
Saint Luke’s Hospit

11311 Shakik Boiiiv.\*n 
ClfviLami. Ohio 4-tlOl

JiL VLULj CI-.L

December 26, 1969

Andrew D. Hosey, Director
Divisions of Criteria & Standards Development
Bureau of Occupational Safety £ Health
Environmental Control Administration
Consumer Protection & Environmental
Health Service
1014 Broadway
Cincinnati, Ohio 45202

Dear Andy:

When I met with Selikoff and Kleinfeld last week,, it was
Doctor Selikoff's impression that our task was to define asbestosis 
since that was the biological abnormality for which an Industrial Hygiene 
Standard was to be considered. My own belief was that we were to do 
somewhat more than that and to discuss somewhat in more detail the 
oiedical aspects of "the problem, with particular enphasls on the facts 
that lead one to conclude that, at this time, the Standard for asbestosis 
might be recommended. Doctor Kleinfeld gave me the impression that 
he thought wt were to do something somewhere in-between these views.
In any event, all three of us decided that we could agree on the 
features that would go into a definition of asbestosis, and you will 
find enclosed a single sheet to that effect.

Prior to the meeting of the three of us, I had prepared a
rather brief set of comments which 1 thought might be the starting point 
for our discussion. I indicated to both Doctor Selikoff and Kleinfeld 
that I planned to give you this as my own personal view and contribution 
and not as coming from the three of us. I would like further to say 
that I don't believe you are to be bound in any way by the definition 
of asbestosis as we have envisioned it, nor by the comments that I 
am sending you on an individual basis. If any of It can be of help to 

•you, you are more than welcome to use it.

Uith best wishes.

Sincerely yours.

Georg^f. Wright, M.D.
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Jfc TAiiDA.nDS FOR ASBESTOS DUST C0\‘CEH7RAT10.\1 
wpoR USE WITH TSii- ASBESTOS REGULATIONS 1$2S»"

NOTE- i'HS L-j:
not come fho*, -■ i

In this n't: o-:J^r.rc i> r.i.rm on h;«v* MV. itirp'-c- 
Ic.s o: r.*. dunes »;:• iut-.ip'd the ‘dust
eot**.st»r.;) o! o' ctnjfi ••’in; «t;j-s:ns to s«iCh an 
e/tvnt as ;c I ehfa Is ca>-*s« 000341 *.<■• :!>.? health of 
er'.p!c>ic:l sr.s- end ho.,* the MisSum/cnts may 

mwdw. 5; u < mphisis:;1. tv.t lot *v no:;;: have br*n 
prepcrc-d for ;fo guidance :•«' KM I^spcctcrs since 
oni, the Courts can s’'.'; bir.nir.; dt*;»c:.v»'« in tf.-.sc 
matte, v ft ic urpwitar.i tu bear in tr.h'.a tl»:! tr.esa 
slaml-itl;. i'£.0.1; lor.*' jsi.J may lc.-o to !>:* 1 wised 
from time il:..®.

Ciiryso:!!':, amesti'; unci fibrous
' ar/ihoph;,!::!;-
(u) VV:«.-»s the av«.:..;c c ovccr.trs:;; a of ocl-esloc 

d«u$ c.;* t 10 ucd is
than £ t.-i es;‘c: or (it r.-.t/;.*, Id factory 
Intpv ol.r-ts v.;.: not • to «.T.f.-.:c** t‘*.o tei>- 
sianil. ? p;ovisi: or i!*a in p .Mice-
Ijr It end b V/t.i 'c cvnC’-nirnUsa
is 2 hi;.*: .'cc or i t 0: More f;*_* id, mo* v
than uor.-s/c: o« C .*i iMritu. -..MiiUnj
o.vfuto. ! t--‘! r'«;ii^v,.”ii-ecsn!C.ie.«* tod'-inr* 
it.-ir.t- v,i ether lira ooitsrni::.:^..; :f «
be; iOu tin;! St:d CiSC’.eSttfibtSt/iC C. 01 my/in*.

(3) V/hes- the <c; cefttiobun of u»l.csios
dust e.r*r a fcwi hour camp!::.;: p: *icr*J is 2 
fibios/ut: or C 1 i.'.n/’M4 s; n-.nta il.t* t**:.*;.t to which 

-- Hf.*. Fectu'i 5nsr-t-:'»n«:t*- *.i?l rct:vit**-hi :.UnWiitti 
of cor.iic! to bo ir.tpiwif! upon Slit
tinci'.'iit by which it Mcfttls 2 lihrcs/cc or 
0-1 tiia/r;,* a id the* dilution of t <.p:*6urcw

mccns of 0 micrc-sccr : at i mcjninci'Jon 
of nrt»t oi.imctcty

fsVirt/i:,* nvi*ans ptlltfjrswmes per cubic 
ym*$ic.

