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Some Notes on TANK CLEANING METHODS and Procedure for Tanks which 
have contained LEADED GASOLINE

i. INTRODUCTION
(a) Object

Th is booklet has been  prepared with  the 

object o f creating a better  understanding o f the: 

lead hazards, as d ist inct from  other hazards, 

encountered in  the cleaning o f storage tanks 
wh ich  have contained leaded gasoline.

Regulations govern ing the cleaning, scaling 

and repair ing o f tanks wh ich  have contained 
leaded gasoline have been  issued b y Th e 

Associated Ethyl Co. Ltd , and these regulations 

m ust be read in  con junction  with  the subject 
m atter o f this booklet.

(b) Nature and Source of Hazard
Organ ic com pounds o f lead, whether  in  

liqu id , solid or vapour  form  are h igh ly poison­
ous.

Tetraeth yl lead is an im portan t exam ple o f 

th is type o f com pound. I t  can be absorbed into 

the hum an system  either by the inhalation o f 
its vapour, by skin  contact, or  th rough  the 
m outh , with  serious or even  fatal results.

I t  shou ld  be realized that the nature and 
sym ptom s o f organ ic lead poison ing are quite 

different from  inorgan ic lead poison ing or 

plum bism . As an exam ple, a tum bler fu l o f 

tetraethyl lead com pletely evapprated in  a 4,000 

ton  storage tank will p roduce an atm osphere 

which, m ay be fatal a fter  an hour ’s exposure.

After  rem oval o f the gasoline from  a tan k 
wh ich  is to be cleaned, the m ain  dangers to 

persons en ter ing the tan k arise from :

(i) Sludge on the tank bottom ;

(ii) Rust  scale on the inside surfaces; and 

(in) Residual gasoline vapours. ■

(i) Du r in g storage o f lead-treated gasoline, 
sm all quantit ies o f organ ic lead are deposited on 
the bottom  o f the tank and  rem ain  in  suspension 

in  the sludge on  th e tank bottom . Th is  sludge 
will vary in  dep th  accord ing to the am ount o f 

water presen t and the degree o f ir regu lar ity o f 
the tank bottom , and will consist generally o f 
water, rust and scale, tetraethyl lead and its
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decom posit ion  products. An y agitation o f the 

sludge can increase the volatilization  o f lead 

com pounds and thus m ake the air in  the tank 
dangerous to breathe. Sludge wh ich  has been 

rem oved from  a tank is st ill dangerous to 

handle, even  when wet, and precautions m ust 
be taken  to avoid exposure to vapours emanat­
ing from  it.

(ii) Rust scale on the in side surfaces o f a  tank 
contains traces o f lead, and inhalation o f dust 
from  this scale m ust be avoided.

(iii) Th e residual vapours in  the tank are 
both  asphyxiat ing and poisonous and should 
not be breathed in  any circumstances.

An y tank which has at any t im e contained 
leaded gasoline, and has not been thorough ly 

cleaned thereafter , m ay present serious danger 

o f  lead exposure, irrespective o f size and type 

o f tank3 frequen cy o f cleaning, geographical 
location , length  o f service, etc. I f  the tan k is 

not thorough ly cleaned this danger will persist 
even i f  a different product, such as fuel oil, is 
subsequen tly stored.

Even  when  all sludge and loose scale have 
been rem oved, and the tank has been  thorough ly 

ven tilated and  gas-freed, ai hazard still rem ains, 
nam ely that repair  work, involvin g the applica­

tion o f heat, m ay resu lt in  the volat ilizat ion  o f 

lead  com pounds still present on  the surface o f 

the m etal and part icu lar ly in  h idden  crevices.

2. RESPONSIBILITY
I t  is recom m ended that the Ch ie f Engineer 

be responsible for  the whole tank cleaning 

operation , and no work should be com m enced 

without h is wr itten  authority and instructions.

3- PLANNING THE WORK
Th e  whole operation  should be p lanned by 

the Ch ie f En gineer  who shou ld  satisfy h im self 
on  the followin g poin ts:

(a) Method of Cleaning
Certain  alternative m ethods for  the rem oval 

o f sludge will be descr ibed later , and the decision
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as to wh ich  will be em ployed m ust be based 

on conditions at the site, equipm ent available 

and the allowable tim e dur ing wh ich  the tank 
xnav b e out o f service.

