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DUST CONDITIONS AND OONTROL, PIPL COVERING SHOP, QUINCY YARD

1. Introduction

Dust concenirations due to varicus shop activities were mesvured
at subject locwtion by P. R, Luvalette, J. ¥. Miller and D, M. Apdercan
on 8/30 and 8/1/62. BOL Lreathivg zomc and general aix somples (37 torad)
werc taken ond subsequentily evaluaved follcowing the U, S. Public Health
Service procedures. 1o sd3ilion, ule performance of the two exizting
industris} ventilation systems at subjfect shop wes cvaluated froa the stand-
Point of hood airfiow and dust collector effluent concentrations.

IX., Dust Concepirotions

A, Sempling Results

Tablex 1 and 2 summarize the results of this limited sempling
progruw. Averege breathing-zone dust concentravions (Table 2) varied from
2.2 wppef® during prefabricetion and sewing to 18.7 mppef during band sew
cutlting. Geperal shop concentrations averaged 2,0 mppef. It should bt
puinted oul LAt thesc averages arc subject 10 revision beged upon further
sampling which is plesned for thc ncar future. The ider content (f{bers

greater than i microny in lengih) varied with the materis) hampdled, but A

in wll cascs averaged less than 2,2% by count.

B. Interpretation of Results

Threspold limits have been establiashed for mincrel dusts for
use ay guidex in the control of health hozards and represent conditioms |
under which it is le-lieved that worixrs may be yepesiwwdly expozed, duy aftar
doy, withoul adwerse effect. The latest value for astostos-containing
dust which has leen established by the American Conference of Coverrmwntal
Industrial Hygicanists (ACGIH) iy 5 opper {total dust count), This figure
i5 baved ypon a etudy in the astesiws watile indusiry where worker exposurea
were fairly ciomstant, It has doubtful rclisbility when applied 10 pipe
covering opertations (see refcrence listed in Table 1) where dust exposure
is highly veriable and weighted-average conceatrations very difficult to
determine. Another ractor which cocplicutwesz the inwrpretation of duat con-
centrution dsta is the (iber content of the suspended dust, Althmgh it ie
xnown hat, cottrary to most mincral dusts, {1 i8 the lame (i.e. lang}
{ibcrs which wml W produce asbestosis, this fact is igpored in tht present
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reshold 1imit which $s based cn total duat count, The fiber content of
the airbornc dustl sampicd in the texiile industry study was es high es

26% for sore Operelivns as comparcd 10 ) or 2% in the present study. There-
fore duat froo \he Quihcy shop operstions studied iy less hazsadous than
1hat upon which the ihreshold linit was based,

I view Of the ‘sbove considerations the threstnld limit of

5 mppef should bc considercd only as & guide for control purposeg, f.e¢., a
benchmark 1o shoot for when cvaluating control procedures,

c. Discussion of Results

Compsrison of the threahold limit{ with the listed average dust
concentrations of Tablc 2 shows that seversl opeérdtions produce objection-
ably high dust concentrations, viz., rrinding-routing, band sew cutting,
packing-handling ard swceping. ilwev2;, couperison of average dusti cune
centrations for these operations with whwse messurcd clsewhere (see Table 2)
indicates lower concentrations at the Quincy shop Lthan what might be expected,
This is undoudiledly duc to the dust control provided by the existing industrial
venti)ation mystema as well as to o lower work rate than was the case in the
other surveys, Dcapite thciae cncouraging findings, dust control at subject
shop cannot be considercd good. It can be improved by oore efficient operatiam
of thc local exhaust system and by the compulsory use.of respiratory pro-
wetive cquipnent (sec "Recomondations"),

Tablc 2 also shows that one arca of work, which 15 a potentially
scrious dust-producing operovion, has yct o be studjed, i.c., installaticn
of pipc covering uwd other insulstiom on bourd ship, Tids {3 10 be ptudied
in the noar future (sce “Recommondations™),