(c) When tiio Cui»C*.n‘.rc!i:*n of asbestos
dual ovci any 1C o-.ii.irit- pane;! exceeds 12 
ftbies/ca or 06 mo/ni*, laspocto:^ v.if! i>siimiHy 
saob to coc.fiira or Pitw* .vise tho uccvtary nf ths 
test hy mca*’6 of & fo*:!.cr fan;.. <3 LvTora talons 
action to tnfoica ic-u-jU.!!ons 7 or 6 uhichovcr 
is app.'P'sriclc.

* * . ?
CrocidoHia

Tii Regulations will apply in tui! wherever workers 
•re onoctcd in prccefpas invotvinc crocidai.’te 
because the concentrciian ci this rr.ir,«n»J% that is 
believed to be liable to Ic dangerous to health. Is 
very tniah. Indeed. An aps-rsveil form of reopiiatur 
will be icpuireJ to bo worn iiideia tha cenccaliation 
in the bic.vhing aon* cl a ’.varKor in a ciccidclite 
process can be jncinlalnttl below 0 2 fibros'cc or 
0-01 mu/in" when ir.eeeuiv J as the avoiaf* con* 
cenlraliuo evti a 10 minul-a jwinpting period, Jirspec* 
I rs will normally seek !i) c-Mifi'm lire tcturacy or 

thc-rwise ol the test by matns ol a further s&mpls 
before laiur.c* action.

MOTE /t3"ll!l,*3"/ca meens paiticlcs of tenath 
beiwveu 5 icicrsns end ICO microns and 
having s length to breadth ratio ui least 
3:1, bserved hy transmitted Kght by

SamplinQ—general ccnsideraUcns
Tr;ere shsulil b.1 ;m ev<erer.fss of the philo.^cphy 

cf dust sorr.pilng befoi* attcm.'-li are node to cony 
this cut and a i.nowleo*ge of the iahvicnt sKr.suhms 
in the interpretation of the reiuits oblcintd, Tt*o 
concenuatioa and vomposrt-on tf the dust e.v.iion- 
«»cn! ol e wciici r.ili very witMn wrie Inails throuih- 
out l.is v/or*. c*, eft* so that it is 1 fU*‘. di*T<cu!t to d.o&se 
representative in'ervaSs if p'isso'.'rnyous seriplinp 
methods are usod. Clearly, the tender the dure:::.'* cf 
ca:h sample tud the more samples that «•* tctvn. 
the r.roro occur.tltly will the a.era^u espos.^e be

Choil pvried samples will Lv c.er a ten 
rr.:.*:*.ile period by means rf an i-.tlrumrr.l with its 
i.*,.*:-: placed in ths immed ria t*r r.thme ion* of a

; ri ci cr.'jifjjvd in a process ;o which !t.* Rs;ul!*t;sr.s 
apply. Inspvuor* vril: ths: so U>* oao|Mti.;. 

;.f ried to coiaririr with a r.i fir.*; ».! merin< :h.* t 
^.'..railun. Sd.(..|il«;3 O.c; the period wiS l.v r.nn* 
ti* usrs or at rrQjl.v intervals f:.* ins case of use of 
nanurl belio*. *s aspiration and :r.e the rang*? of the 
paitlcies colicctvsi for exarrir.crlo.i fcy eptict! micio- 
scr.pe will not bs daliherstc’y rusiricled.

hoitable continuous sampling cauipmcr.t canlod. 
on the weirter may L-o used in rr.?m* circumstir.r.us as 
it is thought (hat in g&neial H*;: will be less liVtly to 
lead to error in dvtaf.mr.'ng avtrege duel exposures, 
four hour tes-ls Ihcroforo may be can led out in this 
manner or by successive tests of shorter tlurctrcn; 
atter.iailvely where empfoyrr.S'n: at a continuous 
process I3 itsoll continuous, fer instance at a spin* 
nfa; frame, an array of cor.llm.-sus sampling static 
Instruments s*i a! head hv?gi« abcut the mtsn 
vrorbing position may be used.