(b) Se lect io n  o f W o r k m en

A com peten t forem an , fam iliar  with  th e 

regulations and  understanding the hazards 

involved, should first be chosen. H e m ust then  

satisfy h im self that each m an in  the tan k clean­
in g crew has read and understood the rcgula-' P  ' 1 1 .':i .■  ' . '■  ■ " ] O
tions.

(c) M e d ica l E xa m in a t io n

Exper ience has shown that cer tain  diseases 

and disabilit ies can  m ake th e wear ing o f p ro­

tect ive equ ipm en t un du ly onerous. I t  is 
recom m ended, therefore, that before being 

selected for  tank clean ing, workm en  be m edi­

cally exam ined to ensure that they are in  good 

health  and not suffer ing from  any d isability 

wh ich  m igh t ser iously in ter fere with  their  work.
I f  th is be done, and the proper  precautions 

observed, there will be no in ju ry to health  from  

the lead hazard dur ing tank cleaning. As a  
general precaution , no m an who has a perforated 

ear-drum  should be em ployed in  a tank wh ich  

has not been com pletely gas-freed, as it  is 

possible for  a person so afflicted to breathe 

gasoline vapours th rough  the ears.

(d ) C lo t h in g  a n d  P r o t e c t ive  E q u ip m en t

All protect ive cloth ing and safety equipm ent 

m ust be carefu lly inspected b y the foreman, 

wh o m ust satisfy h im self that it  is in  first-class 

condit ion  before work com mences.

Th e tank shou ld  n ot be en tered (even  for  a 
shor t per iod) un t il it  has been  thorough ly 

ven tilated and all residual vapours and sludge 
rem oved, un less the person  concerned is 

adequately protected against skin  con tact with  

the sludge, and has an air  supp ly wh ich  is 

com pletely independen t o f the air in  the tank. 

Th is  can on ly h e  assured by:

(i) Wear in g protect ive cloth ing as set out 
in  Sect ion  I .A. o f  the. Associated Eth yl

Com pan y5̂  Ta n k  Clean in g Regu lat ions; 

and

(ii) Usin g a posit ive-pressure fu ll face-piece 

air -line m ask with  hoselines and  blower.

M en  so equ ipped should see that they have 
a  d ear  path  erf- escape in  the even t o f an accident
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Or dam age to their  breath ing apparatus. Th ey 

should  m ake a m ental note o f an y mechanical 

hazards wh ich  exist, such as roo f supports, and 
should  im m ediately tell the forem an i f  they 

becom e affected b y heat or  other cause. I f, at 

any t im e dur ing the clean ing operations their  
cloth ing becom es soaked with  sludge, they 

m ust im m ediately leave the tank, bathe and 

pu t  on  clean clothes.
Hoses for  air  masks have a lim ited life. Th ey 

should  always be tested before use. I f, wh ile 
testing, or later when  in  use in  a tank, a d istinc­

t ive odour, such as gasoline, is detected, the 
user should  leave the tan k at once and find the 

cause and rem edy it , or get a new hoseline. 
Hose connections should  have gaskets and all 

fittings shou ld  be tested to withstand, without 

dam age or leaking, any twist ing or flexing 

strains wh ich  can be expected when dragging 

hoses inside a tank.
Th e in take o f the air  blower should  be placed 

to windward  o f the tan k open ing so that on ly 
fresh  uncon tam inated air will be supplied to 

the m en inside the tank.

.(e) M ech a n ica l E q u ip m en t

All equipm ent wh ich  will be required for  the 

work, such as fire hoses, fire pum ps, sludge 

pum ps; ejectors and hand tools should  be 

exam ined b y the forem an who should  satisfy 

h im self that all m echanical equipm ent is in  

good runn ing order before work commences.

(f) Provision of Sludge Pits
Th e forem an should see that suitable pits 

for  the bur ial o f sludge, rust and scale are 

provided. Th ey should be o f sufficient capacity 

to take all the material rem oved from  the tank 

and  should h e  located where they are not likely 

to be d isturbed at a later  date.
Au thor ity to com m ence work inside the tank 

should  not bei given  by the Ch ie f Engineer 

un t il all the above considerations have been 
satisfied.

