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@ NONDAY NORKING AND AFTERMOON - SYMPOSIUM ON THE LITERATURE OF LAB SAFCTY AND
REALTH - M_E. GREEN, Presiding

1. HEALTH AND SAFETY ITTERATURE - WMO REALLY CANES? Hpward W, Fagetr, Faveert
Consultations, 12920 Matey Road, Wheaton, MD 20906

Headth and safety 1itersture wl)1 be vevieved with respect tu tiwee types of
uscret

1. the pruphylatic user -- who wonders how accidents snd health rishs may be
controlled or prevented before the facty

2. the Dostmorten user ~- who wante to know what happened after the facty

3. the optimistic vser ~— who, in spite of numervus “hwrror stories” etill believes
chemtcel and other materisls can be synthesized, handled, transported, rescted, and
dispused of rafely, for the benefit of manking,

The shave teview wil] be seen 1n the context of "cost-effective” or “benefit-risk”
analyscs, dictated by the current sconomic consideratinna.

2. WHAT SHMOULD A LAB BAPETY BOOK ACCOMPLISH? h: ’!!lﬂ!ll!l 8 P Regearch
Center Sunbury an Thames Middlesex 1416 7.

Chemical safety books need three attiridutes to be of real use to

ohenigts and their managers. First, they must pereusde all levels of
1 and 'y workers that sound safety practices are an

essential and integral part of sffective technionl operations. Jecond,
They wuet provide well_presenied information relevant to th range of
chenioals and experimental teohniques now encountersd in the laboratory.

9ird, they must provide referencaes to further souroee of mors
detalled information necegsary to develop thle general attitude into &
Mgher level eof understanding wherever possible.

User response to previaous editions hae played a part in shaping the
new third edition of the Royal Soclety of Cheaistry’s HALARLS IN DIA
CHEMICAL LABORATORY, and the suthor looks forward to suggestions fer
further improvements.

3, PRUDENT PRACTICES ‘PO RANDLING LISLR! « Blasne €,
McRusick. Meskel] Laboratory for Toxicology and lndluuhl Medicine, Du Pomt Co.,
Wilmington, DY, 19898.

A Mational Research Council (WRC) Committee vecently fssued a report of the
asbove title. The report was prepared in response to chemfste' concern sbout long-
term tonicitise of many chewicals weed in resesrch laboratories. It provides
puidelines for safe handling and dispossl of hezerdous chemfcale An lshoratories.
1t discunses the full range of chewical hatards, including risks from fire, explo.
sfon, mcute toxjcity, and chronic toxicity (e.g., carcinogenicity).
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Mo facilities or procedures can wake chemical operations totaily free of
barards. MNowvever, the laborst e-n b- fe place to work {f there fs fnst{-
tutionsl determinstion to have ty program; active participstion 3
2z by the whol f; good mtnulm. including an mple supply of well-designed
hoode; sppropriste protective clothing; snd storage, handling, and dieposal of al}
chemicals in vays that recognize ti 'y chemical cen be roxic under some eir-
cumstances. The report's guideld: 8 practics]l slternstive to detailed
regulations on individual chemicals.

4. PROBLEMS IN ACQUINING AND INTEGNATING CHEMICAL SAFETY AND HEALTH INFORMATION
FOR HANDBOUK OF LABORATONY SAPRTY AWD CTHER MEFERENCES,
Norman ¥, Stesrs & Assooistes, Inc., NG Melbourne Ave.SE, Minneapcits,Me 55"!

Developing useful and reedily usedle tables of chomtos! hexerd inforsetion
presents two chellenging problems: how to acquire hezard inforsstion that ts
ueeful and how to present the inforsetion in » format that is sesy to use.

Laborstory scientists es well ss ohemiosl manufectursrs heve soquired dsts
sbout the heslth end eafety hesarde of chesicsls, but the dnts Is frequently
not svatlsble in the open litersture. Laborstory chemics] exposures, spille,
splashes, unexpected resctions, fires end exploaions sre seldom reported, snd
menufacturers sre not eble or willing to publish all the hazard dsts they have.

Presenting chemical hesith and sefety informstion in convenient tables
involves sslection of pertineat dale and integration of the dats in » Jogiesl
formet. The Tables of Chewice} Haserd Informetion in the Handbook of
Laboratory Safety repressnt one step In sn ONgoing effort Lo present chemios!
heslith and safety informetion on meny ohemicals cowsonly used in laborstories.

Future tables should add information on toxicity, shelf 1ife, mensgesent
of aptils, snd waste disposs] methods Lhet sre both practicsdle and sceeptsble.

5.4 TEXTBOOK POR TRACKING CMEMICAL SAPETY. Anoa Turk Dept of Chemietr
The City College-CUNI W Y, N X 10031 v
Despite the inoreasing awareness thet cheuical laborstory workers,

inolud ng studente, are nunt to mlow onurannmuz risks, safe
instruotion tivity. Often it is lisi

Tt tmonﬂmum haur of the nrn nbn rv thl. whon the
o only ?ll}’ umo ot the :ouunc of the oourse ﬁ::un.
.

™ 1ate oh as fip -m
hasarde of ohronio upmo m reloga ' upxmuy, \o & sscondary

Broader and more intensive instrustion in safe sheslosl prastice
oan best be um in a a8, te oourse. At the City ceuu-. we offer
& one peneeter, ons oredit eourss that uses the text m and ek
(wou in mm. with n-luh. daoaillsn, N ¥ 1978 IM tuwun
by & faoulty ® r and gue: ors. The sane text is resossended
s -u»hnm. to oﬁuf hﬁon Ory SOuUrses.

A short Dook of this sort, that h nounr nrrmul nor tnmlo-
Vs of rules

u. osn offer far more than &
the subjeot of chemical urny ln a uy mmu uuu--
ing of the fundamental eoncepts of safe mollu.

5. + INTRODUCTION TO DISCUSSION, m}_{
axeen . clty vn!nnny of Mew York, City College, New York, M.¥. 10031

Chemical safaty litersture has recently upmbd gmltly. with
nusber of aew books eppssring. Some of ﬂnlo are revieved am'lnr thh
sywposium. It is worth oons dnln the re s for the rise in interest
in chemiocal --htx which lie Mhlna this lnennu in literature, as well
as the sibilities of implementing some of the recommandations.
Buggestions on the lstter point, as well as some speculations on the
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formex, will be welcomed furing the discussion. Points of similaritide
in approach, ae well es differences, will be considered slso, slong
with the reasons for these similarities and &lfferences.

7. RANKL DISGUSSION OP OHBMICAL SAPRTY LITERATUBE (no authors)
partioipants in this symposium and persons attending this symposium
will dlscuss both thoss books written by the authors who have presented
papers and the literature of Laboratory Safety in general. Points that
mizht be discussed inoiude; Which books mre better for oertain groups
of readers, What should a laboratory safetv dook mcoompliish, should
a safaty book sst & minimum or an idesl, what experisnce have the
attendees had with using theae books?
A1l interssted persons raglstered at the Meeting are welcome to
partioipate in thedisoussion. Preparsd eomsents, up to ten minutes
in length, may be presented at this esssion dy arrangsaent with the
syaposiun chairsan during the morning session.

[ ] TUESOAY MORKING - SECTION A - SYNPOSIUM ON FUNDANENTAL PRINCIPLES OF INDUSTRIAL
HYGIENE AND ANALYSIS - J.C. POSMER, Prasiding

8. DESORYTION OF OAGANIC AIALTI’BS nm ACTIVATED CARBON-PROBLENS AND SOLUTIONS.
Judd C, Pogner, Ph.D. N for 1 Safety end Nealth, 4676
Columbia Parkvay, Cincinnsti, Ohio 43226.

The vast maiority of industriel hygiene samples for orgenic vapor amalyate ere per-
formed by collecting an sir sample on sctivsted charcoal, desorbing with CS.
wubsequently nllylln; by G.C. Inbarent in this methodology ia the nﬂqtfun thet sl
analytes collected be independently of one another. Rarly work supported this
hypothesis, but later -tudh- have cast some doubt on this premise. This presentstion
will concern ftself with the demonst don of the effects of loading, desorption volume ot
emnnnt weight of sorbent, and the presence or ebsence of other adsorbed species, on

effted sre also made 88 to methoda for desling with thn

factors. Spect? ', wethods sre d for 1 ing the losding-desorption effi-
clency rel efficiency by varying desorptien parameters
and for elimineting tM prodles of tk ‘tpcmnu of descrption efficiency for certain
classes of compounde on the presence or sbeence of cosdsorbed species

$. STRATEGIES YOR RVALUATING ATRSORNZ l!m"l!ﬁ TO ACUTELY-! M!C CHBH]CAL!
vt and N,C. Spear. Dept. of
1ic Beslth, University of Celifornis, lﬂk-l-y. CA 94720,

Short-term occupatfonal axposures to chesicals very considersdbly in magnitude over
tiwe. It fa isporiant that this short-term variability be eom“-rnd 1n sateblishing

strategic eriterfs which define an ble (or when the cheml~
ca) in scutely toxic, The srgument s developed that the lndluml strategy of an ab-
solute celling limit fe since any con be declared unarceptable {f

» woffictently lecge nuwber of sswples ia co)lectad. It fa proposed thet acute-exposure
1iwita be defined fnstead as 8ir concentrations that axceeded by an explicit frac~
tion of the populstfon of OPUT "axceedance" recosmended provided
thet exposure limits incorporate opr iate eafet e Telatively large
for potent scute toxine snd sre emml] for irritan The implicetions of thie strategy
are analyzed with some existing ceiling limits proposcd by N10SH,
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10. MONITORING lwwux mmu 70 LOV VAPOR PAESSURE ORGANICS: SAMPLING AND
ANALYTICAL METWO! €. C. Andsyson. SRI International, 333 Ravensvood Averwe,
Wenlo Park, eulllon:h ’&025

The collection and pressrvation of samples of low vapor pressure organic materisis is
@ 83ff4cult problem for industrial hygiene sampling., Meterials normally sswumed to exiet
o8 aerasol In the workroom sey sctuslly have a signtficant vepor contribution to the total

p Unless p are teken to collect both esromcl and veper, the

weasurements may be low, If samples sre collacted on a filter, vepor losses to the cea-
sette valle may occur after sampling. For sawpling mathod evaluation, an assveption in made
a¢ to whether the materiel will be collected sm & vapor or an aevoaol,
phases wil)l be neasurad. This s b, ither on published vepor p
perimenta) deterufnations of wheth 1 fa present. We heve
n-yl(nl and -n yu:.l -:th for !nw por prassure organics. Th
g methods of this type, s
nlmdln’ n‘ulu of hbnntvry testing to Huld samples.

