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Example case study

Statement of problem:

» Metal finishing facility discharges waste from
plating operations into river for 24/7.

> River flows directly through community which is
short distance downstream.

» River water is used for drinking, cooking, and
bathing.

» Cadmium was identified as a by-product of
chrome-plating operations.

— What are the potential health risks of discharges
into the river?
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Roadmaps by stage of the risk assessment

Road map for
Hazard identification

Road map for
Hazard
characterization/
Guidance value <«
identification -

Road map for
Exposure
assessment

Road map for
Risk
characterization
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Roadmap for
hazard
identification

Is the chemical
potentially hazardous?

Examine information provided by
international and other
organizations (see sections 4.5 and 4.6)

Proceed to hazard
characterization/guidance or
guideline value identification

and exposure assessment

Is the identity of
the chemical known?

Gather information on chemical
by-products and waste streams
associated with the source or process

Search emission scenario
documents for the industry
or process of interest

Full-text search of INCHEM database

Review any
available public documents
on the specific source or site

Communicate with parties
who may have knowledge
of the source or site

International
organizations

Local officials
and stakeholders



OECD - Emission Scenario Documents

Published OECD ESDs series:

Environment

Environment .

¥ Chemical Safety
» Biocides

» Chemical Accidents

« Chemicals Classification and
Labelling

= Chemicals Risk Management

= Chemicals Testing -
Guidelines

= Co-operation on the
Investigation of Existing
Chemicals

= Good Laboratory Practice
» New Chemicals
« Pesticides

« Pollutant Release and
Transfer Registers

« Safety of Manufactured
Nanomaterials

>Biodiversity, Water and Natural
Resource Management

> Biosafety - BioTrack
> Climate Change

> Consumption, Production and
the Environment

> Environment and Development
> Environment and Sustainable
Development: Economic Issues
>Environment and Trade
>Environment in Emerging and

Help/FAQ | MyOECD | Francais

Search u

More Search options

Home: Chemicals Hazard/Risk Assessment > Emission Scenario Documents

> Emission Scenario
Documents

>OECD Activities on
Environmental Exposure
Assessment

> Activities on (Q)SARs

> Activities on
Toxicogenomics

>The OECD Environmental
Risk Assessment Toolkit

> Contact Us

About ications & ion by Country

Emission Scenario Documents

Send & Print &

What's an ESD? e e
Published OECD ESDs series
How is an ESD developed? Brochure

Comments and additional information on published ESDs o —

Industry categories
Use Categories 7

OECD Work on
> Environment

What's an ESD? 2011-2012

An Emission Scenario Documents (ESD) is a document that describes the sources,

production processes, pathways and use patterns with the aim of quantifying the

emissions (or releases) of a chemical into water, air, soil and/or solid waste. An ESD

should ideally include all the following stages: (1) production, (2) formulation, (3) industrial

use, (4) professional use, (5) private and consumer use, (6) service life of product/article,

(7) recovery, and (8) waste disposal (incineration, landfil).ESDs are used in risk
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Series No. 1, Guidance Document on Emission Scenario Documents
ENV/IJM/MONO(2000)12 (2000)

Series No. 2, Wood preservatives, (joint project with OECD Biocides Programme),
Part 1, Part 2, Part 3, Part 4 (2000)

Series No. 3, Plastic Additives (2004, revised 2009)

Series No. 4, Water Treatment Chemicals (2004)

Series No. 5, Photographic Industry (2004)

Series No. 6, Rubber Additives (2004)

Series No. 7, Textile Finishing (2004)

Series No. 8, Leather Processing (2004)

Series No. 9, Photoresist Use in Semiconductor Manufacturing [2004 Revised
January 2010]

Series No. 10, Lubricants and Lubricant Additives (2004)

Series No. 11, Automotive spray application (2004)

Series No. 12, Metal finishing (2004)

Series No. 13, Antifoulants main docurment and ANNEX (2005)

(joint project with OECD Biocides Programme)

Series No. 14, Insecticides for Stables and Manure Storage Systems (2006)
(joint project with OECD Biocides Programme)

Series No. 15, Kraft Pulp Mills (2006)

Series No. 16, Non-Integrated Paper Mills (2006)