4. M AN H O LE  CO VE R S

Th e job o f rem oving the m anhole covers 
from  a  tan k wh ich  is about to be cleaned, can 
present a sign ificant hazard due to the escape 
o f lead and gasoline vapours th rough  the 

open ings. I t  is im portan t, therefore, that the 

m en  under taking th is work be protected against
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these vapours wh ile they are close to the 

manholes. Can ister  m asks, such as used in  

“ Ethyl” fluid m ixin g plants will give sufficien t 

protection in  th is regard, prov ided the inert do 

not enter the tank or p u t  their heads through 

the. mdiihoies. ■
I f it  is decided to ventilate the tank at this 

-rage reference should  be made to Section  7 
■ .--■ here methods o f ventilat ion are described.

5. R E M O VAL  O F  SLU D G E  

Th ere are several ways o f rem oving sludge 

from  a tank, and the forem an should  be fu lly 

instructed in  the m ethod to be em ployed.

(a) Facilities at Tank
Th e exper ience o f som e companies is that 

substantial saving ip  t im e and m uch greater 

convenience in  cleaning tanks can be effected 
b y rem oving one com plete p late from  the 

bottom  strake o f the; tank, thus leaving a large 
opening th rough wh ich  sludge can be flushed 

by means o f h igh-pressure water  hoses. Th is 

m ethod has the advantage o f easy en try and 

exit , bet ter  ligh t  and ventilat ion , and almost 

elim inates the need to handle the sludge. 

H owever, before adopting th is m ethod, the 

tank design should be investigated to see that 
the structure is not weakened !by th e rem oval 

o f a plate. F ig. 1 shows the open ing provided 

when a plate has been rem oved in  th is way. 

Figs 2 and 3 illustrate the added conven ience 
and im proved illum ination.

Th e  ideal type o f tank from  the clean ing 

poin t o f view is one with  an ojpening or drain  

at the lowest poin t in  the tan k bottom , bu t even 

in  the case o f  tanks to wh ich  such  outlets have 
been  fit ted, the advantages to be gained b y 

rem oving one or m ore o f the plates from  the 

bottom  strake wou ld  fu lly justify th is procedure.

Obviously, the best t im e to fit a drainage out­
let  is dur ing the construct ion  Of the tank, bu t  it  is 

possible to install a sim ilar drain  as a field 
m odification to  an exist ing tank, as shown in  

Fig. 4. Once such a drain  has been  fit ted, the 

greater par t  o f the sludge and loose scale can  be 

rem oved before en ter ing, thus great ly reducing 
the lead  hazard. Wh ere there is no suitable 
drainage outlet from  the tank, the use o f a por t­

able pum p or an ejector  is desirable for  rem oving 
the bu lk o f the sludge, in  order to reduce the 
length  o f t im e that the m en ivould  have to

rem ain in  the tank. When  a pum p is used for  this 

work, care should be taken subsequen tly, to 
clean all parts contam inated by sludge. When  an 

ejector is used, large quantit ies o f water are 

required, bu t th is has the advantage o f reducing 

the lead concentration in  the effluent wh ich , 
after  passing through an in terceptor, can be d is­

charged in to any conven ien t drainage system.

(b) Water Flushing Method
Th e safest way to rem ove sludge from  a tank 

is to do the work en tirely from  the outside; no 

person actually en ter ing the tank un t il the sludge 

and loose scale have been rem oved. In  m any 

cases this can  be done and, when carr ied out 

effect ively, it  has the advantage o f reducing to a 
large exten t the r isk o f exposure to lead for  the 

m en concerned. Th e water flush ing m ethod 

necessitates the use o f h igh pressure water  (80—  

100 p.s.i.j), fire hoses, and a suitable pum p or 
ejector for  rem oving the sludge and water from  

the tank. (Where there is a clean-out sum p or 

bottom  drain  in  the: tank no pum p or ejector is 

required). A suitable ejector  is illustrated in  

F ig- 5-
Th e water is d irected th rough the manholes to 

flush the r iggin g, walls, and floor. At  the same 

tim e, the pum p or ej ector is operated to draw out 

the water-sludge m ixture. Th e process o f flush­

ing and ejecting is continued un t il all possible 

loose mater ial has been rem oved from  the tank. 

Usually th is takes from  one to six hours, 

depending upon  the size o f the tank and the 

am ount and nature o f the sludge, bu t  in  general, 

the flush ing is con tinued until the water leaving 
the tank is as clean as the in -going water.

