on dust
filtered from air in core storsge rooms was in the renge of 0,51 x 109
~a/ul. These are insignifiesnt when compared to the maximm permissible

=11 - -




APPENDIX A

RECOMMENDATIONS

Cerbonate Crushing Ares

Dust control feeilities were essentially minimel in the yrimary erusher
building. The airbornse hassrd reésulting therefrom was undoubtedly sugmented
by the low moisture eontent of proecessed ores. - Bteps sheould be tsken to
minimize these feilings, - : \

1. a. Dry ores should be wet down either al the ore dump locetion or |
et some other pleece pricr to entering the mill proper. Caution
must be exereised, howsver, ir regard to freesing of wetted
materials in cold weather. Sueh proeedures asg draining lines
after each day's use, adding an antifreeze naterial, ete, must
be conaidered. :

b. The grizzly and jaw erusher beneath it in the primary crusher
building shounld be enelosed and ventilated. Reecommended exhaust
rate for the grizzly is 200 efm per square foot of hood opening
but not lass then 50 efm per square foot of sereen eres. The
crusher should be ventilated at a rete of at least 200 fpm throuéh
all openings 1n the enalosnre. /

2. An inspection port ventilsted st & rate of 150-200 ft/inin should
be provided at the primsry erusher.

3. Adequate ventilatior sbould be provided in the secondary erusher
building at all transfer points end at the Cedar Rapids crusher,
Symons erusher, end Ty-Roek sempling sereen. Minimum veloeities
of 150~-200 frm through openings should be mainteined at all these )
points,.

4o & regular schedule of houseeleasning using non-dust preoducing clean-
up methode should be instituted. Use of brooms snd/or compressed
alr should be avoided, Industrisl vacuum clesners are to be pre~

! ferred although wet ¢lesening may be more practical in eertailn areas.
When the letter method is employed, high pressure nogzgles 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 personnsl ,
entering mill sreas, while erushing and sizing sre in progress,
should wear respirstors,

Iellow Ceke Progessing Ares

6. Existing multiple drum f11ling ventilated booths sre éssentislly
inedequate. Individusl ventllated enelosurss for esch drum are

preferred. Enelosures should be ventilated individually at a_ o

I minimum rate of 150 ft/min at_tops™ of “6pen - dFume+ o T
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Provision should be made for rapping, sampling, welghing, and
govering drum within endlosure at eseh drum filling wnit. Auto-
matie vibrators or othér amslogous devige should be installed on
each drum feed hopper to insure econtinuous flow of material to

drun.

If a single sampling stetion for &ll drum filling units is pre-
ferred, provision should be mede for entlosing end ventilating the
statlen and drum conveyor systems leading thereto. Minimum
velocities of 150 ft/min through openings should ‘be maintained.

Shovaling yellow eake to buckets from pan, dumqiné into carbonate
drum, and eovering, should.be accomplished in .ventilated booth.
Ventilaticn 6t a minimem rete of 150 ft/min through cpening would
be required,

8. Imbaust vontilation Bhould be provided for. steam pan. Miﬁimum alr
rEquirement would be 150 £1/min aercss fece of hopd,

9. A regular schedule. of heuaekeeping using ncnwdust predueing eleamip
methods should be instituted. Deteils suggested in reedmmendation
number four are appliseble hera.

/

10. - Untdl proper controle sre provided,. all ¥ellow eske vorkers and
any other personnsl entering yellow cske areas, while operations
are in progress, should wear respirators,..

Pilot Plent Ares

11.

Provide ventilated enclesurs for drum filling eperation. Minimuam
air requirement would be 150 ft/min st top of open drum, o




APPENDIX B

MAXTMUM 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 20. 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 involwed the intérpretation of the table
presented in Appendix B is reasonably straightforward. For
example9 the maximum permissible concentration for natural uranium
in the insoluble from, a value is given of 5 x 10~11 uc/ml

Paragraph 20,5C further defines this value in terms of alpha
disintegrations per mimute- with the statement that "the number of
microcuries shall be determined by dividing ggg total disintegra-
tion rate in d/m from the mixture by 2.2 x 1 d/m/uc.” It can
therefore be readily seen that a value of 112 alpha d/m/M3 is the
meximum permissible uranium concentration in the atmosphere, and
all values may be.compared directly to this.

Where a complex mixture of isotopes is encountered, 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 chosen, Any value which is finally derived must be
properly weighted for the respective insults which each isotope
presents to the body.

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 en air sample which is taken in
those areas where uranium ore is handled is in isotopic equilibrium.
In some cases small quantities of thorium and its daughter products
also exist. Certain analyses which have been performed to date

show some unexplained short lived decay. 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 substances. .The.first 4'of these materials are: U=238,
U-234, Thorium 230, and Radium 226. According to the report of the
National Committee on Radiation Protection NBS Handbook 52, the organ
~%0 which the uranium and the thorium are of primary 1nterest is the
Jung, while the organ to which the radium is of interest is the bone.
Calculatigns which have resulted in the permissible. level of each of
thbge materials assune a meximun’ perm1351ble rediation ébse to the
eritical organ of not more than 300 mrem/wk° Inasmuch a8 the uranium




and the radium seek different body organs, the permissible
concentrations of these materials cannot be considéred 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, alsoylthat any permissible level which is
finally derived must be evaluated in terms of alpha d/m 6n the
total sample rather than from & complex chemical .ahalysis of the
fractions followed by analysis of each componento Such chemistry
is much too tedious and complex to be considered as a rotitine
field technic. This will bé possible if it can be demonstrated
that the ore material is consiStent‘iﬁ'its equilibrium'ratio°

When one measures the activity fromi ore material, it mppears

from the data which have been gathéred in this survey that 25% of
‘the total alpha activity i§ contributed by urenium 238 plus
uranium 234; 124% is contributed by Thorium 230, ahd 1 is
contributed by radium, This corresponds to true equilibrium,
within the limits of thé analytical method. If this is the case,
as we believe it is, in order that there be not moreé than

5 % 10711 uc of uranium plug thorium in a sample (37.5% of all
the alphas), the total alphs count should ot exceed 0_375 x 10-11
or 13 3 x 10”11 .

In orddr that there be not more ﬁhan 5 L x 10-11 e of radium,
‘the sample must contain not more than U‘§2? x 10=11 or 19 ue.

In connection with this it is notéd that page 14 of Handbook 52
states: "In the cese of redium cooeso.lé.....values are based on the '
disintegration rate of tha parsnt isotope only." This would indicate
that although the vélue as listed states radium 226 plus one-half’
the daughters, the energy contribution of the daughters is added to
that of . the parent material in the ealeulation but should not be
assessed in sample evaluationb.ﬂ

Indstitch as ‘the effective ‘dose d the uranium contribution is
significantly higher than that of the radium cbntribution, it is
récoimerided that the effective uranium dose’ goverl, ~This. would
permit thé following values to be used in assesbing the internal
hazerd from the various materials in ‘the. ore processing plants:

1. Material which 15 substantially all ore - 13, 3 uc/hl (300 d/ﬁ/MB)

2, Vhers the material is uranium o of any unknbwn equilibrium
ratio a value of 5 x 10~11 uc/ml should be used €100 d/m/M3)

It should be pointed out that as the ore progressea throwgh
processing, the decay products are selectlvely removed along with
the inert materials. Therefore, -the alpha component ‘from tranium
becomes propertionately greater in the air dust. Whétea$ in
normal ore, radium is approximately 12.5% of the total activity




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

One might assume & transition in the relative isotope fracticns
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 1s due to concentrate dust against which the uranium MAC is
strictly applicable.
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TABLE 11

URARTUM~RADTUM RATIOS

gRa -
URAETI o N EADTUN et /113 s x 107
LOGATION Ho. low Hi Ay No., Low Hish Ave. BRatic
LIMESTONE AREAS ;
At Grizsly-swemping and 1 - - 98 1 - - 15 150
eleghup
At Griszzly=-during dumping 1 - - 240 1 - - 630 260
of Haystoek ere
Primory Crusher-ground 2 26 93 60 2 LT 25G 130 220
: floor level
I - Crusher-first floor 1 - = 390 1 - - 120 320
4 Primary €rusher-first 2 75 1100 59C 2 10 211 11C 160
sub level '
”, Under first floor 1 - - 1400 1 - - 18 13
y Primary Crusher-dis- 1 - - 4700 1 - - 70 210
i charge onto belt ’
o Seeondary Crusher-first 1 - - 370 1 - - 140 370
deek
Secondary Crusher-first 1 - - - 180 1 - - 242 12
A floor at Symons Crusher ,
. Seeondsry Crusher-~third 1 - - 14 1 - - 31 2200
1L i deck .
7 Sample Tower~first deck 1 - - 48 1 - - 16 330
T Semple Tower-third deck 2 100 330 220 2 35 37 36 230
- Top of Storage Bins .- 1 - - 48 1 - - 3.5 73
AVERAGE VALUE : 320
SARDETON TAS : -
Crusher-first floor 3 24 96 48 3 2.4 65.0 33 25.0
| Crusher-vibrating sereen 3 18 52 31 3 2.1 5.3 3.6 FAS
e area '
: Crusher~aree of head 3 13 31 20 3 2.2 11 5.9 310
pulley .
Sample Tower-first deek 3 24 75 45 3 G.5 T 3.2 81
Sample Tower-seaond deck 1 - - 17 1l - - 5.7 340
Semple Tower-third deck 3 46 80 58 3 0.4 6.3 27 56
LI Semple Tower-fourth deck 1 - - 39 1 - - 1.4 36
R Fine Ores Bin-top level 2 1 65 40 2 1.6 4.8 3.2 180
k. Pine Ores Bin-bottom 1 - - 21 1 - - G.5 24
b level
Y- Feed to Rod Mill 1 - - 17 1 - - 0.2 12
; AVERAGE VALUE 100
e For ore in equilibrium, the wvalue of the ratio gﬁ% is approximateLy 330 x 10-7,
i The preceding data would seem to indieate that radium and urenium ere in the
{H : correct proportions in limestone ore handling areas bub not in areas where

sapdztone ore is processed.

4
i




TABLE TIX
RATIC COF ARALYTICAL VALUES TO RADIOMETRIC COUNT

fv‘jTIO
TOTAL CCUNT URANIUM

LOCATION 7 Ny
Limestone Arees
Crusher-~first flcor 960 390 C.41
Crusher-under first floor Tro0 1400 .18
Secondary Crusher-top of eonveyor #1 1400 130 C.14%
Secondary Crusher-first floor ct 660 180 0.28
Symons
Semple Mill-first floor 150 27 ¢.18
Sample Millefourth deck 84 11 C.14
Storage Bin-top ' 290 48 C.16
Storage Bin-top 180 28 .16
AVERAGE VALUES C.21
Sendstone Aress -
Crushing Plant-second deck 100 16 0.15
Crushing Plant-at primsry crusher §57 15 0,16
Ssmple Millethird deck 27 5.1 C.19
Semple Mill~first deck 21 2.C 0,10
Storsge Bin-main belt 68 11 C.16
Storege Bin-chute disecherge. 4L, 12 0.27
AVERAGE VALGES 0,17

For ore in equilibrium, the ratioc 45 U is approximately 0.18., The preceding
data tends to indieste urenium is eSsentially in eorrect proportion to total
sctivity in all ore handling ereas,




LPPENDIX T




\LPHA_FXPOSURE (DATLY AVERAGE) EXTRESSED_AS
DAILY AVERAGE GROSS ALPHA COUNT

o e T N

¥O. OF DAILY AVERAGE EZPOSURE | I
JOB DESCRIPTION EMPLOYEES  d/n/M3 107 oo /ml | i\k _
G 6 980 45 J ijf
Genersl Crusher Foremen 1 2000 90 Lo
Crusher Foremsn 1 730 33 |
Crushing Plant Shift Bosses 4 800 36 l ‘f:
ft
LAeid Crushing P _ 17 35 1.6 ‘
Primary and Secondary Crusher Operator 3 38 1.7 [
Sample Tower Operator 3 23 1.0 3
A-Bins Tripper Operator 3 23 1.0 fi
Grizgly Laborer 3 37 1.7
Relief Operstor 1 33 1.5
Sample Tower Men 4 48 2e2
Carbonate Crushing P 12 1900 a8
Primery Crusher Operator 2 2600 120
Secondary Crusher Cperator 2 670 31
Sample Tower Operator 2 99 45
C-Bin Tripper and Shuttle Operator 2 84 3.8
Grizzly Laborer 2 7300 330
Relief Operator 1 720 33
Clean~-up Laborer 4 1 640 29
Aeid i 37 26 1.2
Aeid Mill Superintendent 1 24 1.1
Foreman 4 26 1.2
Grinding Opersators 7 20 0.9
Lesching Operators. 11 25 1.1
Classifier Operator 11 34 1.5
Swamper 3 19 Ga9
lon Exchange Bulldiy L4 58 2.6
Asslstant Mill Superintendent 1 5 2.7
Mil1l Foremen 4 &d, 2.9
RIP Makeup Operator 4 66 3.0
Electrician and Preeipitation Operator 3 130 6.0
FIP Makeup Sub Operator 4 82 3.7
EIP Bank Operetors 14 29 1.3
Floor Leber 4 59 2.7
- Swamper ’ _ o 3 59 2s7
Clarificetion Pressmen =~ = 7 - b 2.9




