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CONTROL BANDING

All truth passes through three stages:

» First, 1t is ridiculed
» Second, it is violently opposed
= Third, It iIs accepted as being self-evident

i

Schopenhauer (1788-1860)



What is CONTROL BANDING?

“Risk Management Toolbox”

a process in which a single control technology is
applied to a range or band of exposures to a chemical
that falls within a given hazard group.

an occupational risk assessment and management tool
for use without on-site technical experts and expensive
exposure measurements.

a simple matrix of toxicological endpoints (risk or

aazard bands) and material use (exposure bands) to
gibe which principles in the hierarchy of controls

| to provide guidance for controlling

D hazards (control bands).




CONTROL BANDING
Focus on SMEs

= » United States

e 7.1 million businesses

e 98% (6.3 million establishments) with fewer than 100 workers
* More than half (56%) of workforce in these establishments

e > 5 million with less than 10 employees

- » UK.
3.8 million businesses

99% have less than 200 workers; 69% are self-employed; 20%
have 1-4 employees

1% use chemicals
ertain of how to get applicable compliance information

lon
businesses with fewer than 50 workers



SME Problem

* Small and medium enterprises have barriers to
.~ assessing and managing chemical (and other)
" risks in the workplace due to:

lack of expertise, technology, finances and time

and
need an adapted risk assessment approach.

They want to be told what to do.
o _{_,They do not understand legal requirements.
8o not receive or read safety materials.

distinctions between government
health and safety regulations to be

ernational Control Banding Workshop, London, November 2002



Characteristics of SMEs

» Non-hierarchical
» Stable
» Qral not written

» Dependent on suppliers for information
= Literacy generally poor

» Belief that their chemicals are not dangerous

. » Poor knowledge of health effects (better for acute than

decided by custom and practice - not risk

International Control Banding Workshop, London, November 2002



Scope of the Chemical Problem

17.7 million organic and inorganic substances CAS Registry*

1.3 million commercially available chemicals*

225,000 inventoried and/or regulated substances*

>5000 OECD High Production Volume (HPV) chemicals (>1000T/yr)*
2,500 chemicals / classes of chemicals shipped in North America*

170,000 chemicals may require registration under the EU REACH
regulations

Surveys have indicated that most SMEs are not able to comply with
thegegulations, mostly due to insufficient knowledge and resources

orce 40 Final Report. Industrial Chemicals — Operational and Medical Concerns, April,
on Research Development and Acquisition of Chemical, Biological and Radiological



How is the Workplace Changing?

140 -
M Total [ 1

2 1204 mConstruction
o @ Manufacturing = =
= 1001 mMining
= @ Service g
= 801~ mGovernment
o 60- _
=
o o |
| FTH FTRA™ AT |
LLI — — |

515 I% — gﬂ.ﬂ P I_ j = 1 I_

1919 1929 1959 1989 2002

sure Limits in the 21st Century What Is Their Role? Are They Effective? Toxicology and Risk
27, 2005



U.S. OELSs since 1972
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Brief History

Sweden (Miljobanken) — 1974

Early efforts (pharmaceutical, chemical industry)

Australia (SHARE - Else) — 1988

SolBase (Can., Aust., Netherlands, Germ., Spain, Italy, U.K.) — 1989
COSHH (HSE) — paper copy 1999; internet version April 2002
France (INRS — Vincent, et al.) — 2000

NIOSH (engineering control & Workplace Solutions DB) — 2001

3 International Control Banding Workshops — 2002, 2004, 2005
WHO/IPCS and ILO - International Technical Group — 2002

ILO Toolkit —testing stages in 17 countries — 2002
tries Chimigque (UIC) Health Risk Matrix, CEFIC and

nal Strategy Workshop and Critical Review — 2005

ommitments — 2005



Two Tnings Make
Conirol Banding Possiole

rnational Control Banding Workshop, South Africa, September 2005



CORE CONSIDERATIONS

simple approach, easy to read and understand, step by step process —
requires minimal training

easily accessible

practical control measures with wide applicability and regulatory
agreement

acceptability by workers and management
adaptable to local conditions

real solutions — better environmental and occupational safety
performance

cost savings — assurance of benefits
consistent and transparent process

control methods — not OELS, measurements or risk
ner

ovements (participatory occupational hygiene)
ation for worker education

en help is needed



CONTROL BANDING is
a NEW CONCEPT or APPROACH

Used worldwide for the transport of
dangerous chemicals - classified with
United Nations codes that are used for:

identifying safe storage rules

permitted types of transport containers

action to take in an emergency
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Why Use Control Banding?