III. Performance of Industrinl Exhoust Systems

A, Hood Performance

Table 3 preaents Lhe field dats obtained relative to the per-
formance Of ¢ lwu exhaust systlews &t We Quincy shop. System #] conaists *—
of hoods &t Lhe grinder-router table and the spindlc saondey ductled 10 &
size 10 Acrotec "Integral" Dust Collector. The efflusnt frum this collsctar
iz diccharged alove the building roof line verticolly downwerd Ly seans of
@ U-bend. System #2 consists of 9 hoods (2 et the J3' Land saw amd 3 8t the
rablc-band &ew) ducted Lo a aizc GO 'Acroiec collector. The efflucnt f1oe
thin collector 1s discharges beside the slize 10 Aeruwec stack. Hood volumts,
ax shown in Teble 3, were determined bty the hood thyovat suction method.
Totel airflow for system #1 was 180 cfw, s 1,200 cfm for system #2, Thesc
myswns e rated at 300 ofm and 1,800 cfu, respectively. Not only ere
Lhese Ayslems Operaling &L lower than possible capacity but tho relative
distribution of air (low per hood ia poor.

Taeble £ liats the suggested redesign criteris for these two
gystems which zhould give optinum dust conirol with the cxisting equipmecat.
The volumes shown trc Lhe minimm recowcanded by them- ACGIH apd have beeg
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shown, by experience, to provide sdequute dust comtrel. The basie changes
In e 1wo £VEiems are the clinminotion of hood 4C, the connection of hood 1
12 syswen #2 (instcad of system #1) and the resizing Of connecting ductwork.
Hood 4C, wnith is o “Rube Goldberg" atlackxnt W Lhe Lable-bond sow, will
not be necessary if flow through hood 4B is maintained as shown, Hood 2
requires either (a.) the full capacity of aysiem #1 or (b.) connection W
a different system. Method (b.) was chosen since he grinder-router pro-
duces the grestcst asount of dust (sce belaw) of all ventilated equipment
wherefore requiring 8 Jarge dust stwWrige hopper in 1he collector, #s cxisvs
in system #2. (System #2 ot roted flow is more than adeéquate to handle
Whis edded hood when air flow is distributed properly, &s shown.) The
ductwork rvsizing, together with a better design of the entry 1o the sim
€0 Aerotec (1.e,, oetter layout of branch duct eatrics) will ensurc proper
lwod eir flow distridbution, After the sysiem i3 redesigned, s above, the
correct mir {lows will be assured if the hood cntry lossca are as given

in Tadle 4.

B. Collector Perforuance

Table 3C shows the obacrved and reted Presaure loss charwcter-
islice Of each system. OSystem #1 $a operating et only &% of reted
capacity, -This i5 due 10 & cOllecilor pressurce loasd of six timeg normal
(12.2 wvs. 2,0 ins. water). Similarly, systes 42 is operoting st only
TUE of raved capacity duc o a collector pressure loas of about twice
normal (3.9 vs. 2.8 ins. water), The cause of this incfficient operation
is plugged collector tubes (by visvel inspectien), These swedl diameter

" tubes are the primary dust collection clementis of the equipmant and easily

become plupped when the dust hoppers are not cleased out frequently encaugh,
The units can be relurncd to and maintained ot proper operating copditiona —swsewms . e
by thorvugh tube cleaning followed by an enforced progrem of proper clean-
out frequency., The bina should never be allowed W becoow more than about

1/2 to 3/4 rul. _ .
Table 3D prescnts the results of 1imited siack (point-of-dischargs) o
sempling under conditions of ¢uitulially maximm dust losding to the col: . i “yfmenc o emce

lectors. It wns ispossible Lo obloin collcetor inlet loadings eithor at the

nooda or at ihe cullector because of limitstions in hood opepings and equip=

ment arrangeswnt. NO attenpt was mode to semple at (sokinetic conditions LR
&nd, therefore, the loadings shown should be considered ex order-of-magnitude
only. Despite this limitetion, the c¢ffluent concentrations are obviously
extiremely high for system #1 & highey than desirable for xystem #2. It wes
observed thut tle effluent {7om thene two stacks gsettled repidly within the
bounduries of the Quincy yerd. Some mechanical equipment in pearbty shope,
es well o5 parsed sutomobiles in ihe vicinity have reporiedly been affected
adversely due Lo the dischorfe (5om these svacks. In eddition, the effluent
from these culjeclors, at times, reentérs e pipc covering shop adding to
the existing dust comcentrations.

