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LEAD TETRAETHYL

C

Thi3 memorandum deals with the hygienic require­
ments for the handling of lead tetraethyl in con­
nection with the following operations;

I) MANUFACTURING,BLENDING WITH OTHER INGREDIENTS 
AND PACKAGING.

II) TRANSPORTATION.

III) BLENDING WITH GASOLINE.

IV) DISTRIBUTION OF GASOLINE CONTAINING LEAD TETRAE THYL.

V) CLEANING OF TANKS USED FOR MIXING GASOLINE WITH LEAD  
TETRAETHYL AND FOR STORING GASOLINE CONTAINING LEAD 
TETRAETHYL.

--— rvio— — «

I) M/U<LT aCTURING, BLENDING WITH OT?!ER INGREDIENTS Wifi PACKAGING;
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a) Manufacturing Plant end Equipment: - Hygienic Ann?ct,- - 
truction of buildings and equipment for manufacturi ng op?ration  
important factor in determining the degree of safety  associated with the manufactu­
re of lead tetraethyl. Other measures of control ha ve bo-on found nec'/rcary in order  
tc obtain satisfactory results,but it must be recog nized os r. first principle that  
no amount of caution and no amount of nodical and hy gienic supervision con possibly  
modify significantly the basic conditions of lead e xposure which arise from the cha­
racter and quality of the equipment. The oily liqui d ,ljad tetrraf hj 1, is sufficiontly  
volatile at ordinary temperatures to give rise to a cute danger of death from, its inha­
lation. Fatal poisoning can result from exposure fo r half an hour or less under suita­
ble conditions. The compound is also capable of fai rly rapid absorption threap': the  
he&lthv and unbroken skin,so that all contact with tbo skin rust be avoided.
Therefore this material must be kept and handled in closed pipes and containers.
This is difficult to accomplish since ths liquid ten ds to creep along a surface  
v/ith which it is in contact,and if there is the slight est opportunity,it escapes  
from the joints of the pipes,pumps and storage tank s. The methods of manufacture  
also involve chemical reactions and separatory proc esses (distillation,etc.) in  
which lead tsttaothyl occurs in the vapor state,,.nd at tim es under pressure. In  
such a stats it is even ¡lore difficult 'o prevent l eakage. All the equipment  
employed,such as reaction vessels,distilling apparatus, pipe lines,pumps,separa­
tory tanks and storage tanks must be constructed on  precise specifications and  
with the highest quality of workmanship. Pipe-joint s should be eliminated by  
employing welded construction wherever feasible. Si ght-glasses,which are required  
in certain pipe-lines in connection with several operat ions,are a potential  
sowree of significant leakage and must be specially  constructed so as not to leak  
or be subject to breakage. (The customary type of s ight-glass leaks regularly and  
continuously.) Pumps of the typ8 most commonly used  in tne chemical industry are  
quite unsatisfactory for handling lead tetraethyl,f or leakage is absolutely ine­
vitable. A vertical,cylindrical typo of pump,in v/n icn there is e revolving shaft  
with a pecking gland at the top only (which must alw ays be above the liquid level  
of the material being ramped),is satisfactory. Beca use of tne slight leakage of  
vapor at the top of this pump local ventilation must be employed so as to carry  
away all vapors. Reaction vessels or other apparatus  may need to be equipped with  
certain moving parts such no agitators vhioh penetra te their shell. All such  
vessels,regardless of the excellence of their const ruction and maintenance,will  
inevitably leak at stuffing-boxes or packing glands  unless they are carefully  
inspected and maintained. If badly designed and con structed,they will leak profusely.
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Accordingly»every effort must be made to obtain the  best of workmanship in the  
construction of such vessels«, Even so,it is advisable t o apply unit ventilation  
to these pieces of apparatus,to such an extent as to  maintain a safe atmosphere  
around them.

Avoidance of Exposure to Vapors and Liquid Lead Com pounds - .All parts of the  
manufacturing plant in which liquid lead compounds a re produced and handled must  
be carefully ventilated to such degree as is necess ary to maintain the atmospheric  
lead concentration below a toxic levelo The lead conc entration in any part of  
the plant should not be permitted to exceed 2 milli grams of lead per 10 cubic meters  
of air for more than very brief periods,and the bas ic concentration of any point  
should not exceed 1*5 milligrams per 10 cubic meter s«, The load concentration in  
the air should be determined regularly by precise m ethods of air-sampling and  
analysis,so that there may be no conjecture as to th e actual conditions prevailing  
in the plant. It has been found that the ventilation t o be efficient and uniformly  
adequate must be operated along the following lines i-

(a) Points at which small quantities of vapor may es cape regularly or  
frequently from equipment must be locally ventilate d by suction to avoid significant  
contamination of adjacent areas.

(b) Fresh,clean air must be introduced into individ ual rooms and working  
spaces in all parts of the plant so as to produce c omplete changes with sufficient  
frequency to overcome the lead contamination from a pparatus within such spaces-,  
and to maintain safe conditions as specified,

(c) The air introduced into rooms or buildings must bo balanced by the  
withdrawal of air by suction fans,

(d) Concentrated vapors of lead tetraethyl which re gularly escape from the  
vents or stacks of operating equipment in the cours e of normal operations must be  
removed by accessory exhaust ventilation but should  not be carried by general  
ventilating ducts,ie.they 3hould be cared for by a s eparate system of ventilation*

(e) The most rigorous care must be taken in locating  the air intake and  
exhaust openings so as not to reintroduce exhausted  air into the building through  
the intake ducts and so as not to pick up other objec tionable or toxic fumes or  
vapors.

(f) Residue or •’sludge” removed from reaction vess els must be carried in  
a tightly closed line to a pit or receptacle which is; completely enclosed and  
kept under slightly negative pressure by exhaust ve ntilation in such manner that  
the overlying vapors do not escape into the adjacen t atmosphere*

Reaction vessels,in which high pressure may develop,must be  equipped v/ith vents  
and also with pressure disks so as to prevent explo sions within the building,if  
and when the reaction proceeds at an uncontrollable speed.

Every operation in the manufacture and handling of lea d tetraethyl and in the  
maintenance and repair of equipment»requires skill a nd training and also expert  
supervision* The repair operations,the removal of o ld equipment,and the replace­
ment of new apparatus are especially hazardous. It i 3 highly necessary»therefore,  
that care be exercised in the selection and trainin g of the plant personnel.  
Complete details of every operation should oe worke d out and recorded as operating  
and safety instructions. Careful discipline must be  maintained in carrying out
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such  instructions. The men should be fully informed and instructed as to the  
dangers of their occupation and the means of protectin g themselves against  
lead absorption at all steps.