Series No. 17, Recovered Paper Mils (2006)

Series No. 18, Insecticides, acaricides and products to control other arthropods for
household and professional uses (2008)

(joint project with OECD Biocides Programme)

Series No. 19, Complementing Guideline for Writing ESDs: The Life-Cycle Step
"service-life" [NEW; July 2009]

Series No. 20, Adhesive Formulation [NEW, April 2009]

Series No. 21 Formulation of Radiation Curable Coatings, Inks and Adhesives
[2009 Revised January 2010]

Series No. 22 Coating Industry (Paints, Lacquers and Varnishes) [NEW; July 2009]
Series No. 23 Pulp, Paper and Board Industry [NEW; July 2009]

Series No. 24 Transport and Storage of Chemicals [NEW; July 2009]

Series No. 25 Chemicals Used in the Electronics Industry

[New; September 2010]

Series No. 26 Blending of Fragrance Qils into Commerical and Consumer
Products [New; September 2010]
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Roadmap for
hazard
identification

Is the chemical
potentially hazardous?

Examine information provided by
international and other
organizations (see sections 4.5 and 4.6)

Proceed to hazard
characterization/guidance or
guideline value identification

and exposure assessment

Is the identity of
the chemical known?

Gather information on chemical
by-products and waste streams
associated with the source or process

Search emission scenario
documents for the industry
or process of interest

Full-text search of INCHEM database

Review any
available public documents
on the specific source or site

Communicate with parties
who may have knowledge
of the source or site

International
organizations

Local officials
and stakeholders



Roadmap for
hazard
identification

Is the chemical
potentially hazardous?

Examine information provided by
international and other
organizations (see sections 4.5 and 4.6)

Proceed to hazard
characterization/guidance or

guideline value identification
and exposure assessment

Is the identity of
the chemical known?

Gather information on chemical
by-products and waste streams
associated with the source or process

Search emission scenario
documents for the industry
or process of interest

Full-text search of INCHEM database

Review any
available public documents
on the specific source or site

Communicate with parties
who may have knowledge
of the source or site

International
organizations

Local officials
and stakeholders
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IARC evaluation

Overall evaluation

Summaries & Evaluations

IPCS INCHEM \\ >

Cadmium and cadmmum compounds are carcinogenic to humans (Group 1).

For definttion of the ttalicized terms, see Preamble Evaluation.
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Cadmium case
study:

Roadmap for
hazard
identification

One of the
chemicais of concerm
is cadmium

Cadmium is
very toxic
and carcinogenic

Key references include
the International Chemical Safety
Gard (ICSC) No. 20 (IPCS/CEC, 2010)
and IARC monographs (IARC, 2010)

Proceed fo exposure
assessment and hazard
characterization

Mo (Note: Chemicals other

than cadmium that have not
yet been identifisd might
also be of concern;

not considered in

this case-study)

Gather information on chemical
by-products and waste streams
associated with the source or process

Search emission scenario
documents for the industry
or process of interest

A

Full-text
INCHEM

r

search of
database

Review any available public
documents on the
specific source or site

Communicate with parties
who may have knowledge
of the source or site

Local officials
and stakeholders

International
organizations



Roadmaps by stage of the risk assessment

Road map for
Hazard identification

Road map for

Hazard
Road map for

Exposure
assessment

characterization/
Guidance value <«
identification -

Road map for
Risk
characterization
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Describe properties of the chemical
that have the potential to cause adverse
health effects by reviewing
internationally available information

Identify available guidance/guideline
values and determine

if the assumptions of the values are

appropriate for the local population

ROad map fOr Is the assumed

contact rate appropriate
for the population

hazard '
characterization/
guidance and R ———
guideline value

identification " aposirete e ——

appropriate for allocation of exposure rate
the local population?

i Determine the situation-appropriate
Yes exposure rate based on
contact rate and/or allocation

Y

Proceed to exposure assessment




Key references for Cadmium

Rapid access to interationally
peer reviewed information on
chemicals commaonly used
throughout the world, which may
also occur as contaminants in the
environment and food. It
consolidates information from a
number of intergovernmental
organizations whose goal itis to
assist in the sound management
of chemicals.

