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Industrial Eygiene Survey, Navy Yard, New York, ¥. Y.

Introduction

The information which forms the basis for this report has been derived
from four main sourcess (1) a study of the files of the Supply Officer to
determine what potentially haraful materials are being requisitioned by the
varicus shopsy (2) inspections and surveys conducted in the shops; (3) ane
alysis of the case histories of oivilian azployees who, becauss they were
suspscted of suffering from an oosupational disease, were referred to the
industris)l Health Officer for examination; (4) the results of periodic ex-
aminations of specific ocoupational groups,

The New York Navy Yard is one of the larger srore sstablishments, Age
sording to the records of the Accounting Officer the total civilians om the
payroll as of December 30, 1942 numbered 64,479, of whioh about one fifth
were clerical and four fifths labor. The distribution of these employees by
trade is shown in Table I. The nunber of oivilians exployed was practically
trebled during the yewr 1542 but the relative rumbers in the various shops
meintained & fairly constaat ratio, In other words, most of the.shops ex-

hibited relatively the sams rate of growth, In caloulating some of the rates _

used in this report s uniform rate of growth has Deen assumed,

Location and Nature of Oo,cugttiom Disesse Hasards

This information ean best be presented by enumerating the pertinent data
shop by shop. Only those zaterials and processss considered to be of signife
" icancs will be mentioned. A complete tabulation of potentially harnful sube

stances 1s given in Appendix A, S

1. Fuel Plant, sﬁop 0l. Benscl, carbon totrachloﬂdo. natallic mercury,
caustic sods, cresol, various paintas, Iaoqosrs and driers. These:
materials are handled and stored, bdut nst actually used in the Fusl

Plant, Lsaking or ruptured drums and containers constituts s potential

health hasard but one which has not becone manifest,

2. Central focl Shop, Shop 06, Abrasive wheels constitute the principal
potantial health hasard.

3. Eaterial Laboratory, Shop 09. Cutting oils, sbrasive whesls, benzol
and verious paints, laocquers and thimers. Flams testing of cables
and the handling of numerows materials for testing give rise to many

_ health hasards. o , : , ‘

4. Shipfitter Shop, Shop 11, Cuttidg oils, abrasive wheels, zetallic
Rercury, cresol, various cemeuts, lacquers, paints, thirners, varn-
ishes and driers, welding slectrodes of varied composition and with
varied coatings, acetylsne, hydrogen and other compressed gases.

The health hazards associsted with ‘electric are welding far overshadew
Sy ovlier govupwcional healtn prodiem &t this Yard. Burns amd eye
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injuries {finshes) constitute & major part of the aceidents and
the innalation of weldingz fumss 18 by far the rreatest cause of
occupational illness. As will be shown later, welding fumes af-
Pact not only the shipfitters and welders, but also meny other
wrades and constitute the outstanding cause of occusational qige
Seaze moroidity. Closely reiated is the hasara crested by acety-
lene outting and burning,

Sheetmatal Shop, Shep 17. Cutting oils, fibrous glsss snd as=-
bestos insulating materials, abrasive wheels, solder and rubber
osusnts.

Forge Shop, Shop 23, BExcessive heat and varistions in temperaturs
are the main health hasards.

Sachine Shop, Shop 3l. Cuttiag olls, abrasive wheels, -lud, bene-
38l, ¢irbon tstrachloride, paints, lacquers, thinners snd driers,
01l dermatitis is the principal heslth hazard,

Ordnance Machine Shop, Shop 38, Same as Shep 31,

Outeide Kackine Shop. Shop 38, Same as Shop 31 and 36, The oute
#1de mACHINistS are smOng e Yrades iacirectly sffected by welde
ing fumes (Ses Shop 1I}.

Blectrio 8hop, Shop 51+ Cutting oils, catloes, abrasive wheels,
bensol, carban tetrachloride, lacquers snd varnishes. The prine
cipal health hazards arise from working adjacent to welcers mna
irsa hancling cable containing chlorinated nsphthalenes and
diphenyls,

Coppersmith Shop, Shop 65, Lead, abrasive compounds, acids.

Pipe Shop, Shop 58. “rl..liﬂl wheels, relfrigerant ;iu:, rubber
cezents, painta and lacquers.

Pipe Coverer and Inasulating Sh:;p. Shop 88. Asbestos, adhesives,
fibrous glass and related insulating materials.