The cauce of tie poor performance of the Lwa ¢ollectore, ea-
pecially the wize 10 Aerotec, iz the zame 45 that which causes the poor
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hood performance, i.e,, collecior tube plugfing. Wnen the collectors ate
thorournly clesred and pProperly mainteined and when the exhaust sysieme

are tedesicned, os Gatlired above, the effluent eoncentretions ghcuid drop
to less objectionible Jevels, In pudition o Lhe izprovemerl which 3nould
be effected by htod and eollector madilications, the siacks from csch
system shouid be rodified 10 & vertical upwasd orientation eand covered with
a weother cap, Thr exiatine height (%'-6 above yoof level) fo adequate
aince ertensicn ¢f the height might leed 10 an outeplont probdlem by increasing
the staex falleat trejectory. It pay B¢ necessary W change 1o a gare
efficiert duat collecrion Eystem but the atove procedure should de followed
firet. Basically inertial collectors, «x now inatelled, should be sdegquate
for this probles,

. Conclusions

1. Objectiorsdly high bresthing zome dust concentratiana are
produced in the shop during grindingerouting, baml saw cutting, packing-
handling and sweeding.

2.  Further stuaies of both ine-ulop and on-ship dust conditioma
are warranved.

3,  The in-shop conditions are duz, in part, o poar performance
of the wwo existing industrial exhaust mystéas which 1s caused hy poor
design and operation of the Eystems. :

L. A serious dust fall problex also exists nesr Lhe shop due to
the poor performance of these systems.

- o Y
5. Redesign and better operation of the systeow will zeduce btoth

in-shop and ouldoor Gust problems.

V. Recoymendationa

~.

1. Further studies of dust exposures in the pipe ocovering shop' -
and during insulation instellation on shipboard ghould Le made 88 goOUn As
prociicable in order 1o more fully ¢valuate the potential health hazards
of all operations cormected with astestos pipe covering (abrication aod
installetion atv Quincy. .

2. Buresau of Mincs approved dust respirators should be used by
8ll OEN Who are engaged in grimiing, routing, saw cutting, paclkdng,
hardling end sweeping 8nd proper supervisory surveillance should be mein-
tained 10 gsce that these respirfkvors &r¢ wom properly and consigently
during ihe Bbove operaticoms,

-
. wad g,
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3. The two exhaust systems stould be redesigned apd reconditioped
ag follows:

e, Hooda should be reloceated and ductwork Tecised as ahown
in Tuble <. (Speeial strention should be given to Lhe
design of the duclwork entry w the size 60 Aeyotec unit.)

b, The dust collector tubes and ductwork should b thoroughly
clemwd and the fans apd motors checied and recondiiicmed

if necessary.

¢. The existing steck scctions should bte replaced with 56
vertical cections and provided with weather caps.

d. The syslvemsx should then be balanced o give the pruper air
flows uzing the hood entry losses lizied inm Table 4.

4. A rigidly enforced program of deily cleansut of bBoth duat col-
lectora ahould be instituted.

5. The use of a portable industrial vacuum cleanor should be sub-
stituted for manuel sweeping,

6. Dust conditiomn sbould be re-cvaluated after recommendations

3, 4 and 5 are in effect. .- o -
The Office of Industrinl Health Engincering has sede arranpesents
10 e3gict in following-out recommendétiens 1 and 6.
—ule .