V1. O THE COMPLEXTTIES OF OBTAINING REPRESENTATLYE ACROSOL SANPLES, €. L Fatrent
arsa"® Alsmos Mationat Laboratory, Industrial yglene Group, S 49d, Lo5 KTowos,

Pe rﬂcuhu alr n-phs au ?(un coliected ynder nnhoklmﬁcﬂum cond!tions

or 1n_crogswi Hor very robes or clr filter fnlets a s igned
with ittle comi«rn on of J,'S'hm of sampling, For particlas less thln Iwm
2 fc diameter rmlnnhﬂu semples may be nhuhed with normat care; however,

[ nrtieh size thcredses cavefyl design of tm i Hng systes Becomes necessary.
The important system parameters in most serosol samp! n, are angle of aerosol spproich,
sampling and serosol nrun velocities, Stokes number of the prnclu, and the wall de-
nsluen in the u-‘

The theoretica nptcu of aerosol sampling, including recent work by I)!v'u, sel-
yaov and Levin, and Rajendren, will be reviewed and related to experimental results from
several investigators, ss well as to recent experiments at the Los Alamos Notioma) Laf
oratory concerning the sempiing afficiencies and wa)) deposition Yosses of several adr
uml!m fiiter cassettes, The Yatter tests were performed 1n a unique chamber in which
the semplers were moved through an serosol to generate a relative wind. Sempiing ve-
sults, when corrected for well deposition, agreed with recent theorfes of air sampling.
This work also shows that, afthough not smenable to theoretical analysis we)l deposition
Tosses may be smpirically predicted for a particulsr sampling system,

12, SYNTHESIS AND BVALUATION OF MEW POLYMIRIC SORBENTS POR COLLECTION AND ANALYSIS OF

VAPOR-PHASE ORGANICS IN AMBIENT AJR. B. D. Pellizzari, B. Desisn and A. Schindier.
Analytice) snd Physice) Sciences Divisions, search Trhnlh Institute, #. 0. Bon
12194, Research Triengle Park, NC 27709,

Comsorcin)ly avallsble polywmeric sorbents are 1imited as collection medis for
vapor-phase organics in amblent air. Thus, & synthesis and testing progras hes been
initiated to lonl-p better -m—u. ond more than 100 polyimide polymeric sorbents
have becn henssed. have been evalusted using & battery of test

rocedures; the sselection u ultimately the best for applicstion to sir pollwtion pro-
doms. In a parmllel fashion, the new poly-eﬂ are ehlneurlnd using s testing proce-
dure ﬁidn mldl sbout the phy 1 snd opert: of solwte-
sorbent { and this will be used to pndin the "best” chemical
polyseric structure for the eollletiou and analysis of nies 1w sir.

The testing procedure des four levels. Level 1 {screening) is devised to sort the

3 to specific desired properties. Level 11 (testing) selects the most

isd lur ond g the chemical data base for she
Tationale and polyme property cor i Level 111 (decalled testing)
provides deta on yhylieo-euuu-l properties of the sorbent. Level 1V (supplements)
testing) provides additional dats on the physical chemicel properties of solute-sorbent
interactions,

The systhesis and testing procodures will be discussed and exsmpies given. This
Tesearch was supported by 8PA Contract No. 68-02-3440.

P
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13, FURTHER CHARACTERISATION OF BORBANIS POR ANVIRONMANTAL BAMPLING
L& W. J. 7. Plecewios, J. C. Narris, and P. L. Levine.
ur D. Little, Acorn Park, Casbridge ss 02140

This paper gives results of an ongoing experimental T
evaluate the break gwa oharacteristios of :gﬂm‘:: rosing l’g:g:upuu
of organio vapors using an elution analysis chromstographic technigue
Potentia) interferences likely to exist in t{ploll industriel wrhpmo'
were avaluated. The effect of water vapor at relative husidities of

polar and nonpolar orolu on two commonly used
sorbents {XAD-2 and Tenax-GC) has been studied To acheive an aseesssent
of possibie compeiitive effeots m Murpthn. alztrues of analytes were
tu od for possidle deorsase in dreakthrough volumes. Bffocts om XAD-2
wall, dbut the volumetrio ureny of Tenax-aC was subetantially
aracterized for potential use in vepor
anp. vocoanut bas petroleun based oharcoal, silice gel,
Anbersord XE-340, u- . -nd m-a. Retention volumes for XAD-! lh’.
silioa gel were r::’h ble to those of XAD-2 and Tenax-GC; thoee
of the charcoals o reords were 2 to 4 orders of ua\nuo
higher, Reocovery of sordbate from oharooals is known to be poor in eome
oaoes, however, and recovery froam the Ambersorbs is suspeot dut under
investigation.

-3
&
3
3
i
g
a.

unov IATE WPEHMICE SYWIES Of SWM[ RETENTION AND BREAKTHROUGH VOLUMES ON POROUS
. W, CPC International, Sumit-Argo, IL.
:2$01”= ol I.mm m J. F, '10:«1 x. ﬂﬁ"r D. Little, Inc., Acorn Park, Cambridge,

Elution gas chromatographic data has proven of value in ascartaining the breakthrough and
capacity cmncm-luics of sorbent medis utllued in envirormental and work-place

sanp) ing methodology. Retention vvlm data obtained by the elution GC wethod are fre-
quently 'l fiow rutes under 100 m)/min, a flow rate considerably
different from that specified 1n meny NIOSH and EPA sampling procedures. The r-uh’
prosented in this rm will show that the peak maxime specific retention volume, V¥,

and hence the breakthrough volume for sorbates, are flow rate dependent and thet ¢o!
siderable error may be introduced tnto sampliing methods based om GL-derived slution and
breakthrough curves. Ratention volume date obtained at flow rates up to one liter per
-lml' for selected solutes on Tenax-GC and XAD-2 will be presented. A gradua) decresse
in Vo! §5 observed for a1l the sorbates eluting on XAD-2, up to ﬂr rates of 400 ml/min.
An addition loss in retention voluwe (up to 20% q the original ¥4') 18 noted upom
lmmum the flow rate to 600 mi/min, before Yo' approaches 8 timiting value, MNetention
volumes for the same solutes show a Vinear increlse with incressing flow rate on Temax-GC
a trend similar to reported rasults on Porspak supports. The effect of sorbent surface
ares and pore volume, as well a3 sorbate type and adsorption coefficient om the results
will be discussed. A correlation will be made between the results presented in this
paper and similar flow rate effects observed in gas-solid chromatography and diffusions?
resistance studfes in GC polymer thermodynamics research.

18.A RETIOSPRCTIVE LOOK AT THE MIOSR BTANDARDE COMPLETION #ROCMN. Dais M. Couleom,
Bllen C. Cunderson, and C. Clerine SR 3, 39
Avenue, Menlo Perk, Californis 94025.

A un-yur experimental uvcy vl s-plln; and umlyunl sethods for toxic swh~

including ganes, uq-u. um aoxidl ware atuﬂlld.
les ranged from very stadle to so uuuhu mn dotivetisation wes required
during sempling. The common types of wl used £ in &

are 4 d cial 3 with inllvl.duc) substances end vith classes
iscuesed, . The_design and operation of-systems for dynsmic.generation
required st least as such research asx ti tual sampling and enal:
tical wrthode. The general protocol for development of val procedures 1

@ TUESDAY MORNING - SECTION B ~ SYMPOSIUM ON CHEMICAL EXPOSURES IN SMALL SCALE
INDUSTRIES: SMALL IS DANGEROUS - S.A. BERGER, Presiding

MONS 002283



CHAS

16.TOXICITY OP CHEMICALS USED IN THE JRWELRY AND WATCMMAKING INDUSTRIRS,
n » City University of New York, John Juy Collegs of
Timinal Justice, 445 Weet 59 Street, New York, N.Y. 10019,

The retail business of merchandising jewslry and watches ie
often accompanied by their repair and servicing., In jewslry repairing
[ cturing, a wide varlety of cl icals are used in the
ing. These include aclds,

proce of cleaning, pl-ung and pol
plating bathe of different metals, ves and other polishing

a) organic solvents are used
n wateh ¢ ss ammoniated and low boiling organic
distillate carton teilrachloride, as well as oyanide,

The partioular aclvents and chemicals will de examined from the
prospeative of thelir use and “t". of toxicity. The results of &
survey will be discussed, relat "f ysars of exposure of the workers
to thess chemicals and any possible adverse health effects that they
By have expsrisnced,

17, HEALTH HAZARDS IN THE ARTS AND CRAFTS. M. McCann and M. Rossol. Center
for Occupational Hazards, S Beekman Stréet, New York, New York 10038,

Professions]l artists and craftspeople, art teachers and students,
and often even thildren ere working with toxic erts and crafts
snd often without even the kmowledge

and crafts materials containing toxic chemicals include paint remo:
facquer thinners, printing inks, silics-conteining clays and stone:
3} s and cnamels, dyes and pigments, asbestos and asbestos-contsminated
talcs, cadmivm-containing silver solde
1s compounded by the fact that most artists work in the home
tially txgo-ln. other femily mombers, especially children. Evidence for
tentially harmful sxposures and for health effects comes from many case
istories, epidemiological studies and industrial hygiene studi

18. Chemics) Composition of Products used 3n the Auto Repsir Industry. ¥. R
and R.R. Bobal. Bnvi 1 Cancer Center, Envi
Lahoratory, Kt. Sinai School of Nedicine, New York, New York 10029

Auto repair and suto body shops sre, usually, relatively small businesscs, in
Which 8 large number of chemical products are used. The Environmentsl Cancer Information
Cunter conducted a study of over 200 chemice) products used in suto repair and auto
body shops, in Order to determine possible health hazards associated with use of tho
products. Products were classified as sclvents, auto body fillers, unbercosts/body
shields, and miscellanecus. We wrote to manufactursrs and distributors of the producte
to obtain on prodwet In + Or, Arthur fohl of the
Laboratory staff snalysed suto body fillers for mineral content. Our report discussee
the composition of auto repair/body products and the difficulties we encountered in

ining product fon

19.CHEMICAL EXPOSURE IN GENERAL DENTISTRY AND IN TUE PROSTHRTICS
LABORATORY. Charles W. Teger 3930 Richmond Avenue, Staten Islend N.Y.
10312

An examination of the typical dental office reveels that there is a
large number of potentially toxic chemicals that the practitioner,staff
and patisnta are sxposed to on a deily basis. substences include
wercury, phenol, nitrous oxide, sodium hypochlori
the prosthetics laboratory, the chance foX exposu
even greater due to the use of) strong acids, po
asbestos, carboh tetrachloride, berrylium, ether

um cyanide, chloroform,
kerosene,

The uses of thege substances will be evaluated to their role in the
practice of dentistry. Procedures will be discuss '] ne of reducing
the exposure of personnel to these chemicals. Relevant casc studies will
also be cited.
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20,  SPECIAL RISKS OF MARQINAL WORKERS, K. Eei{fer bept of Bioohemistry,
Alvert Binsttin Coll!.o of Nedioine Bronx, N Y 10461

‘Trads unions runt in deoreasing work

in \on-ne!nln o health nuua l-bvr l.uullnon have deen
in large plants, deos labor and health officials nn with

s involving a lot of workers n one .uc. #illione or workers

o4 in a large number of small 1

s that would not be tolerated in the 1 t‘dl'll-ofﬂnlln indus-

estadlishaents. Thess hnu‘dn are tolera because these workera

0t organised or are not as artioulats as other groups. Suall oom-
have beooms snaotuaries for dangerous oheaio efoal

s that large firws “farm out", Bafordement of hea and even

18 not pursusd in some mu industry {benign nsgleot), The

eves that enforosment would force the small saployer to oloas,

s that & dangercus job is better than no job at all,

s0ause industrial h-nlutun lnu 10 ohronio disease, these workers

onon do not benefit from worker' .l“. nntlon. The s00ial bureauoracy

ted health hasards

?“' It oan be done without hnr- to ssall dusinese, if trade associa-
}‘Rln!ﬁ';r “o?“..ﬁ n:ﬂ u? ans. oontribute to the sconomic support

@ TUESDAY AFTERNOOM - SECTION A = SYNPOSIUM OM CHEMICAL HAZARD CONTROL PROGRANS :
RESOURCES AND INFORMATION - D.J. WARSICK, Presiding

2).THE BIOCHIMISTRY PROGRAM (H m CBNTER YOR ENVIROWMENTAL HEALTH, CENTERS POR DISEASE

CONTROL. Devid D. Beyse, Clinfcel Conter for
Brvivomentel Betihe Toress for Disaser Controls Atlencer on S35

A vecent vaorgsnization of the Centers for Diseser Control (CNC) crested s new Conter
for Ravirormente] Heslth (CEIH), with & mandete to "plan, direct and coordinate o nationel
Progrem o prevent ot control snvirommentally rel heelth problems occurring outeide
the workplace.” (The Netfons) Institute of Occupational Safety and Bealth S8 8 OO conter
concerned with occupatfonal hesith.} The CER adminiatare federally supporied programs,
conducts epidemiologic studies of visks to taxic exposure, closely supports state emi
local efforts in detecting and controlling taxic chemice) outbrul- uul mirommnl
hezarde to human Ith, and devel nd appiies d
to these problems. The Center's el role in epidemiologic hnuu.-lhnn omd sdwmin-
{otration end/or 1 v 4 to stete, and Jocel preventive heslth
prograns is closely supp by & lerge 0 human datry,
toxicology, and genetice. Programe in nnvhm--nu) and diagnostic chemistry concentrate
on the development end velidation of snalytical techniques, the improved stendardisstion
of refevence saterisle, and epecialized laborstory services for key mations] heglth
survetllence, prevalence, and intervention studies. The role of the chemietry laboratory
in environmente) health is discussed.