“% A hazard classification and control focused approach (tool-kit)

" A complementary approach to traditional industrial hygiene which
. supplements OELs

"% Focuses resources on exposure controls rather than exposure
: assessments

| Task based guidance in absence of OELSs (new and existing)

. ¥ Provides technical expertise to chemical users through a simple
interface

jal Cases: encourages use of experts



UK Approach to Control Banding
COSHH Essentials

ontrol of Substances Hazardous to Health Essentials

... an instrument designed by
the UK HSE

= ... for small and medium
sized enterprises
... to do qualitative exposure
assessments H S E
Health & Safety
Executive

lead to a
nded control




Hazard VI\E/OFKpIace
Assessment + Xposure
(toxicology) Assessment

(hygiene)

Components
of
Control Guidance

Review

Monitor / Verify |

el

Implement Control
Access

Design and equipment
Maintenance

: ination and testing
aning / Housekeeping
PE

ain

mployee checklist

Risk
Characterization

COSHH Essentials

1. Generic:
Task: How much?
How dusty?
How often?
R Phrase?

2. Direct Advice

Decide / Identify Control
(hierarchy of controls)

Eliminatlon

Fersonal
Protection




COSHH Essentials

How IS It used?

| The SME operator uses a single-page check-list to
determine ..

hazard rating from MSDS or IPCS card (R-phrases)
guantity used (small, medium, large)

physical form / characteristics (dust, vapor)

\rget control level

control guidance



CONTROL BANDING
How to Use COSHH Essentials

. * ® Step 1 — Getting started (substance name,
supplier, tasks or process)

> ® Step 2 — Factors that decide your control
. approach

® Step 2A — What is the health hazard?

s _Qbtain R-phrase or R-phrase combination from the MSDS
e the appropriate hazard group

A-D

E (carcinogens, mutagens, reproductive hazards)
ard S



CONTROL BANDING
Key concept: Risk phrases

Hazard groups A-E (chemicals causing harm when breathed in)

R3G

R3G/38

R38

And all
substances that
don’t have
R-phrases in
groups B-E

nzn;zl
R20,/21/22
R20/22

R21
R21/22

H23f24
R23/24 /325
R23/325

R24
R24/25

R22

Least hazardous substances

R25
R34

R35

R3B/37
R36/37/38

R3T
R37/38

Rdd

R43

RA8/20
RA8/20/21
R48/20/21 /22
R48/20/22
R48/21
R48/21/22
RA8/22

Rzefz?
R26,/27 /28

R26/28

R27
R27/28

Muta cat 3 R40

R42
R42/43

R45

R46

R28

Carc cat 3 R40

R48/23
R48/23,/24

RAB/23/24/25

R4B/23/25
R4B/24
R48/24 /25
RA8/25

REO
RE1
RE2
RE3

R4

Special cases




tep 2B — How much is used?

AMOUNT SOLID LIQUID

| Step 2C — How dusty or volatile* is the chemical?

M Low

pellet-like solids that don’t break up, little dust is seen during
use, e.g., PVC pellets, waxed flakes, prills

'MEDIUM

crystalline, granular solids, Dust settles quickly, e.g., soap
powder

fine, light powders, dust clouds remain in air for several
tes e.g., cement, carbon black, chalk dust

ategories of volatility based on the boiling point of
operating temperatures.



ﬁ-?ﬁ;‘. Step 3. Find the Control Approach

Dcesses, tasks, or jobs, specialists can identify that respiratory
), in combination with other control approaches, is always
es a “fifth” approach.




Example COSHH Essentials Control Guidance Sheet

This guidance shest is amed

at eTployErs o Nalp hem
comply with the requirements of
the Conirol of Substances Harardous
1o Health Requlations 1999 (CO5HH)
by controiling expasire to chamicals
and protectng workers' health.

Thexsheet Is part of the H5E quidance
pack COSHY essentials: pasy steps o
cortrol chenmicars, |t can be used
where the guide recommends conlrol
approach 2 - conmtaimment - & the
slitable approach for your chemical (s
ad taskis).

This sheet provides good practice:
ack:e on sack emplying, and can be
appiied to tasks Imvoking medum
quantities of solids. |t describes the
Ky pints you nesd o folisy to
reduce exposire to an aderpate el

It 15 important that all the points are
Tolicaved,

Some chamicals can atso be
flammable o cormosive. Whers they
are, your confrols must be sultable for
hose hazards too. look at the salety
data sheet Tor more information.

