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SURVEY OF AMERICAYN FQ?EBEE AND MACHINE COMPANY

Thiﬁ survey of the Amervican ?buaﬁ*y az d Machine Company plant in

Bait Lzke City, Ist:.ﬂ was co *Kiu'.:tad by the Occupational Health Fisld
. Station et the reguest of ¥z, Muench, Reglonal Birector, Bursau of Labor
Stapdards, San Francisco, California, who had recsived complaints com~
cerning exposures to teoxic dusts, smokes, and gases., Tnhe industrial
hyziene investigetion,conducted during the period January 24 - February 3,
- 1554, end this report do pot include safety hazerd evaluationms. Hr, Cagper
‘Nelson, Safety Cormizsioner of the Imdustrial Cormission of Utah, and

Bz, Grant §. ¥inn, Chief, Industrial Hygiene Section, Sanitaticn Divisiom
of the Utah State Department of Health, were informed of the plams for

the survey and imvited to zccompeny our personnel on any of the plankt
visits,  The results of the suyvey and recommendations for improvemants
gre given in the following section Appreciation is expressed to

Mr, Jack Carter, Manager, and Mr. Cecil Hctazty, Fian? Enginest, for thelr
gssistance.

STHIARY AMD BECOIZIENDATIONS

The resulis of the workroom air szmples and observations made
during the survey showed there wers several avezs where the atmospheric
concentrations of dust, smokes, znd gases should be reduced, Both engi-

nmezring controls and improved operating procadures will be nesded to
gchieve @ gatisfactory improvement in conditions. Reference should be
mads to such publications a5 "Hichican's Occupational Health"?® znd
"Manual of Industrial Vcntilagloﬂ“g for general eommenits on controliling
exposures to toxic materials in foundziss and spscific suggestions for
typical opsrations. Tane gpecific recommendatioms are:

1. ‘Institutae 2 p?oozaﬁ of zgood plart>hcasekee;ing'to minimize the
redispersion of dust iata the workroom aiy,

‘2. Provide an improved local exhaust system at the core baking
opavaticons. ‘ - :

: 3. TImprove the geaarai ventilaticn in the core bailding by opsra-
ting all eight roof fansg,

“ &4, Iast ali pechanieal fane im the ¥oof of the EGLLﬁX? bu;ldinﬂ
exd maintzin in good operating c@aéition.

5. Install im;raved'iacal ezhaes: ventilzation for the ghakeout
©.epezatien. L ‘ . '

6. Reduze the atmaspheric cca»eatra*icna of éLBt &t the slinzer
aaad ?IEﬁa’atiﬁﬁ e§eratioﬂ. :



a

7. ?ravide local exhaust wventilation at thé metal scarfing
stations, : ‘ -

8., TImprove ethaust ventilation contreols on the two furnaces.

Discussions of these recommendations end suggestions, together
with the atmospheric samples on which they are based, are given iz the
appropriate sactions of the repori.

T”?“SHBLB LIMIT VALUZES

The term "Threshold Limit" rvefers to the pakimum average concentras
tion of contaminant to which workers w2y be exposed ran@ateﬂly for an
8-hour work day without injury to health, These values, basad on the
best dabz obtainable are not fiwed, but are reviewed annually for cheages
or revisions &s now information becomes availzble, They are not and
ghould not be regarded as absolute lines of demarimtion between safe and
dangerous levels., The figures vefer to averaga concentration in aa 8~hour
yorking ghiff, rather than an absgolure maximum which ig not to be excesded.

- eyen momentarily, The amount by which these figuzes mzy bs exceeded for

- ghort periods durinz ths work day depends upon 2 mmber of factors such
a3 the naturs of the contaminant, whether very hich concentrations even
for short petriods produce acute poisoning, whether regulis g8re cummiative,
the frequency with which high values occur and for what p riﬂd of tims,
411 must be taken into consideration in arriving at s decision as to
whether & hazardous situation is deemed to exist,

