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Component 3: Residuals




Residuals

Introduction

.........
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-

| « The FDES covers the main groups of residuals that
" environmental | 2 Environmental " are emissions of substances to air, water or soil,

’ Protection. : Resources and - .
Managementand | theirUse wastewater and waste, and the release of residuals
________ S from the application of chemical substances.
i « Generally, emissions are analysed by the type of
Oy receiving environment (air, water or soil) and type of
\ el substance.
| a.  Statistics on residuals must be broken down
Extreme Events and . . . .
Disasters according to the economic activity that generated
_________________ them, based on ISIC.
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Residuals

Scope and content

« Contains statistics on the amount and characteristics of residuals generated by

human production and consumption processes, their management, and their final
release to the environment.

 Residuals:

o are flows of solid, liquid and gaseous materials, and energy, that are discarded,
discharged or emitted by establishments and households through processes of
production, consumption or accumulation.

o may be discarded, discharged or emitted directly to the environment or be
captured, collected, treated, recycled or reused.
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Residuals

Overview
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Residuals

Sub-Component 3.1: Emissions to Air

 The FDES focuses on the emission of pollutants from
anthropogenic factors that are socio-economic processes.
The statistical description of such emissions covers their
sources and the quantities emitted by substances.

» The groups of different chemicals relevant to statistics on
emissions to air include: Sulphur compounds; oxidized
nitrogen compounds and oxidants; reduced nitrogen
compounds; inorganic carbon compounds; halogen and
inorganic halogen compounds; volatile organic
compounds; heavy metals; and different fractions of
particulate matter (PM).
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Sub-Component 3.1: Emissions to Air

Topic 3.1.1: Emissions of greenhouse gases (GHGs)

GHG emission inventories are compiled based on the guidelines developed by the
IPCC, under the auspices of the United Nations Framework Convention on Climate
Change (UNFCCCOC).

The source categories of GHG emissions are based on processes.

The most important direct GHGs are carbon dioxide (CO2 ), methane (CH4 ) and
nitrous oxide (N20).

The most important indirect GHGs are sulphur dioxide (S02 ), nitrogen oxides
(NOx) and non-methane volatile organic compounds (NM-VOCs).

While the IPCC guidelines prescribe process-based source categories, sources
must be broken down by economic activity based on ISIC, to ensure consistency
with and linkages to economic statistics.
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Sub-Component 3.1: Emissions to Air

Topic 3.1.1: Emissions of greenhouse gases (GHGs)

Statistics and related information for Topic 3.1.1

Component 3: Residuals
Subcomponent 3.1: Emissions to Air

Topic 3.1.1: Emissions of greenhouse gases

Statistics and related information

(Bold text—Core Set/Tier 1; regular text—Tier 2; Category of Potential aggregations
italicized text—Tier 3) measurement and scales Methodological guidance
a. Total emissions of direct greenhouse gases (GHGs), by gas: « By ISIC economic activity  « IPCC Emission Factor Database
1. Carbon dioxide (CO,) Mass - By tourists + UN Framework Convention on Climate Change
2. Methane (CH,) Mass . National (UNFCCC) Reporting Guidelines
3. Nitrous oxide (N,0) Mass . Subnational - UNECE Standard Statistical Classification of
2 ) Ambient Air Quality (1990)
4, Perfluorocarbons (PFCs) Mass » By IPCC source categories

« UNSD: MDG Indicator 7.2 Metadata

5. Hydrofluorocarbons (HFCs) Mass . WHO
6. Sulphur hexafluoride (SF,) Mass
b. Total emissions of indirect greenhouse gases (GHGs), by gas:
1. Sulphur dioxide (S0,) Mass
2. Nitrogen oxides (NO,) Mass
3. Non-methane volatile organic compounds (NM-VOCs) Mass
4. Other Mass
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Sub-Component 3.1: Emissions to Air

Topic 3.1.2: Consumption of ozone depleting substances (ODSs)

ODS is another important category of emissions that is actively monitored by the
Montreal Protocol.

Reported statistics worldwide have shown this protocol to be very effective in
phasing out the use of these substances.

Examples of ODS include chlorofluorocarbons (CFCs), hydrochlorofluorocarbons
(HCFCs), halons, methyl chloroform, carbon tetrachloride and methyl bromide.