D. N. Aderoan T
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Teble 1. - Alrborte Dust Concentrations, Pfee Covering Shop, Quincy Yard

Dust, Con- fercent

Sanple centration Fitery

Hurber Dete C tions During Samol spper® {> 104}
A, Routing and Grind Tatl

YQu«3146 8/30/62 Breathing zone of worker at vemtilated 6.3 1.1

grinder-router tabic continuously routing
Kaylo (calcium gilicate) sectional inew-
lation. «orker wore respiretor. Ducte
work jeeking duat into arca,

YQu-315% 8/30/62 Bresthing zope of worker belping 9.8 Q.9
grinder-youter operator {unpacking,
paekxing, etc.} during routing ef
Keylo insulation {es above), Worker
wore respirator. Simultanecus with
TQu-3146,

YQu-3169 8/31/62 Same a3 YQu-3146 on nexuv dpy., Worker 3.5 0.4 - = e -
: wore respirator. Ductwurk repaired,

B.  Band Sew Culling Opcratvioms

¥Qu=3150 8/30/62 Breathing zone uf werker curting Kayls 3 0.3
tnsulation on 31! verticel band saw —— B
ventilsted &t top and boitom of un. .

1 . KorTker wore respirstor,

TQu-3152 8/30/62 Sim{lar w YQu-3150. Worker 414 not ok c.é6
wear regpirstor. '

YQu-3157 8/30/62 Breothing zune of worker cutting Iyl 37 C 16 T AR e
cplite {corplcx «ilicates) slabs ¢a
tobic-band saw ventjlawed at w0p axd e

botten of run. Worker wore regpirator.
Botwom hood ineffective,

YOu-3164 8/30/62 Breathing Towe of worktr assistiing opera. 5.3 3.)
tor of table-bard saw during operations
similar 10 YQu-31%7. Worler dia not
wear respirsior,

YQu-3170 8/31/62 Approximste breauiing zone Oof workey 2.6 0.4
during operstions simiiar to YQu-3150
on pext day, Worker did not wear
respirator,

* mppc! - =millions of particles per cubic 00V of air
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Table 1. - Alrdorne Dust Concentrutions, Pipe Covering Shop, Quincy Yard (Cumt'd)

Dust Con- Percent
Sarple centration Floars
Number Date Conditions During Seapling mppef” {> lg]
€. _Prefabrication and Sewing Operations
TQu-3148 8/30/62 General air in south end of shop re- 1.6 L4
prescntative of exposure of ons aewer
and 2 form-nakers working with anoeita
insulation and azbestos cloth covers
ing. ko respirators worn. Aversge
gereral shop sctivity,
YQu- 3156 8/30/62 Breathing zone Of workes prefabri- 5.4 0.0
cating and cemonting valve covers
using trowel And caledum cilfeate-
asbcatos cemcnt. fcspirator not worm,
TQu-3165 8/30/62 Similer e YQu-3156. Respirstor pot a.9% 0.0
worn.
TQu-3171 B/31/62 Repeat of YQu-3148 on next day. 0.94 6.0
General ahop ectivity about aversge.
D, JMiscellaneous Operstions
TQu-3151 8/30/62 Breathing avne of worker unpacking Xaylo 10.0 1.0
v sectional insulation. No othrr duat
producing activity in shop, Worler wore .
respirator, —eptgbitgfn <
TQu-3158 8/30/62 Breathing zonme of worker boxing Iricalite  16.6 1.8

slaba. Table-band saw ncarby operated -
10£ of sample time  Workrr ware respirstor.

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

YQu-3153 8/30/62 Breathing zone of worker sweeping floar 37 o 1.
on east gidc of shop., Floor wetted down
1ightly beforehand. (Three other oweepera). -

TQu-3154 8/30/62 General eir of ¢ntire obop during and 13,3 0.7
after sweeping. Swreping ane-ihira of
samdle time

YQu-3168 8/30/62 Similar 10 YQu-3153 (aifferent sweepor), 6.4 1.2
worker wore respirator.