Analysis of seimpfes
II to necessary to obtain « measure of the concen­

tration of the esbsstos mineral of interest, not merely 
of the total ir.incirJ dust concentration, unless the 
concentration oi ths latter is tc:s titan the figures • . 
stated in pcr&ptaphs 2 end 3 cf this’note. Ths total 
dust concHihauoa cr.n be urs-dfar rc-utine mtmh&ring * 
purposes in <1 p&iiicuier factory provided that 
ccccptsble evidence is evellcbfe to relate the total 
dust concentration to the acbc-stss content of tin 
airborne duct. The composition of ^irbow.e du*-» 
only similar to that of the parent mstuiial whet T~o o”*nn “iT
suhsluiiccs are being hcnatml, because c » .. ___
difit-fir.g physical properties of the component v. 
mixtures. Rcrlialcs of no hye'enic interest, derived 
front the genarai envirsnm«ni, are inveiiably pitsent,
Usitii gcneraily rcccptebla gravimetric methedt arv 
available therefore which exclude thes? lorrcr 
psnidcs, analytical mclh C% should take eocnistr.c#. 
ol Uie physical dimensions of the dust sampfudQJ^jj^
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d'fliaclian h.:: ii-.on found to bv al 'jfc.it
r.lluu v.li. M I! C li'iijr’jti'i content of the dost f -.crfis 
\G% by v.r'-;1'?. The tw.s* -tii?of tf'.c 
con ta ii-.C'i-'.iid if i: »6 pee: to conov.hat*- tht-
icmpie Iij r.:;^r.a thjt :<j rot alto:* the ..ihc-otwa 
niinci.il of int%>*ct. Coot *:r.i;tet Cel'cO.J oe
iiiC.i:!..fl.te.-t by KM F.-InSfvvIc.'btv .iso
e-ul.: i *.I f.-y t!».:s nvv r-j. t*. toe Lr.l.c,:** ry of the
|.itl:i_!fib! H: H.V.Fi. to ;.?;i!ica*
lion £!«■.•;.': ' . c s»*ip—.-c»*s end
• ' ; :rT,t i>

.. i.. to
..■■■. t.

i. lien of
. . , fihre;. i.i ti-si-l 

. :.!■•. teller
t .-or. '.it thin 

■. “ha o* tl.c
. ‘ ■ i t-rittnu Ui st.uf"**-. t

. :•::!> :l !h;-.i*. of rt'.'.-h.t-.-n
. vi.,-1 1/ crt t'.t sycte.'.'i. Cut 

ip :r for the o«c:s;i:>£!ibn
• ire:.. Lte. efion, voiy dilute
. i in t.o th-il it is convnis.it

■ £".i’vn*.!tMi, of ii.r- [*t*iticlcs
. u in thl: way an*J to artei...: lh.it the* 
i. of such i*A:‘"tex is rcletc-d to li.c 

of I.!! uhla;:.: pathei.<•: 0* the minis J:
• I..- Ite.hici o-:;riir'.cr.t».i wa.h that has 
.... y ifti'i-.r.:: thtt tito determination by
• sos-.y o! tie cc-ecnbalfon ef at bt-Ur.a 

*. _tvii ;;ir.'.:..:iorti is related to the- mass
in jirbemc dasl s^mpics, where the 

.hcidb.'tion ia ."it dicto-ted by st-ccndary 
r.nh ts le-ehculiticn of air through

instruments
•wv.i r.ftxc.ice tvHl h: modi to oqui|t> 

• .■•ci.Vty iv.a!t*,:!e. that Is used by HM 
.to'its. The fact the! ether instruments 

;:ouc-i or me r.r! stated to be used by tliu 
■ • is no! to be tc’.cr. to moon thet they hevo 
' tu L« unsuitable for sampling asbestos

*izc selection•e
■el

!.-:slo* produces its biological effect is not 
-'.is certainty. Sc rev commercially available 

hto fitted wJt particle site sctecu.ig 
: their inlets to cr.ab.'a estimates to be made 

ef the dust cloud of pmticla site likely 
• of punrtraibir the lung. It is not thought 

. icuS currently available arc suitable lor 
. sampling of ti* s* particles, such as 

. t..Iton or somv micas, whoso particle 
.livery; ntari.adfy fiont that of spheres.

u-vif ;
knjp- ..

