OMEBORD-TMAGASINET TIL HSD SNESGGEBATANE

European Work Hazrds Network
29.sept. 2006

«l mever take unnec-
cosary chances- 5avs
Henny Rochatain

(B9 years old). This
picture shows the |

Personal Protective e

edge of the
Pilpit Rock. &00

Equipment (PPE)

«Jeg tar aldri
ungdige sjanser»

Han ma ha sine helr spesielle
oppfatninger av “unedige
sjanser”, franskmannen
Henry Rochetain,

Her er han foreviget
ytterst pa stupet ay

near Stavanger.

In 1973, scoording (o

The Guinnes Baok of Records,
Rochetain spent Some Sic

manths on a line which had bagn den 600
stretched 25 metros above J sUper- meter
markat i Saint Efienne, France,

WNabary has besn-able to explain how he hﬂye
minaged to sleep, Preke-
= 2 7 stolen.

1 Guinnes Rekordbok

star det at Rochetain
i 1973 oppholdt seg et
halvt ar pa en 120 meter lang line som var
strulkker 25 meter over et supermarked
i den franske byen Saint Erienne.
Ingen leger har kunnet forklare
hvordan han klarte
a sove.

Halvor Erikstein
Occupational Hygienist
Norwegian Union of Energy Workers
SAFE
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Working environment kills

Foto hentet fra boken ” The quiet sickness. A phographic chronicle of hazardous work in America’
Earl Dotter. 1998, ISBN 0-932627-85-4. American Industrial Hygiene Association



Chemicals are devel oped and produced under under
safe conditions, but where do they end?




Maybe here?




Or here?













The Hazard ladder

Concentration

parts pr. million (pp

m)

Volume %

Compound

1.000.000

100.000

10.000

1.000

100

0,1

0,01

0,001

100

10 —

1 -

0,1~

0,01 —

0,001 —

0,0001 —

0,00001 —

0,000001 —

0,0000001 —

UEL, LEL. Upper/Lower Expl. Lg

Carbon monoxide (74 UEL)
Methanol (36 UEL)
Methane (15,0 UEL)
Carbon monoxide (12,5 LEL)
Propane (9,5 UEL)
Benzene (7,9 UEL)

Xylene (7,0 UEL)

Methanol (6,0 LEL)
Methane (5,0 LEL)
Propane (2,1 LEL)
Benzene (1,3 LEL)

Xylene (1,0 LEL)

Norwegian OEL

Methanol (100 ppm) Skin

Xylene (25 ppm) Skin

Carbon monoxide (25 ppm)
Ammonia NH; (25 ppm)
Dichlormethane (15 ppm) Carcinogen
H,S (10 ppm) Ceiling

Hydrochloric acid HCI (5 ppm) Ceiling
Hydrocyanic acid HCN (5 ppm) Skin,
Nitrogen dioxide NO, (2 ppm) T
Benzene (1,0 ppm) K

Hydrofluoric acid HF (0,8 ppm)
Ozone (0,1 ppm)

Phosgene (0,05 ppm) Ceiling
Diisocyanates (0,005 ppm) Allergy

Ref; “Adm.norm” Bestnr. 361 (2001), Eksplosjonsgrenser hentet fra “NIOSH Pocket Guide to Chemical Hazards (1990) og “Sources of Ingition” (J.Bond 1991)







Restitution deficit: Function of (working hours, work load,
wor king intensity, chemical exposure, noise exposure, restitution
quality)  What arethe health effects?







Sour ce strength

Increace in surface

Areal=0,008 m2 i
rea m The surface has increased

625 compared to the bucket

V\
\ Areal =5 m2 i i




Extreme increase in
surface when the
chemical is spread on
the fibers




1cm? split to 2 mikrometer increase the
surface 10.000.000 times

Baisbog i teknisk arbejdshygiene, Thomas Schneider, 1986, side 32









Salze of aerosols ||

e Hair 60-100 mikrometer.
e Bacteria 0,3 —-50 mikrometer
e Virus0,01 - 0,05 mikrometer.

o Particleswith aerodynamic
diameter lessthan 10 mikrometer
are suspended dust




. Aerosol science for industrial hygienists

0.01 0.1 . 10 100
Physical Liquid I\IMSt : - Sprlay

definitions Solid Fume —— y¢+——— Dust ——————

] | 1 [
(il smokes—-—<|———— F]y ash——-]——p
- | -«— Cement dust —=

Tob k
0 aca; smo e4—'——Coal dust—:—-——
| T—Pollcn's—-
Typical acrosols Atmospheric

and dust | »l
aerosol particles

[

|

1l

I

- I -

Viruses » | ~<Bacteria—=
Airborne ! |
-« asbestos — |

(diameter) " Airborne

' -+— asbestos —

I
I
I
|
|
|
(length) i
I
I
|
I
I
I

Resp!rable |

— '
particles  pracheobronchial

Health-related ; | particles
definitions/fractions i -

Thoracic particles ——
I 1
1 |
! inhalable particles ————
inhalable p -
] } |
I | I
| | {
0.01 0.1 1.0 10 1000
Particle diameter (pum)