However, as emissions of these substances are difficult to measure directly,
countries report on the apparent consumption [production +imports-exports] of ODS.
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Sub-Component 3.1: Emissions to Air

Topic 3.1.2: Consumption of ozone depleting substances (ODSs)

Statistics and related information for Topic 3.1.2

Component 3: Residuals
Subcomponent 3.1: Emissions to Air

Topic 3.1.2: Consumption of ozone depleting substances

Statistics and related information

(Bold text—Core Set/Tier 1; reqular text—Tier 2; Category of Potential aggregations
italicized text—Tier 3) measurement and scales Methodological guidance
a. Consumption of ozone depleting substances (ODSs), by substance: « By ISICeconomic activity + UNEP Ozone Secretariat
1. Chlorofluorocarbons (CFCs) Mass - By tourists « IPCC Emission Factor Database
2. Hydrochlorofluorocarbons (HCFCs) Mass « National « UNECE Standard Statistical Classification of
3. Halons Mass - Subnational Ambient Air Quality (1990)
4. Methyl chloroform Mass - By IPCC source categories * UNSD:MDG Indicator 7.3 Metadata
5. Carbon tetrachloride Mass » WHO
6. Methyl bromide Mass
7. Other Mass
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Sub-Component 3.1: Emissions to Air

Topic 3.1.3: Emissions of other substances

« Other environmentally important polluting substances are emitted to air beyond
GHGs and ODS. The most important ones are:
o different fractions of particulate matter (PM2.5, PM10).
o heavy metals and other substances linked to environmental and health
problems.

» Countries may wish to measure or estimate a variety of other emissions, based on
national circumstances and priorities.
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Sub-Component 3.1: Emissions to Air

Topic 3.1.3: Emissions of other substances

Statistics and related information for Topic 3.1.3

Component 3: Residuals

Subcomponent 3.1: Emissions to Air

Topic 3.1.3: Emissions of other substances

Statistics and related information
(Bold text—Core Set/Tier 1; reqular text—Tier 2; | &= g ot el el e B 1

italicized text—Tier 3) measurement and scales Methodological guidance
a. Emissions of other substances: « ByISICeconomicactivity ~ « UNECE Standard Statistical Classification of Ambient Air Quality
1. Particulate matter (PM) Mass - By t.ourists (1990)
) H metal M - National - European Monitoring and Evaluation Programme (EMEP) under
- reavy metals ass « Subnational the Convention on Long-range Transboundary Air Pollution
3. Other Mass « By IPCC source categories
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Residuals

Sub-Component 3.2: Generation and Management of Wastewater

 The FDES focuses on the emission of pollutants from
anthropogenic factors that are socio-economic
processes. The statistical description of such emissions
covers their sources and the quantities emitted by
substances.

« The groups of different chemicals relevant to statistics
on emissions to air include: sulphur compounds; oxidized
nitrogen compounds and oxidants; reduced nitrogen
compounds; inorganic carbon compounds; halogen and
inorganic halogen compounds; volatile organic
compounds; heavy metals; and different fractions of
particulate matter (PM).
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Sub-Component 3.2: Generation and Management of
Wastewater

Topic 3.2.1: Generation and pollutant content of wastewater

Includes statistics on the volume of water that is no longer required and is thus
discarded by the user and statistics on the amount of pollutants contained in
wastewater (emissions to water) before any collection or treatment.

Statistics on the generation of wastewater and emissions to water should be
broken down by the economic activity and households that generate them.

Wastewater generation is usually estimated based on the volume of water used.

The pollutant content of wastewater (emissions to water) can usually be obtained
from monitoring at the place of generation or from estimates based on

technological parameters.