Search options:

Full-text Search

ICadmium
Example: kidney <AND> DDT

Chemical Identity Search

CAS Number

Example: 108-88-2

OR

Browse content using lin elow:

Chemical Name or Synonym

Exsmele: Toluens » Concise International Chemical Assessment Documents
am» e
» Environmental Health Criteria (EHC) Monographs
Akl o » Harmonization Project Publications

P Health and Safety Guides (HSGs)
» International Agency for Research on Cancer (JARC) - Summaries
P Anout IPCS INCHEN and Evaluafions
e » International Cheml_cal Safen_( Cards (IC_SCS)
et > IPCSICEC E\.raluatl_on of Antidotes Sgr_les
» Joint Expert Committee on Food Additives (JECFA) -
Monographs and Evaluations
P Joint Meeting on Pesticide Residues (JMPR)
P Keml-Riskling
» Pesticide Documents (PDs)
P Paoisons Information Monographs (PIMs)
» Screening Information Data Set (SIDS) for High Production
Volume Chemicals
» UK Poison Information Documents (UKPID)
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1.0000 CONTAMINANTS: CADMIUM (addenduwm) (JECFA 52, 2004)

00-21-10, http/mww.inchem. orgldocumentsjecfajecmona/vi2jel 2 hom

Summary: Nephrotoxicity was induced at lower concentrations of renal cadmium after
parenteral exposure to cadmiun-metallothionein (Sabolic et al.. 2002). In all women, the rate of
absorption of cadmium was significantlv correlated with age, serum ferritin, serum iron, blood
cadmium and urnary cadmivm concentrations. In this study, urinarv cadmiwm was considered to
be a surrogate for body burden of cadmium, which reflects the overall uptake of cadmium.

1.0000 251, Cadmmum (WHO Food Additrves Series 4)

00.21-10, hettp:/;www.inchem. org/documents/jecfajecmono V0047204, litm

Summary: Likewise, leachable cadmium in enamel and pottery glazes may be a source of
cadmium contamination in the food. Since commercial zine can contain up to 1% cadmium,
galvanized food utensils may also contribute to cadmium levels in food. Utinarv excretion of
cadmium is considerablv increased when renal damage has occurred following exposure to
excessive amounts of cadmium (Friberg at al, 1971,

1.0000 CADMIUM

00-21-10, http/;www.inchem. org/documents/fecfajecmono/v4Giel I. htm

Summary: Metallothionein is also induced by cadmium, and intracellular binding of cadmium to
metallothionein protects against the toxicitv of cadmium. The blood cadmium concentrations
mainlv reflected long, light exposure, as the variation in blood cadmium concentration was
accounted for by urinary cadmium, serun ferritin, age and fibre intake (Berghuind et al. The whole
blood and ervthrocvte concentrations of cadmium and urinary cadminm excretion were not
affected by increased cadmium intake.

1.0000 659. Cadmium (WHO Food Additives Series 24)

00-21-10, httpwww.inchem. org/documents fecfajecmonov0247e09. litm

Summary: Major industrial uses of cadmium are in electroplating, pigments, particularly in
plastics, plastic stabilizers (e.g., cadmium stearate), and nickel- cadmium rechargeable batteries.
Mice given cadmium-metallothionein had lower blood and liver cadmium but higher kidnewv
cadmium concentrations than animals given a similar dose as cadmium chloride (Cherian et al.,
1978; Sullivan et al . 1984) The concentration of cadmium in iver and renal cortex may fall
subsequent to renal damage and increased. ..

0.9474 JECFA Evahations-CADMIUM-

090-21-10, hetp:/’www.inchem.org'documentsfecfajecevalfec 207 hom
Summar\ CADMIUM l:uncttonal class: CONTAMINANT Latest evi al'uatmn 2003 Tolerable
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The International Programme

on Chemical Safety (IPCS)

Publications | About IPCS | Events

International Programme on Chemical Safety = Chemicals in food » Joint FAQ/WHO Expert Committee on Food Additives (JECFA]

Evaluations of the Joint FAO/WHO Expert Committee on Food Additives (JECFA)

Search for chemical

Partial Name/CAS | | First Character | | Functional Class

Partial name or CAS number: ICEIdrniLlrn Search

SEARCH RESULTS FOR CADMIUM

ERDMIURM ()