2, REMARKS ON THE ASSIGNMENT OF REPORTABLE QUANTITIES UNDER "SUPERFUND*

Jahn £. Beugger. 011 & Hazardous Meterials Spilis Branch, MERL-CY,
U.S. Envirommental Protection Agency, Woodbridge Ave., Edison, N3 08837

Imhr Sectfon 102 (hpombh ou-nutiu and Additional Desfgnatfons) of Publfc Lew
510, Comp sive Envirormental Response, sation, and Liability Act of 1960
('ctltl.l" or “Superfund”), the Muiniuuwr of the U.S. Environmenta) Protection
y is suthorized to cuiwu -umh as hazardous substances and to specify the
wunts thet qualify as “reportabl ntities” when relessed 1nto sny medium {e.g.,
|1r Tand, wur). The cmmmn of he2ardous substances and some bases for deters
fning rtedle quantities w11l be diacussed; however, no statements on Agency
wl |cy will be made.
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23. WASBTE BXCMANGE: Concept ané Reslity, Bplf P, Hill. Office of Soligd
Waste (WH 563), U.S, Bnvironmental Protection Agency, 401 M streetr, BW,
Weshington, D.C. 204

The topic "Waste Exchange; Concept and Reality discusmes the philos-
OYM of the industrial resource recovery program and the actual implementa-
tion of the concept. Vvarious case studies of operstions sre addressed and
the different types of waste exchangee are discussed. The finascial as-
pects of doth the information exchsnge {or clearinghouse) and the meterial
sxchange are compared. The legal issues affecting waste exchanges are
‘raised. A comparison of the recent EPA rules regarding hazardous waste
management and the effect on waste exchanges is made.

24, CONPUTERIZATION OF MATERIALS INVENTORY FOR INDUSTRIAL HEALTH PURPOSES.
dt, Bausch ¢ lomb, 1400 M. Goodman St., Rochester, WY 14602.

Incressed concern for occupational health hazards has crested a need to know the
ochenical idenifties of materials used in the vorkplace. A computerized materiel
inventory systes has been crested to identify priority toxicents which ensbles heslth
end sefety resources to be sllocsted where they sre most needed.

25 DN-LINE ACCESS TO ALL CHENMICAL REGULATORY MATERIAL. D.R. Eskin and F.Corbin, CRC
Systems Inc., 4020 W1)1{amsburg Court, Fafrfax, VA 22032

The Interagency Regulatory Liafson Group (IRLG) identified the need for o
computerized data base to provide dccess toregulatory material by chemical substance.
They therefore sponsored the development of the Chemical Regulations and Suide)imes
System (CRGS) to provide government and industry with automated access to all
Tegulatory meterial - statutes, regulations, standards and guidelines - that sertain
to the contro) of chemical substances. The development of such a data base 1s
designed to cover Federsl, state and finelly international reguiations tncrementally,
The first phase, the Federal segwent, s now complete and will be made publicly
available by & commercial on-line vendor later in 1981.

This paper dtscusses the need for such a dats base in the »
sefety; and discusses the design criteris used to determine its
of both government and industry were considered.

of health snd
Topment. The heeds

The documents covered by the data base wi)l be discussed together with the
approach taken to describing their content. The need for a standerdized vocadulary,
to describe both the chemicals and their regulation wil) be exemined and the approsches
taken in CRGS discussed. - The-complexities of substance. fdentification.within
n'ulnlan snd the gifferent approaches taken by government agencies will be
llustrated. Examples of the use of CRGS willbe given.

26, INFORMATION EXCHANGE FOR CNEMICAL WEALTH AND SAFETY, D,J. Marsick, D. Drage and
F. Corbin, OSHA/U.S. Oept. of Labor, 200 Constitution Ave W.W., Washington,D.C.
20210; CPSC and V.S, E.P.A,

Information forws the ptvot for a1l health and safety activity. 1t has a role ia
early warning about environmental hazards, fn consvitant support, and in cooperative
public swareness yentures. As svatlable resources become more 1imited, regulstory
agencies must rely much more en f! fon and gt {natfon as tocis with
which to ful fi11 their primary mission, {.e., the protection of public heslth and safety.
Informatfon exchange, which tncludes Interagency sharing of publtc iaformstion, Inter-
agency exchange of regulatory and nspection informetion, and !nhr-rnq cooperation In
new {nformetion Mnﬂng techniques and systems, results in cost savings, fncreased
regulator productivity, and easfer public access to health and safety information. The
results of interagency informetion ‘Mr'»’o‘ﬂ" be discussed in relation to positive
publfc health benefits. Present avenves for serving the chemical commntty t
interagency fnformation efforts will be addressed. Futurs Interagency plans, such as 8
chemical regulations dets base, chewical tnformetion resource sharing, and cooperstive
public interchanges will also be presented.
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@ TUESDAY AFTERNOON - SECTION B - SYMPOSIUM ON NEW CONTROLS FOR LABORATORY HAZARDS -
F.N. BOLLINGER, Presiding

27. RESBARCH U!OIANRIIS sum - A PERSONAL PRIORITY. G. D. Heindel
B New York 14650 .

—————— e o

A research environment presents unique problems compared to an ordin-
ary industrisl environment for anyone trying to design or implemcnt &
safety program because of the high degree of autonomy individual rescarch-
ers demand and need. This talk comprises one company's approach. Because
of their autonomy, researchers make independent decisions daily regarding
materials and procedures used in a project--so the safety program must be
decentralized. In addition, researchers need to understand reasons for
specific safety directives, so the safety program must emphasise training
and information. And finally, in order to evaluate the effsctiveness of
the program, various feedback mechanisme are essential. This talk des-
cribes some speclific approaches used for training/information and feedback
and hopes to stimulate exchanges between individuals with different back-
grounds and experiences.

28, DESIGN OF A HAZARDOUS MATEARIALS LABORATORY COMPLEX, PART 11. James lhr‘ 8!
;:;“Kcmth €. Saxter, Radign Corporatton, 8501 MoPac Bouleva \ n. s

mico\oﬁul Mol fcal md mﬂcll evidence 1s indicating thet an increasing
nusber of chemicals are highly hazardous to human health and to the enviromme:
mensurate with these discoveries s an increasting demand for laboratory factities In
which hazardous chemicals cen be manipulated with a mintmum risk of ex roum for oper-
ating personnet and the enviromment. In Apri), 1979, Radian Corporation degsn opers-
tion of its first 1400 square foot Hazardous Hatertals Laboratory (WML). Stnce that
time the facility has been expanded to a 5000 square foot complex contatning both con-
trolled and uncontrolled hbonwrin. The controlled factiities operate at negative
pressure and provide §solated chemical handling rooms, custom-designed glove qu.
snatytical instrumentation, offtce space, chemical storage st 25°C, 8°C, -20°C,
-70°C, vaylt storage for extremely hazardous materials, tsolated waste nwl
airlocks for moving equipment and meterials into and out of the facility, All t"llmm
are treated to reduce the concentrations of chemicals to the lowest possible levels.
A1} critica) systems such as air handlers, refrigeration units, and lighting are co-
stantty monitored and sre provided with back-up systems in case of failure.

29. POAM RANDLING MATERIALS, €. B. Behmitt.
BC Corporetion, 378 on lldp Tornpike, hna 200, Osk Midge, Tennessee r 37830,
has been the danger to personne] involved in
hnduu n‘ lhnul of euutuu ol ptnually Mnrdou leborstory materisls, such
here wcts) which hes
onjdised to lor- » é ‘ 'IM -chod of placing & protective

e cylinder, open st bom ends, around the containor and then cesting 8 low-temper-
sture, porous elastomer foew in the annulus space htmn th eylinlvr ond the
conteiner. The metel cylinder ining the el » con then
subssquently be moved ueing rewote techniques with less harard to pereonnel invelved.
A specific incident v this foem hendling and d4 1 technique 1o described where
an old 1 Kg. brown-glase bottle of dsopropy! r wos found in which the other hed
eveporsted, leaving some vieible white crys t the bottom of the dottle and arcund
the araa of the top screv cap. Control mess: 0 pravent the occurrence of futwre
iwcidents involvieg such rot"l(inlly hassrdous cu-icnl. are described and discussed.

30, BREALTH NASARDS IN THE CHBMISTRY PROFESSION:I A QUEBSTION OF AWARSNESS
Am_ucxu'nn.n._mmg,c Prof. M.D. Rzeventive Occupationsl
Medical Unit, Dept. of Heat Tec! logy. Royal Inatitute of Tachnology.
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Also Hesd of Occupational Health and Safety Dept., Astra, Inc.,
Sodertalje, SWEDEN o J—

Long~term adverse effects of exposure to Chemical substances among
workers in the chemistry profession been underestimated., This state-
ment, L€ true, must be of concern to members of the chemistry pro: 4
e responsible for developing opinions and creating
ntation will be subdivided into four pRrte:
results from on-going epidemiology study concerning
mortality psttern among Swedish chemistry gradustes, See previocus paper
{Bnviron. Res, 33, 154-161, 1960)s

Pert It Recent Scandinavian observations concerning the possidility
of productivity ds for pa 1 working in environments contamin-~
ated; such as in hospitals, chemical laboratories and in industry)

Part 1I1¢ ventilation failurs es a probable cause of harmful
will be presented by & film on transport of particles and ga
Allander and Ljungqvist, Royal Institute of Technologyy

Part 1IV: Preventive heasures considered necessary to insure health
safety vill be summarised, including preventive strategy necessary to
protect the fetus of the pregnant woman will be given special
consideration.

31.A SAVER DIAZOTRANGFER RFACENT. George G. Hsten, Leonard M. Woinstoek, Mobert Connell
snd Prederick W. Bollinger, Nerck Sharp & Dobme 1 1as, Division of
Merck & Co., Inc., Ratwey, W, J. 07065.