Figure 1.1. Summary classification of aerosols (from Vincent, J.H., Aerosol
Sampling: Science and Practice, Copyright 1989, adapted by permission of John
Wiley and Sons Limited).




| *  Fine Aerosol
> Ultrafine Aerasol
2 g : Nano-Size Aerosol
E i-! : ; Very very small Aerosol
-2 ! | | ' Molecular-Size Aerosol
§" I L == I ' ' oo T >
E 1nm 10nm T mh-.m t::t:u;rml 10pm 100 pm
Mean Free Path STP : E :
8
rm.lmulaﬁnn ﬁlnd:
- «
Nucleation Mode Coarse Mode
Figure 3.

The particle size classes: coarse mode, particles larger than about 1 pm mainly produced

by diminution processes; fine aeresel, particles smaller than about T pm mainly built up
by nucleation, condensation and coagulation; nucleation meoede and ultrafine

aerosol, particles smaller than about 100 nm; nanesized aerosel, particles smaller
than about 20 nm; very very small aeresel, particles smaller than about 5 nm, parti-

cle behaviour dominated by surfoce effects, total number of molecules less than 500, mel-
ecular size aeresol, particles smaller than about 1 nm, less than 10 molecules in the par-

ticle. Reproduced from Preining [1998).






dangerous,
but
forgotten?...

Silicadust VED




Asbestos — still amajor problem







Theruleof 1300

Toluene has a vapor pressure of 20 mmHg.

Eksempel: 20 mmHg x 1300 = 26000 ppm




Odor Thresholds




Odor Thresholds

Odor Thresholdsfor
Chemicalswith
Established
Occupational Health
Standards.

American Industrial
Hygiene Association,
1995.

| SBN 0-932627-34-X

ODOR
THRESHOLDS

for
Chemicals
with
Established
Occupational
Health
Standards

i

[\ S

S N

| N /

' 7 A Publication of the o

| | AIH i (a1 Hosicro A seiati
|/ PRESS American Industrial Hygiene Association




Population%o

A

Normal distribution of odor

"Normal” Sense of Smell

- Not able to smell
Hypersensitive (Anosmic Condition)
Condlition

96% normal \
2% ‘4 Normal range g 2%

| nCreasing concentration




Some odor thresholds

Chemical L ow High Geometric
OEL* (ppm) mean
*Norwegian

Dichormethane (15) 1,2 440 160 d
Styrene (25) 0,017 1,9 0,14d
Methanol (100) 4,2 5960 160 (all ref.)
Xylene (25) 0,06 40 20d
Hydrochloric acid (5) 0,256 10,1 Not accepted
Formaldehyde (0,5) 0,027 9770 Not accepted
| sopropy! Alcohol 37 610 43
Ammonia NH, (25) 0,04 53 17d
Acetone (125) 3,6 653 62 d
Toluene diisocyanate

TDI (0,005ppm) 0,2-0.4*
Benzene (1) 2,14-12 **
Toluene (25) 0,16 37 1,6

Odor Thresholdsfor Chemicalswith Established Occupational Health Standards. American Industrial Hygiene Association, 1995. | SBN 0-932627-34-X
*

** Maslansky and Maslansky, Health and Safety at hazardous waste Sites, 1997, ISBN 0-442-02398-7, side 102




Two percent of the population are
predictably hyper sensitive, and two
percent insensitive.

Theinsensitive range include people
who are anosmic (unable to smell) and
hyposmic (partially unableto smell).



The difference between people

he sensitive range includes people who are
hyperosmic (very sensitive) and people who
are sensitized to a particular odor through
repeated exposure.

| ndividual threshold scored can be
distributed around the mean valueto
several ordersof magnitude.



Variation

A person may be hyposmic to one odorant and
hyperosmic to another.