Emergency showers,with water,should be available in  all parts of the plant  
where contact with lead tetraethyl may accidentally occur ,and a convenient  
supply of kerosene must always be available at all such points,so that any  
lead tetraethyl which may come in contact with the ski n can promptly be washed  
off with this material. Ordinary wash stands with soap ,and toilet facilities,  
must be conveniently situated.

Positive pressure air-line hose masks must be provi ded and must be conveniently  
available for use in the several operations and eme rgencies which otherwise  
involve unavoidable exposure of lead tetraethyl vapo rs. .

Other masks,equipped with full face pieces,and with canisters containing not  
less than 500 c.c.of high-grade activated charcoal,mu st be available in  
sufficient number and at proper locations to be avai lable for use in any  
emergency in which air-line respirators cannot be use d,(as for example,in power  
failures,or in accidents resulting in extensive cont amination of outsider, air.)

Control of exposure to inorganic lead fumes and lead -bearing dusts:- The handling  
of inorganic lead compounds in various stages of th e manufacturing operations  
involves opportunities for exposure to fumes of mol ten metal,and to dusts of  
lead compounds and lead-bearing wastes and slag0 (Cer tain of these materials,  
such as sludge from reaction vessels,may also contain  lead tetraethyl. Such  
materials,as indicated previously,must be handled wi th great care in closed  
equipment so as to prevent exposure to the vapors of lead tetraethyl and so as  
to avoid contact with the skin of ’workmen.) Exposu re to the inorganic lead  
compounds must be controlled effectively at all tim es,and by means comparable  
to those used successfully in certain of the more c ommom dusty lead trades.  
Contamination of the atmosphere in work areas must be  limited by suitable opera­
ting devices and by local exhaust ventilation so m to comply with the standards  
referred to above in the case of vapors of lead tetra ethyl. Systematic analyses  
of the air of work rooms should be made at suitable i ntervals so a s to ascertain  
the extent of the lead contamination and to keep it  under control«

The disposal of Plant wastes:- All •sra&'te  materials from the plant »including  
exhausted air,fumes from stacks,waste water from plant o perations and that  
used to wash down floors,together with all lead-bearing  materials from reaction ves  
sels,pipe lines and other containers,must be dealt with or diluted in such a -way as  
to prevent hazardous exposure of plant personnel an d all others,and so as to avoid  
the pollution of adjacent soil and streams.

Materials and equipment which: are to be discarded s hould be destroyed,if  
possible by burning,and should,in any case,be freed  of volaiile lead compounds  
by being burned to a dull red heat in a bonfire unde r conditions which will  
not give rise to exposure to fumes and smoke on the  part of the plant personnel  
or others. Discarded slag or equipment contaminated  with lead compounds must be  
buried or so disposed of as to prevent harm to uninforme d parsons,,

b) Blending with other ingredients and packaging.

Hygienic aspects - The exposure to lead tetraethyl is  of the same type in all  
other operations in which it is handled after its ma nufacture. If the finished
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lead compound is to be mixed with other ingredients,the 3ame prec autions,in  
principle,as those described previously,must be tak en to prevent hazardous  
exposure on the part of workmen«

It is necessary that such precautions be taken v/ith g reat care and under expert  
supervision. Since containers must be filled,the pi ping system must be open at  
the point where such filling operations are carried  out«, A filling booth or  
hood must be constructed in such a way that all vap ors are carried away complete­
ly and all control apparatus is operated entirely f rom the outside«

The ingredients which are to be mixed should b3 move d by gravity flow so far  
as possible,but mixture must be accomplished by agi tation, Accordingly,the top  
of mixing tanks must be so ventilated as to prevent  leakage of vapors into the  
rooms from the stuffing box around the agitator shaf t.

The containers for the finished product must b3 lim ited as to type and capacity  
to those which are capable of safe transportation an d safe handling at the point  
at which the product is to be used. It is of the mos t hygienic importance that  
irregular and improvised procedures for handling le ad tetraethyl and concentrated  
mixtures of it should be avoided. The most importan t means which can be taken  
towards this end is to send the product out of a pl ant only in such packages as  
can be used safely at their destination. The distri bution of small cans of such'  
a product is an inevitably hazardous procedure beca use of tho difficulty of con­
trolling their destination or use, Fragile tin cans containing sovoral liters of  
lead tetraethyl are dangerous to transport and even  more dangerous -so handle,
because of Ine -./eight of the liquid hie likelihood  of breakage of the oon-
tainer. The distribution of any quantity of lead te traethyl or its concentrated  
mixtures to irresponsible or uninstructed persons wo uld be an act of carelessness  
and negligence.

Not only is the uso of numerous types of containers  (especially small ones) dan-
;erous beyond the limits of the manufacturing plant, but it liso unnecessarily
hazardous within the plant, 3*fety in the packaging ope rations depends fundamen­
tally upon the simplicity and uniformity of daily pr ocedures. Irregular practices  
are likely to create new and difficultly controlled hazards and should bo kept at  
a minimum. Moreover,the hazard of filling n snail pac kage is as great as that of  
filling a large one,therefore the packages should b e as large and as few as possi­
ble with due regard to the limitation of hazard in tr ansportation and in other  
types of handling beyond the limit of the manufactur ing plant.

Drums employed for the shipment of lead tetraethyl o r concentrated mixtures  
containing laud tetraethyl,should be of exceedingly  strong and durable construction,  

-with I-beams on which they can be rolled,and-with d ouble bungs for the avoidance  
of leakage. Safety in the continued use of these dru ms will depend on the care -taken in  
inspecting and repairing them when possible end repla cing them when necessary.
After every trip to a consignee each drum must be cle aned thoroughly,inspected  
critically for corrosion,injury or weakness and sho uld be repainted. After being  
filled each drum should be tested for at least twent y-four hours by standing with  
the bung downward,and by carefully inspecting the se ams for leaks. Such leaks  
•will show up clearly on the freshly painted outer 3u rfc-.ce of the drum,if the pro­
duct is highly coloured and if the drums are painte d white or light gray. For this  
and other reasons,the product should be brightly co loured for purposes of commer­
cial handling.

Obviously,the opening,cleaning and testing of return ed drums are dangerous opera­
tions, They musj? be handled wit’n highly specializ ed and thoroughly ventilated  
equipment if they are to be done satisfactorily and  safely. Before a/iy drum-is to
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be repa ired it must be thoroughly cleaned so as to elimina te all volatile lead  
compounds and all but traces of inorganic lead compo unds which may be suspended  
in the air by mechanical means or by local heating,

General Hygienic Measures - The potential hazards as sociated with the manufac­
ture of lead tetraethyl are the most serious that ca n be found in any of the lead  
trades» They are capable of complete control if pro per provisions are made to  
maintain an adequate degree of precision and caution  in carrying out plant ope­
rations, However,it is exceedingly doubtful if this c an be done unless the most  
rigid and critical medical supervision is establish ed and maintained.