The explosive power and impact sensitivity of p-tosyl aride prowpted a search for
an aguelly effective but more steble dissotransfer resgant. Therms) properties of this
reagent vere compered with thase of four possible substitutes. Of these, the fecmeric
winture of p-dodecylbenrvanesulfouyl ssides was safest snd best-suited for large scale
operations. Its preparation and use sra shown by 1l eriments.

. WEDNESDAY MORNING - SYMPOSIUM ON EPIDENIOLOGY: 1 - DATA ELEMENTS ANO METHODOLOGY -
S. KAPLAN, Presiding

32, EPIDEMIOLOGIC USE OF OCCUPATIONAL HEALTH HECORDS: DATA SLEMENTS,
SYSTEM LINKAGE AND UTILIZATION. mﬂy Ph.D., Biometric
RESEARCH INSTITUTE, 1010 Wisconsin Ave., N.W., Suits 505, washington,
D. C. 20007

Dsta from occupational health records can be catagorized ee identify-
ing, classifying, confounding, or outcone variaLles. Identifying varie-
bles ere chosen based on unigueness, permanence, ubiquity, availability,
and indiepensabdbility. Classifying variadbles define groups of individuals
according to their characteristics, so morbidity and mortality can be
compared. In occupstional epidemiology, exposure parameters are the most
imporiant classifying variables. Outcome variables can be various
meas of death, dise incid lung function

.
older vorkers generally have longer
youngex workers, 8o age is o confounding var.
cant confounding, sdjustments in the design or
allow valid comparisons among the study groups. The nature of outcome
variables dictatss the size, design, and subsequent analysis of the study.
Thess dsts categories are orgenized into three main modules -- personnel,
medical, and industrial hygiene -- which are computer-linked to provide

s comprehensive data base. Principles will be illustrated with on-going
studies of workers sxposad to PCH and to noise.

1th tha:
l1e.). 3f there is eignifi-
nalysis must be made to

33 ARTHODOLOGY OF AN EPIDEMIOLOGIC STUDY IN THE CHEMICAL INDUSTRY, Pimcis
Dacouflf, University of Arizona, 1435 N. Premont, Tucaon, Arisons 85719

An epiSemiologic study of cancer mortality among persons occupationally
exposed to benzene (and other agents) is used to discuss methodological
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fasues involvod in conducting a hietorical oohort etudy in the industriel
setting. The study group consists of 262 persons who were employed at a
single chemicel plant anytime between 1947 and 1960. The cohort wes fol-
lowed through December 31, 1977 to observe wortality and epecific causes
of death. Methodological problems include selection of the plant and
oharaoterisation of its difforent production processes over time as they
impact on epidemiologic considerstions as well as definition of study
subjects. Other issues involve identification and retrieval of demo-
graphic enploywent information for each subject from company records
and the summarizstion of these data for snalytic purpos Proced:
for tracing individusle who left employment before the close of t!
using third party r 4 systems are mentioned, along with ways in
unauccessful sfforte ere handled in the enalysis. Cholice of & compar-
ison group and cla cation of causcs of death in study and comparison
groups sra considered. Limitations in the study such as sample size and
the sbesence of quantitative data on individual bemene exposure levels
are diecussed.

34. EPIDEMIOLOGIC STUDIES OF TONAL AP) 'S AND DATA
SOURCBS. Qtto Wony. 8¢.D., Piometric Reseerch nuutut', 1010 Wiscon-~
8in Ave,, N.¥W.. Suite 305, Washington, D.C, 20007.

As & practical tool, epidemiology has been successful in idsntifying
etiologic agents or risk factors for chronic dise such as cancer. All
three major types of occupationel ltudlu -= hist. prospective (co-
hort), proportional, and retr tve ( rol) ere &i with
udho. The ujor tepe of a cohorxt
deaign. dsta collection on e, data reduct-

pect to cohort identification, avail-
1 e 18 nocessary bcfore implementing an ind-
t study. The type of data needed and their sources
discussed. lative costs, end effi-
ch ss local inquiry.
ration and state motor
presented,ss well as the procedure of requesting
+ The cownon statiatical techniques and risk o rent
indices are explained. Data from studies on workers exposed to bensene,
formaldehyde. methyl ethyl ketones, brominated chemicale, and nickel
will be used to illustrate the points.

ustry-wide or wlt
from existing records a

35 EPIDEMIOLOGICAL CONSIDERATIONS IN EVALUATING MEALTH SURVEILLANCE DATA. Ryth M,
M.D., M.P.H., Envirormental Mealth and Safety, Smith Kline Corp.,
Mn’ Garden St., P.0.Box 7929, Philadelphia, PA ‘ﬂol

Epidemiologica) studies in industry traditfonally axamine occurence of disease or
deat! |n relation to specific chemical, physical, or other potentially hazardous
exposyres. Similarly, .puquvo,ml wethods cen be appiied In examining health
effects cm collected as t of routine screening procedures desfgned to discover
disesse stotes, Altoutitm in health screening dats cen often suggest & md for
further exemindtion of exposuras and further follow-up of specific growps of wor

Careful selection of control, or conparison, populations of workers 1s mmm n
cul{xiu hesith surveillance data. In u-n enu. an_{dea) control group may mot be
availeble, wnd tuguhm it be made t betwean "exposed® and “non-exposed”

but between multiple groups of workers vith different wpos of varying levels of
exposure. Such groups can leend themselves to valid comparisons only if '-:lnrs Tikely
to Influence the hed1th effects being medsured are controlled. However, emphasis
thou)d be on controlling only ﬂm 'actors, other then exposure, which cen be expected
to influence the outcome measure

The current study examines how mm- urm!nu dats may be mumly analyzed |n
nluti to exposures, utilizing informetion from health surveillance tn a moderate

o PAATRRCHNICET TR, A T80 COtmy Sentmm Seveiopes. o faciiitate CompiRinp éots
1or workers who share tlnncr types of exposure, 13 described.Selacted 1980 biochemtcal
scraening test results are examined in relatfon to the Job classification scheme.
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® IEI)N!SMV mnm AND AFTERMOON - SYMPOSIUM ON CNEMICAL HEALTH AND SAFETY, ESPECIMLLY
N THE ACADEMIC LABORATORY - ORGANIZED BY DIVISION OF CHEMICAL EDUCATION, INC., JOINT
I"N MVISIOI Of SMALL CHEMICAL BUSIFESSES - ABSTRACTS IN SECTION CHED

@ VEDNESDAY AFTERNOON - SYNPOSIUM ON EPIDEMIOLOGY: 2 - SPECIFIC STUDIES AND
CONCLUSTONS - N.M. FAWCETY, Prestding

36. A Retrospective COHORT STUDY OF MORBIDITY AND MORTALITY AMONG CHEMISTS.
. Natfonal Cancer Institute, Landow Building, Room 307,

Bethesde, 205.
This retrospective cohort study examines morbidity and mortality smong 3685 men who
were enployed as chemists in 1959. During 1964-1977, the chemists axperfenced lower ‘

overat] mortality than other salaried ewployees of the chemical compeny (198 observed,

241.0 expected, =82). A large deficit 1s seen in lung cancer and arterfosclerotic P
hoart disease deaths. The chemists appedr to be at s)ightly higher risk for death from |
wmalignancies of the colon (12 cbserved, 6.7 expected, sm-m{ and cerebrovascular

disease (15 observed, 10.8 expected, SMR=138). The low overall mortality resulted in

& Yarger than expected proportion of deaths due to cancer. Fewer than expected cases

were diagnosed of cancer of -ll :im comdined (61 observed, 86.5 expected, SIR+71)

and of the Tung (8 observed, expected, STR=40), The tncident of melanome snd

cancer of the prostate is mmu higher than expected, relative to the Third

Nationa) Cancer Survey and the nonchemists, respectively. A1l dissbflities of

eight days or more nn also ulliud Anoc atfions between cause of 111ness and

depariment group are p Possil *p)i 1 for the lack of anticipated

excess risks and for m observed dcﬂcln are discussed.

. 1 1 with 2,3,7,8-Tetrachlorodibenzo-p-dfonin in
Seveso, Itely. for of potential adverse effects
in the human populstion. Ruth Lilta, M.D. and Irving J. Selihoff, K.D.. Bavironmen-
tal Sciences Laboratory, Mount SInel Wedical Center, Mew York, New York 10029

The manufacture of trichlorophenol (TCP) in & chemical plant in Seveso, ltaly was based
on the trestment of 1,2,4,5-tetrachlorobeneene with MA ON, and that of thﬂ resulting
sodium tri with BCL, TCP. An

process) occurred in July 1976, end resulted in the ton of th:
2,3,7,8-tetrachlorodibenso-p-dioxin (TCDD) in the environment. Adverse effects on vege-
ntlon snd enimel 1ife were soon observed, followed by the development of chlorecne
proedominantly in children and y m sdults. The multi-orgen toxic effecte of TCDD are
known from p such and from studies;
the marked toxfcity and the pounull carcinogenic and terstogent. fects prompted
apecial afforts for sultifaceted clinical and laboratory investi

population. Liver functiom, neurologic status, 1ipid metsl
glucaric scid excretion (an indicator of mixed function oxidase system ensymes indvc-
tion) have veceived special attention. Monitoring for cengenital malformntiene, sponts-
meous sbortions, wortslity patterns (including Cancer Registry) wes slso underteken end

is in prograse. !

38. A CASE/CONTROL BPIDEMIOLOGIC STUDY ON THE RELATIONSHIP BETWEEN THE
WERBICIDE 2,4-D and SPONTANEOUS ABORTION. lm 14, SRI Inter- 3
national, l)) Ravenswood Ave.,Menlo Paxk, cu nnd R.¥.Morgen,

Bavironmental Heslth Associates. Inc., 2150 shuttuck Ave.,Berkeley,
CA 94703,

The possible sssocistion of the herbicide 2,4-D with humsn spontene-
ous abortion wi 4. by means of & tvo:mqo casg-control study.

D in the couras of their work wes identified
onnaire sent out to members of agricultural
sssociations and o-ploy of various industriss. From this populstion.a
subsample of 134 cased dsfined as vomen reporting s miscarriage since
1/1/78 and 311 controls (most recent live birth) were selectsd for fur-

»e are exposed to
via & brief postal gu
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ther Auvutlaauo-w through sn extensive telephone interview addrcssed
to both bend and wife, Exposure to the herbicide, at work snd at home
around cnncoptlen date and over the whole study poxiocd were each tested
for a possible i d xisk of spont ous sbortions during the st
tine period. In the course of the investigations we controlled: age and
aducation of husband and wi concaption month and source list (type of
occupstional exposure). The sesociation to cigaretta emoking and the use
of legel and illagal drugs wers considered. No association between spont-
aneous abortions and hushand or wife axpseure categories for the total
sample was found, but increased risk was noted in the forest group.