For certain processes your ocal
authanty o the Emromment
Agencizs wll impose emission imits
urder the Ervironmental Protection
Act 1980, Ar cleanng equpment
may therelore be necessary before
diSChArgIng some emissicis Nto

the atrmosphere.

Con i qiNGeKe sheet

Sack emptying

Containment O 4

Access

W Control start entry b e wark area.

.J

The work area and equipment should be dearly labelled.

Design and equipment

" Provide arrangements to sirip and vacuum o wel clean the conveyor belt,

rs
¥

4

/" Keep all openings as

“\.

v

Enclose the slitter a5 much s possitle - see diagram.
Ensure an imward airflow of 1.0 metre per second at any opening into the
erElose,

small as possible - 1.
while allowing enougn
room for safe working.
L=z sesthough panels
and plastic strips to
reduce the open area.
Consider additicnal
ventilation at the bag
disposal point.

Provide good Iighing.
Select lighting
eguipment suitable for
the nature o the

Vet By
caliect mn

Whoke sack foed

sibstances and
processes, o dust tont
or flameproof, i1
needed,

[Design the sysksm to
allow #a sy maintenance.

Clozed feed
o process

" Wnere operational factors permiit, keep the process Bquipment under

/

v

negative pressure (o prevent leakage.
Discharge extracted air toa safe place away fom doors, windows and air
Inlats.

Maintenance
Ensure an l’:’quIpI'HEH[ L= in thie task 1= mainta ned as adased UY tha
suppl Er/installer, In effective and efficient working order and good repair,

" Adopt a ' permitto work system for Imaintenarce work,

o Follow any special procedures hat are nesded belore the system is opened

ar entered, eq purging and washing,

<,

.“\

<

<

<

otro’ uidEre sheet 304

Examination and testing (if a ventilation system
is provided)

Get Information from ihe supplier o &ll paramaters needed to safely operata
tha system.

Wisually check equipment at least ooce a week for skns of damage.

Ensure any extraction equipment |s thoroughly examined and tested against
ils performance standard. This is generally at least every 14 months (see
HSE pubieation H3G54).

Keep records of all examinations and tests for at least five years,

Cleaning and housekeeping

Thoroughly clean work eguipment and the work area daily. Clean other
equipment and tha workioom reguiarly - once a week s recommended.
Store packages/conlanars ina safe place fses 0G5 101),

Dispose of empty packagescontaings safely.

Put lids on contamers immedialely afles use.

[e=al with spills mmediataly,

o't clean g with & dry brush o compressed i, Us2 a vacuum system of
wet claning.

Personal protective equipment (PPE)

Chemicals In hazard group 5 can damage the skin and eyes, or enter the
ity through the skin and causs harm. See CGS 5100and 5107 for moe
specific advice. Check the salely data sheels to see what PPE equipment 1s
NECESSAry.

Ask your safety clothing supplier 1o help you seledt suilable protectie
equipment.

7 Respiratory proective equipment (RPE) shouldn't be neeckd for uting tasks,

It may be necessar y lor some cleaning and mantenance actiities, eg cleaning
up spills. Be aware thal some malntenance actiity may imvoke enlry nto
confined spaces. Decra I supplied ar 1s nesded when FFE 1S used,

/ Ensure PPE 15 Kept In @ clean conditon and replaced when necessary,

Training

G your workers information on the harmiul natue of the chemicals.
Provide them @i tiaining on: operating e process; ilewing maintenance
ocecras; when and how to use PPE; and now to datect and deal with 1eaks.

Supervision

/" Have a system o check thal conlred measures are n place and being followed,

Further information

Salety data sheets.

Mamterance, exammation and tesiing of iocal extpus! reriation H3G54
HSE Books 1998 [SEN O 7176 1485 9.

An iréroduisction to focal exhaust veniaron HSG3T H5E Books 1083
ISBN 0 7176 1001 2.

Control guidance shests 100, 204, 302, 5100 and 5107,

Employee checklist for
making the best use of
the controls

[ Make sure any ventiation
system is switched on and is
working.

D Look Tor signs of leaks, wear
or damage of any equipment
used. [T you find any problents,
tall your supervisor. Do not camry
on wirking if you think there s a
probler.

D Ayvoid manual handling - use
handiing aids.

