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CLAW —Reg 6

Prevention or control of exposure to lead

STATUTORY INSTRUMENTS

6.—(1) Every employer shall ensure that the exposure of his employees to lead is either

prevented or, where this is not reasonably practicable, adequately controlled.

(2) In complying with his duty of prevention under paragraph (1), substitution shall by
preference be undertaken, whereby the employer shall avoid, so far as is reasonably practicable,
the use of lead at the workplace by replacing it with a substance or process which, under the
conditions of its use, either eliminates or reduces the risk to the health of his employees.

(3) Where it is not reasonably practicable to prevent exposure to lead, the employer shall
comply with his duty of control under paragraph (1) by applying protection measures
appropriate to the activity and consistent with the risk assessment, including, in order of
priority—

(a) the design and use of appropriate work processes, sy and engineering controls

andthe anduse of suitable swark saninment and
T

(b) the control of exposure at source, including adequate ventilation systems and
appropriate organizational measures; and

(C) Where adequate control Of exposure cannot be achieved Dy other means, the provision
of suitable personal protective equipment in addition to the measures required by sub-
paragraphs (a) and (b).

(4) The measures referred to in paragraph (3) shall include—

(a) arrangements for the safe handling, storage and transport of lead, and of waste
containing lead, at the workplace;

(b) the adoption of suitable maintenance procedures;
(c) reducing, to the minimum required for the work concerned—
(i) the number of employees subject to exposure,
(i) the level and duration of exposure, and
(iii) the quantity of lead present at the workplace;

(d) the control of the working environment, including appropriate general ventilation;
and

(e) appropriate hygiene measures including adequate washing facilities.
(5) Where, notwithstanding the control measures taken in accordance with paragraph (3),

the exposure of an employee to lead is, or is liable to be, significant, the employer shall provide
that employee with suitable and sufficient protective clothing.

(6) Without prejudice to the generality of paragraph (1), where there is exposure to lead,
control of that exposure shall, so far as the inhalation of lead is concerned, only be treated as
being adequate if—

(a) the occupational exposure limit for lead is not exceeded; or

(b) where that occupational exposure limit is exceeded, the employer identifies the
reasons for the limit being exceeded and takes immediate steps to remedy the
situation.
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Asbestos and Lead
52 Asbestos and lead are regulated separately; you can find more information on
these substances on the HSE website www.hse.gov.uk.
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Interpretation

2.—(1) In these Regulations:
“action level” means a blood-lead concentration of—
(a) in respect of a woman of reproductive capacity, 25 pg/dl;
(b) in respect of a young person, 40 pg/dl; or
(c) in respect of any other employee, 50 pg/dl;
“appointed doctor” means a registered medical practitioner appointed for the time being
in writing by the Executive for the purpose of these Regulations;
“approved” means approved for the time being in writing;
“biological itoring” includes the measuring of a person’s blood-lead concentration or
urinary lead concentration by atomic absorption spectroscopy;
“control measure” means a measure taken to reduce exposure to lead (including the
provision of systems of work and supervision, the cleaning of workplaces, premises, plant
and equipment, the provision and use of engineering controls and personal protective
equipment);
“employment medical adviser” means an employment medical adviser appointed under
section 56 of the Health and Safety at Work etc. Act 1974;
“glaze” does not include engobe or slip;
“hazard” means the intrinsic property of lead which has the potential to cause harm to the
health of a person, and “hazardous” shall be construed accordingly;
“lead” means lead (including lead alkyls, lead alloys, any compounds of lead and lead as
a constituent of any substance or material) which is liable to be inhaled, ingested or
otherwise absorbed by persons except where it is given off from the exhaust system of a
vehicle on a road within the meaning of section 192 of the Road Traffic Act 1988(b);
“lead alkyls” means tetracthyl lead or tetramethyl lead;
“leadless glaze™ means a glaze which contains less than 0.5 per cent lead by weight of the
clement lead calculated with reference to the total weight of the preparation;
“low solubility glaze” means a glaze which does not yield to dilute hydrochloric acid more
than § per cent of its dry weight of a soluble lead compound when determined in
accordance with a method approved by the Health and Safety Commission;