. LONG TERM STATUS OF WORKERS PREVIOUSLY EXPOSED TO 2,3,7,8-TETRACHLORODIDENZO-P-
DIOXIN (TCDD) 1IN THE mwuc'rux! OF 2,4,5-T. Marion Moses, Buth Lilis snd Irving
J. Seltkoff. 1y »l y. Wount 3Inal Redical Canter, Wev York,
New York 10029

In 1949 workers at & Nonsanto Chemicel Compsny plant hed chlorscne end/or sevious systemtc
1liness relsted to exposurs to 2,3,7,8-TCDD from s reactor accident whers trichloropbenc)
wes being wede for 2,4,5-T production. Chlorscne continued to be s problem at thia plant
88 long as the herbicide wvae menufectured there, from 1948 to 1969. In 1979 ¢ heslth sur-
vey of sctive.and retired workers at this plant was conducted, Residus) chloracne wee
found atr the time of exsmination in 71 (312) of the workers surveyed. An additions] 45
(20%) had » bistory of chloracne in the past. In approximetely 502 of the workers with
turrent or past chioracne, the condition hed persisted for more than 20 years. A relstion-
ship vas found between chlorsene and 2levated triglycorides, ss wel) se sbnormelities in
some liver function teste, Heevy emposure to 2,4,5-T vas found to be sssocieted with
1tver functiom sbnoTwalities. Additions) findings from the continuing analyeis wil) adec
be presented.

@ THURSDAY MORNING = SYMPOSIUM ON EPRDEMIOLOGY: 3 - NETHODOLOGY - S. KAPLAN, Presiding

40. EPIDENIOLOGY: BASIC mms.m. M.0,, Dow Chemical U.S.A,, Director of
tpidemiotogy, 1803 Buitding, » Wichigan 48640

uun!olu{ 18 etfologic research, In the course of obtaining meaningful associations
diseate, the »Wulo\nm um. grappie with five basic
concepts: uhcum. misclassift » and . The valtdity
of any perticular study tmm on m wel) the 1nvnug|tnr has_menat rd ssues
Inproper selection of study swbfects or controls, inconsistent classificatian of disease
state or exposure, fallure to adjust 'or other causes of disease, lmmrhu 3
excessive relfance on statistical and 4 of the rules
of causation can have profound effects on rin nuuus and the mu'l tont int-ryn-
tations. In the past, the errors inherent to this observational science were thought
to produce underestimates of mu. This fallacy has even been incorporated imto m«»
ment poticy, It 1s now known that overestimetes also can cosmonly be generated, five
concepts and their nmm« on relative risks ere discussed through & urin of simple
uu:rlnl exanples, Emphasis 15 placed on nondifferentie] and differentie] misclessifi-
cation,

" V. EPIDEMIOLOGIC METHODS IN INOUSTRY: A mﬁmm Bobert . Morogn. M.D., 2150

Shattuck Ave., Sufte 414, Berkeley, CA

The measurement of heaith, ond health effects due to employment or environmental

axposute offers euuldeuhh challenge to tndustry, which frmently turns to the
The fon will swwarize the earch
nM‘ nuﬂabh. -ﬂh the mmm and weaknesses of sach, nucm'ly appited to
and countraindications for comwon of

llniin. Examples will Hlutnh the mefor uﬂfﬂh to avold. These widl
a brie€ discussion of statistical power and its v p to negative epident
Togic studies, especially as they concern n'uhtory lmc!n.
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42.QUCUPATIONAL EPLDENIOLOG . C_ P, Wen and S. P. Teaf, Gulf Schence and Techmal
P.0.Box 2100, Houston, TX 7700T o

Epidemfology §s the study of the distribution and the determinants of disease or
physfological condition tn human population. The epidemiologist 1s interested In the
occurrence of disease by time, place, and persons.

Occupational epidemiology fs & discipline of quantitative health risk assessment of
workers by integrating and statistically treating medical, personnel, safaty, industrial
hygiene, toxicology, process engineering and community information.

occupational epidemiology. They are: 1) prospective ep
w::::olm 3) ciinfcal wlm'olwy. 4} reproductive wldmlolew. lm 5) »v!iod
L4 ology. — [,

Retrospective epidemiol. on mortality will be described in more amn nd statistics
such as Standardized Mortality Ratio (SMR), Proportfonal Mortality Ratio (PMR), relative
and attributeble risk wil) be discussed.

Five mejor s of epidemiological groqnm wil) be described as an nw)c of an

4.4 MET! IN OCCUPATIONAL EPIDEAIOLOGY .

A A T tindbergh Blvd., GZus, St. “Loumf‘““'

Altlw\lqh the acute effects of occupational exposure should not be ig-
nored, chronic effects following long latant periods tend to be more ser-
jous, and more difficult to measure. Chronic effecta can manifest them-
selves st sny point on the health spcotrum from asymptosatic anomalies
to death., For reasons of expediency, epidemiclogic studies of chronic
disease in employed populations tend at the present tine to study mort-
ality. The most comon type of mortality study is the cohort follow-up
study, in which s living populstion exposed seversl decades sgo e ident-
ified and followed to the present tise. The numbers of deaths by csuse
which occur sre compared to the nuabers which would be expected in a
comparable unexposed population. A second common methodology ie the
proportionsl mortality study, which looks only st the deathe in an
exposed population. The ptrc.nngu o!‘ deatha due to various casuses
ere compared with the pe: d in & similar semple of
deaths in the genersl wpuln.ton. lot.h ltudy designs present problems of
interpretation. Examples of each will be discussed to illustrate these
problems, vhich include tha hoalthy worker effect, the survivor effect,
and others.

THURSDAY MORNING ANO AFTERNOON - JOINT SYMPOSIUM OK TRANSPORTATION OF RADIOACTIVE
l:nmu:"-.ojlmum 8Y DIVISION OF NUCLEAR CHENICAL AND TECHNOLOSY - ABSTRACTS
N SECTI cL

THURSDAY AFTERNOON - SYMPOSTUM ON EPIDENIOLOGY: & « PROSPECT AND OUTLOOK - ¥.M.
FAKCET, Prestding

“ occmnom DISEASE AMARENESS = THE TEACHING OF OCCUPATIONAL MEDICINE IN BRITISH
AND IRISH MCDICAL SCHOOLS. Ralph M. Fawcatt, ¥.D.PhD, The Mational University ef
Ireland, Galwy (U.S. Address, 12920 Matey Road, Wheaton, MD 20!06)

Since 1775, when the relation detween occupational cancer was cerrelated with expes-
wres of chimney sweeps, physiciens n the British Isles have been actively concerned
with the effect of mmtiml environments on health, Currently, the interests
encompass 8 wide spectrum from the blast furnaces ond chemicel plants to agriculture
-m. coms?omﬁn nrhuom 1n patterns of disease. Both industrial -nd 1cultural

tiona) diseases ere taught in all medica) school courses, commonly titied “Socia)
una vevantive Medicine”, with some mm on locally prevelent “ulsu ud treatment.
A brief survey of such courses will be g A discys: Oon of the requirements for
felizetion fn occupationa} medicine wm “folYow. The role of the occupations)
pn;:u fans end the relation to eptdemiology wil) be briefly discussed.
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45, EPIDEMIOLOGY OF REFINERY WORKERS WITH BENZENE EXPOSURES, C.P Wen and S P. Tsal M08,
Gulf Sctence and Technology Company, P.0.Box 2100, Wous ton TX 77001

Health effects of workers with chronic benzene exposures in a refinery sre described,
A retrospective cohort study examines the mortality experience of denzene workers {N=443)
in the perfod 1952 to 1976 to determine 1f they experienced unusual death rates for
specific causes indicetive of exposurs to benzens in the work environment. Standardived
wortality ratios (SMR's) for all causes of death using the comparable US male populations
a5 & reference Tation showsd thet benzene workers n this nﬂncry experienced more
favorsble mortality than the comparable US population. Any SMR's below 100 indicate -n
favorable mortality. The SMR's for all causes of death were 43 for white meles and 38 for
non-white males. No desths from Teukemia were observed nor were deaths from any :u:lﬂr.
cancer site in statistical excess. A medical surve ince system on these benze
workers s also described with emphasis on thc fon of 21 years of eo)lc:tlon
of hemetology and blood chemistry data. Ti no spectfic effects observed from
chronfc exposure to benzene. The nlwanct of proposed regulatory criteria to monitor
blood results is discussed,

46, THE CONFUSED BPIDEMIOLOGY OF PCha. William R, Gaf{fgy. Monaanto,
800 N. Lindbergh Blvd., G2WE, S8t, Louis, MO 63166,

Polychlorinated biphenyls are s class of substences once widely used
aguiring thermal stability, low vapor pressure snd insu-
lating properties. In 1968, about 1000 people in Japan beceme acutely
411 from eating rice oil heavily contaminated with PCBs. Subsequently it
wes found that PChs e ubiquitous in the environment. Production of
PCBe in the United tes ceased in the 1970's, but concern for the long
term effects of PChe continues, as does their pr ce in the environ-
ment. Because ret feeding studies in 1975 sw d that PCBs might
cause liver cancer, ral epidemiologic studies of exposed populations
were carried out. T vhich examined morbidity in living po; tions
genarally found no effects other than (in some studies) soms Cases of
mild liver d{lhncuon. Three cohort studies of long term mortality in
occupstionslly exposed populations were carried out. Although sach of
them found soms excess mortality from some causes, they have in common
the fact that () they do not agree with sach other snd (b) they do not
confirm the rat feeding studies. The interpretation o e mortality
studies will be discussed in the light of the criter blished by
the International Agency for Research on Cancer for es ablishing occu-
pational carcinogenesis.

et

A7.HEALTH STATUS of CAPICITOR AND vm‘sruun WANUFACTURING WORKERS WITH LONG 1:»1
POSURE 10 (3 Mary S, Wolff, John Thornton, Ruth L1lis end
Irving J, s.mw" nvirormental Sciences Laboratory, Mount Sinal Medical Center, New
York, Wew York 10029

l m to evaluate the health effects from occupational exposure to PCBs, a clini-
cal conducted ol 326 workers wlu{:ﬂ ina uxuor and transformer manufactur-
1»- vmmv where H:lt been used since the 19403, Aroclor 1016 and. to a miner
Aroclor 1221 had r&ud the higher chlorinated BCBs for two years prior to this
study. l’ percent of workers, half of whom were females, had been employed for
20 yea onger. Mean plasme mtnﬂm of Mynr Skoclor 1254) and Yower (Aroc-
ln lllt) conpeners of PCBs were 124 ppb and 43 tively. Despite high plasme
concentrations of PCBs, which correlated well wit lnunﬂt.y of tnmuu, there was & pav-
city of clinice) and laboratory sbnormalities. However revalence of
abnorms! derwetologice) findings, Includt ch!oucm (ﬂ) and mdunct va) and palpedral
abnorwalittes (16%). Assoclat on was fnn dermatological -mm\mu nd ylu-
m Yevels of ¥ mr congeners of PCBs, A lmur rolmontMp was demons trated
M congeners of PCBs

and serum trulynridt Tevels. No evidence of h or nﬂ-
pheral nerve dysfunction was found 4 ubm of this nwlcﬁoﬁ. The sbsence of sig-
nificant clintcal disease 1s of interes wm to the clinica) mnm of
PCB poisoning described es Yusho. Our nmm credence to the hypo! s that

e“nnﬂ .v?!m ascribed to PCBs, may tn part nﬂ.cl a higher disei !n‘uﬂu potentia)

of contaminants such as dibenzofurans.
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48. THE YAOW CNIP OF LATRACY--CAN 1T BE LOOSENED? w, M.D., Envivon-
menta) Sciences Leboratory, Mount Sinai School of Medicine of the City Untvereicy

of ¥ev York{ One Guetave L. Levy Place, W.Y., N.Y. 10029

With exogenous e of cancer there 1# oftan inexorsble acquisition of rish that
pereists even with the al of the offending sgent, until the subsequent clinice)
ln ance of cancer 20 to 40 years late The tissue taprint may not be svident dut
the figurstive seoplastic curse of Cain is 811 too res)l. A year exposure to beta-
naphthylemine 4n o dye plant provides & beckground for diadder cancer 30 ye ter
and vinyl chloride angiossrcoma usually does not app until 20 yeare or more after
initie] ewployment. Lung cencer end wesothelioms characteristically occur in the third
or fourth decades after to asb After are we doomed to in-
evitable cencer risk after & quiet period of incubation? This may mot necesserily
slvaye be 80, While cancer is mot reversible, cancer riek can be. For exsmple, if
asbestos vorkers atop smoking, their risk of dying of lung cancer goss to sbowt ome-
third or one-half of thoee who continue to smoke. Current findings of altered fmmunc-
logica] status smong individuals et high rish of cancer suggests the poesibility of
being sble to counter fmmunosuppression in thess days of thymosins and interferons.
Additiona) theotretical pexspectives are derived from observations concerning promo-
tion in the induction of cancer. After initiatfon (7 fwprinting) we are
second chence, by 1ding exp to p + The period of clini:
can thwe be looked at in two ways: sn inexorable period of incressing riek, or en
opporiunity to modify that riek.