The ccntiol measures consist of the following co-or dinated types of hygienic  
supervision,namely,(1) careful and complete clinica l study of all workmen,(2)  
regular study of the magnitude of the lead exposure  and lead absorption of  
representative groups of 'workmen by means of period ic determination of the rate  
of lead excretion in the urine and fecsc,(3) regular  periodic critical survey  
of plant activities and operations by the phy3ician -in**charse,and (4) regular  
determination of the lead content of the air of all rooms and working spaces in  
th? plant.

C7-.ir.ical work Hot only is it necessary to maintain a sharp search  for clini­
cal evidence of lead absorption,but it is also impe rative that all types of f  
illness among workmen be recognized and identified,if  there is to be effective  
medical control based upon a proper degree of mutua l confidence between the  
'workmen and tne medical staff. It is not enough to  bo cr. the lookout for sub­
jective symptoms of incipient intoxication,or to wat ch for changes in the  
blood of workmen,or to see the cruder evidences of lead absorption, It is also  
necessary to recognize the occurrence and character  of non-occupations! disease

see that it is adequately cared for or at losst it brought go

the attention of the workmen. These things cannot be  accomplished by cursory  
and slip-shod examinations or by certain partially specific labox’atory  
cut only by careful and regular study of each workm an.

i - ,4- -  a t o t P j

In these occupations each workman who is potentially o xposod to lead tetraethyl  
should be examined at least once per month,'while m en whoso work involves exposure  
only to dust and fume of inorganic lead compounds s hould bo examined at intervals  
of not more than three months, (It is advisable to examine the men more frequently  
unless and until it has been clearly established that  the dangers of normal plant  
operations have been brought under adequate control ,) At aach examination each  
workman is questioned carefully in search of subjec tive symptoms and other  
evidences of incipient illness, Ihi3 must be done w ithout leading questions and  
•without establishing a pattern of inisrrogation. T he temperature,pulse,blood  
press ure,and weight should be noted and recorded,a nd the urine should be exami­
ned «3 to its reaction,and the presence or absence i n it of sugar,albumin and  
microscopic abnormalities. Such other clinical study  as is required to determine  
his physical status should be carried out,together v,ith an examination of his  
blood,including,at least,the determination of the h emoglobin and a quantitative  
determination of the number of erythrocytes which s how basopnilic granulation,
("stippling“), The teeth and gums should bo examined  for sponginess or congestion  
and for the presence of a lead line»especially on th e inner aspect of the rums  
opposite the molar teeth«» The strength of the grip of eacn hand should be deter­
mined anc recorded. At least once a year each man must  have a complete and detailed  
physical examination,including a general neurologica l examination.
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An initial examination of a complete and t horough type should be employed aa  
the bas is for t he select ion of an essentially sound and healthy operat ing crew.  
The results of th is examination s hould be carefully recorded in t he case of  
all men accepted for employment and should bo used a s a bas is for future compa­
risons. \7orkaen s hould be rejected:

1) When they have had s ignificant exposure to lead compounds in ot her occupa­
t ions wit hin t he per iod of five years immediately preceding;

2) .Y hem they have had an  illness associated wit h a prev ious occupation w hic h 
is indicative or strongly suggestive of lead intoxi cation;

3) '.?hsn  they have a s ignificant degree of organic disease of t he c irculatory  
system, especially symptoms and sigr. 3 of arter iosclerosis;

4) Yf hcn they have organ ic disease of t ha nervous system ,a history of epilepsy,  
or of functional disturbances associated wi th mental  instablity;

5) y/ hon they have act ive organic disease of t he k idneys,liver or lungs;

6) W hen they have other wall-dafinad c hron ic diseases,suc h us oral or upper  
resp iratory infections of a savors and potentially disa bling type w hic h,in t he .  
opinion of t he exam iner,are ’unlikely to respond to corrective Treasur es;

7) W hen they urn excess ively addicted uo t he use of alcof.ol ,or- w hen because
of ignorance,stupidity,undue appro hsns ivenesa or ot her ev idences of unreliability,  
t hey are unsu ited to onoloyraent in a potentially hazardous occupat ion;

3) When they are less then 21 years of  

’Jen who have been sccaptod for employment

age or more than 45 to 10 years  

should be remover» therefrom;

of

1) ¡¿hen they develop symptoms suggest ive of lead tetraet hyl intoxication;

2) V hen they develop phys ical signs and laboratory evidence*:? of significan t  
lead absorption;

3) When they develop organ ic disease, w hic h, in t he m ind of t he exam iner »invol­
ves undue risk to t heir safety find t hat of others;

4) When they sho w a cars less  
t he occupat ion, or sit ornately,.?  
hazards.

or . irresponsible attitude toward t he hazards of  
,en t hey eno w undue anxiety respect co suc h

Excretory Analyses - Determination of the rate of the load 'sxcrot ion of represen­
tative workers portrays an highly accurate picture of the condition s of load expo­
sure to vrhicr. they are subjected. The interpretation of  such resulss cannot ta 
discussed in r.r.y  detail hare but published information on this subjosi is av ailable* 
Under hazardous conditions of excloyment such as thos e dealt .-ith herein,in u.doh 
brief exposure to high concentrations of load vapor can give Vi se to prompt and 
serious effects,adequate hygienic contrcl cannot certainly bo maintained ritheut 
such deterntinatiens. ihs methods employed ir; the collection of saaiples anu in their 
analysis must fcsva tlx; utrcct precision to be of value, f 'vl t noroiVr* :ruzt be vorksi 
out and applied with great cars. This work can rarely if over bo dona w it via the
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manufactur ing plant*but s hould be carr ioddout elsaw here in order to avoid t ha 
contan ination of samples from t he plant env ironment.

In addition to t he control analyses referred to above»access to anal yt ical data  
on t he blood and ur ine,in nuspected or doubtful cases of intoxication,i 3 of the  
greatest pract ical usefulness. Facilities for obtaining suc h data arc absolu­
tely essent ial to sound clinical work in t his oecupo.iiontin viaw of t he necess ity  
for t he prompt interpretation of sympkowB,

based on broad s;cpaxianco in t he appl ication of analytical findings of  
referred to nbevt* *vav © been set up es practical rules for t he gu idanc e 
phys icians in evaluat ing th e s ignificanc e of the occupat i onal load  
and also for the handl ing  of individual w orkman under & var i ety of con-  
lb nuut bo rrmu-.boron in r elat i on to those cr it er ia,that thy analytical

cas e cr i-  
l ess
money and  
and analy-

Cr it or iu  
t (¡9 typ e
of plant  
exposure  
c; it  i ons ,
data on which th ey ars based wf.u  of s very h igh order of accuracy. The 
tor ia cann ot be appl i ed at a il t o analyt ical ¿at e that are apprec iably  
accurat e. Moreover ,it sh ould be stressed tnat it is a us eless wast e of  
effort- to perform any of the&e u iuiiyc ea unless the methods of campl ing  
cis era such as to y i eld dependable and h ighly accurat e results ,

