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Topics
Construction - Importance of Airborne Health Hazards
Why Measure Them?

Ways to Measure
- Dust
- Vapours

Air Sampling Options



S C

Size of the Problem?
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1 mg/m3 1 ppm
one teaspoon of flour spread over a contents of a party balloon
rugby/football field, in the volume of 50

to a height of one metre three bedroom houses
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Airborne Hazards

« Injuries (SAFETY)
- Fatal Injuries Total: 137 PER ANNUM
- 12 per month
- Fatal Injuries Construction: 30 PER ANNUM
- 3 per month

* Occupational Lung Disease & Cancer (HEALTH)
- Deaths Total: 12,000-13,000

- 1000+ per month (34 PER DAY)

— Construction Industry alone: 40% of all Reported Occupational Cancers

OR
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Airborne Hazards (Health)

Diseases
Cancers COPD

Lung Cancer
Mesothelioma
Leukaemia
Nasal Cancer
etc

Occupational Asthma
Chronic Bronchitis
Emphysema
Asbestosis
Silicosis

etc.
\ /

Asbestos
Benzene Formaldehyde

Butadiene Respirable
Crystalline p ot

Silica
Wgod, Flour, Welding [Socyanates
Chrome VI Wood Dust ypsum VOCs

Fume
. Rubber Dust/Fume etc. Solvents
Nickel / Particulates

Cd

Cadmium
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Other Industries (Health)

« Welding, Soldering, Metal Work

— 1in 10 of 30,000 reported breathing/lung
problems caused/made worse by work

 Bakers

- 80 times more likely to develop
occupational asthma

Long Latency Period

- Welding Fumes - 18 Years to develop Asthma P
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H&S Headlines

. Scaffold fall P
« Ceiling collapse injures worker|

* Fall from roof

« Severe electrical burns
« Crush death

« Hit by steel girder

Health Hazards - Headlines?

« Asbestos «

« Others X
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Construction Airborne Hazards

7

e DUST
- Asbestos 7 4

Respirable Crystalline Silica

Wood Dust

General Dust e.g. Gypsum

Metals

e CONTROLS \/

— Dust Suppression
- Containment
- RPE

. STAFF EXPOSURE MEASUREMENT x

Despite:

- HSE Workplace Exposure Limits

- Defined, simple sampling methods
- Many benefits

WHY MEASURE EXPOSURE?
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Questions

* How can I be sure my staff are not overexposed to
Airborne Hazards?

« What Evidence/Records do I have of their actual exposure?

« How do I decide the Need for & Level of Controls required?

« How can I measure their Effectiveness?

EXPOSURE MEASUREMENT - BENEFITS

« Records - Evidence

« Informed Decisions based on Facts - not Assumptions
« Potential Cost Savings

« Protection of Staff and Company
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Reasons for Workplace Air Sampling
()

« Health Protection

« Compliance with Government Legislation
— COSHH: Control of Substances Hazardous to Health
— EH40: HSE Workplace Exposure Limits

— CLAW: Control of Lead at Work Regulations @

— CAR: Control of Asbestos Regulations
« Protection from Compensation Claims

« Process Control Measures

Controlled
ZONE

Mon - Fri
8.30am-6.30pm
Saturday
8.30am-1.30 pm
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Exposure Limits in the Workplace

« EH40:2005 .

— WEL (Workplace Exposure Limit) smw«mmxmm

— 8 Hour (Time Weighted Average)

— 15 Minute (Short Term Exposure Limit)
Vapours

« Includes
— Dust
— Wood Dust (hard & soft wood)
— Respirable Crystalline Silica
— Metals
— VOCs / Solvents (various)
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What is Air Sampling?

« Air is passed through a filter, tube or other collecting media
- Hazard Presence/Level detected by |

— Direct Reading
(Dust)

or

— Colour Change of Media
(Vapours)

or

— Laboratory Analysis
(Dust, Silica, Metals, Vapours)
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Passive Sampling

« Dust and Vapours

« Diffusion

« Semi-quantitative

« Indicator e.g. surveys

« Immediate results
(Dust Monitors, Gastec/Drager
Tubes)

Grab Sampling
« Vapours only

« Small sample volume

« Semi-quantitative

« Not time-based exposure

« Indicator e.g. surveys

« Immediate results (Gastec/Dréager Tubes)
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Active Sampling