TABLE IV (eont'd)

Carbopate Hill
Assistant Mill Superintenﬂent and

Foreman
5hift Foreman
Relief Shift Foreman
Preeipitetion Operator
Burt Filter Operators
Grinding Operator
Grinding Sup Operator
Leach Operatoer
Oliver Filter Operators
Swamper and Bull Geng

Yellow Cake
Shift Foreman
Relief Shift Foreman
Semple Room Operator
Aeid Dryer and Drum Bester
Aeid Dryer Helper
Carbonate Dryer Operator
Acid Yellew Ceke Press lLaborer
Carbonate Press laborer
Floor Man

Bueking Houge
Lesad Man

Pulpmen

Coffes Mill Men

Core Splitters

Mihe Ssmple Bucking Foom

Hetall
Chief Metallurgists
Assistent Chief Metallurgist
Pilet Mill Foremen
Shift Foremam
Pilot Mill Supervisors
Pilot Mill Grades 3=5-6-7
Metallurgieal Grades 3-5-6

Meghanioal
Maghine Shop Welder
Plant Repair
Carpenter Shop (Peinter)
Eleetrieal
Plant Engineer Surveyors
Lube Department Foreman
Lulriestion Men N
Yard Bepartment»ﬁepairmen and Laborers
- Water Department-Water Tenders

Equipment Operdtor and Truck Driver e
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TABLE IV (cont'd)
Acid Plant and Power House
Plant Engineer and Draftsman
Yard Department (Janitors) d74
Water Department (Water Tender‘'s Helper) |
Office Parsonnel
Chemical Laboratory Clerks N
Lubrieation Department 1
Carbonate Wet Mill
Aeld Mill«Grinding and Leaching Buillding
Leid Mill-Ion Exchange Building
Yellow Gake Seetion
Carbonate Mil-Crushing Section
Aeid Mill=Crushing Plant

R Rl e VR VAW S

TOTAL 451
AVERAGE

310
79

30

58
1100
1500

35

290

=T e
e

R

e BT STE

R S







TABLE VI

RESULTS OF PETROGRAPHIC ANALYSIS (AIRBORWE DUST)

{AXIHMUM SIZE % <10~ ¢ FREE SILICA
SEMPLE DESCRIPTIOR MICBONS COWHT. COURT BELOW 1 __FREE 5i0-
GA -~ Sandstons crusher aresa 75 90 .2 | 5
GA ~ Bucking room 75 :95+ tr 3
GA ~ Sandstone crushing plant, 150 90 2 8
first floor
G - Sandstone, sample mill im 100 95 1 6

sampler's cage

~

ESTIMATED
WEIGHT %

REMARKS

Chiefly carbonate, opaque
paerticles, siliecates and
quartz. There is a substan=-
tial emount of orgamie fiber -
presumably from a filter.

Sample eontains less carbonate,
mora silica than the above
samples.

Similar to semple above but
with less silicate.

NOTE: Since the % free silica by ecount is lower in the ¢1Cv range then the estimated weight % of
free siliea, one mey infer that the opaque particles vere essentially of fine sige.

LOGATION

Sandstone crusher « first floor

ABLE VIX

CHEMICAL (SETTLED DUST)

% QUARTZ

9.5%



IABLE VIIL
ATMOSPHERIC DUST GONCENTRATIONS (SILICA)

NO. OF DUST COUNT—PPCF
LOCATION OF QFERATICH SAMPLES LOW HIGH  AVEDAGE

Sandstone Crusher-first floor
Sendstone Crusher-vibrating screen area
Sandstone Crusher-third deck
Sendstone Crusher-srea of head pulley
Sendstone Semple Tower-first deck
Sendstone Semple Tower-second déck
Sendstone Semple Tower-third deck
Sendstone Sample Tower-fourth deck
Sendstone Fine Ores Bin~top level
Sandstone Fine Ores Bin-bottom level
Sandstone Feed to Rod Mill
Semple Preperation Building~bucking room
Sample Preperation Bullding-Bucking room
BZ -~ FRoller man )
Semple Freparation Bullding-B2 Coffe Mill™
Operator ' _
Szmple Preparation Building-bucking room
(Drying Ares)
Semple Preperation Building-pulp room 1
Semple Preparation Building-drying room 1l - -
Front 'nd Loeder -« BZ »-in cab loading sendstone 1
ore :
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Y. FORM 1y , : - e
“ - . JOB. ANALYS!S SHEEY

1-9-82)
R GERFRAL ¢ CRUSHING PLMN DEPT, - | | o
OF ZRATOR: Gmmm‘i CRUSGHER & . _MEN/SHUIFT: __1 SHIFTS/DAY: __$.MEN/DAY.
OPERATION TIME | ooeen. | TiME | wo. or|  CONCENTRATION | AVG CON'Cie
oR . OPPEERRA: s Pf:r s:f:r s:':: a2 T | Tb:Alr Erslué_ -_
 OPERATING AREA | (win) | " Ny (1) Low  MiGh  Ave ! o ™XC) .|
- | O CGrushing Plants 240 | 36 | 1 7o 3920 | 943000
- GA Main Office | 20 | 1 - - w | 3360
u ,
* |
"Adjusted to two .ﬂgnijicaut Siguraes ' 2 -TASG E AT xC) 947 ® 0
. -' . ’
I » - : 1970 (Ob TIMES THE MAXIWUM
g xl . afm /3w 1957 —ALLOWABLE CONCEW-
: 1’RAT|0N ' -

2 AT




]

m kv. FORM 144
1-8=52)

GENERAL GRUSHING PLANT DEPT

ﬂ OF ZRATOR: _GEBSEELEDREMAN

Joa.ANKLvsls'suser

4 MEN/SHIFT: ~4—SHIFTS/DAY: .1__M£N76Av _

TIME

AVG CON'C;*.

. CONCENTRATION |
.OPERATIQN PER . OPPEERRA. L':: NSOA-M:F : o a3 - ~ TIMES
. OR OPERA. | oy sHiFT | © Les 7 {9) TOTAL TIME -
ﬂ ~ ‘OPERATING AREA (MIN) tan) (1) S| oW MieH  Ave {™xc)
- G“ Tnmk Scale Room 60
m GA R.H, Scale 30 .
_Allays '
m GA Acid Grushing Plemt - 120 %] 1 12 353 6350
GA Cerbonete Crushing - o |
Plant 150 23 |160 7700 1546 | 232000
/
*4djus ted to'tw_stgncﬂcaﬁt figures T 330 | I AT x -C)'238,_099
2.4 ' TIMES THE MAXIGAUM

afa /3 i@ MLOWABLE CONCEN-

TRATION




v, FoRM 1uy

1-9-52) ; JOB ANALYS!S SHEEY

QENEBAL GHBSHIRG P’LMIT BEPT.

OF ZRATOR:

s LN 1 Men/suirT: _ X _SHIFTS/DAY: ) MENZDAY.
GRUSHII\?G FLANT SHIFT BOSSES ' : ' '

: CONCENTRATI AVG CON'C,*
(OPERATION ’PfE‘:f_ orERA. e | wo. of 3 fc, T s
OR . OPERA. SHIFT SHIFT \ LES ) .TOTAL T_IME_ : i
OPERATING ‘AREA (MIN) (i) (1) | oW Miew o ave (TXC) Rt
GA Truck Scale Boome ' 60
@A R.B, Trestle & Pit .
Alleys . 1 €0
B c2 feid Cruching Plamt 18 | 13| 1 102 353 60
, GA Carbonate Grushing | 1 = -
’ Plant - 180 23 [160 7700 1546 | 279000
o |
. "Adjusted to'tm.'ugncftcaﬁt figures b4 T360 L ' _ ' AT x -C)zs.l}_,_- '
. ) ' ' , N TR, B TIMES THE MAXIMUM
g LXL. = 705 dfm /3 = Q ALLOWABLE CONCEN- -
n DR & § B . | o TRA'NON E




NN ]

8 . foRM 1y

g 1-5-52) : _ JOB ANALYS!S SHEET

OF"RATOR .WQW,_ __1__.MEN/SHIFT __'3_snlr1's/on __3_MEN/DAY

RIMARY & SECONDARY CRUSHER
OPERAPOR-

TIME : CONCENTRATION AVG CON'Ci®

._OPERATIQN PER . OPPE::. 1;!;:. NSOA‘MPO.F 73 _ : rimes ‘,_. o

OR - OPERA. ‘ ; ) TOTAL TIME -

~ OPERATING AREA | (min) | 7 (M?:;FI” eS| row mienw ave | mg
GA Main Floor & Pit . 300 .9 5 95 3R 9600

GA 2ad Floor - 120 | = | 1 102 51 6120
GA 3rd Floer 0 | 2 |2 53 4 2460
/

*Adjusted to two significant figures zT

| Lo o ZAT X0 4000
! - _ - ' - | | | TIMES THE MAXIMUM
p) 1%__%?)2)_, . 3.8 : d/m /M3 ______@;C____f__ﬁl.omal.s CONCEN-

TRATION

..




\ y. FORM 10y , : o ..
“"'"" ' JOB ANALYS1S SHEET
|

AGID GRUSHING PLANT DEPT.

oF ZRATOR: 1 Sm TOWER OPERATOR 1 men/sirer: 3 suirrs/oav: 3w EN/I&_)AY...
.‘: ) TIME : CONCENTRATION AVG CON'C.e
. OPERATION per . | OPERA- | TIME | MO- OF /3 b vimes '
% OR - OPERA. SH':EF':, SHIFT ‘LE$~ ¢ TOTAL TIME -
_ :7 ~ OPERATING ‘AREA (MIN) mN) (1) | vow wiew  Ave ] WO
i GA Mein Floor 360 | 3 17 56 on -} 9300 o
! @A 2nd, 3rg Eth Floors | . ' 130 3 | 9 27 16 1780

3T 480 : S ZT xC) 11,100
| . o .-..0-._0?, TIMES THE MAXIMUM

afe /ud = 62 ALLOWABLE CONCEN. '

_ TRATION, o




. FORM 14
-4-52)

[

ACID CRUSHING PLANT DEPT.
A-BINS TRIPPER OPERATOR

JOB ANALYSIS SHEET

3

OFZRATOR: o

W W

Vosenssiier. _i_snlr'rs/om. —Z MEN/OAY.

TRATION.

-L . 2 .- ﬁ-"_.\ -
i : . —
,i’- : OPERATION TIME | opena. TIME | NO. OF conc:r_}rgnson_ mc.,f:::'.' :
& oR ' PER . PER PER SAMP . TbTAL T IME
] - OPERA. SHIFT | ' LES o
i ‘OPERATING -AREA ooy | T ) () | Low MieH - ave I
 GA A-Bins Gonveyor Area 20 | 4 9 68 36 8640
' GA 1st Floor 240 5 1 1 20 9 2160
u
N
*Adjus ted to'tm,'ugntﬂca}it figures I T 480 X AT xC) 10';.890 '
‘ : ' N ' 0.0% TIMES THE MAXIhaM )
5 1—%—2(‘-_;%1'- ' 22,5 dfa/nd = frp ALLOWABLE COMCEN- -




Y. FORM 194 _ ' - L
1-4-52) - JOB ANALYS!S SHEET -

ACID CRUSHING PLANT DEPT.

oF ZRATOR: . GRIZZLY LABORER

1 MEN/SHIFT: 3 SHIFTS/0AY: _3_MEN/DAY.

' . CONCENTRAT I ON AVG CON'Cie
OPERATION e oremh | Cen | o a/ud o Trives
oR | orera. siier | s Les ¢ YOTAL TIME .
 'OPERATING -AREA oany | ST MmN (1) e . HIGH  Ave (x™c) .
GA At Grizaly Arvee 240 | 4 | 11 95 38 9120
GA Main Floor 120 | 5| 55 26 | 3120
|GA 20d & 3rd Floors 120 | 4 | 12 46 | ss20
i /
m
|
|
’_, ’
*Adjusted to two‘.'slgniﬂca-n.t flgures zT 480 | : o T AT x-C) 17,800
_ _ . ol TIMES THE MAXIMUM
' ) 1-%—1—9-' 37 - d/m /3 =____Byk- ALLOWABLE CONCEN- -
.— . I : (7) - : TRATION. _ o