Siiiea Dust

Toxiclty ©f airv-borne dust depends on the particle size, psrcentage
- pf free silica in the dust, concentration which iz expresszd in the number
of millioas cf pazticles per cLbic foot c& air,'and éﬁf&ﬁlﬁﬁ,DL esnoau.e.
ihe:e particlea w111 develen ribratic tlSSLe in the lﬂrv .ine extent of
tha fibrotic lesion and the conseguent effect npon the function of the
iung is dependent both on the dust concentration and the duvation of the
expssure, Development of the usual chronic type of silicosis takes many
wonths or yesrg, The efifects of repested inhalation of silics dust ars
cumulative and pro*ressfvug

| The vecommended threshold 1imit values €or air-borne silica dust is
caleculated fram the formula 230 ' bas=sd on the percentazge of crystal-
% Sib, + 5
line free silicsz determined from sir-borme samples {zs. reccwﬂeqées by the
American Conference of Goveromental Industrial hygienigbs, Threzhold Limit
, Values for 1963}, ' '
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. Ivritant Gases

‘ Irvitant gassz comnon to the foundry eavironment are those pro=
duced vhen materials such as cils, glycerol and fata are decomposzd by
bhaating to high temperatures. Hman exposure to thaze irritsant gases
results primarily in lacwymation and also inflammation of contacted
tissues, This ‘consists of edema, cellulay infiltration and may progress
.o necrogis. This rveaclion is8 common to all irritsnt gasss, but the
degree of infleomation veries widely, High concentrations of thasz gases
are go irripating to the vpper raspiratory gystem and to eyes thsef indi-
vidualg avoid tozic concentrations. Acute intomicaticn i5 conseguently
rarc. However, continucus exposure to low, barely folershls levelz of
irritants may be responsibie for decreased efficiency worsle and comfor:
of the workmen. . . : i :

Smoke

_ Smoke consists of small, air-borns pazticulates mainiy vesulfing
from Incomplete combustion and high tecperature decomposition of organic
materials, Some of these substances ave tars and polynuclear hydrocarbons
having carcenogenic properties, T :

- Lerbon YMonoxide

Carbon monozide is & colorless, testeless, odorless, insidious ges,
originating from the incompiete combustion of carbonmaceous matsrial, Tne
mo¥e common sources inr fourndries are elsctrle furnaces, metal tresting
and ©51d curinz ovens, wslding and metal scarfing operations and from the
mold pouring operatidn. ' : ‘

Inhaled carbon monoxzide 1s quickly absorbad through the lung tissue,

&g carbon monoxide enters the blood stveam it rapidly combines with ths
hemoglobin to form carboxyhemoglobin. This compound is 300 times more

" gtable than oxyhemoglcobin and conseguentiy tha hemoglcobin becomzs zrelae
tivaely much less aveilable for exygen tranaport. At tozic concentrations
of the gae esphyxiation resulis,. If 500 ppm 0f carbon monoxide ars in-
heled until equilidbrium is practically attained, 507 of the hemozlobin
will be coubined with thes carbon wmonozide. Thiz means ths ozygen-carrying
capacity of the blood is reduced by one-hzlf czusing siight confusion znd
possible fainting or collapse upon exertion. Continued exposures to con-
centrations of the order of 100 ppm may cause savers headaches but ordinarily
no parmenent injury. {Ses Elkings: The Caenistyy of Industrial Tozicolozy,
peza 92.) ' ' o -
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SMMPLIEG PROCEDURES
S8ilicz Dust

Alr-borne dust concentrations, veported 2g millinns of particles
per cubic foot of air, were determined by use of the midgzet impinger
dust sampling apparstus and the standard lloht-field microscopic dust
counting technigue,

A highevolume (20 CFM) szmple of the air-borne dust was collectad
on micrzsotban filter for leboratory anmalysie ef the percentage of free
silica.” ‘ ‘

Irvitant Cages

Air samples were collected for aidehyde determination using 10 mi,
- of one percent sodium bisulfite in wmidget fritted-glass bubbleras., The
absorbed aldehydes were then released from the bisulfite and the liber-
ated bisulfite was titrated with stendard iodine solution,”

Smoke

Smoke szmples were collected on & glass fiber filter by a high vol-
. ume gampler, The filter weight befors and afier sampling was determined
and the sample on the filter wee extracted with benzene in a soxhlet
extraction apparatus for 24 hours., This separated the organic material
from the sample znd permitied the determination of the percent of organic
material, . :

Carbon Monoxzide

Air samples ere dravn by means of 2 calibrzted hand pump through
gampling tubes containing a specially prepared gel., The carbon monoxide
in the 2ir reacts with the indicating gel to produce a color chansze. The
carbon monoxide concentrations were determined by comparison of the eclor
' change of the gel in the tube with knowm color standards,

- .EVALUATION OF RESULIS
- Biliea Dust

Air-borne dust is more apparent-in the main foundry; the primary
sources are the shakeout, slinger sand mixiag, and furnace Fblowing”

operations.