Thevariation occursin specific anosmia and is
often caused by repeated exposureto a
particular odor. It isnot uncommon among
chemists or other workerswho have had daily
exposureto an odorant over a period of years






Concentration

20 m

Room volume 1000 m3






Alr volume necessary to dilute to
occupational exposure level

e Norwegian OEL (25 ppm, 94 mg/m3)?
» 10000000 mg/ 94 mg/m3 = 10640 m3




L ower Explosive Level

working in confined space

e 1,1 volume% = 11000 ppm

e 11000 ppm x 3,83 mg/m3 =
42130 mg/m?3

» 1000000 mg / 42130 mg/m?3 =
23,7 m3

LEL from: NIOSH Pocket Guide to Chemical Hazards
http://www.cdc.gov/Niosh/npg/npgd0619.html


















L aboratory testing of beard vs. clean shaven

« Clean shaven X times cleaner inside
e Half mask e 2950

o [ull face maske e >10.000

 Beard

o el e 12 half mask,

e Full f
ull face mask . 30

The test perform in laboratory under perfect conditions. No
relevance to normal use, but shows how facial hair are
compromising negative pressure filter masks

Effect of Facial Hair on the Face Seal of Negative-Pressure Respirators.
Am. Ind. Hug. Assoc. J. 45(1):63-66 (1984).
O.T. Skredtvedt and J.G. Loschiavo



ASSI gned PrOteCtl On FaCtor Respirator Class and Type Cad?nisul—rLAStd. NIOSH

The assigned protection Air Puritying
factor (APF) of arespirator g reeepiees = -
reflects the level of Full-Facepiece 50 50
protection that a properly o Arrune - -
functioning respirator Full-Facepiece 250 50
would be expectedto T

provide to a population of Supplied Ai

properly fitted and trained | [0 e
users. For exampl e’ an Half-Mask-Pressure Demand 1000 1000
. Full-Facepiece Demand 50 50
A PF Of 10 for a reSpI rator Full-Facepiece Continuous Flow 250 50
meanS that a u%r COUI d Full-Facepiece Pressure Demand 1000 2000
0 Loose Fitting Facepiece 25 25
expect to inhale no more o N .
than One tenth Of the Self Contained Breathing Apparatus (SCBA)
D D Demand 50 50
al rborne Contam' nant Pressure Demand >1000 10,000

present.



Assigned Protection Factor

* The assigned protection factor (APF) of a
respirator reflects the level of protection that a
properly functioning respirator would be expected
to provide to a population of properly fitted and
trained users.

e For example, an APF of 10 for arespirator means
that a user could expect to inhale no more than one
tenth of the airborne contaminant present.






Electrostatic ver sus mechanical filters

A study conducted by the INRS (National Research and Safety
Institute) has found that certain types of particulate filter respirators
lose their effectiveness over time.

Filtration levelsfor solid and liquid aerosols are currently defined after
a 3-minute exposure to test aerosols. This brief exposure period is
suitable for “mechanical” filters, which become more effective each
time they are used, but proves inappropriate for e ectrostatic filters
made of synthetic unwoven fibres, as their performance may diminish
over time.

In real working conditions, the performance of certain electrostatic
filters, even those classed “ high-efficiency”, can rapidly deteriorate
(from the very first time they are used) as the electric chargeis
gradually neutralised by the trapped dust particles.

*EUROPEAN SEMINAR ON PERSONAL PROTECTIVE EQUIPMENT
*Saariselkd 19-21 January 2005 Electrostatic filters for respiratory protective devices : an action in progress
*Pascal Etienne, Patricia Le Frious,French Ministry for Labour, employment and social cohesion






Electrostatic filter
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Skin protection, some advices

Do:

Keep skin clean and healthy. Abraded, irritated, or even sun burnt skin is more
susceptible to dermal absorption. Use products tailored to the industrial
market, not just cosmetic moisturizers, says Eleanor Fendler, Ph.D., product
development manager for skin care company Gojo Industries.

Keep hands and skin dry. Moisture on the skin, like sweat, can enable
permeation, as can high temperatures.

Choose gloves and protective materials carefully. Some chemicals, like
lacquer thinner, can permeate just about any glove when microscopic
molecules break through individual molecules of the protective film on the
glove. But beware, too, of over protecting. A glove that is too thick or bulky
only contributes to exposure risks when workers remove it to perform jobs
requiring dexterity or tactility.

Watch out for glove degradation. Don't rely on a glove once its physical
property changes, says Nelson Schiatter of glove maker Ansell Edmont.
"Degradation is easy to spot,”" he says. "The glove will either swell up and get
soft, or shrink and harden." Flexing a glove can increase the permeation rate
and breakthrough time by ten, according to NIOSH’ s Boeniger. And, of
course, chemicals can penetrate visible holesin gloves.



Skin protection, some advices,

Don't:
Don’t use solvents to clean chemicals off hands. Solvents can damage
the skin, making it more readily permeable, says Fendler.

Don't put gloves on contaminated hands. Gloves can force penetration
of chemicals already on the hands and increase the likelihood of
dermal penetration up to five times, according to Boeniger.

Don’t apply moisturizer or barrier cream to contaminated skin. "If an
auto mechanic puts barrier cream on his hands after he changes the ail,
he can be causing himself really serious damage by forcing
penetration,” Fendler says.

Don’'t use barrier creams in the place of gloves. Barrier creams can be
an addition to a skin protection regime, but studies recommend against
substituting them for gloves.