Y. FORM 14y

Faloh : JOB ANALYSIS SHEET

ACID CRUSHING PLANT DEPT,
CRUSHING PLANT RELIEF

-I‘

OF"RATOR .__.gm 3 ME&/sHmz__1_.smr'rs/on:‘_a_m-:u/bav.._
b"" l - | - . - . .
T _ OPERATION | 'LIEA:‘E. OPERA. e | no. oF couésr;'rgnlou | AVGT‘:::;C‘..- -
Y | opena. | _E PER | A —*"7‘“"”"_!?57‘ YOTAL TIME -
i 'OPERATING -AREA any | T (MT:;'IT, HES | row  wien  ave L™

Daily Weighted Average

Exposure for Primery
and Secondsry Crusheyr

Operator = | 240 - _ 37.8 9100

Dajly Weighted Average
Exposure for Sample : ' :
Tewer Operators R g0 _ 23.0 1840

Deily Weighted Aversge | ' -
BExposure for A=Bins ' :
Tripper Operator - . 80 ’ 2245 1800

Daily Weighted Average _ -
Exposure for Grizzly N

Laborers _ 89 : | 31T | 2960
*Ad justed to-two'.slgntﬂca-n-t figures 3 T 480 | : . _ Z (T xC) 15,700
O.1 TIMES THE MAXIMUM

.3 MX ”') . 32.6 . d/m /3 = - 053 ALLOWABLE c_ouc:-:u._'_._

TRATION,




y. FORM 1wy

LYo ron : JOB ANALYS)S SHEET

ACID CRUSHING PLANT

OF ZRATOR: . SAMFPLE TOWER LEAD MEN 1 MEN/SHIFT: 3 _SHIFTS/DAY: __3 MEN/OAY.
- ' ' AVE GO oo T
OPERAT 10N T | opera. TIME | wo. OF CONCENTRATION | Ses
" oR . orera. | TER P SAMP. 7 {9} TOTAL TIME -
' V1 SHIFY SHIFT | 'LES LOW  HIGH AVG " (TXC) :
OPERATING -AREA o (MIN) (mn) (1) . . . \ Y l,
GA Acid Sample Tower = | 20 | 6 ] 9 56 23 5520 |
GA Carbonate Sample . g '
Tower : 1. 240 4 14 152 73 | 17600
y
*A4d justed to .two"slgntﬂca-n-t flgures I T 480 AT xC) 23,1@@ |
' S . 03~ TIMES THE MAXIMUM
48,1 : dfmsd = Bsb . _ALLOWABLE CONCEN-

T . o _ _ TRATION,




i .

|

gl .v. FoRru 1wy
~4-52)

-

-

R\

ACID CRUSHING PLANT DEPT,

JOB AMALYSIS SHEET

i3 " : N
- OF ZRATOR: SAMPLE TEWER MAN RELIEF __1 men/sHiFT: 1 __sHIFTS/DAv: 1 MEN/DAY.
- TIME . CONCENTRATION AVG CON'C;®
o OPERATION PER . op:::. ':lE':E NS(:M:F Y3 . Crives
o OR OPERA. | . oo sHIFT | iies ¢C) TOTAL TIME -
l ~ OPERATING ‘AREA (MIN) mn) (1) | LOw _ HIGH  Ave (™Xc) ..
., GA Acid Sample Tower 240 .6 9 56 23 5520
- GA Carbonate Semple : : '
| Tower 240 L | 14 152 73 17600
[
- »
. :
.
-
|
[
-
.
. *4d jus ted to-two'.'ﬂgntﬂca'u't flgures P § 480 AT x C) 23’100
‘- ' . 03 TIMES THE MAXIMUM
I . . .
" T .L}T:_.l‘&?ﬂ,-, AB,1 a/w/ M3 = R rem ALLOWABLE CONCEN- -
Ii : T TRATION. ‘




q

RU 144 . ' - .'
’x-wﬂ;ﬂ - JOB ANALYSIS SHEET
CARBONATE CRUSHING FLANT DEET. | ' o
' oF ZRATOR: PRM CRUSHER QFERATOR 1 _MEN/SHIFT: _2_su_|r'rs/oAv: MEN/DAY-I_
- | - . () "Ci*.
' OPERATION TIME | opeea, | TIME | wo. oF | CONCENTRATION -} AVE GO CT e,
orn OPPEERRA. PER PER SAMP. ' C] TOTAL TIME -
: . SHIFT ' LES : . o
' OPERATING ‘AREA oy | T an) (1) Low  HiGH . Ave (™)~ . b
o Primary Crusher - ' | |
Main Flooy - 120 4 230 960 570 62400

GA Primery Crusher

Basement 120 | 3 |7000 7700 7300 | 876000
~ *¥BZ Pushing Ore through | | | L | |
Grate atop Crusher | 240 3 620 000 1330 | 319000
/.

i
1
_
B
N
_
N
_
o

o1t ampey
. L

Filter respirator wora

*Adjusted to two"stgniﬂca'n't figures ) _T_I.BG_ N | '_ "_ - _ Z (T xC) 1’.-260,099
; . TIMES THE MAXIMUM
- 2640 - d/m- /N3 = 264 o _ALLOWABLE couczn--

oy LX)l
- Z2AMn ) , _ | numou




Y. FORM 14y

Yacs2) . | JOB ANALYSIS SHEET

"
e CARBONATE GRUSHING PLANT DEPT. | : o
' OF ZRATOR: . CCONDARY CRUSHER OPERATOR 1 _men/sHiFT: _2__SHIFTs/DaY: 2 MEN/DAY.
) :;‘ _
. CONGENTRAT! AVG CON'C;® ™
-7 OPERATION :E“:f. OPERA. :’;‘E NSOA.MPO.F nﬁ’uaA ON CriMes .
I OR o OPERA. | o v SHIFT | » Les tCr TOTAL TIME -
1 'OPERATING -AREA | (MIN) (MIN) () | oW Hick - Ave (TXC)
_ GA Secondary Crusher _ . . o  -_-
- Basement 60 3 403 1255 680 | 4080
GA Hain Floor 1 120 | 3 | 274 663 420 | 50400
- GA Screen Floor 60 | 3 | 5106 1400 1000 | &0000
G 20d Floor 1 180 | 3 | 615 1400 1000 | 180000
- GA Inclined Conveyor N
_ Ramp 4 ,16/0 S0 470 28200
—— -
o
{
]
Ii _
3
“Ad justed to two‘éigniflcaﬁt Jigures 3T 433 ) - _ ) Z AT x:C) 3-235
~ L .
o _ TIMES THE MAXIMUM
3 R vt A o7 : d/%3 - &7 Aiowasie concen.
-. imn - _ | | TRATION.




.Y FORM 14 _ AR S
%1""’52’ : JOB ANALYSIS SHEET

CARBCNATE CUUSHING PLANT DEPT.

B oF zRATOR: : ng TOWEF. OPERATOR ] ME&/SHIF?:_E_}MFTS/DAV:_ 2 _uen/oay.
W . OPERATION TME | een | Time | no. or | CONSENTRATION AVG CON'Cie - s
: R PER . PER PER SAMP. } /3 Q) TOJ:ME: )
° . OPERA- 1 chiFT SHIFT | ' LES LOW  HIGH AVG . (1‘;«:)""5' L
BL OPERATING ‘AREA (MIN) {miN) (Y) - : LT R
GA Ground Floor o 240 -1 - - 152 36500 "
: Gt 2nd, 3rd, 4th Floors | 240 - 3| 14 84 A 11300
H 2
i
ﬁ%ﬁ
xv 480 T TiTxgy 47,800
: 0.3 '
. _ e TIMES THE MAX!WM_
/A3 = ALLOWABLE CONGEN- -
TRATION, '




.

SR .. FoRu 14y
11-9-852)

CARBONATE CRUSHING PLANT DEPT,

JOB ANALYSS SHEET

v CnBINMNR Y T . _ _ .
— OF ZRATOR: - BIMRIPPER &_ SHUTTLE OFER 1 __MEN/SHIFT: _2 __SHIFTS/DAY: _2 MEN/DAY.
: TIME : CONCENTRATION AVG CON’C;+.
— (OPERATION pen . | OPERA- Ten |1 o n/n3 : CTIMES
. 2 oy OR OPERA. ' SHIFT . oy TOTAL TIME :
*‘ OPERATING -AREA i) | T L ol T | Lo miew ava (™)
| .. GA Tripper Belts 240 5 | 89 291 155 37200
— G 1st Floor 120.| 6| 4 38 16 1920
— Gh Rest of Building 120 21 9 10 10 1200
i :
i
| |
i Y
h
Eﬁ
"Adjusted to two significant figures T T 480 _ T (T x-C) 40,300
B 053' .
TIMES THE MAXIMUM
&/m - 08 ALLOWABLE CONGCEN- = -

120 . 839

TRATION.



B .v. FORM 14y

1-9-52) ; JOB ANALYSIS SHEET

CARBONATE CRUSHING PLANT DEPT.
OF ZRATOR: : :

MEN/SHIFT: 2 SHIFTS/DAY: 2 MEN/DAY.

Tive TIME : CONCENTRATION | AVG CON'Cie
__OPERATIQN PER . OP:::. on NSOA.MPOF dﬁ w3 TiMES
OR OPERA. sHi.f'T SHIFT -Lzs- ' Sy TOTAL TIME -
OPERATING ‘AREA (MIN) tin) (1) ] Low  Wiew  ave B L2 B
GA 2% Orizzlys - | 480 3 700 7300 3500000
i /
n
Y
ﬂ
i
%
M
ﬁ;
N
f
T *ddjusted to.two'.'vig";utfl}:fa'n’t figures Z T.30 o ' _ _ Z~(T x 'C) 3,500,000 '
u | e L
- A _ TIMES THE MAXIMUM
X ‘%‘ﬁ)’ , d/m/Ma a_ _ALLOWABLE CONCEN- " -
?- D R TRATION, _ T
: . ..\_ . .




B

Y. FORM 14y

U-s-521 : JoB ANALYS!S sum‘

CAEB@NATE CBHSHING PI.AM‘ DEPT,
?RH“HING PLART REI‘IE‘F OPERATOR 4 MEN/SHIFT ._‘L__sulr'rs/oAv _LMEN/DAY

i

O ZRATOR:

N

: A e
' OPERATION VIME | opera. | TIME | wo. oF CONCENTRATION | AVE GoM Gt
: T or OPPEERRA' PER PER SAMP. 7 C) TOTAL TIME
[ - * | SHIFT SHIFT ' LES - . Il
‘OPERATING -AREA (MIN) (MIN) (T) | Lo wieh  ave {TXC)

' Daily Veighted Aversge
Exposure for Primary B .
Crusher Operator _ go - _ 2632 211000

Paily Weighted Average

Exposure for Secondary .
Grusher Operater | 80 | 671 53700

Deily Weighted Average
Bxposure for Sample

il

d

P
- Tower Operator : - - 160 .. 99.3] 15900
F Daily Weighted Average | 7
i Bxposure for C-Bin ' _ 1 _
Tripper & Shuttle | | A
_ Operator _ . 80 ' 83.9 6710
e Deily Velghted Average _.
- Exposures for Griszly | - - o _ :
Laborer [ 80 | . 728,8 58300
~ "Mdjusted to two significant figures 2T 480 z AT x IC5459
. _ ' : _ 9’“‘ TIMES THE MAXIMUM
T 5 219 | afm /ud = o ——ALLOWABLE CONCEN--
. ' TRATION, 3




LY. FORM 14y

174-52) : JOB ANALYS1S SHEET

CARDONATE CRUSHING PLANT DEPT.