« Dust and Vapours

« Sampling Pump + Sampling Head

« Quantitative - Known Flow Rate + Time
« Most Accurate / Meaningful

Immediate Results Samples to Laboratory
~ Dust Monitors HSE Methods

A\ B
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Sampling Train

&
e

— Connecting
* Pump Sampler S%\ | : fube
« Connecting tube ‘D B
« Sampler | J Pump
Active Sampling Calibrator

« Setup Sampling Train

« Calibrate Flow Rate - Before Sampling
« Fit Sample Train to Operator

« Check Flow Rate - After Sampling

« Send Sample to Laboratory

« Review Results
— Actual Exposure vs 8 hr WEL "‘
15 min STEL

' &
‘V \ .'u
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Personal vs Static Sampling

30 cm hemispherical
breathing zone around
the nose and mouth

Sampler Workplace Exposure Limits
(Sampling Head) (WELS)
based on
PERSONAL SAMPLES

’O MUST be taken in the
BREATHING ZONE

Sampling Pump
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Particulates (Constructlon)

Dust - Respirable Crystalline Silica

 Dust - General e.g Gypsum

« Fibres - Asbestos

* Wood Dust

« Fumes - Welding (metals/metal oxides)
« Metals - Grinding, Blasting, etc.

« Diesel Particulates - Engines
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Relative Size of Particles

HUMAN HAIR

RESPIRABLE INHALABLE

« Respirable dust
to 12 micron

« Inhalable dust
to 100 micron

1 3 7 10 30 100
microns
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Inhalable Dust

« Size Distribution BS EN 481:1993

« Up to 100 micron AED

« Affects ALL the respiratory syste
i

m
« Partially visible

« Workplace Exposure Limit (WEL)

- Dust
10 mg/m3 8 Hour TWA

- Hard Wood & Soft Wood Dust
5 mg/m?3 8 Hour TWA
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Respirable Dust

« Size Distribution BS EN 481:1993
« Up to 12 micron AED

« Penetrates Deep into the Lungs

« Invisible

 Workplace Exposure Limit (WEL)
- Dust

4 mg/m?3 8 Hour TWA

- Respirable Crystalline Silica

0.1 mg/m3 8 Hour TWA

L3 A_ Lobular bronchiole

Terminal bronchioles

Respiratory
bronchioles

' Alveolar duct

Alveolar sacs



S C

Methods - Active Sampllng

HSE Methods

General methods for sampling and

« MDHS - Method for the Determination of el s iy
Hazardous Substances e
MDHS 14/4 - Inhalable & Respirable Dust fff"““rﬁ“‘milf” =

MDHS 101/2 - Respirable Crystalline Silica

10 b measur
hazardous 10 health may be Obtained from EHAQ/2005 W
andt the Agproved Code of Practics on the COSHH

Survey Methods

« Direct Reading - Particulate Monitors

- Inhalable / Respirable Dust \
- Passive / Active

Personal or Static
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Survey Methods — Particulates

Direct reading - time-based picture of the situation
 Area Mapping

— Hotspots
— When
— Who
T
Cleaning 5
Construction 3

Processes

I > o oD oK O3 0 N O F W o 600 0 - o T W O oo g Time
- N O OO OO O O R OB OO OO O OO O MO OO OO

NNNNNNNNNNNNNNNNNNNNNN
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Air Sampling — Particulates

Sampling Heads (containing a Filter)

IOM Cyclone Cowled Mini Sampler
Inhalable Dust Respirable Dust Fibres Welding Fume
Metals Silica Asbestos Components

(Metals)
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Vapours (Construction)
» Organic Chemicals - VOCs (Solvents), etc. e

« In Commercial Products

Cleaning, Glues, MDF, Paints, Paint Strippers, ' =
insulation, etc.

e.g. Formaldehyde (MDF)

Dichoromethane (paint strlppers)
Xylene, 1-Butanol, etc.

(paints/glues, etc)
» Isocyanates
- Two pack Polyurethane Paints

- Coatings, Foams, Flooring
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Vapours — Exposure Limits (WELSs)

Parts per Million (ppm)
« Wide Range

— Vapours
— Limits
« Examples 8 Hour TWA 15 Minute STEL
— Formaldehyde 2 ppm 2 ppm
— Xylene 50 ppm 100 ppm

— Dichloromethane 100 ppm 300 ppm
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Passive/Grab Sampling - Vapours

Passive Sampling Badges

Colour Change Tubes
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Active Sampling - Vapours
Sorbent Tube with Holder & Cover

s pm—— Ll
Y

o

Cassette & Holder
(containing treated filter)




HSE Methods - Vapours

MDHS - Method for the Determination of

Volatil i
Hazardous Substances o1atlle organic Gompounds

Laboratory method using sorbent tubes, solvent desorption
or thermal desorption and gas chromatography