“medical surveillance” means assessment of the state of health o.l' an employee, as related

“occupational exposure limit for lead” means in relation to—
(a) lead other than lead alkyls, a concentration of lead in the atmosphere to which any
employee is exposed of 0.15 mg/m*; and
(b) lead alkyls, a concentration of lead contained in lead alkyls in the atmosphere to
which any employee is exposed of 0.10 mg/m”,
assessed—
(i) by ref e to the of the el lead in the concentration, and
(i) in relation to an 8-hour time-weighted average reference period when calculated
by a method approved by the Health and Safety Commission;

STATUTORY INSTRUMENTS

" paragraphs 4, 6 and 16(3) respectively.
(b) 1988 ¢. 52
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regulation 6 shall ensure that, where relevant, it is maintained in an efficient state, in efficient
working order, in good repair and in a clean condition.

(2) Where engineering controls are provided to meet the requirements of regulation 6, the
employer shall ensure that (ROTOUgh examination and tesung ol (NOse CONTrols Is carried out— ARRANGEMENT OF REGULATIONS

(a) in the case of local exhaust ventilation plant, at least once every 14 months; and 1. ' Citation and commencenient.
b) in any other case, at suitable intervals. 2. Interpretation.
( . 3. Duties under these Regulations.
(3) Where respiratory protective equipment (other than disposable respiratory protective 4. Prohibitions.
equipment) is provided to meet the requirements of regulation 6, the employer shall ensure that 5. Assessment of the risk to health created by work involving lead.
thorough examination and, where appropriate, testing of that equipment is carried out at 6. Prevention or control of exposure to lead.
suitable intervals. 7. Eating, drinking and smoking.
(4) Every employer shall keep a suitable record of the examinations and tests carried out in 8. Maintenance, examination and testing of control measures.
accordance with paragraphs (2) and (3) and of repairs carried out as a result of those 9. Air monitoring.
examinations and tests, and that record or a suitable summary thereof shall be kept available 10 Medical surveillance.
for at least 5 years from the date on which it was made. I1. Information, instruction and training.
: 5 : : 5 12.  Arrangements to deal with accid incidents and emerg
(5)_ Evgry employer shall ensure that personal protective equipment, including protective 13, Pxemptioncertificates:
clothing, is— . 14.  Extension outside Great Britain.
(a) properly stored in a well-defined place; 15. Revocation and savings.
(b) checked at suitable intervals; and Schedule 1. Activities in which the employment of young persons and women of
(c) when discovered to be defective, repaired or replaced before further use. reproductive capacity is prohibited.

: . . i Schedule 2. Legislati ed with the labelling of contai d pipes.
(6) Personal protective equipment which may be contaminated by lead shall be removed on o o cnmeC IR § LR SRR

leaving the working area and kept apart from uncontaminated clothing and equipment.

(a) S.1.2002/1144.

(7) Theemployer shall ensure that the equipment referred to in paragraph (6) is subsequently
decontaminated and cleaned or, if necessary, destroyed.
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Regulation Regulation 6 Prevention or control of exposure to
lead

(1)  Every employer shall ensure that the exposure of his employees to
lead is either prevented or, where this is not reasonably practicable, adequately
controlled.

(2) In complying with his duty of prevention under paragraph (1), substitution
shall by preference be undertaken, whereby the employer shall avoid, so far as
is reasonably practicable, the use of lead at the workplace by replacing it with a
substance or process which, under the conditions of its use, either eliminates or
reduces the risk to the health of his employees.

(3) Where it is not reasonably practicable to prevent exposure to lead, the
employer shall comply with his duty of control under paragraph (1) by applying
protection measures appropriate to the activity and consistent with the risk
assessment, including, in order of priority -

O epheane conicls ant 0 prowion 100 of el Werk APPROVED CODE OF PRACTICE
AND GUIDANCE

equipment and materials;
(b) the control of exposure at source, including adequate ventilation systems
and appropriate organizational measures; and

(c) where adequate control of exposure cannot be achieved by other
means, the provision of suitable personal protective equipment in ig
6 addition to the measures required by sub-paragraphs (a) and (b). Fl S E