The dust counts from samples coliected near the shskesout operation
indicate that the ‘atmospheric concentrations of dust were below the TLV,



Bowever, considerable amounts of visible dust are released into the
“gengral foundry elr when the hot molds ave vibrated. This contributes
to the genzral level of dustin=ss, hhhagemenz proposal to ingizll a

ow @ust collection system at the shakesut shouid imyrave the overzll
. dust levels in the plant,

On the siinaer sané mizinz platform dust levels {r=fer to sampl
sum=ary) are greatly in excsss of the threshold limit wvalues. Tha over-
@il dust level is the vesvlt of the sand mixing operations the msthod of
adding chemical components te the sand; the close proxwimity to the ghake-
out opsration gnd gensral poor housskeeping, Control mathode should be
incorporated In the oparaticnal procedures to reduce tihis high dust expo-
guze, Until thia ig done reapirator protsction should be provided and
woTR, pav *ticular during per.ﬁds of maximm dustiness,

. Dust szmples were collected in the acneral gir of the main foundry
and indicate dust levels which could be reduced by more efficient removal
‘of dust and emoke created in biowing the carbon from the furﬁace;

&ir-bornge dust semples weze colicdted in the ccre roon in the sand
mizing and core molding areas. A plot of times versus dusi concentration
&g determined from seguential gamples in the core molding azrea is shown
in Grash 1. The exposure to gilica dust iz in excess of the permissible
level for twa hours i{n the morning. Howegver, the time weighted average

- wotkman exposure ie within scceprable limits, ' '

Air-borne dust sampics collected in the clezning depariment wers
found to be highest nsar the metal scarfing operations, Local eshaust
V’ﬁillﬁtxﬁﬂ.ﬁ@le greatly veduce the dust as well as the iron oxide dust
associated Li the burning procesd,

‘ Goad hGﬁaE&ﬁEﬁLnu is one of thz most imne?tant phzses cF a duat
gontrol prosram, Floors and aisles ghould be cleansed regularly, Vacuume
inz shoulid be éone throughout the day whcnever needed, Row materizsl and
acees80ry equipment should be properly stoved, Through an &ctive and
effective hovsskeeping program overall dust concentrations are reduced,
iocal exhizust wentllatlon is more effective, and worker atititudes and
production improve. Several sindies conducted amonz groups of foundries
fizve indicated that good dust contzrol appsars to go hand in hand with
good housckseping., Dust concentrations were determined by the qualily
¢f houscheeping rezardiess of the amcunt of zctivity in the plant. Ths
resulie of the studies indicated the dirtier the plank, the higher the
dust levels. Thz best possible housmekeeoping program should be enforesd
et &11 timss, GCood housskeeping 18 an indication of good supervision.

Yrritants
The prineiple scurces of irritants arc the oils andfothE?'O"vanic

material sdded ts the molding sand and decomposed by heat and releaszed
in the core beking ovens and the main foundry especially during the period
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near the end of the shift JH=1 the fisor 15 full of smoking molds,
Although the most p si tent exposure to these irrvitants occurs in the -
_eore pazd n"ennrat 52 czion, at times therz {g sgcargely & locaticn in
the foundry where th worlmen &re not subjected to irritating concentra=~
tiona of these meterials, Analyzed se2mples indicate the presence of
sldehydes, The concentrations, calculated z3 formaldchyde, ranged from
14 = 8,3 parts per million. To control the irflbaﬁt problem the follow-
ing itexzs are indicated: : .

.1, Improve the exhaust ventillation controls on the core baking oven,

- 2, Provide additional hood area for collection of smoke and fume
from the cooling molds as they are removed from the OJena

3, Repair, properly maintain, and ope*a;e the elﬁat roof fang
already instalied in tne Core IOOu.