Scope

1 Three mathods are described for the determination of time-weighted average
concentrations of volatie argaric compounds (VOCs) using air sampling onto

sorbent tubes folowed by gas chromatographic analysis. Method 1 uses pumped
samgling with sampia introduction by thermal desorptian, Mathod 2 uses diffusive

-
sampling also with sample intreductian by thermal descrption and Method 3 usas
e I I e r I ‘ S pumped samping and solvent desorption. All thres metheds are suitabls for
personal and stafic sampling.
2 These methods are appicable to a wide range of VOC. For Methods 1 and
2, two sorbents ara recommended for general use for hydrocarbons, halogenated

hydrosarbons, ssters, glycol ethers, ketones and aloshals. For Methad 3 the most
comman sorbent ussd i activated coconut shell charcoal although others ars

— MDHS 88 - Passive Sampling e

Summary

3 A genaral guids to which of the three sorbant tube monitaring meathods is
appropriate for volatile erganic compounds dependent upon required sampling time

— MDHS 104 - Active Sampling e

sorplive capacity of the sorbent used and by the Enaar dynamic range of the gas
chromatograph column and datector. Tha kawer limit of the useful ranga depends
on the noiss level of the detectar and on biank levals an the sorbent tubes or
desorption schvert.

5 Method 1 [pumped samping: thermal desorption) is sultable for sampling
times of the order of a few minutes 10.1-100 ma.m up to 2 hours flow flow rate,
approximate range 0.1-10 mg.m=. A measured volume of air is drawn through a
sorbent fube containing appropriate sorbant. spedifically selected for the compound
or mixturs to be samplsd. The collected vapour is then thermally desorbad in an
inert camier gas into a gas chromatograph fittsd with a suitabls capillary cowmn
and detector.

6  Method 2 diffusive sampling; thermal desorption)] is suitable for samples of
greater than 15 minutes up to 8 hours over a cancentration range of approximately
1-1000 mg.m. The sarbent tuba, fitted with a diffusion cap, is exposad for a
maasursd period of time, and then tharmally desorbed in the sams manner as
Method 1

7 Method 3 [pumped sampiing; solvent desorplion] is sutable for samples of
few minutes up to & hours over a concantration ranga of approximately 1-1000
mg.m=. A measured valume of air is drawn through a sorbent tube., which is then
desortiad with & solvent, typically carbon disuiphice for simpla hydrocarbans.
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Workplace Air Sampling - Options

« Consultant
DIY
Both

DIY Benefits
« Cost Savings

Flexibility
 Involvement / Ownership
« Additional Skills / Experience
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Measurement Requirements

« Equipment, Accessories

« Guidance/Support
- Equipment Supplier
- Laboratory
- HSE, etc.

« Competence (Training)
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Summary — Construction Industry

Importance of Airborne Health Hazards

Why, What and How to Measure

Sampling Options - DIY Benefits
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Summary — Construction Industry

il
P~ _~,l;.é§:4

Don’t Just Rely on
Controls / Assumptions

Airborne Hazards Exposure Measurement is a Key to:
« Staff - Health & Success

« Company - Health & Success

Defuse the Exposure Time Bombs

s

‘. e
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Controlling exposures{o
prevent occupational lun
disease in

Construction workers are at a high risk of
contracting lung disease. In 2015, approximately
3,500 will die from cancer.caused-bypast.
exposures to asbestos, 500 more frgm silica
dust; al!d’S;SOO will 7 diagnose

A =
occipational cancer.

About BOHS

Find an occupational hygienist  ©

Breathe Freely Campaign

SKC Limited is pleased and proud
to support the BOSH

Breathe Freely Campaign

BREATHE|FREELY

[ SUPPORTER |

Controlling Exposures to
prevent occupational lung disease
in the construction industry

Standards A concise summary of the heslth hazards
A concise summary of the health hazards arising from the construction industry and how

arising from the construction industry and how
the Breathe Freely campaign aims to address

them Pdf download i /\
(3

includes: [

the Breathe Freely campaign aims to address
them

This tool is for use by managers responsible
for health and safety on construction sites. It
contains instructions, 3 assessment framework
tools that relate to the 6 leading indicators and
finally an action plan



Trade Fact Sheets

These fact sheets highlight the main hazards, highest risks and preferred control options for all the key construction
trades. Just click on the images below to download the pdf of the fact sheets that are of interest to you.