® FIID::’MIIIG - SYMPOSIUM ON GENERAL SAFETY AND HEALTH TOPICS - S.W. SMALARY,
Presiding

9. DETERMINATION OF FORMALDEYDE IN AIR AS AN OXAZOUIDINE DERIVATIVE BY GAS
CHROMATOGRAPHY . Eugene R. Kenmedy, RIQSH, 4676 Coluwmbia Parkway, Cincinmati, Onio
45226; Roberl H, HATY, J¥.; Centers ‘or Disease Control, ALlanta, Georpta 30333

Production of formaldenyde in the u.5. was about 2.4 billion pounds in 1979,
Because of this Yarge volume production and reports of adverse health offects aliri.
buted to this chemical, interest in improved sampling and analyt! dology for
this compound has been high, We have developed a new sampling and snalytical metnod
for formaldehyde utilizing N-benzylethanolemine(BEA)-coated Chromosord 102 sorbent.
Formaldehyde in air rescted with this sorbent coating to produce a derivative of for-
waldehyde, J-benzyloxazolidine. Sordbent-iube sarples were desorded with tsoociane and
this derivative determined by capillary gas chromstography vsing the splitiess Infn-
tion technique. Analysis was accomplished using o 25.meter Carbowax 20M fused siliica
capillary column. Separaiion of this oxazolidine of formaldehyde from other Tow-
molecular-weight aldehyde oxazolidine derivatives v’s possible,

The range of the method was from 0.55-2.88 mg/m’. By utilizing the split-
ln{«;uon technique the "ﬂ was extanded to at least 4.7]1 mg/m’. Sewples were
collectad at ¢ rate of 50 imin for 4 hoyrs, This volume translated to 8.6-56.5 .9
of formsldehyde per sample for the range of the wethod. Overall relative standard
devistion for the sampling and analytica) wethod was 9.1%.

An adaptation of this sampling methodology to diffusive samplers nas undergone
preliminary evaluation. Biscussion of these results will also be included in this
presentation.

. LS RO SO R TR Pl

I.lbor!tory. Oal » Tennessee 37830

hl{mlnr sromatic (PHA) compounds are emitted by @ wide varfety of sources

synfue uction, wban traffic, residence heating). Bacause some PNA compounds sre
ound to carcinogenic in animsl leboratory tests, thers is considerable taterest in
monitoring human exposurs to these compounds. One important patiway of exposurs i3 via
inhalation of PNA vapors and aerosols. Vapors of multi-ring polycyclic compounds,
however, are difficult to detect because of their Tow vapor pressure. Traditioma] menf-
tocing techoiques favolve elabOrBX¥ sampling procedures that pump aiv throwgh particelate
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filters and soltd momm. This pipEr describes s new device Tor the ¢ollection and
detection of muiti-ring PRA compounds in the vapor phase. The device s a passive dosi-
meter able to determine time-weighted average concentration using the principle of mole-
cu\nr diffusion. The PRA pollutants are adsorbed onto a filter paper treated with a

{ -atom salt. After exposure the filter paper s fnserted fnto a spectrometer and the
|on s of PNA determined directly without requiring extraction. The detection methed
nlu the roow tn:m'ntun phosphorescence technique. The 1imits of detection for severs!

PHA compounds such as phenmanthrene, pyrene, and quinoline are in the part-per-billion
range for concentration in afr,

“Research sponsored by the Office of Nealth and Environmental Research, U. S. Department
of Energy, under contract W-7405-eng-26 with the Unton Carbide Corparluun.

51.RITROGEN DIOXIDE AND SULFUR DIOXIDE MEASUREMENYS BY YHE RESPIRATION PONERED PERSONAL
SAMPLER. fbbett, R.H. lo{n. and D.J. Moschandreas. GEOMEYT Technologies, Inc.
180) Researcl evard, Rockville, Maryland 20850,

Dats were collected on the indoor Tevels of nitr dioxtde and sulfur dioxide of
three residences {n the metropolitan Boston ares by utilization of » novel respirstion
powe! personal sampler, Thirteen ects, tncluding two children, used the tampling
device at rates between 62 and 410 m) of afr per minute. S-pl ng rates were activity
dependent. 02 and m eellocud b.v d!mnlon on coated tubes located in the
sampler inlet. Collec trically after dicxvtiut!m;

was analyzed by a lului Mluimumce technique. Datas were compared with the
results from fixed monftoring {nstruments on the basis of time-weighted .m-;ses in the
wmonitored spaces. lndoor concentrations of varfed from 6.5 to 116 ppd; 502 varied
from t0 5.9 ppb. N2 me: nmc f to 513 vg during the test perfods of
awmuiﬂte!y three hours; $0p from <2

2. RESPIRATOR PACKPIECE FIT TRSTING - A lm-quumnnv: PROTOCO .
and R. B. E. 1. du Pont de Nemoure & Co., Inc., Neskell
htvntcry. Klkton %oad, Meverk, Delsware 1971).

A vary -1-.‘1. detailed protocol for comducting fit testing of respirators with
1 e { 10 described. The protocol 1 -ulllbll for am;

or for comfort amd (1:. (2) the emt\'uum of & stwple 4t test
{3) the generation of a ateble test atwosphers within the test chamder, (4)
exerciee protocol to be weed for fit nnt ng, and (3) e unique wethod for preparing e
stable 1 ppm fon of IAA for odor seneitivity. An effort hes been
made to make 811 of the procedures sisple and to utilize inexpensive readily aveilable
wateriele,

Respiretor wearars were fi d by the Bemt 1 » 1; those thet
vere then fit-tested quentitetively. Coamparative teets on over 300 individusls
ed thet the Bemi-Quantitative Protocol provides high assursnce thst protection
lactore larger them 100 cen be sssured for both helf and full fecepiece reepiretors.

83. PACIAL MAIR: 175 BPFECT ON TNE YACESEAL OF POSITIVE AND NEGATIVE PRESSURE
RESPIRATORS. 0. T. Skretvedt, and R. E. Nemingwey. B, 1. du Pent
de Wemours & Co., Inc., Raskell hhutory. Rlkton Rosd, Newark, Deleware 19711.

The effect of fectel hair on the faceseal of both half end ful) facepiecs tespiretors
was investigated for both positive and negative pressure types. Beard growth voried
widely in length, shape, density, and texture. Over 350 employees, 100 of whom wore
besrde, were fit-tested quantitatively. ¥actel heir dncressed the faceseel luluu b
two orders of megnitude in half-meek wegotive-preseure raspicetors snd by 2 1/3 orders
of magnitude h full- henhu negative-pressure respirators. Continuous-flow (positive

} full-f, with sir flow set ot & cfw resulted tn leskage five
times grester when facial hair vas present. No significant incresse in leskege wes noted
tor preesure demend or lclA unite although air loss through the faceseel with fecial hair
present fncressed by 6X to 47X.
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i 4. RESPIRATORS - PROTECTION FACTORS ACHIRVED POR THE WORKPLACEZ. A. C. $imon, 0. T.
. B. T 8. 1. du Pont de Newours & Co., Inc., Baskell
Laborstory, Blkton Rosd, Newsrk, Delevsre 19711.

! Quencieative (1t tests the p p offar in o chasher. Rven

{ though teat criteris say tnvolve thet simul working the actual
protection provided in the workplace may be diffevent. To determine s "workplace

B protection fector” seversl different Job categories wers sonitored by continuous sampling

. oucside end fnside the respirator. Job categories included thoss where respiratory

» vt y for particul and vapors. The workplace protection fectors

} were compered to quantitstive fit test dete thet wes tsken before and sfter the fob
period. Resulte indd thet Eitted maintain high protection

: factors even during ectval work conditions.

§5. ASPECTS OF AUTO CRASH BAG INFLATOR COMPOSITION SAFETY I. ACTION OF BATTERY ACID.
Indu_B. Mishra, Talley Industries of Arizonz, Mesa, Arizona, 85201

Talley Industries of Arfzona is comitted to the development of sutomotive passive
restraint systems, popularly known as Afr Bags. This paper 1s the first in & series
of publications dealing with system safety, particularly when spilled battery acid
penetrates the inflator module containing the g4s generant.

Pellets of sodfum azide and copper oxide, used as the nitrogen generant fn Atr Bags
were subjected to reaction of sulfuric sctd solutishs ST Toncentrations tn the range
of 20-35 percent for prolonged periods of time. The grester portion of the sodiwm
azide reacted to produce hydrezoic acid. The rruol pressure of hydrazofc acid formed
was {nsufficfent to form copper(i} or r{11) azides. A minute quantity of residue
decomposing exothermically between 202-225°C was formed, ver This matertal com-
prised of reddish brown and bluish green crystals in hypotl sized to consist of
Cu(N3)2-3Cu(OH)z or Cu(hz)y-8Cu0-7HZ0.

Alr beg inflator modules fired at intervals after sddition of the sulfuric acid
solution functioned successfully.

4
\
¢
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JOINT SYMPOSIA
DIVISION OF CHEMICAL HEALTH AND SAFETY
AND RELATED ABSTRACTS FROM
DIVISION OF CHEMICAL EDUCATION, INC.