Joiner snd Shipwright Shop, Shop 6l. Exotic woods, abrasive
wheels, carton tetrachleride, rubber cemsnts, paints driers aud
paint removers, fibrous glass and adhesives. Fibrous gles: dust,
and fumes from xylocl or cmrbon tatrachloride in the adhesives
constitute the principal health hagards.

Paint Shop, Shop 71, Numerous paints, lacquers, thimmers, driers,

paint resovers, fire and gas proofing ccmpounds, insecticides.
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18, Publie Works, Shop 79. Cutting oils, lead, bensol, carbon
- tetrashloride, paints, lacquers, thinmers, peint rezovers.

17. TYoundry, Shops 82 snd 85, Silica ssad, parting compowund, lize,
abrasive wheels lead, magnesiua, manganese, xino. Ihe princi-
pal hazards arise fres dust and from metallic fumes,

The 1ists of materials cbtaizable through the centrsl riles of the
Supply Officer do not cover all hasardous aatsrials ussd in the Yard,
Soze of the skrops procurs proprietary and open purchase {tsms, some of
which have been found to be injurious to healthe It is practically ize
possible to maintais a ccmplete fils on these matsrials.

Eflacta of lzposurs on Hsalth and on Praduction

Ae Information obtained in periadic exauination of spscifie oo
cupational zroups.

Ihe periodic exaninaticns performed during the year 1942 on civiliang
ezaged 13 potentially hasarcous trades ars shown in Tadle Il. Nith the
exoeption of two msn waployed at the Clothing Imprezmation Flant and exe
posed ts tstrachlorethans, nothing was found to indicate that ay worker
in any of these trades was sufforing from ths results of the specific exe
posures Thess two zan wers found to have enlargexent of the liver and were
tranefarred to other worke At the present tize a survey 1z heing ccnductad
smong electricisss who handle cable which is quropl.hd with chlorirstsd .
¢yolic hydrosarbons. Larly indications ars tha” sn sppreciable number will
be found to have the so-called halowax dermatitis or chlorscns, Trose so
affected will be rexoved frox this exposure, '

Bse Analysis of caces ment to ths Industrial Fealth Offies becauss of
suapocted oacupational digemse, - ' - C -

Ascurats rocords of all cases referred ta the Industrial Health 0ffice
bave bewn kept since Septosder 1, 1941, From then unti) December 8, 13
& total of 792 cases were sesn, “hen thess cases are classifisd as to .
type of hassrd responsidle {t {s found that = =jority were dus ts one of
five agents, The five principal causes of sortidity ere ziven in Table III,
slong with the number of cases attributed to ovechy. It will be rated that
only 307 (3846%) of the cases reforrsd were considared by the Industrial
Zealth 3fficer to be truly isdustrisl iz arigins although 811 752 were seen
because the employee or s mediocul officer had thought that there was a
poasidility of ecoupational illaess deicg present. o the momeiadustrial
group there was a relatively large proportion of cases in which no definits
health hazard could be held in suspiaicn, Thess osses rangsd literally
from Acne to Zostar, ;

An analysis of the 307 aeses of industrial illness dy sosupation snd
type of hazard i given in Table IV, I% can be clearly ssea in Table III
and IV that the greatest cause of mordiaity nas bOeR welidg JURes and that
BALY Iredey oeNiUes WELOSPS are arfected, The second most common cause of
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{ndustrisl {llness is skin irritants which of course embraces a wide
variety of substances, Eleoctrio cable, csausing the so=called Halowax
derzatitis was the most frequent offender.

. The frequency with which industrial illness ocourred in the various
shops is not necessarily & true neasure of morbidity becauss of the wide .
‘di fferences in the numbers employed. True morbidity rates can be calou=
luted either on the basis of uverage nunber of wmployees per shop or
better still on the basis of man hours. The latter is considered pre.
ferable since it gives the time of potemtial exposurs. A man who works
ten or twelve hours a day obviously runs s greater risk of developing
an oosupational digeass than one whp works ocnly eight hours. The more
bidity rates for the variocus shops are givem in Table ¥V, Morbidity above
the general aversge for the Yard was found in the ¥aterial Laboratory and
among shipfitters, welders and burners, electriclans, pipefitters, ship-
wrights and painters. The principal causes of industrial illness in these
shops can be seen by referring dack to Txble IV.