OF ZRATOR: CLEAH-UP LABORER C~FLANT

1 menssuier: 1 _suirrs/oav: _Luen/oav

'OPERATION ‘;';:f. oPERA. | TiME | No. OF °_°"¢E'-;Tg”'°"_. - AVG,‘,:Z'E';C"' o
on o | 8L e | e | Tl vora e .
‘ OPERATING ‘AREA wim) | (o) | vow  wiew - Ave (e o
GA Secondary Crusher _ S |
‘ Bapenent - 180 | 3 | 37 1255 680 | 122000
GA Main Floor 1 120 | 3 | 274 663 423 | 50800
- G4 Imclined Conveyor : : A -
Remp 90 | 4 | 191 900 470 42300
- GA Sereen Floor | 60 3 | 510 100 1000 60000
GA 2nd Floor 30 | 3 | 615 1400 1000 30000
. ﬂ
‘ *idjusted to two signtflcant figures T 48@ -. : ' | 2 AT xC) 305_’@90 '
. ' D*;, TIMES THE MAXIMUM
xC) ., 635 : d/m /NS m__ Tk MLLOWABLE CONCEW.'
. LM | TRATION. :




N

FORK 1.‘0.'0

F -32) : | JOB AMALYSIS SHEEY

ACID LEACHING LEPT,

0 ZRATOR: ASST ' SBFMTEHDEM 1 Msu./smn:__l__su_lrtslmv:_ 3 _menzoav.
b | . . . » —_
' OPERATION T | opera, | TMe [ no. oF ColGENTRATION L. "G.rf::;c"" T

~ oR o opénRA: s:'i_’; 5:727 s:z: ' {9) TOTAL TIME -

l OPERATING ‘AREA | (MIN) tn) (1) | tow  wien  ave ©(TXC) S
'GA Acid Ore Bins | 240 9] 1 6 21 5040

- @A Leaching Bldg | 260 | 19 7.6 80 2 | &m0
~djusted to two significont figures x 7 480 o : - ~ Z.(Txc) 11,800 o
' . . TIMES THE MAXIMUM :
-LT—K—QL'? ' 2442 a/m /3= 0,2 o ALLOWABLE couceu-- '
- I m _ _ TRATION, n




Y. FORW 1uy

n‘:"‘”’ | JOB ANALYSIS SHEET
! ACID LEACHING LEPT, | |
- OF ZRATOR: . ECRetiAl ' 1 mewssmier: __3_smrrs/oAv:_ A __men/oay.
TIME , CONCENTRATION AVG CON’Ci®.
”' ._OPERATIQN PER . orpséz:. TPI:: NsoA.MPo-F 37111_'&3 | rimes
. OR o OPERA. [ . oo SHIFT L LES Q) TOTAL TIME
~ 'OPERATING ‘AREA | (MIN) (N (1) | Lo¥ Miew  Ave (™e) ..
1 - GA icid Ore Bins | 30 9 1 68 20 630
! G4 Grinding 90 3 7633 20 | 1800
i G Leaching 1 120 8 | 10 35 25 | 3000
” Gi Glessification 180 8 19 8 36 | 6480
1 S . _ _
n Gh #ill Office . 60 3 3 1% 10 600
m i
H _ /
-
=
e
hm
| "Adjusted to two significant figures T 480. - - z.(T x C) 293
- : ' TIMES THE MAXIMUM
b 2 ' 26.0 : A Mi3 = 0.3 _ .——ALLOWABLE CONCEN.. -
- Coorm ) TRATION.




tal30 JOB ANALYSIS SHEET - .
. \}

A

ACID. LE#GHIRG DEPT B , 3' . o
OF"RATOR G OPEF_&TGR MEN/SHIFT: ———SHIFTS/DAY: ____‘_‘-_Msu/pm. '

"B _ TIME . TIME 0. OF €O NTRATION AVG CON'C;*
~OPERATION PER . or::: bER NSM_ 375 /u3 [ TiMes o
I oR : OPERA. | oo SHIFT | :Les (C) . YOTAL TIME -
i OPERATING ‘AREA (MIN) ) (1) | Low  HieH  Ave X
- N | 1T 68 21 | 1260
GA hoid Ore Bins @ | 9 haod
| G Grinding Section 40 | 3| T6 3
|
/

. "Adjusted to two significont figures T 4’80 " _ 2 AT xC)

{ - |
| | _ _ -
a8 o | : a 6,2 TIMES THE MAXIMUM
! 3 l%—?#l--— 20 4133 - ALLOWABLE coucsn-
o _ ] TRATION. '




ali.v. Forw 14y

i2a-521 S JOB ANALYSIS SHEET

1 _MEN/SHIFT: _isulrrs/oAv:'_a;MEN/bAv. )

OPERATION TME | gocoa, | TIME Ino. o | CONCENTRATION | AVG CON'Cie.
' PER - 1 pem PER | samp. ——W-ﬂ———ra— . TIMES -
oR . OPERA. VEY siiFr | o Les [ TOTAL TIME -
OPERATING -AREA | tain) | 0} i) (1) rew wiew  ave ] (o
GA Acid Ore Binsg . 120 | 9 1 68 21 | 850
G4 Grinding Sectiom | 360 3 | 7.6 33 20 7200
i
e ,
L.|"l
*Ad justed to two‘..ﬁgntf(ca'n-t Sigures - ) Tm N -_ _ _ z AT xC) 9729 '

. o : ' TIMES THE MAXIMUM
M'-‘_ 20 afm /83 =_ 0.2 ALLOWABLE concan« :
' : ' . TRATION ' :

|
*2 3 (T)
!




Y. FORM 14y
1-9-52)

JOB ANALYSIS SHEET

ACID LEACHING DEPT,

1 MEN/SHIFT: _3__ SHIFTS/DAY: _J’_;MEN/I._JAY.._

' LI
OF ZRATOR: - CH _GPERAT@R

OPERATION TIME | opera. | TIME 1} wo. OF CONCENTRATION . AVGT‘::"';SC"'.', :
' OR ‘ OPP:RA. PER FER SAMP. g7 TSV | voraL Time
RA. i
SHIFT SHIFT ' LES : ) )
OPERATING -AREA (MIN) H tan) (1) | to¥ Wien  Ave (TXC) ...
@A Leaching Section 4BO . 8 10 35 25 12000 -
“j"ﬂ -
/

25

*Ad justed to two‘_signtﬂca'u‘t flgures

0

2 T 480 2 AT xC) 12,000

TIMES THE MAXIMUM

afm/M3 9 ALLOWABLE CONCEN-
: ' TRATION.

Z(T)

™

:
|
-
L
h
~
.
.




—u‘ »
|

Y. FORM 14y
1-9-52)

JOB ANALYSIS SHEET

ACTD LEACHING DEPARTMENT

i o zRATOR: . LEACH SUB-OERATOR

2 men/sHIFT: _3__SHIFTS/DAY: _LMEN/DAY.

' ' AVG CON'C;*
‘ OPERATION T | opena, TP'::‘E No. o CONCENTRATION | TIMES
' - ) - ' SAMP. —-——d#‘-u'————-(Fr- : -
. OR OPERA. sn':EFR'r SHIFT ' LES ] ToTAL T"‘.'E_- o
“ OPERATING "AREA {MIN) Min) (1) Low HIGH  Av& | T (TXC) .
GA Leaching Seetion 480 8 1 35 25 | 12000 -
J
|
i‘ ¥
n
?
_F!
=
T T sadjustea to'gw“&tgnlﬂca.n't Sigures I T 480 T AT x 'C)jg':g'og
- ’ o . ' TIMES THE MAXHMUM
N %L' 25,0 dfm /w3 =___ 0.3 ___ALLOWABLE CONCEN- '

TRATION,




Y. FORM Luy
1-9-52)

JOB Auxuvsls'sﬂsﬁr

SCTD IEACTING DREP,

2__MEN/SHIFT: 3 SniFTs/pAv: T_wen/oay.

l oF zRATOR: . CLASSIFIER OPLRNIGR
i TIME : CONCENTRATION AVG CON'C;¢
OPERATION OPERA. TIME NO. OF - _ .
' . oR o:::n' PER PER SAMP. du? Tb:i:rgrsms
p . SHIFT ' LES - . i
‘ 'OPERATING ‘AREA mim) | Ty (] | o mien ave e .
! QA Classifier Cperati o o
w Yloor 360 4 80 40 34 12240
Gii Cyclone Operating
” Floor 120
ﬁ
ﬁ ' /
B
§
1
¥
i
i
*idjusted to .two.stgniﬂca'n't Figures _ 2 -(T x 'C) 12,290

- 24,0

T 360

-
-3 (T)

jll! 1'!I IIIF c‘IE jiEL’

dfm /3 = 0,3

TIMES THE MAXIMUM

ALLOWABLE CONCEN- -
TRATION. -



%}

LY. FORM 14y

g -2 : JOB ANALYSIS SHEET

ACIP LEACHING DEPT.
OF ZRATOR: __nm.swmk_ __J..Mznfsmr? _3..__.9MFTs/oAv _..g_uen/om

TIME : CONCENTRATION AVG CON'Cie =
OPERATION pen . | OPERA il A &t /M3 - CTiMEs -
OR o OPERA. ' snier | t TOTAL TIME .
operaTING AREA | mum) | 'Y |l T Lo mien  ave e
GA Classifier Operabing . S P
Floor 300 4 30 40 % 7 1020¢
@A Cyclone Operating Flpar 120
GA Classifier Ground ' o o
 Floor : | 6 | 4 | 19 g ® 2340
/
*Adjusted to.tm,signtﬂca'n-t flgures ) _.T 360 | . | : | '. _ ‘ . 2 AT x-C) 1_2’506

TIMES THE MAXIMUM

pX ;; e By B _ . Wﬂs - 0.3 —ALLOWABLE CONCEN-

TRATION




-

_3/

Y. FORM 14y

1-9-52) : JOB ANALYSIS SHEET

. ACID LEACHING DEPT, - | o
OF ZRATOR: .. OWAMPER : 1 _mEN/SHIFT: @ SHIFTS/DAY: _3 _MEN/DAY.

' AVG CON‘C;®. -
OPERATION T | opema. TIEME NO. OF CONCENTRATION | TIMES
' OR - OPERA. SH':EFRT s:|:7 s::: a7 € TOTAL TIME -
OPERATING -AREA (MIN) tmin) (1) Low  Hieh  Ave (tXe) .. &
‘GA Acid Leaching Butldthy | 240 | 19 | 7.6 80 22 | 672
GA Acid Bin Building - | o |
18t Floor 1. 240 511 30 9 | 2160
/
"4d justed to two'..ﬁgu{f(ca.n‘t SFlgures . 2 'TABG N " - . AT x 'C)sa-s'.0

TIMES THE MAXIMUM

o I xC) . e /3 = n_ | ALLOWABLE CONCEN- '
. Z Tm 12,5 , _ ofa /M= O TRATION,




ety

Y. FORM 1y

1179-32) ; JOB ANALYSIS SHEET

TON EXCHANGE BLDG DEPT,
- ASS'T, MILL SUPERINTEZNDENT
OF ZRATOR: _ _ _

Tmenssirrv: — 3 swirrs/oav: _Lmensoay.

.

q OPERATION TIME | opgaa. | TIME [ No. oF |  CONCENTRATION AVG CON'Cie
' OR : oPP:nRAI PER PER SAMP. -2 'l"or.rl\l:4 E'rsmu-:
. : ' SHIFT : - -
OPERATING AREA | oany | ST SEE L TEEE L row e ave | g
. i ‘@A RIP Building - 480 9 1 139 59 28300
,]1
i
/
N
i
11'
ny - . ——
T "Adjusted to two significant figures T T480 - T AT x-C) 28,300 '
- I
) o . _ TIMES THE MAXIMUM
oz .LZT_Z(LT-?.L- 59 : dfm /3 =____ 0,6 e ALLOWABLE CONCEN-
_ o TRATION, :




h.v. FoRM 14y _ o L
F"“‘"w - JOB ANALYS1S SHEET

- IO SXCHANGE £LDG, DuPT, | o
- OF ZRATOR: . MIL}, FOBEK"&I&H_ 1 MEN/SHIFT: __3 SHIFTS/DAY: bow EN/DAY.
TIME : CONCENTRAT AVG CON'C;'
* | OPERATION en . | opera. TIME | No. oF M S TIMES
_ _ PER R SAMP. &l : -
- OR - OPERA. | ooy SHIFT | ' Les tC) TOTAL TIME
OPERATING ‘AREA (MIN) tin) (1) S| tow  Miek - Ave L TXC) ¢
. Comtrol, Uffies 50
Gi. RIP Makeup | _ | 1] - - 66 3960
Gi RIP Banks ' 0 | 3 | 24 36 220 2610
Gh HIP Pit o 60
G4 Clarifichtion 120 3 1 90 37 4440
GA FElution & Ppt'n N 90 2 ‘125 139 132 11900
/
"4djusted to two significont figures 2T 360 B '. : | . Z AT x 'C).%’goo

o TIMES THE MAXIMUM
y 41x0 . 638 : dfm/nd = Q.6 - ALLOWABLE CONCEN-.
R ) TRATION. '




Y. FORM 14y

11-9-52) L JOB ANALYS!S SHEEY

' I0N EXCHANGB BLDG, DEPT. ' o B o
OF..RATOR FEHAKE’UP OPERPTOR 1 _mEN/SHIFT: 3 SHIFTS/DAY: _& MEN/DAY.

. . AV ‘C;*
OPERATION TIME | opERa. TIME | NO. OF CONCENTRATION GTfa:sC
" on e, | PER PER SAMP- ' TOTAL TIME
OPERA ' -_
' * | sHIFTY SHIFT ' LES ; , e
OPERATING ‘AREA (MIN) i) (7) LOW HieH  ave (TXC)
i GA RIP Mskeup _ 480 B} - - 66 31700

.