Contacts | E-mail scams | Employment | FAQs | Feedback | Privacy | R5S feeds
s WHO 2009

| WHO Toolkit - Case Study | 24 February, 2011




Guidance values for Cadmium

The International Programme

on Chemical Safety (IPCS)

tublications | About IPCS | Events

Internaticnal Programme on Chemical Safety > Chemicals in food > Joint FAQ/WHO Expert Committes on Food Additives (JECEAT

Evaluations of the Joint FAO/WHO Expert Committee on Food Additives (JECFA)

CADMIUM

- ) —
General Information printable version
CAaS number: 7440-43-9

Functicnal Class: )
* Food Contaminant

METALS
Evaluations
Ewvaluation year: 2005
Comments: The PTWI of 0.007 ma/ka bw that wa=s established at the thirty-third meeting (19828) was not re-

evaluated and wa=s maintained at the sixty-fourth meeting (20035). The Committee evaluated the
impact of different maximum levels on the overall intake of cadmium and concluded that the effect
would be very =mall. At the proposed Codex maximum levels, mean intake of cadmium would be
reduced by approximately 1% of the PTWI. The imposition of maximum levels one level lower
would result in potential reductions in intake of cadmium of no maore than 6% (wheat, potatoe=s) of
the FTWI. At the proposed Codex maximum levels, no more than %% of a commaodity would be
wviolative (oysters). Maximum levels one level below those proposed would result in approximately

= cec. gand other vegetables being viclative.
Meeling: =
Report: TRES 930-JECFA 6426
Tox Monograph: FAS S5-JECFA 64/157
Previous Years: 2003, TRS 922-JECFA 61127, FAS S52-JECFA 61/505. THE PTWI OF 0.007 MG/KG BW THAT WAS

ESTAELISHED AT THE THIRTY-THIRD MEETING (1588) WAS MAINTAINED AT THE SINTY-FIRST
MEETIMNG (2003).

2000, TRS 901-1ECFA 55/61, FAS 46-JECFA 55/247. THE PTWI OF 0.007 ma/ kg

World Health

WHO Toolkit | February 24, 2011 : ‘ Organization




Guideline values for Cadmium

Guidelines for
Drinking-water Quality

FIRST ADDENDUM TO THIRD EDITION

Volume 1
Recommendations

§789% World Health

Drinking-water
guideline value =
0.003 mg/I

| WHO Toolkit | February 24, 2011

Atr Quality
Guidelines

for Europe

Air quality
guideline value
not published
for Cadmium

@) World Health
¥ Organization



Roadmap for
hazard
characterization/
guidance and
guideline value
identification

Describe properties of the chemical
that have the potential to cause adverse
health effects by reviewing
internationally available information

Identify available guidance/guideline
values and determine

if the assumptions of the values are

appropriate for the local population

Is the assumed
contact rate appropriate
for the population
of interest?

Determine the appropriate contact rate

Is the allocation of
exposure rate Determine the appropriate
appropriate for allocation of exposure rate

the local population?

Determine the situation-appropriate
exposure rate based on
contact rate and/or allocation

Proceed to exposure assessment




Assumptions embedded in WHO Drinking-water Guideline
Value (DWGYV) for Cadmium

» DWGV Values based on Provisional Acceptable Weekly Intake
(PTWI) developed by JECFA.

» PTWI for Cadmium is 0.007 mg/kg body weight.
» 10% of PTWI is allocated to DWGYV (0.0007 mg/kg body weight).

> DefakL;It water consumption rate is 2 litres per day (14 litres per
week).

» Default body weight is 60 kg.

> DWGV = PTWI/10 x 60 kg body weight x 1/14 litres per week
= 0.003 mg/I

.e, World Health
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Cadmium case
study:

Specific roadmap
for hazard
characterization/
guidance and
guideline value
identification

Toxic end-points of cadmium include
kidney dysfunction, lung damage,
hepatic injury, bone deficiencies,
hypertension and cancer

Relevant guidance/guideline values are:
- JECFA PTWi for food of 0.007 mg/kg
body weight; and
- WHO drinking-water guideline
value of 0.003 mg/

The defaulf contact rates
of 2 l/day and 60 kg body weight
considered appropriate.