VL‘;‘\\\

UN &

13 Residuals environment
programme



Sub-Component 3.2: Generation and Management of
Wastewater

Topic 3.2.1: Generation and pollutant content of wastewater

Statistics and related information for Topic 3.2.1

Component 3: Residuals

Subcomponent 3.2: Generation and Management of Wastewater

Topic 3.2.1: Generation and pollutant content of wastewater

Statistics and related information

(Bold text—Core Set/Tier 1; reqular text—Tier 2; | &1l

italicized text—Tier 3) measurement Potential aggregations and scales Methodological guidance

a. Volume of wastewater generated Volume « By ISIC economic activity « UNSD: IRWS
« By tourists « ISIC Rev. 4, Section E, Divisions
- National 3537

- SEEA Water

« UNSD: Environment Statistics
Section—Water Questionnaire

- Subnational

b. Pollutant content of wastewater Mass « By pollutant or pollution parameter (e.g., biochemical
oxygen demand (BOD), chemical oxygen demand (COD),
nitrogen, phosphorous, total suspended solids (TSS))

« By ISIC economic activity
- National
Subnational
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Sub-Component 3.2: Generation and Management of
Wastewater

Topic 3.2.2: Collection and treatment of wastewater

« Wastewater may be discharged directly to the environment by the generator or
collected in sewerage systems and treated in wastewater treatment plants.
 Include statistics describing:
|.  volumes of wastewater collected and transported to its final place of discharge or
treatment facilities;
Il. volume of wastewater treated by type of treatment (primary, secondary and tertiary);
Ill.  physical infrastructure related to wastewater collection and treatment (e.g., number
of treatment plants, capacities of plants);
V. pollutant content extracted in the treatment facilities; and
V. otherrelevant information.

» Establishments that collect and treat wastewater are grouped under ISIC Rev.4,
Section E, Division 37 Sewerage.
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Sub-Component 3.2: Generation and Management of
Wastewater

Topic 3.2.2: Collection and treatment of wastewater

Statistics and related information for Topic 3.2.2

Component 3: Residuals

Subcomponent 3.2: Generation and Management of Wastewater

Topic 3.2.2: Collection and treatment of wastewater

Statistics and related information

(Bold text—Core Set/Tier 1; reqular text—Tier 2; | &= (o800

italicized text—Tier 3) measurement Potential aggregations and scales Methodological guidance
a. Volume of wastewater collected Volume « National « UNSD: IRWS
+ Subnational « ISIC Rev. 4, Section E, Division 35 and 36
b. Volume of wastewater treated Volume - By treatment type (e.q., primary,  * UNSD: Environment Statistics Section—
) Secondary, tertiary) Water Questionnaire
¢. Total urban wastewater treatment capacity
Number of o Numb « National
1. Number n mber .
umber of plants umbe « Subnational
2. Capacity of plants Volume

d. Total industrial wastewater treatment capacity

1. Number of plants Number
2. Capacity of plants Volume
C
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Sub-Component 3.2: Generation and Management of
Wastewater

Topic 3.2.3: Discharge of wastewater to the environment

 This topic captures information at the stage of final discharge of wastewater to the
environment. It includes volume of wastewater discharged to the environment:
|.  without treatment
Il. after treatment, by type of treatment (primary, secondary and tertiary) and type of
treatment facility (public, private, municipal, industrial), and
I1l. effluent quality.
« Sources of data are the Statistics on the volume of wastewater:
o discharged after treatment can be obtained from administrative records of the
treatment plants.
o released without treatment can be obtained from economic units and records of
sewerage companies or estimated on the basis of water use. The volume of
discharged wastewater should also be disaggregated by recipient water body.

L‘;i\
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Sub-Component 3.2: Generation and Management of
Wastewater

Topic 3.2.3: Discharge of wastewater to the environment

Emissions of pollutants to water bodies:

* |n addition to the volume of wastewater returned to the environment, it is also
important to measure or estimate the volumes of different pollutants that are
emitted with the wastewater or otherwise released to water bodies.

« Emissions to water are the substances released to water resources by
establishments and households as a result of production, consumption and

accumulation processes.