Saf e versus d
J.Vv iCî A i.<Lt

;arout! ■ :o.»tcj-i-ivr.a o i  ocoupt-tio n a l  l ead sxr-osure in  term s o f 
c-ii _L hw _£wC6o end ur in e of regularly employed vert w.er. - - "1 t<r in­

halati on of a ir c onta ining l ead fumes and dusts results in th e entrapment of a  
cons id erable proport i on of ia eee lead compounds in tn e upper resp irat ory tract ,  
fr om which tfcsy gain ontran ee to the gustro-enter ic tract by b eing swall owed 
uitii tr.a  nas opharyngeal soc /etions, for t his r eason the collect i on and analys is
ci
of

representat iv e «ample« of the regular {da ily appr ox i mately) fecal evacuat i ons
iX several occupat i ons of ;rads will giv e

thy magn itud e of the exposure to load dusts.
*x*5 ci vu en engaged m  v i e 

highly valuabl e inf orrat i on no to  
that is ass oc iat ed e iin th ese occupat i ons. In th is c onnect i on each sample v ill  
r ovsal tna amount of lead (leas 10 per cent .more ox- l i ma j that vac c wu lick ed by  
the individual in iyusati on dur ing th e per i od of t in e represented by the oamol®.  
nov;over ,th e status of the individual eith r espect to Rfoeorbed lead « ill n ot bo  
sho wn by this means. On the other hand the analys is of a representat iv e cample  
of ur ina asp oolally when coupled « ith that of a sample of blood» will giv e a very  
clear id ea of the magn itud e and hyg i enic significanc e of the lead that has been  
absorbed by tha individual. Th e comb inati on of the inf ormat i on obta in ed by ths  
analys is of bo in fac es and urine,-si  11 s horn ths sever ity of ths exposure to dust  
on a part icular occas i on and the general s ignificanc e of the exposure up to the  
t i me of the analyses , wh en th is ia d ona on a sor i oa of  individuals  
nil of ;ho occupat i ons of a lead industry,th e locat i on end
exposures ua well as the overall oaga itud e o: 
other types of exposure»can be seen clearly.

represent ing  
over ity of the dusty

vne ¿ana uoeorpt icn *r o~ andt ! la U

It cats be sa id ir r elat i on to analyt ical data of th is typ o that:

1) Whan the noun focal  
furr.os is .cons ist ently oi 
ratel / 11 hours) or leas  
wit.'i.-.v.  at’ia l onctoj

JLesd excret i on of the group exposed to lead dusts end  
the order of magn itud e of O. DG mg,per sample {upproxi-  

,f..a  cupouure t<> dust and .funeo  ( hut n ot to vs:pnru) is

Z) Th en tha naan focal lead -excret i on of 3uch groups ia ab ove 1.00  fag.per 24  
hours ,¿h o exposure i o dusts and fumes is d ef init ely hazardous;
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3) 7/ hon the mean. ur inary l ead concentrat i on of an occupat i onal group in a  
plant is n ot in excess of 0.10  mg,p er l it er the lead exposure (all types)  
of the ent ir e plant is within saf e l i mits*

4) Wh en the mean ur inary l er.d  concentrat i on in any occupat i onal group  is
in excess of 0,15  ng.p er .l itr e»cases of lead po is oning can b e expected to occur  
in that gr oup,and th eir fr equency and sever ity will b e the greater ,th e h igh er  
the mean ur inary l3*.d concentrat i on goes above th is l evel.

In add iti on to the appl icati on of cr it er ia giv en above for the int erpretat i on 
no-5 , of the status of individual w orkmen but rather of the cond iti ons of lead  
exposure in th e plant ,it is i mportant to have prompt means of determ ining th e 
lavsl of lead absorpt i on of any workman whose symptomatology or  wh oso hyg i enic  
status is in d oubt for any reason. For th is purp ose analys is of Ef emple3 of ur in e 
and blood ,tak en at the same t ir e, ere invaluabl e. Analytical r esults on such  
samples should be obta inabl e '» itliin a f ew days. Crit er ia f or '¿he  int erpretat i on 
of such data and for determ ining .f eet  should be done are recommended , Th eir  
correct appl icati on is d ependent to «some decree on exper i ence end expertnsss  
iu tn e recogn iti on of the subject iv e ŝ tupton ia and object iv e s igns - of lead  
tetraethyl int ox icati on. To core extent »ho wever *?X3 ?aay b e apparent ,th ey ray b?  
accepted iu li eu of such cl inical Vn owl edga end judgment.

to.  micr oscop ic bl ood exa,-ai nati ons ,hut it it must bo SiUpha-
in  oonneat i on r ith
th e case of the 56
and in orru nic l ead
r is e to  E bO oally

( l id  a 1‘allC3 UEC j H j H rii1
siz ed th at such Qz&xd.  
exposu r e to lo ad t ot r
men wiics a w ork brings th en into exposu r e with mstellic le ad and  
compounds, Actu ally th e 
diffe r ent set of symptoms,physics! signs, and lab orat ory findings fr om those  
ass oci at ed with the Wbto rpt! on of ino rganic l ead c ompounds, The r efo r e,no stippling  
is seen» and ins of ar s o abs orpti on of le ad t et ra ethyl is conce rn ed the r e will be  
no ch r onic le ad p oisoning  as w e know it clinic ally. Th er efo r e,the docto rs will  
hav e to be p r epar ed fo r th e r ecognition of a. t ot ally diff er ent, synd r ome of intoxi­
cati on, Fo r this r eason the r egul ati ons should not put «t r ess upon blodfi ex ami­
nati ons as a means of  r ecognising le ad exposu r e. On the othe r hand,it is c ertain  
that n o cne will be abl e to ope rat e n le ad t et ra ethyl m anufacturing plant with out  
car eful me asur ements of the M agnitud e of the lesd exposu r e eithe r by n oons of  
compr ehensive and fr equently r epeat ed air analys es o r by a.wall rsgulat ed system  
of following the axp esed pe rs onnal by uear.s  of analys es of thei r urin e cr.d  bl ood,  
the u rin e and f eeas, or all of these m at erials, Th er e is no question about the  
r oluliv a i mportanc e of follovdng ths le ad abs orpti on r.nu  exc r etion of the wo rk men 
as a c ont r ol ra easur o. From the med ic al p oint of view it is the most impo rtant  
singl e fe atur e.)