&, Control smoke sources in the main fcﬁpa-;. ‘This can be accom-
plished by the iunstaliztion of mechaniezal voof fang in the rodf of the
foundry building with provision to admit outside air at floc* lsvel znd
block air intzke at higher levels, '

5, If these measures fail to eliminste irritant gages from thse
foundry atmosphere, it may then be necessary to scparsts, by partition,
the core room from the mein foundry,. :

Smnke

The air in the main foundry was sampled for smcke with a high
volime sampler to determine the smount of organic meterial present, -
The benzene scluble (organic) portion in the sample was 1,96 milligrams
per enbic meter, or 30% of the totsl sawmple. The effscis on heslth of
guch amounts of these compounds are, at present, uneertain, Air poilu~
tion investizators are studying this factor because of the association
of the organic fraction of air psliutants and upper respiratory ailments,
The level found in the foundry enviromment is v9a81deraaly HiﬂheL thaﬂ
©. that fcund in the air of 1¢rve c;tzes.i

Ia.vieg of the cancern.given'this problez by air poliution ianvesti-
gators, smolke concentrations in the working enviromment should be kept
es low as posaible, The measures vecommended oy the control of irzitant
gases will also reduce the atmospheric concentration of smoke, Addition=
elly, improvement of the loecal ennaus+ systems on tna ;uvhahes @111 reche
the relwase of SLD&E;_ :

Larbon Ejnatlde

Carbcn.msﬁogidé levels ranced from only 8 trace to 150 ppm. ‘Tﬁe
maxirem levels were found in the main fcundfy during mold pouring oper-
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gtions. The wmaximes glicwsble concentration for an B-hour expozure

iz

4
k&

by

1,

.2.

5.

100 ppm. DBased on the results of samples collected dering the survey

-there is little 1likelihood of acute or chronie carbon manazlée tozicity

the ventilation recomuendstions are adopted. -
PR
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AMERICAN FOUNDEY AND MACHINE CRIPANY

| SAMPLE STDIARY

Szmple Location Operatica

Eesull

Sample Numbex Dzze end Time and Comuents
| | Cors Room Dugt Count HPPLT
2 1/247/8% Sand mixing department, BZ - o
G140 g.m. Mualler ' _ 2.6
3 Y/24/68 BZ Muller, Sand mixzing dept.
9359 a.mg . . : ) 1.7
5 1/ 24/ 6% Front of oven, washing and
11367 a.m. . ‘painting operation, GA
several men working in arez. 2,%
15 1/27/65 Sard mizinz department, GA :
1= 25 P.me . ! 1558
15 1/27/64 Sand mizing depertment. @A . 12,4
8:20 pam. ‘ ‘ »
1/27/64 :
19 8235 p. =, - Sand molding. Very little zctivity. 1.1
{3 /287165 Center core molding ares under
8:55 a.m, maz, Sequential smles, narmal
' eparaticza. : _ 5.5
27 1/28/65 Sequennai sampies, Shop oz : .
‘ ) :55 3,&3 ba.eakn . . . . ! 14;2
23 1/28/64 Center core molding arez under
‘ 10255 2. ™, “mez, Seguentisl sazzaales. ‘
Normzl operatioa. ‘ 3.8
25 1/2s8/e6 Saquential sasa.:ales, lunz:h pe:md, 0.4
311155 a2, ‘ - . <
30 1/28/85 Sequential saayles, nemil .
o 12:55 poms operation, S s 2.1
31 1/28/64 . Center core méiding'area undez
- 1355 p.m, 22, Seguential semples, ons-hsif :
gsuple tima, shop om bresk, 2.7
3z - 1/28/¢4 o -
2355 pom, Core room - center coTe molding

arez under mez. Scguential szmples,
cne-half sample time, ghop on brezk. 3.9
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. Bzmple Location Operation

8ample Rumber Date end Tima ' eud Comments © 7 :Result
Corgs Room o Dust Count MIDCF
33 -~ 1/asfss Center core molding ares under
‘ 1435 p.m, mez. Segquentizl samples, ome-
L hzlf sample t*"ne, shop on 0,8
brezk, '
& 2/3/64 ~ Cors send mixing. Hot working _
' 12:50 p.=. &3 zin. cf samples. 2.5
&0 2/3/65 Core eand mixing. B2 camyléte ‘