@ VEDNESDAY MORNING AND AFTERNOON - SECTION B - SYMPOSIUM ON CHEMICAL HEALTH MO
SAFETY, ESPECIALLY IN THE ACADEMIC LABORATORY - ORGANIZED BY DIVISION OF CHEMICAL
EDUCATION, INC., JOINT WITH DIVISIONS OF CHENICAL HEALTH ANO SAFETY and SMALL
CHEMICAL BUSINESSES - J.A. YOUNG, Presiding

5B, WHAT YOU ALWAYS WANTED TO KNOW ABOUT TOXJCOLOGY, BUT MERE AFRAID YO ASK. %vlqu
ﬁk’?_’_‘ Dri1l, Friess, Ways, Loomis & Shaffer, Inc. Sulte 204, 1901 N. Forl
Mcyer ve, Arlington, YA 22209,

Students and faculty working in academic ladoratories may sustain a high degree of
exposure to chemical substences. Exposure to 8 given substance might occur only once
or at most only 8 few times, or it might occur repeatedly over the course of the
academic year. While information on the health effects of chemical substonces is
becoming increasingly available, it is important that the individua) have at Tesst o
passing familfarity with the methods used in developing such information snd en under-
standing of the tanguage 1n which ft ts conveyed. The wost commonly used onims)
species in routine toxicologic testing are rats, mice, and rabbits. The substence
under investigation may be sdministered to the test animals by oral intubation,
{nhalation, or skin application, slthough s variety of more exotic routes sre feasible.
The toxicologist generally cheracterizes his test as “acute”, “subscute”, “sub-
chrondc”, or “"chronic*, depending upon the number of doses and the period over which
they are administered. The results of an acute test usually are expressed in terms of
an EDSO, f.e., that dosage of the substance most Tikely to produce the desired effect
in SO percent of the test population. The results of subacute or chromic tests
usually are expressed in terms of # “nd observable effect leve)” (NOEL), 1.0., the
highest dosage at which no statistically significant differences betwcen test and
control groups occur in any of the messured responses.

9. MHAT'S IN THE AIR? HOW MUCH [S TOO MNUCH?T WEASUREMENT OF TOXIC

GASES, VAPORS AND PARTICULATES; LINITS OF EXPOSURE. Milton Freifeld.
Chemical Manufacturers Association, 2501 M Street, NW, Washington, Of
20037.

Monitoring the concentration of potentfally harmful waterials in air
may be appropriate when a toxic substance is stored or used regularly in
the Yaboratory. Personal afr sampliers permit the collection of atmos-
pheric contaminants during & working day. Workplace concentrations of
particulates, orgenic vapors, and a variety of compounds can them be
determined. s:at checks may be made for specific materials such as
formatdehyde, hydrogen sulfide, nitrogen oxides, ozone, -rrn!e vapors,
and others. The measurement of comparatively low levels of toxic
wmeterials by the methods described permit one to assess chronic hazards.
Comparisons can be made with the Permissidble Exposure Levels set by the
Occupationsl Safety and Health Administration or Threshold Limit Yelves
;0.:'!7!6 by the American Conference of Bovernmentel Industrital

yglenists.

60, PRESINT CONDITIONS: A REPORT OF SAFETY INSPCCTIONS N NEW YORK AREA COLLEGES
AND UNIVERSITIES, 2 Al n and Richard J. Urlarte, Saint Peter's
Cotlege, Jersey City, N.J. 07306

During the spring of 1980, the safety commitiee of 1he Now York section of
the A.C.5., Inspected leborstorles and chemice! storage faci!iitles of slevon
colleges In the New York motropoliten sres. The colleges tnspected Included community
colleges, privete end pubiic wndergraduste colleges, and pudlic Institutions with
both graduate and undergraduate chemistry programs. Ruring the spring of 19R1,
fon of these colleges were re-Inspected end an edd!iional nine cotleges wete
inspected for the first time. The stendards for thess Inspections are describad
n the A.C.5, publication, "Sefety In Acedemic Chomisiry Laboretorles.”
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The major problem aress discoversd In these Inspections were found fo bo
common to 8 melority of the Inspocted Institutions ond sre the subject of this peper.
They can be divided Info five cafenories:
1. chemicsl storege, Including competablilty, Inventory control snd disposel;
2, safety equipment, Including ssfety showers, sys washes and fire extinquishers;
atlon In storege areas and leboratories;

lhulls on each of these problems will be discussed, with sungestions for
Improvements.,

n.mltuun 17 CouLp EXCECLVOU: l'O{lI)EST DRSA;‘S/NIGNIHM[?
r L. L;h_g:np. Internationa avors and Fragrances, Inc.
523 West 57th Street, New York, New York 10019

Any person properly charged uﬂh responsibilities toward others who
causes harm to others through neglfgence {by omission or commission)
mey be liabdle. Mo ressonsdle person would ever deliberately couse
horm to dnother (except perhaps in a moment of passion--not germene
to this discussion), but many hava, in fact, coused harm by their
negligence. According to our system of ]uﬂ.!u. negligence is @
fallyre to do what & reasonable person would have done {f they were
faced with the same situation knowing what yov knew or what you
should heve known. In most sufts Involving Vtability, ft is the
Jury that decides whether gov were or were not negligent by applying
the test of what » ressonable person would have done. After a brief
treatment of the sbove details, including odbligations under federal
and local regulations, some interesting examples of what jurfes found
to be negligent (and the professor or teacher thought st the time

at least, to be acceptadble) will be presented. Time wil) be avatisble
for questtons,

« PROJECT VIACN SAFETY mwu. N M rew, Depsrtment of Chemistry, University of
1daho, Moscow, ldaho 83643; David nnd Thomes J. s;;gon Department of Chem-
fstry, Untversity of Mrnu-l'moln. Uncoln. Nebrasks

Project TEACH introduced a tafety module in 1980 to accompany other teaching assist-
ant training modules mede available in 1975. The safety wodule consists of a video-
cassette, written meterfals, sitdes, and o collection of four references published from
other sources. An instructor's guide s a1so included. About five hours of fnstruction
1s possible. Two fostures seke this module distinctive, First, the vneocnnm kwu
with a vignette depicting the aftermath of an accident in a teaching leboratory end &
the viewer to decide who awong the various 1mplied wrtm share responsidilfty 'w th
accident. Second, the materfals stress acedemic laboratory situations, One exerc
rcmn participants with a written experimentsl description very typical of urly-l!w

sborgtory manuels, The task s to tdentify potential safety hazards, and to use s)ter-
ative aluuuom of chemicels and procedures that would allow Mlustration of the some
concepts wsing the same available laboratory equipment,

68, SAYE OHIMICAL GTCRAGE: A POUND OF PRECAUTION 18 WORTH A TON OF TROUBLE. David A.
- m!;amu D. Hadberg, Lab Bafety Supply Company, P. 0. Box 1368, Jancsville,
scCns! .

Iwproper chemical storage invites a ticking time bowb into the leborstory and store-
room, Cascs of fires mvd/or explosions in laboratories and echocls can be traced to
weafe ltonp condj tions, .-ulu of a chemical storage wumuln oompleted by

the neod for accurate and prudeni informetion
for safe slorage practices. Too often, A o Tl ept. boyond wxplration m..-
Diethy] ether and puuh-. for exmmple, are known to form explosive peroxides
wmnrmmlymmlum- Mt).-u-danﬁup\lorm\duvw‘
records or chomd fcally

of hasards. L) Y
prescnis aother prablem. hile this of arrangament is cowenient for finding and
retrieving an ftem, incowpatible chomdcmis can be easily placed next to each cther.
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Cerlain classes of chamicals such as acids, flamables, oxidisers, etc. require special
storage . Care must be taken to establish compatibiiity information. Five-
Pint bottles of nitric acid (an oxidizer) and acetic acid (a {lammable liquid) are
convonly stored together. Mixture of these two acids won spillage, leakesge, or dremkage
of bottles cen lead to a dangerous fire situation. This paper will discuss stor: of
chemionls by class, special precautions, and proper equipment for storim) flamechle
liquids. Simple methode for storing chemicals safely will be proposed. A chomical
invantory labeling system will be presonted. A checklist for surveyiny ne's current
storage praclices will be described.

69. MIGH SCHOOL 1ABS, PEHSPECTIVES ON SAFETY AND HEALTH. N. C. Magel. Avon Nigh Bchool,
510 Veat Avon Nomd, Avon, Comneoticut 06001,

High schoo)l cheainiry. tenchers are responsible for the safety of maive, curious
adolencenis in the laborstory. A teachst may be held Tegally liable fér megligence
1f & student brings suif after a lab injury. laboratory safely problems increase
with the number of differeni sludenis end teachsrs sharing the seme facilities. Short
1ab pariods, in the locketep scheduling characteristic of high schools, often cause
sludentis snd tsachers to take short culs that ocan produce unsafe conditions in even
weld Y ars P ble for requisitioning
or ordering costly and of ten hasardous cheaical supplies, their safe storuge and, ul-
timataly, their safe disposal in potpourrie thal may demand deeper knewledge of chem-
foals than is required for temcher certifiomtion, unfortunately. Scurces of inforamtion

toml to inherent hasards in high schocl labe will

and p;
be discussed.

70, RISK ASSESSMENT AND RAZARD ELIMINATION FOR UNDERGRADUATE LABORATORY
EXPERIMENTS. q.y_ﬂi Yoyng, Chemical Consultant, 12916 Allerton Lane,
Silver Spring, M0 20904,
The price of safety 1s thorough knowledge applied with constant vigilance.
Unless we know and are aware of the hazerdous properties of those
chemicals our students use {n their ladoratory work, unless we apply this
swareness diligently, inteiligently, and with vigor at a1) times our
students wil) have accidents--and some will cause injury, or worse
Many of the “experiments” that students perform can be dangerous either
in the procedures uses or In predictable careless handling of the
chemicals and equipment by students. With some attention to reasonadly
forseeable built-1n hazards and to careless actions, most potential
untowsrd incidents can be prevented. In this paper a routine sct of
steps i3 described that tdentifies forseeable built-in hazards as well
as Tikely careless actions. (The thermal decomposition of KCi0, with
Inoz I :ntnl{st 15 used as an example.) Once the built-in ndzards
and“1tkety careless actions are identified, steps can be taken to
minimize their probable occurrence. These precautions then become part
of the routine practice In the execution of the experiment. s
procedure for developing specific and appropriate precautions can be
appifed to familiar, stand-by, cook book “experiments” as well as to the
more desirable open-end experimentation in good laboratory iInstruction.

71, TOXIC VAPORS AND VENTILATION PARAMCTERS--EVALUATING THE LABORATORY ATMOSPHEI
Richard €, Bayer. Carrol) College, 100 North East Avenue, Waukesha, W1 $3186.

It fs {mportant to be able to evaluste the chemical atmospheres of sclentific lad-
oratories in order to avold unreasonsble risk. Academic institutions recognize that
presently & stgnificant amownt of Vaboratory work fs done in rooms with )imited ven-
t1ation and not In chemica) hoods. Available informetion on the toxicity of chem-
fcals allows for the setting of acceptable Jevels of chemicals In taaching Jaboratories.
Evaluation of the atmosphers requives informstion on the amownt and rate of
addition of chemical to the environment and the rate of removel from the laboratory.
The rate which chemfcals leave s laboratory can be determined empirically by
adding » tracer gas to the stmosphere and measuring the removal rate #s 3 function of
available ventilation, Isobutsne wes fntroduced into various labaratories end the
concentration n various locattons in the laboratory was monitored using G.C. tech-
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nigues as a function of time and aveilable ventilation. Constants si
used to describe radicactive decay were easily evelusted. Onte the a
tion is characterized and this information 15 combined with estimtes of material thet
will be introduced $nto the atmosphere, many important questions can be answered.

111 & new experiment produce o high risk laboratory sftuatfon? How {s available
ventilation related to number of students per leboratory section? Etc.