I f  the m en operating the hoses from  outside 

the tank detect gasoline or  other vapours they 
should  im m ediately pu t  on  their  gas-m asks.

With  large tanks, it  m ay be necessary for  m en 

wear ing air -line m asks to en ter in  order to d irect 

the hoses so as to rem ove sludge from  certain  
areas d ifficu lt  o f access. In  such cases, i t  is pre­

ferable to rem ove as m uch as possible o f the 
sludge and  loose mater ial by operating the hoses 

from  the outside before sending men in  to 

com plete the flush ing operation. Th is has the 
benefit  o f proportionately reducing the lead 
hazard.

Th e sludge should be discharged; in to a drain 
lee ding to a previously prepared p it  o f sufficien t 

capacity to hold  all the sludge in  the tank. A
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drain  should  be led  from  the p it  to carry away the 

surplus water used in  flushing. Wh en  this opera­

tion has been com pleted the sludge-p it  should  
be filled in  and its location m arked, to ensure 

that the bur ied sludge will not subsequen tly be 

d isturbed. Sufficien t t im e shou ld  be allowed, for  
all surplus water to percolate away before the 

sludge-p it  is backfilled. A m in im um  earth cover 

o f three feet should  be allowed. In  certain  cases 
it  m av be possible to flush the sludge and water 
th rough a drain in to the sea, bu t this will depend 

upon local regulations regarding disposal o f 

effluents from  factor ies and plan ts.

Th e  foregoing is a general procedure for  tank 

cleaning: wh ich  will involve the m en  in  the 

absolute m in im um  o f exposure to toxic vapours, 

bu t necessitates the use o f a large quan tity o f 

water to flush  out the sludge. In  certain  cases it  

is n ot practical to have a large volum e o f water 
runn ing to waste, because either there is in su f­
ficient water available, or  the tank bottom s are so 

close to the natural ground water-level that 
there is inadequate drainage. In  such cases it  is 

still possible to use the flush ing m ethod b y con­

structing a double in terceptor  p it  consisting o f 

two pits or holes connected by a trench as shown 

in  Fig. 6. A baffle should  be so placed that any 

gasoline or oily susbtances floating on  the surface 

o f the water will be preven ted from  passing 
between the two pits wh ile st ill perm itt ing the 

flow o f water from one p it  to the other. Another  

baffle to preven t solid  mater ials passing between 
the pits will also be required.

Th e first p it  is used as the depository for  the 

effluent from  the tank, and the second as a water 
reservoir . A portable h igh-pressure pum ping 

un it  (such as a fire pum p) is required, taking its 

suction  from  the reservoir  p it , and delivering 

water to the fire hoses used for  flush ing the tank 

in ter ior. I t  is desirable for  the water in  the 

reservoir  p it  to be as free as possible o f suspended 
matter. Th e size and type o f construct ion  o f the 
pits are governed by the capacity o f the tank and 

the conditions at the site.

(c) Cleaning Without the Use of Water
Where there is no water available for  flushing 

the tank in ter ior  it  is desirable to pum p out as 
mudh sludge as possible before m en  en ter the 

tank to rem ove the rem ainder. Broom s, buckets, 
and possibly a rubber  squeegee should then be 
used to d ry up  any sludge remaining, in  pools
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caused by the ir regu lar ity o f the tan k bottom . 

On ly non-ferrous equipm ent shou ld  be used for  
th is work, to avoid the danger o f explosion . 

Du r in g th is clean ing operation  every person 

en ter ing the tan k m ust be equ ipped with  a 

posit ive-pressure fu ll face-p iece air -line m ask 

and protect ive cloth ing, as set out under Section  
i a  o f the Regulations. After  the rem oval o f all 

non -adheren t lead  deposits and sludge the tank 
should be gas-freed before com m encing any 

repair  or  pain t ing operations. I f, however, the 
tank has been  cleaned m erely for  the purpose o f 

changing products, it  shou ld  n ot be necessary to 
proceed fu r ther  than  the elim ination o f the 

sludge and non-adheren t mater ial on  the tank 

bottom .