EREEESN

i

"Adjusted to two slgni_ﬂcaut figures . I T480 '_ . _ AT xC) 31,700

“ ' L ' ' _' | TIMES THE MAXIMUM
. 4L xC) ., 66 dfm sy3 = 0.7 ALLOWABLE CONCEN-
_ m : _ . mAnou

{




&R v. Foru 13» , - L
*x-»-m | JOB ANALYS1S SHEET

1 IO EXCHANGE BLDG DEPT. | _
oF zRATOR: . ELUTEON & PPIN, OPERATOR 1 __wmen/sHirT: 3 swiFTs/pay: 3 _MEN/DAY.

OPERATION TIME | ooecn. TIME | no. OF CONCENTRATION AVG CON'Ci® .
. or o:'sEaRA' PER PER SAMP. fu2 T'orTA'C‘ E:mz
) . SHIFT ' LES oo ) '
OPERATING AREA | ) | T | LOW  HicH  ave (TXC)
GA Eluteon and Precipi~ ' o '
tation Floor 480 2 125 139 132 63360
/
“Adjusted to two significont figures 3 Tiz0 o 2T xC) 63360

. . _ _ TIMES THE MAXIMUM
- 132 - d/m /nd = 1.3 ALLOWABLE CONCEN-
TRATION. '




.Y. FORM 14y

i 11-9-52) 3 JOB ANALYSIS SHEET

= 3

ION EXCHANGE BLDG. DEPT,

J RIP MAKE~UP SUB-OPERATOR o o
B8 OF SRATOR: <o ' _ ' 1 _wen/sHiFT: 3 _sHIFTS/DAv: _A MEN/DAY.
TIME . CONCENTRATION AVG CON'C;®
i _OPERATION pen . | OPERA. TP':: NO. OF 7u3 : CTIMES
B OR | opeRa, SHP‘EFRT SHIFT s::: ' TOTAL TIME -
‘ OPERATING ‘AREA | (MIN) MIN) (1) LOW WieH  AvG C™o
| @A RIP Makeup - | % | 1 | - - 66 23800,
- GA Elution & Precipita~ . 1 - |
- tion 3 120 2 125 139 132 15800
pal
. /
” § i
P :
; *Adjusted to tmlétgncftca;{t Figures I T 480 - Z AT xC) 39,600 '
h‘- _ - . TIMES THE MAXIMUM
. b i-'sz(‘-_-r-‘);l-- 82 dﬁa/u‘s - 0.8 : ALLOWABLE CONGEM.
\ > TRATION, '




Bh.v. FORM 14y

11-9-52 : JOB ANALYSIS SHMEET
ION EXCHARGE BLD. DEPT.
OF ZRATOR:

' o 7 :
RIP BANK OPERATOR MEN/SHIFT: 2 SHIFTS/DAY: @ MEN/DAY. .
OPERATION TIME | GpERA. TiMe | no. oF cowrganog. _ AVG,ff,z;
. - PER . | " oen PER | sAup. . -
oR : OPERA. | o oo SHIFT | ' Les - tC) TOTAL Ti
OPERATING ‘AREA (MIn) (MmN (1) S| row  mieH  Ave - ATXC)
GA RIP Bemk Section - 480 3 2 36 13900
- .
)
!
-~
! "Adjusted to two significant figures T o _ Z AT x-C)
- ' , | | ' TIMES THE MAXIMUM
pX Lzr_lfr&l" 23 Up o 0.3 ALLOWABLE CONCEN- -
l , -2 (T) TRATION. o




|

Y. FORM 144

il ers2) . JOB ANALYS!S SHEET

l

I0N EXCHANGE BLDG, DEPT,

- o,;gRATOR: __RIP BANK | ] TOR 2 MEN]SRH—'T':__LSHIFTS/DAY:_J.MEN/OAY.'
' ' . CONCENTRATION AVG CON'Ci®. =
- OPERATION TiME | opena. Tine No. OF | T3 b rmes
- oR : OPERA. SHPIEFRT SHIFT | ' Les Lode’mm A(_'CF TOTAL TIME .
- OPERATING -AREA (MIN) (MIN) (7) _ HiGH  Ave (DXC) e
. GA RIP Banks Section | 480 | .3 24 36 29 | 13900
. ,
Ii ) Y
|
*idjusted to two significont figures T, S ' AT xC) '
o Justed to two significant figure %89 e o oS 13,900
- ' ‘ _ _ o TIMES THE MAXIMUM
3 4IXLb. 29 - dfm /N3 =___g.3 ALLOWABLE CONCEN- °
I | ) -3 m - ' TRATION,
|




. FORM l;b.‘l

“a-52) - J&B ANALYS1S SHEET

ION HGHANGB BLDG, DEPT

%
. \
. u 1
i .
]

OF ZRATOR:

4 —MEN/SHIFT: 3___SHIFTS/DAY: [ _MEN/DAY.

' AVG CON'Cie. =
I . OPERATION TIME | opera. | TIME | No. OF CONCENTRATION | TivES
. . PER . PER PER SAMP. —éfm—-—M——m-)- TOTAL TIME .
OR OPERA. ' _ :
. . . SHIFTY SHIFT ‘' LES . .
l OPERATING ‘AREA (MIN) (1) 07) | vow miew  ave &0 N
.. GA Ton Exchange Bldg, _ 480 9 1 139 59 28300
_ /
T *Adjusted to'tm,scgnutca}it figures IT jgo - AT xC) 28,300
- - TIMES THE MAXIMUM
I % (7) - 59. d/m/M ___g'é_____________M.LOWABLE conczn- -
- ' _ TRATION. .




i Y. FORN 1uy

§11-9-52) : JOB ANALYS1S SHEET

. ION EXCHARGE BLDG, DEPT, : ' :
OF ZRATOR: _ SUAMIER 1 _MEN/SHIFT: __3 _SHIFTS/DAY: _3 MEN/DAY.

R

e
TIME : CONCENTRAT 10N AVG CON'C;*
# "OPERAT'QN PER - OPPE:: ' TP';E Nsoﬁu‘s»wo.F ___.d/u._n_.’ 2 IIE.) .. Tb:Al: Ersms-..
OR - OPERA. SHIFT | »Les v . e
* OPERATING -AREA | () | T L il T | Loy mien  ave (o) .
GA RIP Banks, Precipitaet
tion Tenk Area, : : '
‘ Clarification Area | 420 8 1 139 58 _ 24400
“ GA RIP Mekeup Area 6 | 1 - - 6 | 3960
/
.
f
© T "adjusted to two significant figures IT480 o I ATxC) 28,300
A . - TIMES THE MAXIMUM
y dlxK) . 59 afm/nd =___ 0.6 ALLOWABLE CONCEN-
“ -2 (T) . TRATION, '
a
|

|
g




“jM.¥. FORW 1wy

©H11-9-2) : JOB ANALYS!)S SHEET

. ION EXCHANGE BUILDING DFPT. . o o
OF ZRATOR: o LLARIETGATTON SEMAR. 2 _MEN/SHIFT: _3_SHIFTS/DAY: L _MEN/DAY.
TIME : CONCENTRATI A\.IG CON‘Cse
_OPERATION bER . op:n. 'rPlEuE NO. OF BTRATION L TIMES -
ER R SAMP. & -1 .
oR | OPERA L e SHIFT | ' Les el TOTAL TIME
OPERATING ‘AREA {MIN) M) (1) | LOW | Miew  ave e
4By Cleaning clarifies~ | . o _,
tion press _ 160 | 1 160 .| 4 68 138 94 + 15000
Gh Clartfisation Seetiey 20 | 3 | 1 90 3|  moo
GA Beat of Building | 120 | 6 |24 139 |
/
"dd justed to .huo,.'ﬁgniﬂc_a.u.t Jigures 2 Tm o | ' z -(T b's C)%sm -
*Filter respirator woram, ' o o ‘ ?
v | o TIMES THE MAXIMUM
3 l%—%:él' 64 ' d/fa /i3 = 0.6 ALLOWABLE CONCEN- '

TRATION,




.'!%,-f--f-------llllllllllllllllllllllll-lllllllllllllIlllllllll-llllllllllllll

i e
Y. FORM 1luy
-9-52)

1t

JOB ANALYS!S SHEET

“Adjusted to two significant figures

i  CARBONATE MILL DEFT.
- 3599 MILL SUP! : ' _ :
' OF SRATOR: Ass TMII‘L S_UP T 1 MEN/SHIFT: .____51 HIFTS/DAY: . ,1,__MEN/DAY. )
ira | , )
TIME . CONCENTRATION AVG CON'C:*
t : OPERATION pen . | OPERA- ey | o OF N I tmes
. oR OPERA. suier | o Les ' YOTAL TIME . .
~ ‘OPERATING ‘AREA iy | e () Low HWieH  Ave | (X .
GA Carbonate Mi1l 240 | .20 | 14 302 19000
GA Yellow Cake Section 240 - 18] 3 12000 1100 264000
/
3
* i
" ;
. ;!
| lilli
I‘! A
- .
llil

T 3m —S88

I (T x-C) 283,000

TIMES THE MAXIMUM
ALLOWABLE CONCEN--
TRATION, '



)

TaM.Y. FORM 1uy

| (1(21-0-52) : JOB ANALYSIS SHEET

CARBORATE MILL BEPT, :
1

Of;ERATOR: O RAL L FORGMAN 1 Mzﬁ./snnrtz__;_sners/oAv: ._J_MEN/I;_)AY-.
TIME TINE ' CONCENTRATION | AVG CON'C.*
_OPERATION PER . OP:.::. DeR NSOA‘MPO.F 73 : TIMES
OR - OPERA. sHIFT | ' Les ot TOTAL TIME
 oPERATING AREA | oy | T ROT L T ] o wren  ave (TX0) .
‘GA Carbonate M1l -~ | 240 20| % 302 79 19000
GA Yellow Ceke Sestion | 26 | 1 | 3 12000 1100 | 264000
Y
*Adjusted to.tw'.'sign{ftqaﬁt figures T T480 o o I (T x-C)283,000
' ' - : TIMES THE MAXIMUM
P %ﬁf"" 588 : dfe /n3 =_ 529 . MLLOWABLE CONCEN-

TRATION.




«¥. FORW 1uyy
$11-8-52)

CARBONATE MILL DLPT

CPRBONATL. MILL SHIFT FOREMAN

JOB ANA:LYSI S SHEET

-
-
-
-
-~

.

OF..RATOR 1 _MEN/SHIFT: 3 sui FTS/DAY: ..3.__MEN/I:>AY-._
TIME , CONCENTRATION AVG CON‘C:*
OPERATION pen . | OPERA. s 73 ~ TIMES
OR OPERA. | o bt SHIFT | LES tCi TOTAL TIME
OPERATING -AREA (MIN) Ny (1) LOW  HicH AVG (TXC)
Gf Rod and Bell Mill- | _ o
iren. 90 5 14 67 50 4,500
GA Burt Filters 9 | 4 |45 Th 58 5220
Gh Cliver Pilters 90 3 17 55 . 217 3420
GA Leach Tanks 60 | 4 |79 302 20 | 13000
GA Precipitation 60 19 21 Moo 1200
G}g Yellow Cake Section a0 18 312000 7 33000
GA Mill Offiee 60 3 3 14 420
' *Adjusted to two signtﬂcaut Yigures 2T 430 ;.(T x -C) 66,903
. 'rms:s.me MAX MM
2 127 afm /n3 = 1.3 —ALLOWABLE CONCEN- '
‘T’ : ' - TRATION,



.Y, FORM 14y

B (11-3-52)

CARBONATE MILL DEPT.

o CARBONATE MILL SHIFT FOREMAN
OF ZRATOR: B%A i

JOB ANALYSIS SHEET

1 _MEN/SHIFT: 1 _SHIFTS/DAY: _3_MEN/DAY.

ﬁ

_ ]

n

.

_OPERATION TP.'E’:‘E.. op:::. ';l:: NsoA.M:r COnCENTRATION | AYGT‘::';;C‘

OPERATING -AREA Ty | T N B R L we | om0

@A Rod and Ball Mill . . o
Area ; 45 5 | % 61 50 2250
GA Burt Filters | 45 4 |45 ™ 58 2610
GA Oliver Filters 45 3 |1 55 38 | 1o
GA Leach Tenks 8 | 4 |79 02 27 | 6510
GA Precipitation 30 2 19 21 -38" 1140
GA Yellow Cske Section 255 18 3 12000 1125 | 286000
GA Mil1 Office 30 3 3 14 10 | 300

*Adjusted to two significant figures T 480 AT x 'CBQ‘,;QQQ

5 %—ﬁ-’a’l .- 625 d/m'l/"_"s v 6.3 AlLoware m’&”‘

TRATION.




Y. FORM 1uy

11-4-52) . JOB ANALYSIS SHEET

GCARBONATE MILL DEPT,

.