- - - - - - - - - - -

TQu=-3149 8/30/62 Breathing zone of worker c¢leaning cut 59 0.3
bopper of Aerotec (size 1C) dust col-
lecior and then sweeping @p, Ko respi-
rator worn,

ey
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Toble 1. - Adrboroe Dust Concentretione, Pipe Cavering Shop, Quincy Yard (Cont'd)

Duct Con- Perceat -
Sample centration Fibters )
Nurber Date Conditions During Sampl pppet” {> 1@!
D.  Miscellanecus rations (Cont'd
TQu-3167 8/30/62 Bresthing zone ©f worker cutting 2.6 3.8
fiberglass oheeting with pertable
table caw, Good genersl ventilaticu.
E. Gerersl Stop Adr
Iu~3147 8/30/62 Ceneral air of entire shop during 2,5 0.5
averace eactiviiy. Fair geperal
ventilation.
YRu~3159 8/30/62 Geperal air of entire shop during 2.3 0.0
lunch pericd. Fair gencral ventilation,
TQu=3166 B8/30/62 CGeperul of entire hop during pericd 0.14 D0 .. .. Lol
: of little dust Froduction (esscwbly : )
operntions enly}. Fair general venti-
laticn.
XQu-3172 8/31/62 Geoeral nir of shop ar¢s in vicinity ). 4,0
of routing and sawing erces. Averege
activity. (Some dust frowm Aerotec
L 8 LRI 7 & e

efflucnt rventera shop,)
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Table 2. - Awrege Dust Comcentrevions and Comparison with Other Studies

A. Average Capcentruticms

Pust Concentration-mppef  Dust Ccmcen‘l.rltim—.pt‘f

e osured Reporied risewhere
Ho.
Sperution Secples Rangze Aversge  Range Aversge
¢rinding 3 3.5 - 9.8 6.5 9.4 - 1004 50+
Baxd Saw Cutrting H 2.6 - N 18.7 11.0 - 100+ A2+
Prefebtrication-Geving 4 0.9 - 5.4 2.2 21 -~ 12.3 6.2
Pacidng-Hand1ing 2 10,0 - 16.6 13.1 --- -
Sweeping 3 6.4 - 37 15.6 .. -
Ceneral Shop 4 0.1 - 3. 2.0 0.0 - 2.6 8.2 N
Aboard Ship - .- - 8.0 - 250 & 4
B, Average Fiber Content
Perceat Fibers (*1Qu)
Dust Source No, Sasmples Range Averege
Xayle insulation (calcium silicate) 12 0.3 - 20 1.0 .- e
Tricalite insulation(complex silicates) 2 1.6 - 3.3 2.2
General 1 0.6 - 1,4 0.4

R - » S

Sce Fletacher, W.E,, Viles, F.J., Gede, R.L. and Dripker, P, "A Heelth Survey
of Pipe Covering Opermtions in Conmstructing Naval Veesels", K J. Ind, Hyp. and Toxdeel.,
28, 9 (1946).
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Table 4. - Remormended Exhaust Volumes for Existing Ventilation Syatera,

A. - Systenm & (Aerotec-size 10) (300 c¢fm capacity)

-

lipod Jecstion
2 Spindle sander
Total . . .. . ¢ ¢4 v .. s e e e

*

1 grinder-router table
3 34 vand eaw - wp
p). . " " - bottew
LA table-bard saw - top
« 4B " " "« bottop
&L remOve
1% ) N

e e

" sam designaticn eg Table 3.

B. - System #2 (Acrotecesize 60) (1,800 cfm capacity)

Minimm flow Reploce with
required duct diam.

e ins,

300 4.5

300

350 4.5

350 &3
350 4.5

50 4.5

350 4.5
1,730

: .:/E-‘nE Vs W

Correct Entry
loss (hy)
wa

1.2

1.1
1.2
1.2
1,2

i.2
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