In & great wajority of the caszes seem st the Industrial Health Office
the iliness was nat sufficiently severs to-requirs sending the individusl
homie or to & hospital, Eowever each visit represents a certain smowmt of
lost production tizme and of diminished efficisncy. When welding fumes
becoms annoying in a ship's compartment relatively few of the men are suf-
fioiently affected to warrant & visit to the dispeasary. The usual practice
is to work for s tims and then ocams up on deck for a "blow®. In many cases
according to scme estimates, & workmsu may spend as much as one auarter %o
one halir or hia total work snmif% away from actus: productiocu bevmuse or the .
presence oI exceasiv* welding rumes, A similar jtatemut zay be made in
rezard vo fumes iroa wirting and burning or metal, cuemicsl fumss and
arritant quste. Skin irritants rarsiy sesule in sigaificant lesa of pro-
ductive time but in many cases it is necessary to ohange the type of work
oi sn individusl who may have become sensitised to & particylar skin ir-
ritant, . .

Methods and lquizgt for Allevisting Rrposure

A complete list of persomal protective devices used in the various
-shops is gives in Appendix D. The list includes goggles, respiraters,
helmets, gloves, face shields, hand shields, leggzings and foot gusrds.
The supply of these items appears to bs adequate, The type of squipment
. ordered is decided upon by the shop persounel,the orders being approved
by the Safety Buginesr. The issuing of protective devices is done dy the
tool room storsksepers who are not alwmays fully fseiliar with the type of
exposure for which the equipment iz issued and consequently cne not in-
frequently finds employees using protective devices which are not properly
suited to the work in hand. '

A sunmary of steriliszing procedures for protective equirpent is given
in Appendix B, It is apparent that thers is cousidersbly lack of wmifor-

- mity,



in the handling of sterilizatica. The repair and asintensnce of pro-
tective devices also varies from shop to shop and iz some instances has
been found to be not entirsly satisfactory.

There are two paintespraying booths in the Yard, both of which
function in a fairly satisfsotory mamer, Exhaust heods owver dabdbiting
baths and l1ead pots sre satisfactory, Indoor pickling tanks depend en
genersl ventilation, which is spparsntly adequate, Radius dial painting
is done in & well-constructed hooded table, V

The prinsipel ventilation problem oconcerns the removal of fumes
created by welding and burning operstions. In genersl, this 1s acccuplished
by portadie blowers with flexidle 4~ metal kose., 1ne figures givem in Table
i1l indicate tuat the methods in yvogue are rot aiways successiul in ascompe
lishing desired results. 7The problem 1s oms of grsay complexity dut is of
sufficient importance to call For more sttention than it now receives,

Recommendations -

l. Bxployment of oivilisn "health inspectors® snalegous to the
presmt safety inspectors, to kesp a closs watch on all condi-
tions which may adversely affect health and to essist in routine

surveys,

2. Intensive study by vemtilating engineers of methods of mere
adequately contrelling welding fumes in ship construotion and
rmo .

3« Improved maintensnce and more sulightened issuing of perscaal
protective devices. Certain shops are large emough to justify
employing cne or more individusls exolusively for this work,

4. Standardization of methods for sterilising personal protective
squipment, ‘

5. Discontinustica ef testing breath samples of x-rsy workerzyfor
radon, )

8. Approval by Industrial Bealth 0fficer of all protestive hend
oreams, soaps snd oleansers used by shops.

7+ Approval by Industrial Health Offtoer of open purchase items
such as solvents and cleaning compounds,

Todyesxy 19; 1343



. Table I '
Distridution of Baployees by Sho

Shoyp - Percent of total
Ho. . Neme Emoloyees
00 Publie Works 0.1
a Supely 5.9
02 Transportation 1.2
03 Power Plant 0.4
04 Admini stration Labor - 0.7
08 Central Tool 0.2
09 Yateriel Lab, 1.8
1l-12 - Shipritters, riveters 22,0
chippers, caulkers
1?7 Sheetmetal 3.6
28 Hdalder, burner 9.9
a3 Machinist (inside) : 8.8
38 Machinist (ordnance) 3.6
e - Machinist (outside) . 5.9
43 Boilemmaker 1.2
a Zlectricians 8.1
53 Copperamiths 1.3
5658 Pipe, plumber 5.1
) pipecoverer .