D Any damaged or leaking bags
should be repacked away from
the main storage area or
disposed of safay. A responsible
person should be involved to
ensure this process is carmed out
salefy.

D Wash your hands before and
alter eating, drnking or using tha
lavatory.

O 5o not uss soivents to cisan
your sk,

D Clear up spills straight away.
For solids, use vacuum clearing
or wet mopping. Dispose of
spllls safaly.

D Use, maintain and store any
PPE provided in accordance with
IMstructions.

COGHH e ssentiak:
cqpsy shep s o conirdl dhemicals
HEGIE  May 1500

Frintesl and published by
the Heakh and Safcly Exmoutive
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Not a Bright Line!

Hazard Group vs. Target Exposure Range

Hazard group

Target airborne
concentration range

R phrases

A -Skin and eye irritants

>1-10 mg/m3 dust
>50-500 ppm vapor

R36, R38 All substances that
do not have R phrases in
groups B-E

B - Harmful on single
exposure

>01-1 mg/m3 dust
>5-50 ppm vapor

R20/21/22, R40/20/21/22

C -Severely irritating &
corrosive, skin sensitizers

>0.01-0.1 mg/m3 dust
>0.5-5 ppm vapor

R48/20/21/22, R23/24/25,
R34, R35, R36/37, R37/38,
R36/37/38, R37,
R39/23/24/25, R41, R43

< 0.01 mg/m3 dust
< 0 5 ppm vapor

R48/23/24/25, R28/27/28.
R39/26/27/28, Carc Cat 3

Ard R40, R60. R61, R62, R63
- 3 Ple Seek Specialist Advice Muta Cat 3 R40, R42, R42/43,
0 pational as R45, R46, R49

ct

Prevention or reduction of
skin and/or eye exposure

R21, R24, R27, R34, R35,
R36, R38, R41, R43, R48/21,
R48/24, plus R -phrase
combinations containing
these. Sk




Control Guidance Grouping Assigned for Level of Risk

Amount Used Low Medium Medium High
Dustiness or Volatility Dustiness Dustiness or
Volatility Volatility

Hazard Group A

SMALL 1 1 1 1

MEDIUM 1 1

LARGE 1 1 2 2
Hazard Group B

SMALL 1 1 1 1

MEDIUM 1 2 2 2

LARGE 1 2

Hazard Group C

SMALL 1 2 1 2

MEDIUM 2 3 3 3

LARGE 2 4 4 4
Hazard Group D

SMALL 2 3 2 3

MEDIUM 3 4

LARGE 3 4 4 4

Hazard Group E

For all hazard group E substances, choose control approach 4




Number of
Substances (%)




What do users of COSHH
Essentials think of 1t?

3 Telephone Survey - 500 purchasers of paper version
| = 80% of the people buying the guidance had used it.

= 75% of those who had used it took action of some sort
(including substitution).

= 959 would recommend it to other businesses.

= Fewer than 5% found it fairly difficult to use.

D00 visits
D visitors

Sk assessments



Telephone Survey of COSHH
Essentials Purchasers

Substitute

Changed work procedures

Change the control measure used

. Provide information or training to
workers

20 40 60
Percent of Respondents

80



CONTROL BANDING
NIOSH Activities

“FOSTERING COLLABORATION
“INVESTIGATING THE MERITS

“ COMMUNICATION




CONTROL BANDING — NIOSH Activities

. = FOSTERING COLLABORATION
a1 NIOSH CB Internal Coordination Committee

% Partnering with industry, labor, government
and academia

% Participation / Planning International Workshops

a 2nd International Control Banding Workshop (Cincinnati, OH, 3/04)
1 3 |nternational Control Banding Workshop (Pilanesberg, S. Africa, 9/05)

ational CB Strategy Workshop

ACGiH, AIHA, ASSE, CORPORATIONS, EPA, IOHA, Industry
' sentatives, Labor Organizations, MSHA, NSC, ORC, OSHA (3/05)

/ NIOSH / OSHA / German FIOSH
Technical Group (WHO/IPCS)



CONTROL BANDING — NIOSH Activities

¥ = INVESTIGATING THE MERITS

1 Critical Review of the state-of-the-art, validation and effectiveness
of control banding

® |nformation Brochure: Control Banding - Does it really work?