’/hen  analytlcrl data ar e availabl e on pe rs ons with symptoms  

1) The symptom at ology shonl-d be inte rpr eted in complete independence of the
ns Xytic al r esults in cn effo rt t o arriv e lie*1.]. one uc-.cn.

nuking ’.„so of any ar.c.  eve ry avr.ilu.bl o di agnostic p r ocedu r e fo r that purp ose,

Z) then ths clinic al sy mptomat ology is non-specific in charac te r,in th e c ase 
of non ¿-ho  h ave been wo rking st eadily up t o tho tine the s ampler: v /o r9 obt ain ed 
fo r analysis, o c aus e snd effect r el ati onship between le ad abs orpti on and th e 
pr esent illness c an b o excluded,when

a) th e r esults on a sa mple of blood and a r epr esent ativ e s ample of
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of u rin e o r e within s af e limits as h er ein defined,(i.s.,less th an 
0,06 ¿rtg.Pfc  par ICO gra ms of whole blood,end not mo r e th an 0,10 rig.
IJb p er lit er of u rin o);o r wh en

b) the averag e r esults on a s eri es of spot sample's  ( appr oxim at ely  
100 ill,)  of u rin e o r on at l east  tw o l arg o s amples (seve ral lit ers)  
of u rin e ar e within s af e limits aa d efined above, ‘

3) A c aus e acd r el ati onship between non-specific symptoiB ai ology and
l ead abs orpti on my be eseume a t o exist 7.nsn

u) othe r caus e»; fo r th e sy apt oi aai ology h ave been excluded beyond  
r easonabl e dcubt , r md the en alytical r e suit  a ar e ab ove the s&fo iitdts  
dofined above:o r when

b) the c aus e of* symptom at ology is quite unce rtain and th e <%»alytical  
r es ails arc »‘ithip a dang er ous rang e,i,e. - G,07 to 3,10 ag,Pb  ( or  
cor e) pe r 100 grairs  of whole blood,G«lo to 0.40 we.I’b  (o r mor e) p ar  
lit er of arin. o,

4.1  y cciuse : rpls.tiar.abip h ett rear» str ongly cuy^csti r e o r ihcracî ria-
ti e sympto rs vac l end abs orpti on may b o assu med to exist,»no r,

u) th e x ruiiyM cnl r esults ar e within the ds r.g er ouB rang ejo r «h en

u) che av: 1ytic el r esults ar e known to h ave boon within the  
¿»n̂ erc-.u; ra.ngh  at  th e onset of syjnpto rsai ology and at lha tins -;n  
occup ati on-.? ?.e.sd  exposu r e v*ss  occu rring. (Thin r efe rs t o a ¡sai -.?Si o 
hua b eer.  r epived f rom bh  w/po aure from »owe vrooks »-shea* ¿«¿crater/ r?jt«  
*if.3  nbtts'l ,but who a© symptoms pai ns 1st. 1

’■‘-" ren analytical ¿air.  . ro eyoi labia o n snployod  
~- rrorr yithoufc syeipfeoaa or abjective gj«ma' of  
illresg. ~

X) Asymptomatic p*r«c ns should he roraovo d iYc.n;  lend expo r-ure or tra nrf--.rre d to  
work i nvolving gr*-fctlr  re duced exposu re ,-rhi. n

o.)  thy analytical result a o n bio o r* «tnrl  uri ne are v d-thin d angerous  
liiviisji,,rK>re tha n 0.07 rag.Fo  per 100 grama of whole bloo d, and 
more ikar. 0,18 ssg.Pb  per liter cf uri ne;o r v>hg n

t) the analytical results o n v. se ries cf spot samples of uri ne o r  
on two l argo s nmplos of u ri ne are vi ti.in  d angerous limits as defined
&'*.«>  v u.

"beP remonn previously- removed fror -x t o cure 
or tre-r.gf«>rrac* -,,o oth ir vorV have recover «,<1 from 
a31 ry no toes and ai-rna oi illnasa.x««/ ’ay ho 
returned to thoir lbrnar work «-when x

-} l'.\s conditions o rigi nally respo nsible fo r their hazar dous exposu re  
have bee n recog nised and subst antt ally correcte d ; an>!  «hen

b) the analytical results have falle n to levels th at aro co nsistently  
safe,i.Q.,the lea d concent ratio n in the blood i a dovm to 0.05  itup ar  
100 grams cf whole bloo d o r .lo wer,and  t he average uri nary lea d eoncen-
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t ratio n of  a series of spot samples or of two large samples at  least*  
ig not in excess of 0.10 mg.pet'  lite r.

-  10 -

Pla nt supe rvisio n - The pl ant physici an should mite a critical i nspection of the  
pl ant  unde r operati ng conditions at i nte rvals of approxirsataly o ne montht at which  
time he shoul d c riticize all the proce dures a nd recommend such ch anges as ere a d­
vis able for the ?aai nt«n;iRco of s afeiy.

Air a nalyses - Kquipcse nt should h a available a nd ope rate d re gulf rly to last  
the air of all vorki n~ sp aces for its lea d content.. A high dec ree of accuracy  
i3 necess ary both i n the collection of s amples a nd in the analytic proce dures,  
and the net hods must,  he such  as to dote rmi ne both o rga nic and ino rga nic le ad 
compounds and to disti r.fuish betwee n them -*h«n this is rocs ¿scary.

All the data referre d to above shoul d be reporte d to the physici an-in-onn rge a nd 
should be used by hin to keep himself p. rd the m anagement fully info rmed as to the  
higie nic r.tutue of the pla nt as r whole•

Clothi ng.P rotective fHHi nv^nl .end X' ashrcom Feci 13 ties - .« d̂ ovefe fiei titios fo r the  
protectio n •• r-i cica nlinoss of th? vo rkree n mv.rt fa -¿at?:  r.vr-i 3 able. 'loch -r-r  rurt  
be provi ded with complete clf:-tfcin r*eo  that he su-y  nottu r> dar cry circurri•:•?’$  ear, neke  
use of hits  regular cJoi ning in th** pivot. "he re roust bo a sysTem of .loubLs lockers,  
and comfo rtable a nd ad squ at« washrooms »shower huiho a nd toilets. ¿1 the beginning  
of the d ay's v/ork the -,.orkv». n r.ust  ch nnye int̂  r <>i;;  JL ng«, II l-vnc/.- r ir:>  t h /  
must wash c nrsfuJly v. nd n-t  thei r lu nch in n cl;;„n  lu rch rrem* _\t ire i%r\ i of the  
day they n;; r;i  rsr: nvs all fheir c ¿¡t hf. nr , bat he m l  c;-.F.rr~o  ii.zo  :hc:ir c. r. e3 o(i:A ,:y.
The proper arr nnrer nnt of thoee fuel] ¿.ties  oill rot o nly ...11 *. r. tl.~- .•.•illir.g n-ee  
of  wo rkme n c.o comply with the r;?£ultt3o ns,but also »ill provi de fo r oue n r.i.pervi-  
sio n as will not pe rmit CHroleas nofcs on the p art of the workma n.