138 Shipwright 4.8
71 Painters . 1.5
72 Riggers 6.0
78 . Flag and Sail 1.8
79 Public Works 2,9
82-85 Fochdry o , 1.0

94 Pattemn : . 0.4



Teble IT
Pericdic Rxaminations, 1948

Qccucation No. Mned

Orans operators 178 .
Plastio painters 174
Tibre glass workers {chest z-ray) 257
Asbostos workers (chesh Z-Tay) 146
Foundyymen (chess X-rey) 264
Zeray, radium and yadayr workers 24
Clothing impregnation (tetrachlorethane) -

Total o:cnoqooo¢QOQo}¢'esd_oo_oo'ooiutaoouuc-ﬁoooio 1127.



Priacisal Cause of Yorbidiey

Bazap3 i tonel
Nmas, zelding 133 152
oo, custing wnd burning 23 14
Fimes, cnantoal : g 15
Dusd is* A
Skin Irrissnts 68 a
Other W23 L’%
&m CADSVSIABRIVIBULNBSESebadnovesrsid 3&? 48

ligzzal [

3
3

--9%1n 10 easss Ahare wag 4 combiand :hm:&nd dust bhazard

I* sasen considered 1o de of ipdustrtal ovigia
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susws qousidersd $0 be ancn=indusiyrial



Tsble IV
Oconpational Diseaae Casesa by Sb.op and Tyye or Eazard

Shop ____Hazard
~ Fumes ' Scin .

No. Neame Welding Butriing Chemical Dust Irritant Other Total
(128 Sapply G 0 0 1l e - 0 1
09 Materiel Lab o) 0 0 ") T 0 7
11 Shipfitter 33 4 4 1 1 5 46
12  Gnijyper & Caulker 20 2 1 & 4 3 A
17 Sheetmevar 8 0 1. 0 2 ¢ .- 8
28  Welder - 39 16 1 o Q .6 - 62
i  Hachinist(Inside) O 0 0 0 .9 b 10
38  Machinist {oxd.)....0... O.. . ...3 O 3 .0 6
38  Mashinis? (‘otztside) 7 1 5 1 - 0 7
4  Boiler, 2 0 0 0 -0 1 3
51  Xleotrioe, 14 o 4 o b33 4 35
§3  Copper, 1 o 0. 0 N 0 1
58 Pipe 5. 0 2 0 8 1. 14
68 Pips cover:’ L IR < I - 0 i SR S 3 .3
§1  Shipwright 3 0 14* 1* 2 0 - z0*
71  Pains .0 0 12 1 7 e 2
72  Rigger 5 0 3 2 2 - 1 13
78  ¥lag and Sail U 0 e - 0. 1 0. 1
79  Public Works 1 0 0 0 3 0 4
82-35 Foundry 9 QL Y ) 2 ~ 9_, -2,
!'oﬁls oon.oono.cc;o-oa 135 &3 .51* 19‘ 6$ ' ‘23 m.?*

N

* Ten cases had combinod fume and duss bazard




Table Y
Oceupational Disesse liorbidity Rates by Shop,

Shop
No. Heme . Man Hours(i) 9.D, Cases(z) 0.D. Rate(3)
0l Supply 7.53 ~ 1 0.13
09 Mat, Lab, 1.13 ? - 5,88
11-12 Shinfitter 21.33 77 ' 3.62
17 Sheetmetal 3.28 8 2,44
28 Welders 11.55 62 5.37
3 Naehinist (Ind) 3.38 10 1.08
38 Machiniat (Ord.) 3,08 6 1.96
38 Mzchinist {Out) 5.0 17 ‘ 3.4
41 Boliler l.44 3 2,08
a Raectric 7.95 35 4,40
5 Copp.r. 1.28 1 o .81
58«58 Pipe & Pipecoverer 4,63 20 4,32
61 Shipwright , £.65 20 4.50
71 Paint 1.64 20 12.20
78 Sail and Flag 1,89 1 0,53
79 Public Works 3.14 4 1.7
82.85 Toundyy 1,04 _2 1,93
07 - 2478

Total Tard 111,00

(1) 1114cns of man houm for period Sest. 1, 1941 to Dec, =i, 1942
(2) Total cises for period Sept. 1, 1941 to Dec, 2L, 1942
{3) Mmmber of cages per millicn man hours,