Determine

A default value
of 10% for allocation
of PTWI is
considered
appropriate

the appropriate contact rate

Determine
the appropriate
allocation of exposure rate

Determine the situation-
appropriate exposure rate based

Proceed to exposure

assessment

on contact rate and/or allocation




Roadmaps by stage of the risk assessment

Road map for
Hazard identification

Road map for
Hazard
characterization/
Guidance value <«
identification -

Road map for
Exposure
assessment

Road map for
Risk
characterization
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Roadmap for
exposure
assessment

In what ways could people come
into contact with the chemical?

Draw upon output from the problem formulation,
hazard identification and
hazard characterization stages to identify:

How much exposure
is likely to occur?

For how long
is exposure likely to occur?

Is the guidance/guideline value
expressed as a concentration,
exposure rate or cancer slope factor?

Concentration

- pathways of exposure
- routes of exposure
- exposure media

Estimate the concentration in the exposure media using
- measurement approaches

- modelling approaches

- generalizations from other studies

Exposure rate or M [Estimate the rate of contact

cancer slope factor with the medium

Proceed to risk characterization

Estimate the rate of exposure




Cadmium concentrations in five samples of water obtained from each
of three locations in the vicinity of Rivertown.

Location Average Concentration range
concentration (ug/l)
(1g/l)
Upstream of facility <LOD <LOD-0.2
Downstream of 0.4 0.1-1.0
facility
Town hall water 0.3 0.2-0.8

World Health
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Case study on
cadmium:

Specific roadmap
for exposure
assessment

- The source is a local point source
{metal finishing company)

- The pathway of exposure
is river water

- The exposure medium
is drinking-water

Measurements show concentrations of:

- 0.0004 mg/l cadmium in river water;
and

- 0.0003 mg/l at community water suppily.

Exposure is considered to be
long term and continuous with
levels that might vary.

The guideline value is
expressed as a concentration in
drinking-water in mg/1

Exposure rate or
cancer slope factor

Proceed to risk characterization

Estimate the rate of contact
with the medium

Estimate the rate of exposure



Roadmaps by stage of the risk assessment

Road map for
Hazard identification

Road map for
Hazard
characterization/
Guidance value <«
identification -

Road map for
Exposure
assessment

Road map for
Risk
characterization

I.e, World Health
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Roadmap for
risk
characterization

Review the objective of the assessment

Calculate
cancer risk

Compare with guidance/,

muideline value Does the assessment question

require comparison with a
guidance/guideline value
or calculation of cancer risk?

Obtain the guidance/ Obtain the cancer slope
guideline value factor for the chemical

Obtain the exposure
concentration or rate derived
from the exposure assessment

Calculate the hazard/risk quotient: Calculate excess lifetime cancer

exposure rate divided by guidance risk as the product of exposure

value OR exposure concentration concentration or rate and
divided by guideline value the cancer slope factor

How does the estimated Is the excess lifetime cancer risk
exposure compare with high or low (e.g. greater than 1 in
the guidance/guideline value? 10 000 or less than 1 in a million)?

Report results to risk
management team



Case study on
cadmium:

Specific roadmap
for risk
characterization

The WHO drinking-water
guidetine value for cadmium
is 0.003 mg/1

The hazard/risk quotient
is approximately 0.1 for river
and community supply water

Cadmium exposure through
drinking-water is 10 times
lower than the WHO
drinking-water guideline value

The objective is to evaluate if
the consumption of drinking-water
drawn from the Flowing River
is likely to cause a health risk

The ) Calculate
assessment requires cancer risk

comparison with
a guideline
value

Obtain the cancer slope
factor for the chemical

The exposure concentrations are:
- 0.0003 mg/ in river water; and
- 0.0004 mg/ in the community
water supply

Calculate excess lifetime
cancer risk as the product
of exposure concentration

or rate and the cancer
slope factor

Is the excess lifetime cancer
risk high or low (e.g. greater
than 1 in 10 000 or less
than 1 in a million)?

Report resufts to risk

management team
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www.who.int/environmental_health_emergencies/en/index.html

www.who.int/ipcs/emergencies/chemical_incidents/en/index.htmi
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