Imparviou n r lovers » duot rv sks rhero require d , r. nd air-li no x ankn e.e m--ided b-*-t
supplied end rsr.ifrr. ni.nod  in « atisfuetory ■ so ndii.ion by ihc .•_.•> •¡••v--.-  ;*•  :i  of the pl ant.  
Their use rust  alro be supervise d.

II )

The spiiiagfi in transit of load t&ir-icihyl or of "■■■ :■ xt j ir*~c containin\ high *orr.*mtra­
tions of lead tetraethyl may ecu««- serious difficulties,in that ranr/sron- «xpooura 
may involve crrriors as ,,rll oli-er pr.r-uons ,.lr*  -K-y  havo no xn-tcr.lrdy-e of the fin­
gers and no rooena of protecting t:•«••¡•solves.  ■ ••>r-*«ver,nt:;vr co-modit i-n **vy bo .m 
coniordnoicd as r o o»_use ¡.be  '"de-o\ir’-idon n/ r-.?):"=r  1 ■ ;■ *-. rrr:ot- ryT)or«s.
The utmost enro rust bo rxorcirod ',r,  oonfirn the hosarda to  points nt which tuny 
can ba controlled.

Containers fiiiod '.vitb  3 t‘-trv*thyl >ith oorc-rntr-oted :aistur «3 of loiul tairao- 
thyl,',vhen  shipped by rail should bs s?:ured by su.itr„hja ¡Penns c*c as not to .’.eve 
about in trannit. They should not be mixed with other cargo but should b e sent direct 
from manufacturer to destination su$d r*iiould ho handled at b<ith ends of the trip only
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by t rai ned and expe rie nced p arso ns, when t ra nspo rte d by w ater,they 3houl d bo  
lo aded on deck unde r the supervisio n of fully info rmed and expe rie nced pe rso na,  
and should be secu re d fi rmly i n pl ace so as  not to be d amaged and so as not to  
be a source of  d anger i n t ra nsit. Any of the m aterial which Kay leak or spill  
on the deck of u ship o r barge shoul d be w ashe d ove rboar d p romptly a nd any  
le aki ng o r broke n d rums shoul d be disposed of by being c ast overboar d if possible  
or  necess ary,or by bei ng so pl acs d th at further leakage will not occu r, ¿vary  
practicable safeguar d should fee th row n arou nd this ph ase of tha i ndust ry e nd to  
the extent th at this coromo dity ra nui rea u nusu al care i n t ra nspo rt,it shoul d be  
incumbent upon the m anuf acturer a nd shippe r to provi de conditions comp atible  
with reaso nable safety.

**  11  -

III) BISSDIHg WITH  GASOLINE

Hygie nic aspects - As i n the c ase of Ma nuf acturi ng,the design  a nd const ructio n of  
the blending pl ant, as well as the type of protective equipme nt usedj are by far the  
most importa nt f actors i n dete rmi ning the deg ree of safety of tha operatio ns.

Lead tet raethyl shoul d be ext racte d by vacuum from the co nt ai ner ( drum) a nd c arrie d 
by g asoli ne th rough a close d system into the mixing t ank p reviously fille d with the  
gasoli ne to be t reate d. In no c ase shoul d le ad tet raethyl,or a ny concent rate d mix­
tu re with gasoli ne,p ass through a ny mech anic al part,such as a pump,etc, Tha system  
which has bee n safely  use d fo r ma ny ye ars is to pump gasoli ne f rom the mixi ng t ank  
and disch arge back i nto the s ame ta nk, A ventu ri type e ducto r is i nst alle d in a 
by-pass locate d in the pl ant»desc ribe d below, and the d rop i n p ressure accross this  
educto r creates a vacuum which draws lea d tet raethyl through a sta nd pips in the  
drum,i nto the g asoli ne st ream retur ning to the risixi ng t ank.

The pl ant in which the by-p ass is i nst alle d consists of a co ncrete platform,covere d 
by a roof,ope n on th ree si des and completely su rrou nded by a kerb, - with a view to lo­
calisi ng any le akage. The platform shoul d be suit ably gra ded to d rai ns which should  
disch arge i nto an inte rceptor,or trap,before passi ng into the m ai n d rai nage system  
(or sea).  The fourth ai ds of the pl atform - which shoul d be l arge e nough to p rovi­
de a mixi ng area,where the by-paao is i nst alle d, and enough sto rage capacity - nay  
be of soli d const ructio n to fo rm o ne of the w alls of a dressi ng room^to be provi ded  
fo r the operators. The dressi ng room shoul d be equipped with a shower a nd w ash basi n,  
and a small kerose ne t ank should be inst alle d connected t o a tap over the wash basi n 
(ke rose ne is used to w ash off a ny fluid which m ay acci dent ally bo 3pills d on the skin  
of any of the ope rators.)

Water e nd ke rose ne points should be inst alle d on the pl atform for the purpose of  
washi ng down the pl atform after the raixi ng ope ratio n. Complete specific atio ns of the  
minimus requireme nts of such a pla nt  c an be p rovi ded.

The ope rators shoul d ch ange into speci al clothi ng while wo rki ng in th a pla nt*  The  
clothing recommended, apart from u nderwear,co nsists of  a white overall,aci d-p roof  
rubber boots,apro n a nd gloves - p referably white - (Heavy clothi ng to be wo rn  
under the overall must  be provi ded as needed.) The ope rators shoul d also be supplie d 
with  a gas mask equippe d with  a rubber pace piece (preferably white) coveri ng the  
enti re face,eyes, nose,mouth,with eye pieces of splinte rless glass,a rubber breathi ng tube,  
end a ca niste r separate d f rom the face piece,co nt ai ning not l ass tha n 500 cc’s of high  
quality activate d ch arcoal. This gas mask must be wor n by th a operators whe neve r they are
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prese nt on the pl atform while & drum of loa d v*t rs«»tbyl in ope n. Th© c aniste rs  
have a limite d life and should be ch anged after 100 hours use or after bei ng in  
service for six mo nths*

Since the f reque ncy of mixing i a a ge neral fact ox* i n dete rmi ning i'm extent of  
exposu re of workme n,the nvusbe r of saxes is usually limite d to six g-s r month.

Afte r each operatio n,the ¡sen  should b athe before dressi ng in thei r ow n clothing.  
Should any le ad tet raethyl have bee n acci dent ally spille d on the skin,it should be  
fi rst washe d off with ke rose ne,then with so ap a nd w ater* Lea d tet raethyl shoul d be  
colou re d so th at a ny st ai n will  be visible i amsdi&t aly.

It is emphasize d th at operatio ns in the type of pl ant  and with the type of equip­
ment desc ribe d above have bee n c arrie d out s afely for about 20 years.