12:50 p.m. eycle of muller operation, 5.5

Percent Free Silies

B 3 o 1fz2s)eh Core sand mixing near contml

11:15 2.m. booth. | 85,7
&8 & 1:20 p.m,  Core eand mizing, settled dust
1f24/6% . £zom top of control booth, - 43,0
\ Aldehydes
1/28/64 } : Gara sand mixing, aorm of . :
: booth. ‘ _ o Le
1/25/¢4 Core send mizing, 'nbzth of | R
 booth. s
if2sf64 = “Core eand mixing, samh nf S
. booth, e 1.4
 Carbonm Momozids
pom
1/2%/e4 - Qove send mixzing ) Trace
 Mate Foundry . Dus: Count MPECF
S - 1f24fek . Shakeout platform ‘ S 72
4 RV Filling laddic, tepping fur- .
o 16:10 awm,  mace, 2 men yorking, - 13,7
é 1725164 e Sitnger sanﬁ mixing, 2 men

11110 e.m, working, _ ~ %0.8



Sé;z;:le Fumber

Dzate and Time

T <12-

S8ample Location Opei'atioﬁ

10
12
15
20
21

::22

35
38

38

42

K

gm
s

S 1/27/65
1:25 p, m,

1/27764
2:20 p.m,

1/27/6%
1:55 p. m,

1/27/64
8:50 Ps m.

1/27/64
£:10 p.m,

1[27/64

- 8:25 p. .

1/27/¢64 |

9150 p. m,

273164
11:20 &, m.

203064

(11230 &, m.

2/3fet

. 1:50 p. .

- 2/3]es .
1i:;45 a. oo

éléfaa

1:45 Pr W

1/2461¢5

©:30 8, m,

1/24f6s

10:25 Ee m.'

1/27764

9100 p. m.

1/25/84

- &nd Comments waisT al :Essult
Mein Foupdry *Dust Count MEPPCE

~ Slinger sand mixing.

GA iﬁ moid f£iliing aves.
Elingersand mizing.

Siinger gand mixing. Opers
ator atirs up dust with
a_ctivities. '

Ehakeout,

© Slinger sand wolding, 32

Tspping furnace

Shakeout ‘platfem.’

' Between furnaces, GA,

ﬁq visible dust.

Shakeout = a1l sround. Not
-very dusty. L

Yanek break after 3 minutes
gampling. Shakeout betuween .
slinger sand dumper and hood,

' Shakeocut all arcund., Sheker

not operating for most of sample.

' Main Foundry

‘ ‘vﬁaar ghakeout,

Feaz shakeout.

- Blinger gapd mizing,

99,02
3
20.8
32.4
3.1
6.3

2.9

7.8

) 6:9

o 2.3

5.6

3.0

&Free Silics

43.4

- 43,8

25.9

" Aldehvde pIo.

Near slingsr send moldinz,

8.3
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 Szmple Location ,é?eza_ticn_

‘Sample Muwber ~ Date and Tine " 2nd Cosmenta . Result
| : : ‘ - ¥gim* Crzanie
Main Foundwy e ¥ararisni
273164 : fear H¥o, 3 slinger sand - I
- 11100 2, nn, nalding. . 1.96

Busgt Coums MPEGD

iT 1/27/54 . Slinger sand miming,
: 1325 p. 7. Sta, Ko, 3, - 3.8
“ Cazrbon !'ions::.ide
- peo
RV Bear tapping furnacas. 125
‘ 1:3@ Ps Ks ) | ] ‘
1125/ - Kear tapping furaaces. 160

2300 po ms



Somple Hmber

Dats and ':ims

Wt < ol

Sample Location Opzration
gnd Gommentg

Rasults

13
18
17
=

25

&1

1725185
11:27 &, =,

1/24164
1i:3% g, &,

1/24]6h

11248 a2, 1, .

1/27/64
1/27 /64
2325 Fr Eq
1/27764
2:35 Pe Ha
1/27/6b
16:10 p, =,

/27185

10:25 p. .,
2f3/e4
1:20 ?o. e
2/3/e4

o ~-3215 Po Be—

1/29/6k
1:63 p. T

129/66
1328 p. =,

1/29/64

13335 pe me

Gen, Alr, walking sample,

M=tal searfing operation,
Hetal secarfing operation,

. Grinding operation, B2

» Ge:z. Afr, walking sample,
Gen, Alr, walking saple.

Cen. Alr, peor grinding
operation,.

Metal seorfing operatioca,

e

" ¥ztal scarfing cparéziaﬁ; o

_‘ Cieani_ng%ﬁsﬂt.‘

CGrinding operation | R

. Weldinz operaticn, |

Hetal scerfing opsvetion,

- Dasz Gount YZPGRE

0.8
3.5
9.8
5.3
5.4
.2.4

1.6