. " PRECIPITATION OPERATOR o .
- OF ZRATOR: . PRE(_;IPITATIGN ° i MEN/SHIFT: _3_SHIFTS/DAY: _& MEN/DAY.
OPERATION TP'E’:?E. OPERA. TIME NO. OF CONéEQ;TgATION | AVGT(:::;CN
' oR - | opera. s“"f; S:T:T s::: ' [ TOTAL TIME -
OPERATING ‘AREA (MIN) (MmN T) | tov Miek o ave e
'GA Precipitetion Area | 20 | 2| 19 21 132 15800
GA Yellow Cake Area | 60 .| 18 3 12000 1125 67500
GA Carbonate Area ' 300 | 18| 14 302 87 126,100
/
|
,ﬁ
-
b "Adjusted to two significant figures 2 Tm _ '_ '_ | . ) Z(T x C) 109,000 '

R , ' ' : TIMES THE MAXIMUM
R T TR 228 d/m /u3 = 2,3 ALLOWABLE CONCEN-
: ' _ , TRATION. K




!illni‘éi'i' e JOB AHALYSIS SHEET

L CARBONATE MILL DEPT. . o
- BURT FILTER OPERLTOR S o
OF SRATOR: . . : 1 __MEN/SHIFT: _3_SHIFTS/DAY: 4. MEN/DAY.
*v OPERATION TIME | ocna. TIME | NO. OF CONCENTRATION | AVG CON'C:®
: oR | OPFEERRA. PER PER SAMP. -2 [ Tb':Alr E'|'sms

j - : SHIFT ' LES ; ) N
-— oreraTING AREA | o) | T L | | oY Miew  ave (TXC)

].  GA Burt Filter jrep | 480 4 L5 7 58 27800

L

b

i

/

LR

r
l
i

|

| [ {
«' = ;
N N =

*Adjusted to two..signiﬂca.n-t figures | I T80 T AT xC) 2’7',_8@@
o | . _ TIMES THE MAXIMUM

T 5o 58 : afm/nd =_0.4 ALLOWABLE CONCEN-

(mn TRATION. o

l




¥.v. FORM 1uy
i11-9-52)

. CARBONATE MILL DEPARTMENT
OFZRATOR: EURL I 1ER OFERATOR

JOB ANALYSIS SHEEY

L MEN/SHIFT: 3 SHIFTS/DAY: 4 _MEN/DAY.

Gk Burt Filter Area

OPERATION TIME | opERa. TIME | No. oOF CONCENTRATION ‘VGTfazsc"
B OPP::A PER PR SAMP- 3w ) TOTAL TIME
SHIFT SHIFT ‘LES ' .
OPERATING -AREA (Min) mn) (1) | Low HieH  Ave (™)
27800

o | 4 |45 wm s

z (T x 'C)zr’"gt"g

TIMES THE MAXIMUM

_ALLOWABLE CONCEN.
TRATION. o




B

Y. FORM 14y

11-4-32) - JOB ANALYS!S SHEET

CARBONATE MILL DEPT.

OI;ERATOR: GRINDING SUB O_PERATBR 1 MEN/SHIFT: __‘?..._smns/mv: ..I’_. M EN/I:)AY.._
TIME : CONCENTRATION AVG CON'C
OPERATION OPERA. TIME NO. OF . - .
on . :::A ‘ PER PER SAMP, /u3 T-MT;:E:W
L . SHIFT | :
OPERATING ‘AREA T MIN) 4T) HES ] row Hiew  Ave - (TXC)
GA Cerbonebe Rod and’ ) .
Ball M1ll Arvec 240 51 14 67 50 | 12000
GA Carbonate Ore Bin | . _ ' . _ . _
Ares 240 13 A 179 63 16300
/
*Adjusted to two significent figures T T 40 " | T (T x.c) 18,300

’ , ' . | " TIMES THE MAXIMUM
3 XL, 38 : dfe /yd = 0.4 _ALLOWABLE COMCEN- -
' - TRATION, '




Y. FORM 14y

14-g2) " JOB ANALYSIS SHEET

. CARBONATE MILL DEFT, . | »
OF ZRATOR: LEACH OPERATOR - MEN/SHIFT: __3_SHIFTS/DAV: __3MEN/DAY.

_ _ AVG CON'C;*
OPERATION TIME | opepa. | TIME | no. OF CONCENTRATION | TIMES -
' reR PER PER SAMP. TOTAL TIME
OR OPERA. : v :
SHIFTY SHIFT ' LES : i
OPERATING -AREA (MiN) (M) (1) LOW WicH  Ave (TXC)
' ’ ‘ GA-Leach Tenk Aress 480 | 6 23 302 157 75400
!
—ﬂ H /
E
;L
' © o "Adjusted to.two,stgniﬂca-n;t flgures I T 480 : o AT xC) 75,400

TIMES THE MAXIMUM_‘

b 1—%—2(‘-75-1- - 157 dfa/m® =___1.4 ALLOWABLE CONCEN-

TRATION,




.Y. FORM 14

11-4-52) - JOB ANALYS!S SHEET

. CARBONATE MILL DEPT. . _
OF RATOR: JLIVER FILTER COFERA 1 MER/SHIFT: .3 SHIFTS/DAY: 3MEN/DAY. )

TIME : CONCENTRATION AVG CON'C.*
OPERATION | OPERA, TIME NO. OF ;. 1 -

. : PER . PER PER SAMP. a/m Ju3 TIMES
OR i OPERA. SHIFT SHIFT I LES v ‘TOTAL TIME

OPERATING ‘AREA (MIN) | i) (7) | tow  Kiem o aAve (TXC)

GA Olwver Filter Area 480 | 3 17 55 38 18200

/
*Adjusted to two'.sign{ftca.n't flgures T 480 ' '_ - AT xC) 18,200

_ . TIMES THE MAXIMUM
) 38 d/m /13 = 0od ALLOWABLE CONCEN-

TRATION.




g JOB ANALYS!S SHEET

CARBONATE MILL DEFT.

OI‘“RATOR: ____,J,MEN./SHIF‘T: —3 _SHIFTS/DAY: __3'.MEN/DAY. .

. . CONCENTRATION AVG CON‘C;*
r . OPERATION TIME 1 opera. | TIME | No. of /n3 ' TIMES
. - PER PER SAMP. —WM_—_T?:T_ _
TOTAL TIME
. OR - OPERA. SHIFT SKHIFT i LES LoW H1GH AVG . (TXC)
- OPERATING ‘AREA | (MIN) in) (1) | :
i . . . - .
ii i
iii ,i
I o ,
*Adjusted to two significent figures 2T T4t x©)
! stants 480 , 18,200

TIMES THE MAXIMUM
ALLOWABLE CONCEN-

IIxo ., | mda
2T 36 o d/m Ol TRATION.




|
]

=

1

JA.Y. FORM 144
- 11i11-9-32)

. GARBONATE MILL PEPT.

JOB ANALYS1S SHEET

A
r(m -

OF ZRATOR: ~ SHAHP&R Y _menssuier: 3 suirts/oav: __3mensoav.
A ON'C;*
OPERATION TIME | opera. | TIME | NO. OF CONCENTRATION | AVG CON C*
‘ PER . PER PER SAMP, L T -
OR OPERA. | oo SHIFT | »LEs TOTAL TIME -
OPERATING ‘AREA (MIN) in) {7) LOW  Hiew  Ave (TXC)
GA Carbonate Mill Areas 480 | 20 | 14 302 79 37980
y
-
-
3
=
‘ B
, ) *Adjusted to two significont figures z T 480 . 2 AT x 'C)Bv"gm

TIMES THE MAXIMUM

ALLOWABLE CONCEN-
TRATION. '




+Y. FORM 14y

11-%-52) . JOB ANALYS!S SHEEY

CARBONATE MILL DEPT. _ '
OF..RATOR _.BALL_GM B MENSSHIFT: ___J _SHIFTS/DAY: __@MEN/DAY.

: - vy
OPERATION ’P'E‘f OPERA. TIME | NO. OF coucsv;rgnlou_ _ chc‘;agsc .
: ' PER . ; .
OR OPERA. SHPIE:T SHIFT s:::: a/m tC) TOTAL TIME
OPERATING ‘AREA (MiN) (MIN) (1) | Lo HieH  ave (TXC)
GA Carbonate M1l Areas 486 | 20 14 302 79 | 37,900
/
&
Yﬁ
!i
" "Adjusted to two significant figures 2T o ' ZAT xC)

» ' 3w ) -
z (T) v ?% d/lm /M M ALLOWABLE CONCEN

TRATH ON

: 480 : o . 37,900
l |- . . . TIMES THE MAX'MUM




Y. FORM 1uy

1-9-52) . JOB ANALYSIS SHEET

1.r

¥ELIOW CAKE DEPT,

? OE;ERATOR: 51 FGRE{AE 1 MEN]SHHT: __?__amrrs/mv: _,__?_MEN/b_AY. )
TIME , CONGENTRAT I ON AVG CON'C;*
_0PERAT|0N PER . OPERA. TIME NO. OF /3 - TIMES .
. PER PER SAMP. . .
OR . OPERA. | o smieT | ocves tC) TOTAL TIME -
? OPERATING -‘AREA (MIN) T | Low mien o Ave (TXC)
‘ GA Yellow Cake Area 480 | 18 | 3 12000 1125) 54000
- _,
i
?
| | t
i
1
!
l \_
o
‘ >
' *Adjusted to two significant figures T "’go. T (T x-c) 54000
~ , _ | 3. ) TIMES THE MAXTMUM
pX l{—x;%)" & 1125 d/x?m'a = ‘1"4" ALLOWABLE CONCEN.
l | [ ( _ TRATION, '




5

L 1.Y. FORM 14y

11-49-52) . JOB ANALYS!S SHEET

. YELLOW GAKE DEPT.
oF zRATOR: FELIEF SHIFY FORMEAN

Lumen/snirv: 1 _suirvs/pav: __1uMen/oav.

TIME . CONCEHTRATION AVG CON'C;*
(OPERATION pen . | OPERA- T DA 3 fop Z03 - - TiMes
oR : oPERA. | o suiet | Les , TOTAL TIME .
OPERATING -AREA . {MIN) (i) (1) Low |'“GH: AVG {TXC)
_|'_  GA Yellow Cake Aves | 255 | 18 | 3 12000 1125 | 287000
“ GA Rod and Ball Mi1l - |
Ares 1. 45 5 | 14 61 50 2250
— GA Burt Filters 45 4 45 T4 s8¢ | 2610
“ GA Oliver Filtere | 45 | 3 | 17 355 38 1710
GA Lemch Tanks 30 4 79 302 217 6510
_ @A Presipitation | 30 2 |19 21 20 600
GA MILL Offies | 30, | 3 3 1 10 300
:
" ~ "Adjusted to.two'stgnl_ﬂcau.t flgures 2 _Tm AT xC) 361,
- . . l TIMES THE MAXIMUM
3 l{—ﬁ?— . 628 dfm /3 = 623 ALLOWABLE CONCEN-

TRATION,

e



l.v. FORM 144

- f37a-s2) : JOB ANALYSIS SHEET

YELLOW GAKE DEPT.
: SAMPEE ROOM OPERATOR
OF TRATOR: . _

o 3 3 ;
MEN/SHIFT: ____SHIFTS/DAY: _Z_MEN/DAY

- .
TIME . CONCENTRAT I ON AVG CON'C;*
-? OPERATION OPERA. TIME NO. OF gﬂ . ‘
. ' PER . PER PER SAMP. w3 _ TIMES
OR _ OPERA. | o FY SHIFT CLES tC) TOTAL TIME .
‘ OPERATING -AREA (MIN) n) (1) Low  Hien  ave (TXC)

{« _ %%BY Sampling and cover— ' | |
— g laud yellow cake ] |
diﬁm yorew 2.8 18 50 3 50 275 120 6500
&0

GA Furneee Area 1 - - W] 2640

_ Ga Yellow Ceke Avea 130 17 53 12000 1125 | 146000
k /
i
 "Adjusted to two significant flgures 2T 480 3 AT xC) 156,000
- #5F4ilter Respirator worn. ' | _ :
_ '_ e ', 3 - TIMES THE MAXIMUM

3 f) b 325 d/n}'ni3 - 3.3 ALLOWABLE CONCEN.