«edioel cont rol - ¿11 me n eng aged in blending ope ratio ns should
physici an at least every f> iso nths.  The type of ex ami natio n should  
chapter (l) - iaiJUFACTURlNO,BLSKDII» '3I7H  OTHER IJ50RSDI£STS  ¿Ub I*  
Work - but there is no need fo r exami natio ns of feces and u ri ne.

be ex ami ned by a 
he as desc ribe d in  

ACKAGISG - Clinic al

The a nalyses of air ia the pla nt  is also u nnecess ary.

IV) DISTRIBUTION OF GASOLINE OOKTAlNIHG AD TFTRRRTHYL

Gasoli ne cont ai ning le ad tet raethyl i n the concent ratio ns pe rmitte d, aa det aile d 
below,h as bee n dist ribute d p ractically all over the worl d fo r betwee n 15 and 20  
years. From time to time over this perio d of ye ar©, det aile d investig atio ns h ave  
been c arrie d out in the United St ates,a nd in ce rtai n othe r cou nt ries,i n se arch  
of evi dence of le ad absorptio n o r loa d poisoning among pe rso ns whose wo rk i nvolves  
skin cont act with such gasoli ne,o r exposure to it© vapors. Moreover,critical  
laboratory stu dies h ave sought to dete rmi ne the m agnitude and impo rta nce of the  
hypothetic al dangers of lea d absorptio n f rom this source. The results of both the  
practical fiel d investig atio ns and the l aboratory stu dios h ave bee n published in  
oedicel lite rature,a nd are now gene rally accepte d as feet,si nce the conclusions  
of v arious i nvestig ators,i ncluding offici al public health age ncies of fou r diffe re nt  
count ries (U nited St ates of America - Great  Britai n - F ra nce and Denmark) have  
been in agreeme nt.

The st atus of the problem is outli ned in tbs following p aragraphs for the i nfo r­
matio n of those who h ave not h ad access to the reports of the i nvestig atio ns.

1) Ko c ases of lea d poisoning h ave ever bee n found by investig ators,or reporte d 
in medic al literature,amo ng refi nery workers,garage mecha nics,o r other perso na 
engaged in h andling and dispensing le aded g asoli ne fo r automobiles or aeropla nes,  
(The only c ases of lea d tet raethyl poiso ning th at have ever bee n seen o r reporte d 
have resulte d from exposure to co ncent rate d l*s ad tet raethyl. Soiaa few cases of  
poiso ning f rom decomposition p ro ducts of le ad tet raethyl have bee n seen among men  
employed i a clea ning g asoli ne sto rage ta nks th at ha d been in p rolo nged se rvice.
This type of exposure is wholly diffe re nt f rom that arisi ng f rom ha ndling g asoli ne,  
and is de alt with separately).

2) Ho evi dence h as ever bee n obt ai ned th at co nt act with commercial lea ded g asoli ne
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or exposure to its vapors,results i/i actual lea d absorptio n,even among seve rely  
expose d pe rso ns« In f act, nil the evidence demonst rates that lau d tet raethyl i n 
high dilution in g rsoli no (one p art of lea d tet raethyl to arout 1,000  parts or  
mono of g asol ine) is not absorbe d th rough the shir,  i n me asurable amo unts,even  
though l arge shi n areas be i n cont act with gasoli ne reps ate?. -!.y  a nd fo r lo ng 
perio ds of time« Mo reover,chc boili ng point of lo ad tet raethyl is so much Higher  
tha n th at of gasoli ne»th at cere tha n ten pe r ce nt.of the g asoli ne c an eo tvepo ra-  
t? d befo re measurable ;us ncities of lend tet raethyl co ne cif in the v apor of  
lea ded gon olinc.

3) f rom Time to time certai n suss3 of c arbo n monoxide poisoning and scute  
gasoli ne intoxic atio n (f rom the i nhalatio n of v apors) have bee n raista nkonly  
attribute d to the effects of le ad sbso rptio.u by layme n,only to be recog nised  
subsequently by physici ans in thei r true light* This has occurre d bc aauss perso ns
who h ave hear d of tho e arly cases of poiso ning f rom exposure to the co ncent rate d le ad tet ra­
ethyl",lave co ntinued to confuse the real cla ngors of exposure to the co ncent ra­
te d p ro duct,with the pu rely hypothetical possibilities of exposure to co-v eroial  
loa ded nsolinc?«

4) "ises o:’ 'skin i rritatio n of a variety of i, pus have also be nn i- aatake nl;/  
attribute d to the xdnubo lo ad content of gusoline. Invnnilg ai.io n d as show n tn at  
gasoli ne itself is much to r? irritati ng to ;.hs  shin th an s ro the i ngre dients of  
le af t?t r:ethyl ,s;m  it h~r. further ba~ n •lex-o re : rate d Vv.d  cu rtai n p ro ducts of  
vapor rhaso -ri d cTh rr tyre of tmcoil nr'' ..r--.  ■ «upcoiuI.W ii -.1....Lay .c she dim of  
susceptiol-s p arso ns,

Iii view of these f aces,the precautio ns require d fo r ha nd ling and dio ve.i aiu-r, cu;.r-  
m*rci?.i loo.'is d g asoli ne,diffs r from c no.ee necess ary i n cue o aso of r̂-ii n-. ry -¿asc­
ii no o r.l ; i n the folio-«»in-/ "»••.p̂ cts  s (1) v-uo cncr.'.traii :no o i' i-jed  ".'  ...  > 
line mi; not exceed ch r-.e imifcc .- nice, s.-:  no r ¡.arcs coo o m  :o L-- a. ;■  h.̂ .o -a;,  
of loa d tet raethyl psr iitor i n automobile fuel,a ni i,~f  co. 1 .— d i ~ ; r
liter i n ce rtai n se romiutic«il fuels>; (••;)  tar .gasoli ne i t h  colou re d .c  
■ fiffemnti ate it from or din ary gasoil.¡e  a nd cont ai ners uro oiripu.o.jiijg  .„a  . dt .v at  
must bs labelle d to sho-v to at it co nt ai ns le ad nrxl  taut it is deaiy.ru- fur :• nv r:s  
<i motor fuel o nly. The reaso ns fo r chose oi-cvivio na arc ¿1 irl; obviou;., iv;'  
concent ratio n of lo ad in g asoli ne is u-vf l.nitviy vi.:>  . act A i.t f.-.c  t..r  of "  
safety agai nst lo ad r-bsorr»». io n. t -d- a oo ncent raoio n, tx... refo!o,;rusi.  bo  
withi n p ropsr limits« The diffe rattiiatio n of le aded g asoli ne f rom other gasoli nes  
is advis able i n o r der to i nsu re lie use for the purge a 3 for which it is i ntended,  
one fo r which it is k nown to be noth s afe a nd useful »n amely,us a motor ihicl. Its  
use for other Purposes such as for clea ning tools and clothing and as s. fuel i n 
•stoves and l amps,is u nnecess ary,i nadvis able,a nd pe rhaps u ns afe,alt hough no c ases  
of lea d poisoning h ave bee n found a« the result, of ouch misuse of the pro duct.