* “*» \J f* * .*•k v
Long period co.nlinuous suirtplUV^ 
iiutrumonts *. ■ • **
Hrrscna! samf.'rr

Sni.ii.' and light •.-.••ight h.itter/ dii-.-.'n > i:,-- ■■ ~
t*mti pre evai’::.!* to d:a-.v «i» tlu.-.i j!-. . f
held in a I'vcd that cn.i . •:
workur C:*.ie to tv’s face. V.o.’.iI..*. j
min dian'ot.*.-. car. bn used end li.b.*...:;. I. • 
ing ru. a riass. s!*du. by utar.iinai.^r. •; :
i.'.icicscc:.:t;cbt.’.i.iprullcfenui..<)■.*.■ c*.:.-* ;
1o faclu.itc* uvaiu^bar. Ly avoiding bv.-
ovc rlapt-ing and coincident panicles, the s 
I'V.-ti r.ht uld l?i. I'T.iaced by one loaded with a c!*-::r. 
filler ;=s r-;::.‘i is appestr. i ecesssr/ L/eRpc-rfc-.-.e** and 
L> judgi.'.u.'t cl tiia apparent (lust concent.:;.r:i of* 
the cn .irerrn'.dt. 1 be inslrunu-nl can also Us. u*co' as 
t stedc oa->iptar. One such instrument is sold by 
C F Caswiia and Company Linth'd, London HI. 7lu.* 
sampling rate is vtniaLUt up to 2 hires per tnir.ilc- und 
tiie insi'uv.eiit will opfrate lor about F»vc heirs 
v.'dhcv: iecha.'(jiii*j llnj battery, when using ceilu'ift 
nitrate er cempmahle membrane filters.

Long a*n:;p.ig liuirmai precipitator
This is a s:if-cor.iairrtd battery powered rnrrru- 

r.icnt for me as a static sampler. Dust ladr-n air is 
drear, by *r.t*a:ts c! a pun1? driven by art c'ecbic 
rnoinr, down n vfriicrl passage and clang a horiic.-r.tel 
channel, the floor of which is formocl by a gfiss sfid^.
At first pnrticfes settle out from the air by gravity and 
the remainder ere precipitated thormnily beneath a 
heated wire. The flow into is 2 cu cm pc: minute e;;:f 
the' instrument will operate for 8 hours without 
recharging the battery. A valuable feature- ^nf the 
instrument is its ability to collect dust in the sem 
form in which it is present in the air. Mature! cggr> 
petes ere net broken up, nor aro Ircgfle dust pertisies 
sheltered. The simple eiutriator is removed wii?n 
sampling asbostoe dust.

Tli* cotfected sample ts examined widi the optical 
niiuroscope. fcr:ors In evaluation due to overlapping 
end coincident imrticlcs ora telAtivciy rare beesus*
U>* sample is deposited over an area 1 cm set. c*. 
position of the sample on gloss gives good visibility 
under the microscope end enables h!gh resolution 
objectives to be used.

A version of the instrument is sold by C F Casclta
Co Ltd, London Ml, ------

!_BB 0021334 J 
•Hunictno* high volume sampler — — ———

This instrument consists ef a 2f0 volt AC motor ^ 
driven poitr.lile pump that can be Tided'with imi.ll or f 
targe filter holders. The pump is capable of drawing _ 
27 cf;n thtough :0’ i f ec!h*!nra acetate memorane 
fllteis of 1-2 micron porn si/e. A semplo large enot jh 
tor weighing and for full compositional nnaijiis, by 
X>rey diflraction techniques or otherwise, car. be

btained in most environments in the reasonably 
short sampling lima of th(ce*ciuartcrs of an hour. 
The samples on msinbran filters can also be 
examined with the optical microscope.
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NOTE: T 
NOT COKE FROM

i )
* i-r'b

is no::-/ an;! Ji:.< harass clean r.'r thef may 
eituii the ivotl tucri e-:« sifnlficriUlty uttllSS nufnig?. 
tr.tr.:: art- ram's. is '.Vet it cv-t;. t! it nnr.-dly suspvn- 
dsd v.:t!i n,<.• a\:?iLr.u\v flt.-r feeing ilsv.T.v.v.ids.

Ti.r ir,r!;i;;rzr.: it :.c!rl hy !Itrr*:sl *7 and Sans Ltd., 
Lcncir.j. fi-i:.:-*, f.\*:a wham t!.j J-»"i membrans 
filters Ciin »tso fcc cbt-iir.id. Many ott*-.* pump.; ol 
rather la-.v si.v..-.t;n;i »_:s^ .no also end will
SfeSvo a pUfJOCO.