—
Steel Erector/Fabricator

Concrete Sprayer

Glazier

Stonemason Welder

Construction Trades | Health Hazards | Fact Sheet

BREATHEV‘IFREELY

Controlling Exposures to prevent occupational

HAZARDS AND RISKS

The biggest respiratory ill health risk to
woodworkers comes from inhaling wood dust.
Carpentry. joinery and shop fitting work typically
involves cutfing, shaping and fixing fimber and
wood pieces using saws, planes, chisels and
other power and hand foals, all of which
generate wood dust, as do fasks such as
sweeping and cleaning. These workers can also
be at risk through inhaling sovents and
isocyanates from odhesives, paints, stains and
vamishes that are used fo fix and freat wood
products.

Wood dust

Wood can be in many forms such as soffwood
and hardwood, and wood-based products such
as MDF and chipboard. Exposure to all types of
wood dust can lead fo the development of
asthma which is a serious, debilitating, and
somefimes life-limiting condition, and can also
trigger asthma attacks in existing asthma
sufferers. Hardwood dusts are fisted in Schedule 1
of COSHH as carcinogenic and can cause arare
form of nasal cancer. More rarely, there s an
increased risk of developing extrinsic allergic
alveoiitis (a disease which can cause progressive
lung damage) when working with some specific
woods (eg. western red cedar or roko). Exposure
to any type of wood dust can also cause
mitation, allergic rhinitis {runny nose) and
impaired lung function.

Solvents & isocyanates

Inhaling solvents can lead fo initation, dizziness
and drowsiness. Exposure to socyanates can
cause alergic rhinifis and asthma.

Carpenter/Joiner

* Use pre-cut materials, to efminate the need fo
cut wood on site, wherever possiole.

Use less taxic materials/substances, eg: avoid high
fis woods (such as Western Red Cedar); use
solvent-ree products, efc.

+ Use powered hand tools that fecture infegrated
dust exiraction for “on fool” dust extraction).

+ Use local exhaust ventiation (LEV] for bench or
semi-permanent machines; stand-alone dust
colisctors can be considered for occasional use.

* Use dustiess cleaning methods eg: H or M class
vacuum cleaner [HEPA filter) with anfistatic hoses.

ring

filation to the work area:
work outdoors if feasible.

+ Set up dedicated work areas with restricted
access to other workers.

+ Clean up reguiarly and ensure vacuuming of wet
cleaning; avoid dry sweeping or use of
compressed or fo remove dust from clothing.

+ Minimise dust release eg. through damping down
of work areas.

+ Use roller/brush appiication of coatings rather
than speaying f fecsible.

+ Respiratory protective equipment [RPE) may be
required to supplement the control measures
described above. RPE must be worn i, for
example, LEV cannot be used when operating
power saws or machines, or hand sawing is carmed
out in enclosed or poorly venfiated arecs. Asa
minimum, @ re-usable half mask with a P2 rated
filter, or disposable RPE [rated ot least FFP2 and
APFI0; APF20 for hardwoods and/or high dust

WORKPLACE EXPOSURE LIMITS (WELs) & EXPOSURE LEVELS

Agent or substance Control/Exposure Limit

Waod dust: 5 ma/m? (B hour TWA]

Ofher substances

Exposure Levels

Appdias to both hardwood and softwood.

lung disease in the construction industry

Training & communication, supervision,
maintenance & festing of confrols ond o
monitoring” are all vital aspects of managing the
risk, in addifion fo health survedlance which can
be arequrement in certain crcumstances.

lth Hazards in

See our infroductory R tory H
Construction Fact § Overview for more
information about what things o consider and
implement.

Seri

Air monitoring*

Ar monitoring is a speciolist activity. It may be
needed as part of @ COSHH assessment, as @
periodic check on control effectiveness and fo
assess compliance with relevant WELS, or where
there has been a failure in a control {for example
if @ worker reports respiratory symptoms). A
qualified Occupational Hygienist can ensure it is
caried out in @ way that provides meaningful and
helpful results.

Ako, see HSE leafiet G407,
Exposure measurement: Air sampling.
www. hse.gov. uk/pubns/guidance/gd09. paf

Expasure levels are affecied by the frequency and durafion of ihe work being underiaken
and are fikely to be higher in poorly ventiated spoces/areas.

Adhesives, paints and paint sirippsrs, vornishes and wood pressrvatives may all contain
substances which have WELS: refer fo Material Safety Data Shests [MSDSs) for the subsiances
prasent and to HSE's guidance note Workplace Exposure Limits EHA0/2005:

www.hse.gov.uk/pubns/priced/feh40.pdf
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