(d) Supervision
Th ere is a need for  constan t supervision  b y the 

forem an o f all clean ing operations to ensure that 

m en  do not rem ove their  air -line m asks wh ile 

inside the tank. Th ese m asks can undoubted ly 

becom e m ost uncom fortable, especially at h igh  

tem peratures. Each  face-p iece shou ld  be 
thorough ly tested to m ake certain  that on ly the 

air from  the blower can be breathed. D u e to the 

possib ility o f the presence o f gasoline fum es and 

air deficien t in  oxygen , can ister m asks m ust 

never  be used in  a storage tank wh ich  has not 
been thorough ly cleaned and ventilated.

Supervision  is also necessary to ensure that the 
m en engaged on  work in  leaded gasoline tanks 

change their  clothes and wash before takin g any 

meals, as laid down in  Sect ion  i a  o f  th e Regu­
lations.

6. DISPOSAL OF SLUDGE
I f  the tank is cleaned by the water flushing 

m ethod the sludge will be d ischarged d irect in to 
a p it  as already descr ibed. Where there is no 

water available for  th is m ethod, the sludge m ust 

be rem oved in  buckets, or , i f  a p late has been 
rem oved, wheelbarrows m ay be used for  this 
purppse. All m en handling sludge in  th is manner 
outside thq tank shou ld  be equ ipped with  

canister type gas-m asks un t il such  t im e as the 
sludge p it  has been  back-filled .

Th e p it  should  then  be m arked with  a notice, 
warn ing that lead sludge has been bur ied  and 

should not be d isturbed. Th e  notice should  be 
num bered and dated to correspond with  the 

poin t recorded on a m ap o f the installation .
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9. DECONTAMINATION OF AREA AND  
EQUIPMENT

Upon  the com pletion  o f the work o f rem oving 

sludge, rust and scale th e forem an should satisfy 
h im self that the following final precautions are 

observed:

(a) Burial of Sludge
Each  sludge p it  should  be inspected to see 

that it  has been p roper ly back-filled , and that 
the lead hazard has been  com pletely elim inated. 

Th e  warn ing notices should  be in  place and a 

record m ade o f the locat ion  o f the pits. An y area 
around the tank wh ich  has been  contam inated 

should be dug over and the contam inated earth 

buried.

(b) Mechanical Equipment and Tools
Care should be taken  to see that all tools are 

rem oved from  the tan k. Th ese, and any 

m echanical equipm ent used, should  be 
thorough ly cleaned before bein g stored.

(c) Clothing and Protective Equipment
All cloth ing should be collected and washed 

at the end o f each day’s work and at  th e com ple­
tion, o f the job. All rubber  equ ipm en t, air -line 

hoses, face-pieces, boots and gloves shou ld  be 

washed and dr ied im m ediately after  use.

(d) Bathing
AH m en should change their  clothes and bathe 

at the end o f each day’s work and when „the job 

is fin ished.

io. REPAIR OPERATIONS
For  the purpose o f th is booklet , repair 

operations inside storage tanks, fall with in  two 

categories:

(a) Th ose wh ich  can be under taken  cold ;

(b) Th ose wh ich  involve weld ing, hot r ivet­
in g or  any operation whereby heat is 

applied.

(a) Cold  repair  work inside a  tan k m ay create 

dust, and for  th is reason the provisions as set 

ou t under Paragraph VI I I  “ Rem oval o f rust and 
scale”  are applicable.

(b) For  repairs in volvin g hot work, it  is 

im portan t that the parts to be repaired, as well 
as the areas around those parts wh ich  m ay be 

heated, be cleaned down to bare m etal. Th e 
reason for  th is is that weld ing, or other  hot work, 

m ay volat ilize solid  lead com pounds present on  
the surface o f the m etal, and thus create a lead 
hazard.

Tan ks wh ich  have leaking: floor plates m ust 

be treated with  special care. An y sludge or 

gasoline wh ich  has seeped th rough  th e floor in to 
the ground  beneath, can be a source o f great 

danger. I t  is im possible to gas-free the tank and 

elim inate the lead hazard com pletely in  these 

cases and, therefore, it  is absolutely essential 
for  the m en carrying out repair  operations to be 

fu lly equ ipped with  protect ive cloth ing and air ­
lin e masks. Un t il the .floor has been  repaired 

it  will not be safe for  m en to en ter the tank 
withou t wear ing protect ive equipm ent.

P R I N T E D  AT  TH E  BR O AD W AT E R  P R E S S,  W E L W YN  G AR D E N  C I T Y,  H E RTS
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