Status. April 2002

Find five faults
















|mmediately Dangerousto Lifeand Health (IDLH)
Short term high exposure.

National Institute of Occupational Safety and Health
(NIOSH) has developed a parameter (IDLH) for useto do
risk assessment of high level of chemical exposure.

NIOSH Definition

|mmediately Dangerous to Life or Health (IDLH): Acute respiratory
exposure that poses an immediate threat of loss of life, iImmediate or

delayed irreversible adverse effects on health, or acute eye exposure

that would prevent escape from a hazardous atmosphere.

OSHA Definition

Immediately Dangerousto Life or Health (IDLH): An atmosphere that
poses an immediate threat to life, would cause irreversible adverse
health effects, or would impair an individual®ability to escape from a
dangerous atmosphere.



How much air to dilute 1 kilogram
of tolueneto IDLH level?

e ThelDLH for toluene is 500 ppm
e 500 ppm x 3,83 = 1915 milligram/m?3

e 1000000 mg/ 1915 mg/m3 = 522 m?3
About half the volume of aroom of 1000 m3




Comparision between IDLH, OEL, and UEL og LEL

|mmediately Dangerousto Life
And Health (IDLH) ppm

Occupational Exposure
Level

Explosion L evel
UEL/LEL Vol%

6.000

900

500

100

50

30

20

| Methanol

Xylene

50
Benzene

25
Hydrogen sulfide H,S (100)

10
Hydrocyanic acid HCN (50)
Hydrochloric acid HCI (50)

Nitrogen dioxide (NO,, (20)
Formaldehyde (20)
Ozone (5) 0,5

Methyl isocyanat (3) ),05
Toluene diisocyanate (2,5)

| Phosgen (2) T

Methanol (100 ppm) S

Xylene (25 ppm) H
Carbon monoxide (25 ppm) 30
Ammonia NH, (25 ppm)
H,S(10 ppm) T

HCIl (5ppm) T
HCN (5 ppm) HT
NO, (2ppm) T

Benzene (1 ppm) K
Hydrofluoric acid
(0,8 ppm)

Ozone (0,1 ppm)
Phosgene (0,05 ppm) T
| socyanates

(0,005 ppm) A

Carbon monoxide
(74 UEL)

Methanol (36 UEL)

Methane (15,0 UEL)
Carbon monoxide
(125LEL)

Propane (9,5 UEL)
Benzene (7,9 UEL)
Xylene (7,0 UEL)
Methanol (6,0 LEL)
Methane (5,0LEL)
Propane (2,1 LEL)
Benzene (1,3LEL)

Xylene (1,0LEL)

Ref; “Adm.norm” Bestnr. 361 (1996), Eksp.grenser‘NIOSH Pocket Guide to Chemical Hazards (1990) og “Sources of Ingition” (J.Bond 1991). NIOSH IDLH doc. 1999. Halvor Erikstein des.1999
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Do you work with ISOCYANATES and POLYURETHANE?

NIOSH Safety and Health Topic: Isocyanates













Fremstllllng og bruk av polyuretanprodukter (Isocyanater)




Thermal degradation of HDI-based polyurethane

C
C
C

+

|

-COO-R-O-CO-N H-CH2\C

|

HH

|

CH, CH, CH,-NHCO

<—— Bindinger brytes

3-NCO Methyl isocyanate

Ethyl Isocyanat
Propy lisocyanat
Hexamethylene diisocyanate (HDI)

Combinations of iIsocyanates and amins
And other groups. Very complex chemistry

O-R-



Compounds identified in the smoke from

heated polyurethane top coat
mikrogram/ma3
OEL Measured
CH3-NCO 12 470
CH3CH2-NCO 15 400
CH3CH2CH2-NCO 20 140

OCN-CH2CH2CH2CH2CH2-NCO 30 340

Q Phenyl isocyanate 3



Occupational exposure level (OEL)
and times exceeding the OEL

OEL Measured Times

MIC 12 470 39
EIC 15 400 27
PIC 20 140 7
HDI 30 340 11
Total 84

OEL 0,005 ppm
— UK OEL (0,02 mg(-NCO)/m?3



Example on amounts of isocyanate from heating
polyurethane based paint

0,10m

Thickness 100 mikrometer
Density =1 mg/m?
0,10m x 0,10m x 0,000001m x1mg/m?3

0,10m = 1000 mg

OEL MDI 0,05mg/ms.
1% of the paint is degraded back to isocyanate

A degrading rate of 1% from 1000 mg gives (1000mgx1%0)=10mg.
Air dilution needed for the 10mg/0,05mg/m? =

200 m3


















Kjemisk eksponering skal reduseres ved hjelp av tekniske tiltak

Foto: Olezen Corsult ywyww,oleser-nvec. ro