= Demonstration projects (examples)

1 |ndependent Lubricant Manufacturers Association — MWF
Greenspace

3 Dow Chemical Co. / Kaiser Permanente / Society of
Gastroenterology Nurses and Associates / HSE / MediSHARE —
glutaraldehyde in health care

LO: India, Chile/PAHQO, etc. - control of Silica Dust exposures
calth of Kentucky Safety and Health Network & GTZ

Cincinnati & Ohio Polymer consortium - nanotechnology



CONTROL BANDING — NIOSH Activities

= COMMUNICATION

= NIOSH Web Page

= DVD

m Workplace Solutions Database




NIOSH Partnership

Dow Chemical, Kaiser Permanente, Nurses
Glutaraldehyde Example

(Scope Disinfection)

o | D \

v" Workplace access
Design & Equipment
Procedures

Special Care

Cleaning & Housekeeping
=

Health Surveillance
Training

Supervision

[ Endoscopy Nurses }

AV NI N N N N N Y NN
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Challenges in Applying Control Banding
In the U.S.

= Compliance strategy vs. regulatory scheme
= R-phrases — Global Harmonization System
= Validation / verification of effectiveness

= Shift in thinking from “exposure assessment”
to “exposure control”

handle mixtures? Other gaps?

ampling / analysis?



Purpose of U.S. Control Banding Workshop

present the concepts of CB to the wider
occupational health and safety community

explore the feasibility of its application in U.S.
produce a critical review of the literature

partner with industry, labor, academia and
government to develop a national strategy to
ke the best use of this tool

nend actions and programs to facilitate
entation of CB in U.S.



®  SMEs are principal audience and large industry
when no OELSs

®  Partners & Stakeholders need to be involved

®  part of flexible and established risk assessment /
management strategy (simple/direct vs. full RA)

®  aglobal tool for progressing to a safe and healthy
work environment and managing scarce resources -
7 substitute for experts

Nith product stewardship and global trade



National Strategy Recommendations

Emphasize the need for hypothesis driven
validation studies and verification of
strategies for SMEs to install and maintain
controls.

Establish an umbrella organization for CB iIn
the US in order to...

identify partners, stakeholders, facilitators,
project management, marketing, implementation
str tegies, goals/objectives, policy issues, and
ntives, e.g., a National Control Banding
Advisory Committee.




National Strategy Recommendations

Establish a clearinghouse for sharing the
Information

CB must be incorporated into NORA Il and
an RFA needs to be developed to further
move the process

o@keinate with the WHO International
lIcal Group on CB



Evaluation

= Gives the same advice as an expert

= Delivers target exposure ranges

Jsers like It

Used widely

It used properly?

improved control of exposure?



What are the benefits?

Employer Knows what to do for compliance

Trade Informed members, develop good
Association practice

Supplier Good practice limits liability

Employee Knows health protected or when
things are wrong

Trade Union Trained, informed representatives

Expert input

Common benchmark for compliance

sensus on Good Control




Future Developments

= Selecting respiratory protective equipment,
e.g., Infectious disease

“ Improved advice for risk to skin

= Selecting protective gloves

“ Emergencies — chemical health hazards
applications (physical hazards)

Ic and environmental applications



Potential for Applying Control Banding

¥ % The organization and logic of control banding provides an
$ . Integrated approach to assessment of potential risk and
effective use of control practices.

=~ % Applying the hierarchy of exposure controls routinely as

2, part of a toolbox, without expert advice, requires that the
controls have been demonstrated to be effective under a
wide variety of circumstances.

ation will require researchers, developers,
ers, and users to share and disseminate



CONCLUSIONS

#: Control banding is a complimentary, risk-
management approach to protecting worker health
that focuses resources on exposure controls and
describes how strictly a risk needs to be managed.

#* NIOSH considers control banding a potentially useful
tool for SMEs.

® Control banding has been validated in various
settings, particularly in Great Britain, Germany, etc.

rently evaluating its utility for the United



Selected References

1st International Control Banding Workshop
http://www.bohs.org/eventDetails.aspx?event=42

2"d International Control Banding Workshop
http://www.acgih.org/events/ControlBand/

3" International Control Banding Workshop
http://www.saioh.org/ioha2005/Proceedings/SSI.htm

NIOSH Topic Page
http://www.cdc.gov/niosh/topics/ctribanding/

HSE COSSH Essentials
http://www.coshh-essentials.orqg.uk/

ILO SafeWork
4o org/public/english/protection/safework/ctrl banding/inde

can Union

7.int/smartapi/cgi/sga_doc?smartapi!celexapi!prod!CEL
an2numdoc=32001L0059&model=quichett
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