Control of lead at work Page 32 of 118
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Executive

Preventing and adequately controlling exposure to lead

93 Regulation 6(1) sets out the general duty: the employer must ensure that the
exposure of employees to lead by any route (eg inhalation, ingestion, absorption
through the skin or contact with the skin) is either prevented or, where this is not

employer should consider and adopt the best practical measures for achieving the
overall protection of employees’ health.
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(c) ventilation:

6 () partial enclosure, with local exhaust ventilation;

Control of lead at work Page 35 of 118

Health and Safety

Executive APPROVED CODE OF PRACTICE
AND GUIDANCE

(ii) local exhaust ventilation;
S (iii) sufficient general ventilation; 32
HSE
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(d) if total enclosure is not reasonably practicable, using an effective exhaust
ventilation system which should normally consist of:

() partial enclosures such as booths which enclose the lead at source and
prevent its escape outside the enclosure by using an exhaust draught;
Tiauly
practicable to enclose the source of pollution. The air movement in the
hoods should direct the lead dust, fume or vapour and carry it into the
exhaust system. To be effective these hoods should be placed as near
as practicable to the point of origin of the lead dust, fume or vapour and
draw it away from the employee’s breathing zone;
(i) _ductwork with an airflow that is adequate to carry away the dust, fume
or vapour;

(v) adust and/or fume collection unit with any necessary filtration APPROVE D CO D E O F PRACTI CE
equipment. Preferably, filtered air from the exhaust system should not AN D G Ul D AN CE

be returned to the workplace. If it is, the employer’s assessment must
demonstrate that there is no significant additional risk to employees’

Control of lead at work Page 36 of 118




THE RELATIVE SIZE
OF PARTICLES

From the COVID-19 pandemic to the U.S.
West Coast wildfires, some of the biggest
threats now are also the most microscopic. .

A particle needs to be 10 microns (um) or FINE BEACH SAND 90um >
less before it can be inhaled into your

respiratory tract. But just how small are v 9
ke GRAIN OF SALT 60um >
Here's a look at the relative sizes of

some familiar particles ¥

HUMAN HAIR 50-180um >

FOR SCALE

WHITE BLOOD CELL 25um »
GRAIN OF POLLEN 15um »
DUST PARTICLE (PM1o) <10um >

RED BLOOD CELL 7-8um »

°b' Pollen can trigger allergic reactions
Q © and hay fever—which 1in §
X O Americans experience every year.
Swsin Harwid Fuath

RESPIRATORY DROPLETS S-10um »

DUST PARTICLE (PMz2.5s) 2.5um >

® The visibility limits for what the naked
eye can see hovers around 10-40pm.

BACTERIUM 1-3um > ‘

W'LBF'RE SMOKE 0.4-D.7um ¥ 5 _‘J =
“| CORONAVIRUS 0.1-0.5um ¥ ” y
T4 BACTERIOPHAGE 0.225um > . “ ‘ :

Respiratory droplets have the potential
%‘ to carry smaller particles within them,

ZIKA VIRUS 0.045um » # s .*‘.‘._ such as dust or coronavirus.
o o B wildfire smoke can persist in the air for
- everal days, and even ths. ] g
. » . "8 e Sourced from Visual Capitalist
s via nanolayr.com
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health. To help ensure this, employers should:

- use a high efficiency filtration system and provide effective
arrangements for general supply ventilation;

that it is diluted with fresh air; and
- ensure that the returning air is not directed into employees’ work
positions.

High efficiency filtration will usually mean using fabric filters more
than 99% efficient, with facilities for monitoring filter performance and
detecting filter failure;

(v) fans or other air movers of a suitable type for the system which should

APPROVED CODE OF PRACTICE
be placed in the system after the collection and filtration unit so that the AN D G UI D AN CE

unit is kept under negative pressure to keep any escape of lead to a
minimum;




Filter sheet of randomly arranged fibres

Continuous :
sheet of filter Filter frame
medium _ &N

HEPA Filters

Interception (<100 nm)

A HEPA (High-Efficiency Particulate Air) filter is a type of
air filter designed to trap extremely small particles,
|?10lud|ng dust, pollen, mold, bacteria, and viruses, from
the air