- ‘ : 3 TRATION,




B .. FORM 144 _ S o
-"“"” : JOB ANALYSIS SHEET

(1)

i . W CAKE DEPT. R |
OF ZRATOR: _ALID . DRYER-CRERATCE - MEN/SHIFTY: 3 SHIFTS/DAY: __LMEN/DAY.
. L ‘ ‘ AG . ; ._..n
-— OPERATION TIME | opEra. | TWME | No. OF CONCENTRATION |  AVE ®OH C* .
oR : OPERA PER S:T:T SA::' E ) TOTAL TIME -
e : : L - : il
- OPERATING AREA aan) | SHIET MIn) (1) LOW  Hiew  ave (TXC)
__  %B7 Beating ecid yellow ]
- cake drum end replaect | - .
ing _ 11 (8=x3 9 3 | 1300 15000 9150 82400
i @A Yellow cske erea 4m | 18 312000 1125 | 530000 -
o -
. :
.
s
.
- e ——
Adjusted to two significant figures ) g0 _ . (T x )612,933
- - . TIMES THE MAXIMUM
3 ' 1270 a/mo/ud =_12.7 ALLOWABLE CONGEN-
l | I I (M : TRATION. -




-
!
BB .v. Forw 1uy _ o :
m’““"”“ : JOB ANALYS!S SHEEY
. . | YELIOW CAKE DEPT. _, |
: OF ZRATOR: .. LER HELPE Y uen/sirer: 3 sutrrs/oav: _huven/oay. )
' TIME s . CONCENTRATION AVG CON'C.
_OPERATION PER . w:;:. 1'::: NSOI;MPO.F a3 . rimes
OR - OPERA. SHIET | ? {9) TOTAL Timt
OPERATING AREA | (wny | 57T ] OFE | UHES f Low HIGH  AvG (TXC)
#BZ Sampling drums 2.8 18 56 | 2 50 215 19| 6500
GA Yellow Ceke erea 430 18 | 3 12000 1125 | 484000
/

HHHHHH

¥y fiffen resp. worn

“Adjusted to two,.'vigniﬂca'n't Jigures b TASG -. ,. : | T AT x -C)Lge’ééo
; , - : TIMES THE MAXSMUM
E pX Ix0) ., —3000 d/_m /N3 = 10,2 ALLOWABLE CONCEN -




Y. FORM 1uy
R - q-52)

b _

YELIOW GAKE DEPT,

JOB ANALYSIS SHEEY

i OFERATOR: : GAR_BGNATE DRYER OPERATOR 1 _men/sH1FT: 3 swirTs/oAv: _3_MEN/DAY. .
TIME . CONCENTRAT ) ON AVG CON'C;*
i PERATION OPERA. TIME NO. OF . -

: RA. . \ :
i OPERATING -AREA oy | HET ] S| vow mien  ave (TXC)
“ %57 Removing earbonate

drum from earbonate
filling station -
1 shovelling yellow
cake to buckets from
pen and dumping in _ _ _
%3BZ Covering yellow sake
drum 1.25. 3 3.75 1 - - 7400 27800
ﬁ GA Tellow cake aresa 350.75| 18 3 12000 1125 | 395000
GA Burt fllter area 120 4 | 45 T4 58 6960
"4djusted to two .'stgniﬂca.n-t figures 2 '_I' Z2AT xC) 1135’
#%P{1ter respirator worn, . '
A7) -

~ALLOWABLE CONCEN-
TRATION, '




Y. FORM 1wy _ o o
: JOB AMALYSIS SHEET

1~9-52)

Z.MEN/SHIFT: 3 SHIFTS/DAY: "L MEN/DAY.

KN

OF ZRATOR:

AVG CON‘C;*

TIME € .
OPERATION OPERA. TiM NOo. OF ] o
PER . PER PER SAMP. -_____djﬁuﬂii____TET_  TIMES
,' TOTAL TIME -

‘ CONCENTRAT I ON
L OR _ OPERA. :
- opERATING AREA | () | T iy 1ol S| tow  mien  ave (TXC)
®2BZ Cleening aecid yellow _ -

._ ceke press | 35 1 35 . 3 | 26 810 525| 18400

i #%BZ Cleaning press floor| 5 1x} 25 1 - - ._301. . 7530 5
GA Yellow cake mrea _ 442.,5 | 18 312000  1125| 4958000
§
/

1 . L .
*4djusted to two significent figures 2T 480 2 AT xC) 524,000
#4P41ter respirvator worn, o _
. - . TIMES THE MAXIMUM
. 1690 a/m/nd *___10.9 ALLOWABLE CONCEN-
) TRATION, )

y LX)
Z (T




Y. FORM 14y

f--21 3 JOB AHALYSIS SHEET
| YELLOW CAKE DEPT. - |
OF RATOR : _‘AGIB.BRBM BEATER 4—HMEN/SHIFT: g SHIFTS/DAY: _p MEN/DAY.

' . CONCENTRATION AVG CON'C.®
OPERATION TIME | opeRa. TIME | NO. OF ';ﬁg ' TIMES
PER . PER PER SAMP. : 19
oR - | oeema. | L sHiFT | . Les LOWd/n:HGH a TOTAL TIME
OPERATING -AREA . {MIN) {(min) (1) . A (TXC)
¥4BZ Beating deid yellow | o
ceke drum and re- _ . _
placing 1 1 |e=b 9 3 | 1300 15000 9150 82000

GA Tellow oake srea Ln | 18 312000 1125 530000

-
i

HIHIIins

H

T AT xC)
* 612,000

TIMES THE MAXIMUM
ALLOWABLE CONCEN-
TRATION. ’




Y. FORM 1wy

1-4-52) - JOB ANALYSIS SHEET

YELLOW CAKE DEPT, _ 1 ' 5 _
OF ZRATOR: Wﬂ 3 _MEN/SKIFT: ____SHIFTS/DAY: ___MEN/DAY

TIME . [o0] AVG CON‘(
OPERATION per . | OPERA | o o  TIMES
) oR : OPERA. e tC) TOTAL 7}
'_ #%B7 Glesning cerbonate |
— S yellow cake press 37 (2x2/5 30 - 3| 12 32 197_ _ 5910 _
##B7 Cleaning yellow cake| | | -
- ' press floor -5 | 2x1/5 2 11 - - - 137 2'74.
##¥R7 Cleaning carbonate : - _ ' _
ﬁ clarification prees | - 20.4 2x2/7 12 | 3| 25 576 382 4580
##p% Dumping esvrbonate
clarifiecation press .
) GA Yellow cake area | . | L34.3] 18 3 12000 . 1125| 490000
= ,
i - ) e ,00
"Adjusted to two significant figures 2T AB@ - 2 AT x-C) 501,6
#Filter respirator worn, - ' .
! . _ . . ia.A TIMES THE MAXIMUM
2 ‘L;I“f'#)" 1040 ' ﬂ/}nﬁa S ALLOWABLE CONCEN-
- ' _ _ TRATION.
¥




.Y. FORM 144

17a-s2) ; JOB AWALYS!S SHEET

YELLOW CAKE DEPT,

OI;ERATOR: M _,._E_,.Mzﬁ./smn: _.f__suyr'rs/onv: _E_MEN/éAv. ]
m | OPERATION TME | peaa | TIME | o, oF co";:"}:,gA”ou - e -.
. OR : O:EERRA' PEn s:f:'r SAM:‘ vel TOTAL TiME .
. . i LE N ) L
m OPERATING AREA vy | SRIFT ) () L LOW  HiGH . hve (TXC)
' ®BE Cleaning carbonmte | S
m clarifieation press | 20.5 [2x2/7 12 3 | 205 576 382 | 4600
k#BZ Dumping eerbonate |
E elarifieation press : _ _
cake into swmup 6 2x1/7 1.7 3 65. 180 111 190
#4BZ Raking yellow cake in | _ '
EXSER pan 120 3 146 309 242 | 29000
GA Yellow oske aren | 346.3 | 18 | 3 12000 1125 | 350000
/
*ddjusted to .two,élgniﬂca-n't figures Z T480 o o 2AT x0) 424,999 '

M B#Filter respirator worn.

I .‘ N

: | TIKES THE MAXIMUM
z l‘%"ﬁ'?‘ - B82 dfm /M3 g0 MLLOWABLE CONCEN-

TRATION.




BUCKING HOUSE DEPT, . .
OF..RATOR ————LEADHEN-— 1.-MEN/SHIFT: __2 SHIFTS/DAY: _2 MEN/DAY.

OPERATION TIME | opera. TIME | NO. OF °°“°E'.”g”'°"_ ] “VGTC'
: oR ' PER PER PER SAMP. ——WM—TCT' ToTA
: OPERA. :
' SHIFT SHIFT | \LES : _
OPERATING -AREA _ (MIN} tMin) 1) Low HiGH AVG (1
GA Bucking room 480 3 4 18 12 5760
/
*ddjusted to two':signtflcaﬁt filgures 2 T 480 o ' AT x:C) 47
0.04

: ' ' ;. . TIMES THE MAXIM
12 afmyy3 « 6t ALLOWABLE CONCEP
TRATION.




LY. FORM 1y

1-9-52) ; JOB ANALYS1S SHEET

’ BUCKING HOUSE DEPT. |
OF"RATOR .__mm 1 men/sHieT: 3 sHiFTs/pav: _A MEN/DAY.
TIME ‘ . CONCENT AVG CON‘C;*
OPERATION PER . OPPEERRA. TP':: NsoA.MPo‘r C. ’; g”'ON . ks
OR OPERA. . v TOTAL TIME
OPERATING AREA | (winy | W77 | MR LUYES | tow wien  ave | (mo)
®=R7, Fulveriz’iﬁ'g tailings _
and clesrup 2.5 6 15 3 2 55 32| 57
#¥B7 Sereening teilings | 1.5 6 9 | 3 |2 2 2| =2
#¥B7 Rolling tailings end | )
air cleaning 1.5 6 9 3 |1 137 53 AT
GA Teils Pulverizing Roam\ g1 2 |22 32 21| 2190
#B7 Taking material out '
of blender and split- '
ting 3 -6 18 1 - - 148 | 2669
*¥B7 Grinding riffle finep ) 1
in BICO pulverizer 5 ) 3¢ 1 - - 6 180
#%BZ Rolling fines from - R B
BICO pulverizer | 3.5| 6 21 1 - - 25 525
#%BZ Screening fines 4 1 6 24 | 1 - - 3 72
#%B7 Pulverizing Seresner _ _ ' _ | :
fines 25 6 15 1 - - -6 90
%%B7Z Rescreening and : : '
blouing off roller 2 6 | 12 1 - - 220 2640
#452 Riffling end rolling | 1 | -
4 times 15 6 | % 1| - - 53| sro
¥¥BZ Cleaning equipment ) o ' '
vith en air jet 7.5 6 | 45 1| - - 120 5400
GA Heads pulverising ro 18 | 3 s a0 2| tu0
. - "Adjusted to two sig lﬂca t fig - 2T o T AT x C) %
_ s#F{ilter respira';:or wzrn. e 480 ' o (T %0 17,100
_ ' | O 2~ TIMES THE MAXIMUM
: LZLl(STr%L' . 45 d/m/M3 - Lo ALLOWABLE CONCEN-
} . TRATION.




Y. FORM 1uy

i18-52) . JOB ANALYSIS SHEET

™ OF TRATOR: MILL 1 MEN/SHIFT:._..%__SN]FTS/DAY: .,...-3_.MEN/DAY-'

OPERATION TIME | oeea. | TE | No. oF CONGENTRATION | AVG Con'C:*
) . PER v PER PER SAMP- __—M‘_M——TE,- . A
- . ' OPERS | swirr SHIFT | 'LES | 10w  HieH AVG o
_ OPERATING ‘AREA | (i) tein) (1) . _, : (TXC)
p 'BZ Clesning snd resssemb- | | o
- ling coffee mill 11 6 66 1 - - 22 1 1450
: BZ Dumping 5 esns into | _
‘ doffee mill and trenp- . _
flerring to blender 7 6 42 2 20 10 5 210
S BZEhptyingblenderintT&' | | o
- 7 cans 3 6 | 18 2 | 2 2| 432
. BZ Splitting 7 cans froh . |
_ blender g | 6 | 48 2 3 4 4| 192
BZ Dumping 3 ocans sand-| '
’ stone frem splitter y . .
_ to blender S5 6 4 1 = - 20 £0
; BZ Filling 3 pens frem
- can and pubtting into . » , '
s drier 3 | 6 (18 | 2 | 1w 16 288
- BZ Dmping 1} eans re- | . -
' jects into paper bagg .75 6 4 1 - - 80 320
BZ Clearmp of splitter, : _
- blender, sweep flsor| 6 6 36 | - - 16 576
. GA Blending room | 2% | 3 5 25 14| 3420
*Adjusted to two..stgn(flcaﬂ;t flgures 2T 480 '. | -_ ' _ I AT xC) 6970
- , @;05' TIMES THE MAXIMUM
3 L xC) . 14 dfmynd = <Gt ALLOWABLE CONCEN-
- zZtm . TRATION. '




*Adjusted to .tw,.'s'igntflca.n't flgures 2 T 480 . (T xC) 1440

0.0} TIMES THE MAXIMUM

. 3 a/m/M° 8483 ALLOWABLE CONCEN-
TRATION,

T I

L

——



‘ Y. FORM 1yu . ' - o
g 1-5-52) . JOB ANALYS!S 3HEEY

i ' BUCKING HOUSE DEPT, |
OF"RATOR w BUCKING ROGM 3 _wmen/siieTi 2 _suiFrs/oav: __TMEN/oay. .