Rryco prrtids «uiih.f
Ccmr*'-' in cS5.nI3r.cd lor COi.linuCUS

n.ornia.in-i cf *.•' conr’.*nlra':cus in *cK*n./ 
rnr-fRi. U‘.n ;, -Sr.-'*.!*-.* by it; iu'C> und wl-ighl and 
In 1='.*.- cc-*‘.c.':.*.is,::;-r.s ot dust ffili-^5 a couiplox 
diltL:,.: . j *1 t.J. ;S .*:S L.l KCCC* ■-£*:?. C&r;lir.coi*!t 
cnr.'t io*.C :‘v :: vV..; pri.'.th.g ryM i.; e..n La ft:4.-.-:1.
Si-vtiaf:« sj*l\ i.1.' -.-.'iilebi.*. A s.v..f-tivi 1-! ona
i$ ?>3 cc t .-i bilid'S::. TL." i f saiupt*
Pft'SftC a *.■«•»y u.-.ta'S call* iilsv.i.i-iicd h*/S.i
isivnti* n-:j.v' cl l:?|ht and trs? iiybt puiSwS
serr.i rf'jh*. ;-:yl:.s to l.«« b«i.m rosmiird 
thc-,r rim;/.-.c\ l-.-ntSr.'.d cttchr-nrcrdly to s>iwi 

*. arS'Clj number rus.ecnl*.,i>jfi£ nml 
*iie data. Oisrrituii-.r't-j.'i 554:/:-'.
pc; tic til if ro hair- inijicrt is not noMr.d*/ 

"sr-let? ci::l .*■? on •*»•» cora-psailicr. c!
lirct can ncr.marry hr obfpin.A l! pf-sr* to l.* 
ererdicr.: pcrtichi counter, a.irf tins Uw gr:ut 

'Yiftao ol t\iiuf.*.:i.ri the d.ict in Us undisturbed 
bitfeniRS ro-iiMrsa. !: is cine quir-L Th* size dicisi- 

- button lii.u. i.”y r.of bo iclieblc. The pclic KcinSi! 
em^litudos ore set in fetation to Ifejiil scattered iium 
It'jte spheres which in no v.cy »ts:»! Se tha dust 
particles iuu:.d in (j'tory fctff.otphe.ci. It is pescibtn 
to icicle th« cconte-r rcsdin{,s to sire ctotviminatic-ns 
medn Fy n'.fr.*c:ccpo on the f^'Letes collected on a 
Gliir ptacod in tS.e cttlacnt lino f(r.m In* in: '.uiR.cnt 
counting ct>U and so obtain notional fibre coneor.tta-

tions. fcciliii'.s tor recorclinr; up to 23 diflerunt si.** 
{poups enn bo provided.

tn rotation to ft* btstes it is usor* princip:.!’-/ if» nrecs 
such ns tc.vtile process worhroorii n*h**fe orbestos 
is the only dust fipeeled to bo present in significant

The ifistrnrftpnt is made in America and is supplied 
in the UK l-.y |ifi.‘.Ls!ey and Sons Lir.*-i;r:d, Lancing, 
Susseic An instiom«nt or*.',e3t *‘'-3 on a similar 
principle is rare* by B&usch and Lomb Limited.

Diccon'.tnuouc sar.iplina instrurnct'.'s

(a) Dret<i*r di:»t sumptet
Simplo t»r.nd Into and op .-r.itnei 0021.011?*! initry 

n,.-nt that Cuhects duct hero K- cc of r-*r over S 
1: cor.:i* r.an,“!.o.j June, c: 5r. rft-jthples ol Uvr vo'on-.t, 
by fil'Tftti'.n ci dr:- air through ft :r*embr?.r.e Lit.*: iietd 
in a r.isti'l fitter itol.icr. The dust colka'ed on the 
f::iai eta be* cxsmlnerl vriilv the npticftl mirrosccpa. 
Crscirminaf'cn i'C-2inr-t pntiJea el no hypienic 
intercet is r.ot j oasiMo.

Ti.e hand pt;mp !s cuputi.-d and is setd by Draeper 
Morrs.irtftif Liml.•.->!. Kilty Sruvetr?.*, Giytti, Mc;tI-..T..ber- 

1* npt'5 at nr hoidcts r*f« wN bj JJawLaluy read 
Sc nr Liu.ituT, Lftiici.liJ, Sui»i«C.
(b) C-licr smi.ll pumps such as the pc frond
saniplef** prrrioosly nnenfionod can aHo be uri-tl ea 
(n) cbsvo to Ui-:.o thru: parted sa*n?*as on mcrr.bifene 
filler*. ... .: ..... ..... ....  ........ .......... ......... .......
(c) In ?<«dition Hl.tFI hevo from Kme to tin:* mr.dv use 
of Z'riss 10 Kcnimelur as nn instrument to Indicate 
gross exposure or to identify its sourca. Its fCcurecy 
in relation to asbestos is not such that it could be 
relied on <0 dt!*rmins the values in the first part of 
this document.

| BB 0021335__J
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