These filters are known for their high efficiency, typically 2%
removing at least 99.97% of airborne particles that are 52
0.3 microns or larger. /

Aluminium
separator

Classes of HEPA filter:
Source: Wikipedia



HEPA Filters

MERV Air filter will trap Air filter will trap Air filter will trap Filter Type &
Rating particles sized particles sized particles sized Particles Removed
.3 to 1.0 microns 1.0 to 3.0 microns 3.0 to 10 microns

Fiberglass and
Aluminum Mesh

A HEPA (High-Efficiency Particulate Air) filter is a type of

air filter designed to trap extremely small particles, - - = oisposableFiers

including dust, pollen, mold, bacteria, and viruses, from ey < = s | "R RRERS

the alr. :::‘:’1’0 m w;‘?;"“ :::::‘; Home Box Filters
::z :: :::: 0::%01- :%mr m : ::z Commercial Filters

These filters are known for their high efficiency, typically | E': | g | e | §§§ s

removing at least 99.97% of airborne particles that are T 7 or bt o or bt HEPA and ULPA

0.3 microns or larger. e e . ——

ZISO-Aire

Classes of HEPA filter: R
Source: ISO-AIRE

* H13 (MERV17) 99.95% efficient to remove 0.3 micron
* H14 (MERV18) 99.995% efficient to remove 0.3 micron
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health. To help ensure this, employers should:

- use a high efficiency filtration system and provide effective
arrangements for general supply ventilation;

B carefully position the means of returning air to the workplace so
that it is diluted with fresh air; and

- ensure that the returning air is not directed into employees’ work
positions.

High efficiency filtration will usually mean using fabric filters more
than 99% efficient, with facilities for monitoring filter performance and

fans or other air movers of a suitable type for the system which should
be placed in the system after the collection and filtration unit so that the
unit is kept under negative pressure to keep any escape of lead to a
minimum;

Control of lead
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(Third edition)

Control of Lead at Work Regulations 2002

APPROVED CODE OF PRACTICE
AND GUIDANCE




LEV Design
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A detailed diagram of a Local Exhaust Ventilation (LEV)
system used to control lead fumes. Include components
such as a partial enclosure, HEPA filter (H13), fan,
ducting, and discharge to a safe place. Show airflow
direction with arrows and label the breathing zone.

s

NS
Eaps

§E X = o D |
K _ ¥ G P U
(/’Wff = - . \ /

B N s ) 2L A 4 Download -+ Add to pages O copy
: v (60)
Voo0la 56 0nntGn (( TR H 9

A Fooa pInE POfRENIONIL GEDWAIINE A PONRSHOIML
oblig

DO DIAILDADEBE CLO0ERA PLERBAL BUTE
LOITITON( OMIES DOBA

|_L @ pnbts mowa oonow Volponnt. e |

ADIOG 0BT LIOWDI DLONAKA OUMINENNNA DDA
£CO DOOKINT ONNUIRNO! ORAITTITIT DHINCIBEOM
TON DABS OBE POGNONEE KRNI Cane

@D




AN

LEV DeSign Discharge to a safe place ——

>15m/sec

Breathing zone

Partial Enclosure
/ Inside Outside
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If the booth is too shallow, hot contaminant clouds
can escape due to eddies and wake effects

Controlling airborne
contaminants at work
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Table 12 Recommended minimum duct velocities

Type of contaminant Indicative duct velocity, m/s

4

O
EV D ° Gases and non-condensing vapours 5 D isc h a rge to —_ Q
Condensing vapours, fume and smoke 10 E
L eSIgI l a safe place e
Low or medium density, low moisture content dusts (plastic | 15 «—
dust, sawdust), fine dusts and mists N

Process dust (cement dust, brick dust, wood shavings, Around 20

grinding dust)
B re ath I n g ZO n e Large particles, aggregating and damp dusts (metal Around 25

turnings, moist cement dust, compost)

Partial Enclosure

Inside Outside

H13
HEPA
Filter

Face velocity
>0.5m/sec
subject to

process Q — V X A

energy.

Fan
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