72, HEALTH AND SAFETY DATA, DOES THE ACADEMIC COMMUNITY HAVE A
RESPONSIBILITY TOWMARD THE NEWS MEDIA? ), 9, Wilk. P.0. Box 5006,
Stanford, CA 94305,

Recent symposia speskers have pointed to problems in the teaching of
chemistry, tn student interest and achievements, end in u-!ntainlnf
excallence. Favorable public sttitudes toward science, particulariy in
connection with hazards due to chemicals, seem to have eroded consider-
ably within the past few years. 1t is o mejor responsibility of the
scademic community, 83 part of the education process, to furnish impar-
tial data to the public. BSenefits, as well as haxards, of chemicals
should be presented in an honest fashion, counteracting any possible
{naccuracies and sensationslism. A program will be ocutlined which
should help (n schieving these goals. t would fnclude motivation, basic
chemical concepts, health and safety considerations, end the science-news
media interface.
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THURSDAY NORNING - SECTION A - SYMPOSIUM ON TRANSPORTATION OF RADIOACTIVE
MATERIALS: | (CONTINUED) - ORGANIZED BY DIVISION OF NUCLEAR CHEMISTRY AND
TECNNOLOGY, JOINT WITH DIVISION OF CHEMICAL HEALTH AND SAFETY - ). WUDIS,
Presiding

63, RISK FACTORS IN THE TRANSPORTATION OF NUCLEAR FUEL AND RATWASTE. X. J. Centilli end

R. D« Scondon. Polytechnic Institute of New York, 333 Jay Steeet, Brookiyn, WY 11203,

The sisks involved in the transportetion of suclear fuels and redicactive vastes ave

generally quite lov. They fnclude the effects of heat, weight, sxposure to radistion 3w
tiek from o, and tiske from comman couses.

tripe era made by motor truck, the fnherent b { this mode of

{ primery concern. Wowevex, some sShipments are by tratn, sowe Varge
y be made in the future, end emall quantities of medicelly ariented waterisle
by air transport.
on radietion levels of pachages ers contyolled by 1 and myat be indiceted
on peckegee, Stowage snd segregation provieions control these sapects of tranaportetion.

Bafety {n the transportetion of redfoactive meterisls and westes 18 controlled
through design atandarde for packaging; notilicetion; and inplewentation of a quelity
sssurence program.

64, RISK AND SAFETY IN RADIOACTIVE MATERIAL TRANSPORTATION. R. €. Luma.
Nationat Laborstories, Tramsportation Yechnology CenteV, BivTiton OSS\
AVbuquerque, WM 87185.

The risks of trangporting radicactive materisls {RAM) have been exemined In
tru! detail during the Yast twenty years. Every anslysis hes shown that redic-
ogical risks are smsl) compared with most other voluntary, {nvoluntary and naturs!
risks asstumed by man {a modern society. feview of these risk evelustions revesls
# variety of approsches to the problem of estimating radiclogical harm resulting
from tncident-free {normal) transportation and from accidents which covld 1nvelve
RAN packages.  What i3 common to most 13 & tendency umrd conservatism in the
analyses which reflects both the gists bent to the upper dound
sftuation to see 1f he cen afford Its tmnquen:u and his recognition that
the experience Yavolving fatlure of RAM packages s 5o sparse that thresholds
for conteimmont failure are poorly known. This tiy resutts in an amalysis
which enphasizes the uocucuhr nmm that mi occur to the exclusion af
the wore frequent and Yess threatening events which cmumv the major component
of the rigk. The Informed public is t01d in detat) about the Worrors of unlikely
events, 1s reninded of the fnevitabi)ity of sccidents ly the relatively frequent
tncidents, and then expresses hfs t of the safety in tramsporting RAM by
restricting transport of radtoactive materials near him. Thus, effective use
of risk amilysis mmm development of & comtext for relating risk to safety
to stsure e acceptance d for enlightened regulation of the Industry.

65, YOCHICULAR TESTING. Sandia Wationa) Lasboratories, Trans-
portation Technology Fiment 4550, Albuguerque, WM 87185,
One of the koy factors in the sti)ization o! the many Cacets of nuclesr energy,
In the modern society, s the assured ability to transport safely the various
radicective matertals tavolved, Since primery safety during transportation Is
provided by the packsge Sn which the nuru\ 1s shipped, (t {3 Incumhent um
tnau who design, develop and to furnish proef
otr Y. In an enginesring nnn blls is rﬂnlvoly nu!;ﬁt 'omr‘. .
mmu. widely used and ytie T
to well defined englneering criteria (olun ut by udernl nguuuonsl. Cut t
{3 clearly vecognized that enalytica) technfques are sometimes )imited in their
applicability and thet the engineering criterid ave, no metter how appropriste,
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stil) approximations of restity, Therefore, in order to validste the currentlly
utf1ized andlytice! methods._and to evaluate the envirpmeents encountersd tn severe
vehicular accidents involving redicective wateria) ackeagings, It 1s viefw) to
perform staged accidents tavolving components, subsys » cqleto transportation
systems. Further, such testing allows assessment of alternative evalustion technigues
such a5 the use of scale modeling. Experiences tn vehicular testing gatned ever
the past seversl years favolving over 200 subscale and full scale tests are descrided
to substentiate the comclusfon that such a test program iz & useful adjunct to
more common design and evaluation techniques.

6. "! FMCY!K. Il[ll-ll.’h AN mosomﬂm OF ZIRCONIUM CLAD URANIUM DIOXIDE.*
3 ser

and ¥. J. Movick, EGRG ldaho, Ine.,
P. 0 Box W36, Taah Faltan 1D IR L lgsacson. Geo-Centers, Inc., Newton Upper
fatls, W 02164,

The bmk-m of spent (radtoactive) nuclear fuel (uranium dtoxide, UD,) poses &
potential hesith hazard if the particles thet are forwed sre respirvable serosols. This
peper presents results from studies on the induced fracture of hrhm (mmauw)
and spent zirconium c1ad uranfum dioxide. The froctures and bresk-up were Induced by
crushing, {mpacting and explosively Joading the pellets of U0;. Two types of studies
were conducted, In the ﬂnl t e, the 2irconiun cledding wes not bresched. The
resul ti fneluro pattem 4 UDy wes exemined vsing metallographic and nondestruc-
tive surface anslyticel uc'n(m if ferences in loading and stress weve motion with-
1n the sasples were used to explain the observed fracture patterns. Porticle size end
distribution messurements were also made. In the second type of ":2 the cladding was
bresched. The resulting particles were sampled and sized using standerd sieves ond
coscade tmpectors. The sized fractions were examined end characterized using optics!
nicmc\wy. 'cmuln Ahetron -Icromwy (SEM), and chemicel ond surface amalyticel
tecl In uperiments, H totsl radiosctivity was measured, es
nll s |n¢|v|dal rldiohnun concentrations present on each sleve ond impactor stege.
Rediotsotope l ration from the bulk setrix was observed. *Work supported by Sandis
Laboratories, A Mau;gue New Mextco and the U, S. Department of Energy under DOL
Contract No. DE 51570,

@ THURSDAY AFIERNOOW - Sft"ﬂ A - SYMPOSTUM ON TRANSPORTATION OF RADJOACTIVE
MATERIALS: 11 (COMCL ~ QRGAN] ZED BY DIVISION OF NUCLEAR CHCMISTRY AMD TECH-
NOLOGY, JOINT WITH DIVIS Ol OF CHEMICAL MEALTH AND SAFETY - E. CAWTILLI, Presiding

75.THE TRANSPORTATION SYSTEM POR RADIOTSOTOPES. C. Brantley, New England Nuclear,
549 Albsny Street, Boston, WA 021108,

Tt has been estimated that the reteail velus of radioisotopes tn the United States
10 sbove 3200 million per yesr. Much of our heslth care system is dependent wpon redto-
teotopes for rescerch end disgnosis. The rev materinls, the products end the radioactive
wastee must all be transported vaing ground and air wethods. The met!
ate controlled by the Departwent of Tramsportation snd the Miclesr Reg
by regulations contained in Titles 49 and 10 of the Code of Federal Regu.
addition, the BTOP program of the Atrline Pilote Aewociation couuol- some sspecte of
air tremsportation. Over (-u nﬂllm packagee of red fve 1
sach yeor ~ tena of many curies of
materisle, millions of ol‘ d o fev micro- to s fev mil}
ond hundr of thoussnds of drums of rvadtosctive waste with s fav millicuries up to o
few curies of radfosctivity. The major problems facing the industry ere associsted with
the woltitude of rul the [edersl-a ocal government conf]ict routing of

trucks, ond the [ f the public concerning radioactivity. The suc and the

probleme of this sys! of trensportstion will be described.

76. SHIPNENT OF SPENT FUIL. l. ln:oihlvnn National Leborstory, Safely snd
lvlll 1 Strect, Upton, New Yerk 11973.

Reactors have pleyed & major role inthe rasearch programs st Brookhaven Hatiomal
Laborstory for msny yesvs, 4in 1951 with B Graphite Nese Resctor
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(MGAR) end continuing in 1965 with the Wigh Flux Besm Reactor (HFBR), research programe
from the Biology, Chemistry, Medical, and Physics Departments have been conducted in
these facilities.

Associeted with the operatfon of these reactors e the peviodic trensport of epent
fuel to other govermment facflitfes for reprocessing. Up to 1976, Brookhaven hed made
330 truck shipwents of spent fuel elements via o route which included passage through
Wew York City. In January 1976, the City enacted a ban on the traneport of large quanti-
ties of vadiosctive materisl which required to seek on ol ive vhich would
bypass the City.

A sscond route was uncd for eix separate shipments in the Spring of 1976, Thim route
involved & ferry betwecn Long Island and Connecticut and subsequent truck trenaport to
South Carclina. $hortly ther, + new vegulations ecd by the City of Wew Londen
slso prevented the lLaboratory from using this route. No shipments of spent fuel have
becn made from Brookhaven since that tiwe.

77, RADIOACTIVE MATERIAL TRANSPORTATION REGULATIONS, R.
fegulatary Commission, Mail Stop396-SS, 1717 K Street;
50.

The Muciesr MZuhtwy Comeission (NRC) and the Department of Transportstion (DOY)
share responsibiltty for the safe transport of toactive materiels. For peckages
mmm», Terge quentities of radicactive materfals, the basic division of respon-
siblity ts far MRC to regulate packege safety while DOT regulates the conditions
of transport. Although there has been no known injury from radiation dve to trans-
protetion sccidents, the transportstion of radioactive materials 1s controversisl
because of pubiic perceptions of risk, particularly with regard to shipment of nt
nuctear fuel and nuctear waste. This cmr briefly describes the work thet has
tospleted to assess transportetion risk and the current status of regulstions
goveraing transportation of radioactive materfals. Since understonding sefety is

4 evolutionery process, the paper also covers work underwdy to improve sssessment
of risk ond marging of safety where sppropriste.

Cunningham, U.5. Nuclear
-W-, Vashington, 0.C. -

7. REGULATORY AND STORAGE PROBLEMS OF NUCLEAR MATERIALB TRANSPORTATION
X.D. Scanlon and R.J. Cantilli. Port Authority of NY & NJ, 1 World Trade
Center, NY NY,

Wuclear materials and wastea ara the safest materials to be transported
in the realm of "hazardous meterials' transportation, as shown by data.
Rowever, public attitudes since the use of nuclear weaponry in World Mar
11 bave been biased against the handling of nuclear materials.

The true problem of nuclear materials transportation ia seen os being
in two major areas:

1) The overabundance of Federal regulatory agenciea involved, making
for a lack of consistency and clarity in controls, and a lack of system-
stization of approsch; and

3) The stockpiling of waste materials as a rasult of limitations
tlaced on permits issued for the transport of such materials, with no
wolution to the dilemma either in development or proposed.
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