Any othe r rrtic npt a to regulate tho ma nner of ha ndling le aded ru nolino wust no-,?  be  
regar ded as '."holly  u nnecess ary« Ir. f nct the i r»vs siigo.tio ns r.vA the.  expe rie nce of  
the p ast 13 years have give n no evidence of tl.o  exi ste reo of danger fro.-  the nor­
mal ha ndling and use of le aded y a so lire greater thru  that associate d «¿ith the  
co rrespo nding p ractices i n the c ase of olei ns ry nor.-l ended u a so li ne.

V) 0u:AMI i-G OF T t i l t s  U f Ji:  p e r; l l f l l l l  CJhSlLI Fh
-*5.TK T-gAl! „ y k T ih JiT lf :  L .1:1- STCICM .Cj .GCLI f?;  “
rOW M l-Vkl  U i:AD TTITK.Uf'I.yb.-

One of the g reatest hazar ds connected with the h andling o.f g asoli ne cont ai ning
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le ad tet raethyl arises i n connection with the cle aning of t anks used fo r mixi ng 
this compound with g asoli ne and fo r stori ng g asoli ne cont ai ning le ad tet raethyl»

Th9 followi ng p recautio ns h ave bee n recomme nded fo r the safe ha ndling of these  
operatio nal

1) STORAGE AND BLENDING TANKS - The ta nks conside re d unde r this sectio n include  
all storage a nd blending t anks which h ave at a ny time cont ai ned le aded g asoli ne«
Tha regulatio ns a3 set down are to be regar ded as the mi nimum requireme nts fo r the  
avoi dance of le ad exposu re»

A) A blower-type or positive-pressure full face-piec e airli ne hose m ask must be  
wor n by any pe rso n who ente rs a ta nk which h as at a ny time cont ai ned le aded g aso-  
li no, and which li as not  been tho roughly clea ned» This applies not only to t ank  
cle aners but to all others who go i nto the t ank fo r a ny.pu rpose»

NOTE: - Experie nce h as i ndic ate d th at i n gene ral the qua ntities of resi dual
raaterials  to be remove d and the time of exposu re are much smaller  
i n the c ase of ta nks of unde r 50 to ns c apacity. Preferably a full  
face-piece blower-type airli ne hose m ask is to be wor n by any pe rso n 
who ente rs such a ta nk,which h as at a ny time cont ai ned le aded g aso­
li ne and which h as not been tho roughly clea ned» When such a mask  
is not available a free airli ne m ask with a breathi ng tube extending  
well to the outside of the t ank m ay be wor n*

B) Hoselines fo r air maks have a limite d life and must be kept cle an» If  a  
workman notices any odou r such as gasoli ne while we ari ng his m ask,he must leave  
th8 ta nk  at o nce and find and remedy the c ause»

C) All workme n must ch ange into speci al clothi ng,consisting of cle an ove ralls,  
shirts,u nderwear (i n cold we ather) a nd socksj also heavy rubber or aci d p roof  
gloves a nd rubber boots of goo d qu ality a nd in sound condition»

D) Clothing must be ch anged ( and l aundere d) and a bath must be take n eve ry day,  
either at the e nd of e ach day’s work or whe n the job h as bee n finished» If at a ny  
time the clothing gets so ake d with sludge,the wo rkma n must  b athe at o nce and put on  
cle an clothes* At the end of e ach  d ay a nd after the job has bee n completed, respira­
tors,boots,gloves,a nd tools mu3t be tho roughly clea ned. Befo re taki ng any me als,  
the face a nd h ands must alwa^y be washe d and clothing must b3 ch anged if inspection  
show3 th at it is ba dly cont ami nate d,

E) Sludge o r scale is dangerous to ha ndle,even after it has be en t ake n out of the  
t ank. It should be kept wet and bu rie d at o nce,in a place where it will not be  
uncove re d l ater,

PIPE LINE  OPERATIONSt— Storage ta nks employed in connection with the pumpimg of  
le aded g asoli ne th rough tr unk pipe lines,such  as Surge,Bela ncing,o r Settli ng T anks,  
etc«, are subject to the above regulatio ns*

Deposits which m ay perio dic ally be remove d f rcm separators shoul d be bu ris d p romptly  
whilst i n the wet st ate« Similarly»whe n re newing the ch arges of filteri ng medium in  
sep arators,the ol d ch arges shoul d be disposed of p romptly by buryi ng,

PRECAUTIONS FOR RBPAIR1SSN:-  Rep airme n eng aged in  a ny type of wo rk i n t anks which  
have not been tho roughly clea ned must follow the inst ructio ns given  above. If  
possible.all col d wo rk shoul d be done only after the ta nks h ave bee n tho roughly  
clea ned. Attention is d raw n to the possibility th at dust o r scale or slu dge m ay
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remai n or  ledgos o r projectio ns in the t ank,o r may settle there duri ng; the cou rse  
of the clea ning opo ratio ns. It sh all be the duty of the respo nsible pe rso n in ch arge  
of clea ning to seo th at these sources of  dust e r vapor are remove d so as to preve nt  
exposu re duri ng any subsequent ope ratio ns in the t ank. Welding and othe r hot work  
shoul d neve r be done until the t anks h ave bee n cle aned and all areas that may get  
hot are scrape d down to cle an met al«

Work co nducted on the outside of t anks o r o n any c omponent the reof must be u nder­
tak en unde r co nditions of  a dequ ate natural or artificial ve ntil atio n, and in such a 
Conner as to avoi d p rolo nged exposu re to dusts,sludge,v apors,or fumes. This regula­
tio n also applies to pipe-li ne filte rs a nd sep arators,eto.

£) GARASS AMD FILLING STATION TANKS - Work co nducted on the outside of these  
t anks,o r o n a ny component the reof»must be u ndertake n unde r co nditions of adequate  
natural or artificial va ntil atio n, and in such a ma nner as to avoi d p rolo nged exposu re  
to  dusts,sludge,v apors,or fumes«

If for a ny reaso n the t anks h ave to be e nte re d,then the full regulatio ns set down  
in SECTION (I) cust  be followed.

3} BAIL AKD TtOAD TANK W A G G O N S The only speci al precautio ns require d unde r this  
heading are associate d with sc ali ng o r repair operatio ns. Steps should be t ake n to  
preve nt the undue exposu re of workme n to le ad-be ari ng dust in cold wo rk ar. d to  
le ad f ames i n hot wo rk,by the weari ng of suit able masks. Goggles shoul d also be  
wor n du ri ng the pe rforma nce of such wo rk.
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