OPERATION TIME | orRa. TIME | NO. OF CONCENTRATION | AVG CON"C.*

oR PER . PER PER SAMP. ___%../.Ma__m_ T_Q:;METS E .

OPERA. 3 L TIME -

' SHIFT SHIFT ' LES ; : .
OPERATING -AREA (MIN) i) (1) S oW Mieh  ave (TXC)

¥¥B7Z Pulverizing core
Samples - putting

in envelope 1 1.5 {1/3x30] 10 3 &) 440 260 2600
¥¥BZ Rolling core ssmple : _ :
and elearmp 1.5 |1/3x30| 10 3 0 370 129|129
357 Pulverising sludge | | - | - |
in Braun pulverizer | 5.0 |1/3x36| 10 3 AT 37 46| 1460
#*¥BZ Rolling and riffling :
sludge 4 | 1/3x30] 10 3 3 25 14 140
#xB7 Air blasting Braun : __ ' _
pulverizer 2 |1/3x30| 10 3 33 117 81 810
S _ y : .
GA Bucking reom ] 430 3 4 18 12| 5160

!
) i}
h;,
“;_y_ F}/;{& féj/) W Orpn

*Adjusted to two signlﬂcan‘t figures : 2T ,, o ' c AT xC)

E

11,500

0.08 TIMES THE MAXIMUM

; 3 %ﬁ-‘;—’- . 24 d/né-/m'3 . _ Oy~ ALLOWABLE CONCEN-
u _ _ TRATION _ _




| Bt : JOB AHALYSED dnce

S METALLURGICAL DEPT. o | |
- OF ZRATOR: . CHIEF METALLURGIST 1_meEN/sHIFT: —3sHiFTs/Dav: L _MEN/DAY.
OPERATION Tie | opena. 'I;IEMRE NO. OF CONCENTRATION | AYGT(::":SC" :
~ or _ : OPERA. PERT SHIFT S::: ' TOTAL TIME -
OPERATING -AREA | Gun) 1 SM'FT | oW Wiew  ave (TXC)
GA Main eoffice 300 3| 3 1 10| 3000
GA Pilot mill 1 60 7)¢ 1 23 10 600
GA Plent 120 | 146 1 12000 423{ 50400
1 l
*Adjusted to two"signiflca'n-t Sfigures 2 T 480 o . _ AT x0) 544000
* 122 - TIMES THE MAXINUM
| 5 %ﬁl . a/m/u3 = 1.2 ALLOWABLE CONCEN-

TRATION,




»Ye FORM 144

11-4-52) . JOB ANALYSIS SHEET

-

+

OF ZRATOR: 2

A MEN/SHIFT: 1 SHIFTS/DAY: _J_MEN/DAY.

TIME : CONCENTRATION - AVG CON°C:*
~OPERATION | opera. TiE | No. oF /u3 | TiMes
: OR _ OPERA. P‘E_’; SHIFT | :Les 7 <y TOTAL TIME -
OPERATING -AREA | ) | ™70 f i iy Low wiew  Ave |  (TXC)
j GA Main Office 60 - 31 03 14 10 600
GA Pilot mill ' 71 1 3 10 600
i GA Plant 120 46| 1 12000 324| 50400
.
: J
' *Adjusted to .two'.'signiﬂca.n't flgures T 240 : _ T AT xO) 51,600

_ ' - TIMES THE MAXIMUM
- 215 a/m/u3 = 2.2 ALLOWABLE CONCEN-

b —t :
2 M TRATION.




T OUr aKAIVRG

Do b Zoemadl

LRED

BEER

-~
-
-
_

!

TRATION,

OPERATION TIME | opema. | TIME | No. OF co c:i;gnlou_ AVG COM T
: PER PER SAMP. : ) .
OR OPERA. [ .\ oo SHIFY | «Les Lo _ TOTAL TIME .
OPERATING -AREA (MIN) an) (1) W HiGH  ave (TXC)
GA Main Office 60 313 1% 7| 42
GA Pilot Mill 120 7 |1 23 10 1200
GA Aeid Mille 60 57 1 139 33. 1990
j.

*Adjusted to tuo significant flgures T 240 IAT x-c) 3400

' TIMES THE MAXIMUM

141 0.1 ALLOWABLE CONCEN-

: £ . ”
b et




| IR JOB ANALYSIS SHEEY

m METALLURGIGAL DEPT, : L
OF’RATOR .W 3 MER/SHIFT: __3 SHIFTS/DAY: _f MEN/DAY.
m l TIME . CONCENTRATION | AVG CON'C:* '

: OPERATION PER . OPPE::. ‘;’::f NS‘)I\-MP".F | 1 /o JM3 . To:;:e:ms-- X
m oPERATING AREA | tuaw) | T {0l T | O Wisw  ave (TXC)

. GA Pilot Mill | 120 711 23 10 1200
m— GA Semple Towers | 120 .| 10| 9 152 44| 5280
m GA Flant ' 60 46| 1 12000 423| 25400

¥e
‘ *Adjusted to.twléigntﬂca.n.t flgures - 2 T300 . -_ ' - z AT xC) 32,000

_ . B _ TIMES THE MAXINUM
e 106 a/m /N3 = 1.1 ALLOWABLE CONCEN-
zam : TRATION. :




vwr AlNMALIVEY UBLC!

METALILURGICAL DEFT,

OF SRATOR: FM—W

R / ¥ . H /t f
4 MEN/SHIFT: __3_.9n|r'rs/mv. 3__MEN/DAY '

: CONC AVG CON'C
OPERATION TIME | opeRa. TIME | NO. OF E'./‘Tg””’" ¥ TIMES
. PER . PER SAMP o -
: PER : uza tCi TOTAL Ti
OR . OPERA. SHIFT SHIFT I LES Low H1GH AVE . ™
OPERATING ‘AREA _ (MIN) i) (1) : | {TXC)
Ga Filet Mi11 3€0 -7 1 23 10 { 3500
/
- two s n : AT xC
Adjusted to two significant flgures 2 T36@ ): (T x:C) 2600
_ ‘ . _ : TIMES THE MAXIMUM
p) 1L 2L . 40— éfm /ud e &% ALLOWABLE CONCEN-

TRATION.

i L (,w’- i i




IR METALLURGICAL DEPT.
or raTOR: PILOT MILL GRAUE ¥, 5 4,7

,,5 MEN/SHIFT: .3 _SHIFTS/DAY: ;;)_‘QMEN/DAY- _

TRATION,

OPERATION L;”;-. op:;:, 1;;:;5 NSOA;‘POF CONCENTRATION | AYGT::a:'s(
OR _ - OPERA. i ee v C) TOTAL TH
OPERATING ‘AREA I i (Mf:;'r:ﬂ L€S | Low  HiGH | Ave T TXO)
B¥B7 Gloanizzg, d.rier, _
ramoving, 1 pan and R
£411ing drum | 1,75 {10974 14 3 [4goco sosco ésuko| 49100
GA Grinding, lesehing, | | o 1 |
sand-alir;o ' 150 4 1 % 6 900
GA RIP Meke-up Banks | 10 | 1 23 R3] 410
GA Precipitation and
Elution Make-up _ 134.24 1 6 K- 805
GA Yellow Coke Packeging | - 15 1 23 231 345
/
| 'Mjusted to two signtﬂcant flgures 2 TAE@ o -. . z AT x .0)55'30
l ! o ' . | ,. TIMES THE wxlwu _
) z %J(L‘F%L g 15 afm /w3 = 1.2 ALLOWABLE CONCEN-~
|
|




1. | dieacan T JOB ANALYSIS SHEET

o METALLURGICAL DEPT. _ _

: ' opzrATOR: MEL LAB GRADES 3, 5, & 3 MEN/SHIFT: __3 SHIFTS/DAY: IO MEN/DAY.
- OPERATION TIME | oeERa. TIME | wo. oF CONCENTRATION |  AVG CON'
. ' oR o OPPEERRA: PER S:T:T SM::' ‘—_%A&L‘_ﬂfr Tb':A‘: E1:
“ OPERATING AREA | (uwy | *'FT | BOFL ETEES L vow wien  ave | (mxo)
-] GA Carbonate Ssmpling ,
_ Plent 180 | 4 | % 156 T35 13200

| GA Aeid Sampling Plemt | 180 6 9 56 23 4140

"Addjusted to two"s{gnflﬂca'n't Figures z T360 . : .' | T AT x-C) 17,340
- 0~ TIMES THE MAXINUM
afm /% e ALLOWABLE CONCEN-

TRATION,



Fland _ “a0 £3 | OV T D o aouewy

| Gt Acid Crushing Flemt | 20 | 12 | 1 w02 25| smo

*Adjus ted to.two,atgniﬂcan't figures - 2 Tuep : _ _ z.-(-u_'x-c»ge,is,_;,@g

. _ ' . 2.5 TIMES THE MAXIMUM
] i 8 . a/m /nd = Rpcatips. ALLOWABLE CONCEN.
' o ﬂmi'rlon




p—— ww$&aﬁn§%’?§*ﬁ .SOB“WALYN 8 SHEET
PLANT

ENGNG, SURVEZORS (2 men)
LEBaIcATmn mm (4 men)

OF ZRATOR: J_i.’m)'smn ___i_smr'rs/ow 109 9 wenzoav.

. wATER m-:PT; - WATER R TENDERS

: - .

OPERATION TIME | opERa. TIME | NO. OF CONCENTRATION . VGT"::'E‘S-

- ' PER . PER PER SAMP. ﬂln..M ,
OR . OPERA. | o ov SHIFT |« Les _ I-f)' TOTAL T
OPERATING _-AREA ‘ (MIN) an) (1) LOW  HIGH . AVG (TXC)
GA Flant ‘ _ 480 146 | 1 12000 423 | 203000

J
“Adjusted to 'tw';s‘gntficav;'t Sigures D Tm | - . B 3 AT %€) Zes’em

p— » o | ' '. _' - TIMES THE MAXINMUN
' 3 l%—!‘&#lru o3 . a/wnd = L2 ALLOWABLE .CONCEN-
ol . | | : TRATION. -




B YARD DEFR: JAKIIUNS (3 men) -
. WATER m.-_m«m mw:;m“*: HSLPER (1 men) .
- OF TRATOR: QERIL um/sulrr __3__smns/my :’”MEN/DAY

GEEM LAB cr,ms (2mem)

" OPERATION TIME | opera. | TIME | NO. OF CONCENTRATION AVG CON'C:*

e o B B I s e 1 (RS g
LT o * | sHiFY SHIFY | 'LEs ; . : o
‘OPERATING 'AREA . {MIN) tMiN) (1) . LOW  HIGH ._ AVG (TxXC)

aa Pcwei- House and/er . _ .
offices .. | wo | 3 [ 3w v | 360

illltilii!

L

*Adjusted to two significant figures 1T ' T AT x€)

5 - g . o TIMES THE MAXTMUM
St amee ' dfm / M3 % o O ALLOWABLE CONCEN.
I _ . o TRATION, B




2 /’lif—'nfg?? e JOB ANALYSIS SHEET

_4e.navi/sﬁ 1FT: 3 _SHIFTS/DAY: _q.e.m-:n/l')m.._

OPERA. TIME | NO. OF CONCENTRATION AVG CON

TIME
(OPERATION peR . ER” el LA o L83 b e
: OR o OPERA. . v TOTAL 1
‘OPERATING -AREA mimy | T ('.::;F:n LES 1 ow HIGH  Ave " TXC)
GA Carbonate Wet Mill | - - N
(3 mem) 480 | 20 | 14 302 79 | 37900
GA Acid Mill - Grinding | |
& Leaching Bullding : : | AT B
(2 mem) 480 | 30 | 1 139 30 | 14400
GA Aeid Mill - Tom Ex~ | | |
change Building o -
(2 mem) 480 9 | 1 139 58 | R7800
GA Yellow Cake Section _ o | o
(1 nen) | 420 | 18 | 3100 1125 | 540000
GA Carbomate Mill Crush- ) | - 1
irg Plant - / | o
(1 man) _ | | 480 23 |160 TTE0 1500 | 720000
GA Acid Mill Crushing ' | |
Flant 1 -
(1 man) B 480 12 | 1 1e2 35 | 16800
!I .
[ “4djusted to.tw..atgniﬂca;t figures . 3 T @ : L | 2 4T x€)

] _ . _ ' TIMES THE MAXIMUM
pX 1‘%‘?’:,‘?" ® 307 dfm/md =_____ 3.4 ALLOWABLE CONCEN. -

TRATION.