 Statistics on emissions to water should be disaggregated according to the
releasing economic activities and should cover the most important substances.

o\
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Sub-Component 3.2: Generation and Management of
Wastewater

Topic 3.2.3: Discharge of wastewater to the environment

Statistics and related information for Topic 3.2.3

Component 3: Residuals

Subcomponent 3.2: Generation and Management of Wastewater

Topic 3.2.3: Discharge of wastewater to the environment

Statistics and related information

(Bold text—Core Set/Tier 1; regular text—Tier 2; italicized
text—Tier 3)

Category of
measurement

Potential aggregations and scales Methodological guidance

a. Wastewater discharge - By treatment type (e.g., primary, secondary, - UNSD: IRWS
1. Total volume of wastewater discharged to the Volume tertiary) + ISICRev. 4, Section E, Division
environment after treatment - Byrecipient (e.g., surface water, groundwater, 35and 36
wetland, sea, land) . . . . e
2. Total volume of wastewater discharged to the Volume . - UNS_D' Environment St§t|5t|c§
- By ISIC economic activity Section—Water Questionnaire

environment without treatment
- National

- Subnational
+ By source (point/non-point source)

b.  Pollutant content of discharged wastewater Mass - By pollutant or pollution parameter (e.g., BOD,
COD, nitrogen, phosphorous)

- National

« Subnational

- Net emission by ISIC economic activity
- By source (point/non-point source)
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Residuals

Sub-Component 3.3: Generation and Management of Waste

 Includes statistics on the amount and characteristics of
waste, defined as discarded material for which the
owner or user has no further use, generated by human
activities in the course of production and consumption
processes.

« Relevant statistics cover the amount of waste
generated by different sources that are economic
activities (by ISIC categories) and households.

« Policy makers, particularly local governments, require
statistics on waste in order to assess how its
generation changes over time.

UN®
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Sub-Component 3.3: Generation and Management of Waste

Topic 3.3.1: Generation of waste

 This topic includes statistics describing the amount of waste generated before any
collection or treatment, by waste type, and by generator (economic activity ISIC)
and households).

« The waste lists that countries and international organizations use for waste
statistics are usually based either on the generating process or the material
content of the waste, or on the combination of the two.

 Statistics on waste generation are usually estimated from the records of the
economic units engaged in waste collection, treatment and disposal.

UN @
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Sub-Component 3.3: Generation and Management of Waste

Topic 3.3.1: Generation of waste

« Hazardous waste is a special group of waste that, due to its toxic or other
hazardous character, requires special management and is controlled by law in
many countries.

« The Basel Convention, a multilateral environmental agreement, focuses on the
control of transboundary movements of hazardous waste and establishes criteria
for the environmentally sound management of such waste.

« Reporting needs under this convention include the generation of hazardous waste,
as well as the imports and exports of hazardous waste covered in Topic 3.3.2:
Management of Waste.
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Sub-Component 3.3: Generation and Management of Waste

Topic 3.3.1: Generation of waste

Statistics and related information for Topic 3.3.1

Component 3: Residuals
Subcomponent 3.3: Generation and Management of Waste

Topic 3.3.1: Generation of waste
Statistics and related information

Category of
measurement

Potential aggregations
and scales

(Bold text—Core Set/Tier 1; regular text—Tier 2;
italicized text—Tier 3)

Methodological guidance

a. Amount of waste generated by source Mass « By ISIC economic « European Commission: European List of Waste, pursuant to Euro-
activity pean Waste Framework Directive
« By households « Eurostat: Environmental Data Centre on Waste
« By tourists « Eurostat: European Waste Classification for Statistics (EWC-Stat),
. National version 4 (Waste categories)
. Subnational « Basel Convention: Waste categories and hazardous characteristics
b. Amount of waste generated by waste Mass - By waste category + Eurostat: Manual on Waste Statistics
category (e.g., chemical waste,  « Eurostat: Guidance on classification of waste according to EWC-
municipal waste, food Stat categories
was':es combustion « SEEA Central Framework (2012)
waste
. » UNSD: Environment Statistics Section—Waste Questionnaire
« National
« Subnational
¢.  Amount of hazardous waste generated Mass « By ISIC economic
activity
- National
« Subnational
fan
. Ny
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Sub-Component 3.3: Generation and Management of Waste

Topic 3.3.2: Management of waste

* |ncludes statistics on:

|. the amount of waste collected and transported to treatment facilities or final

isposal;

isposal (e.g., reuse, recycling, composting, incineration, landfilling, other);

{
d
Il. the amount of waste treated and disposed of by type of treatment and
d
{

Ill. the physical infrastructure for waste treatment and disposal, including the

number and capacity of treatment and disposal plants; and

V. other relevant information.

UN®
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Sub-Component 3.3: Generation and Management of Waste

Topic 3.3.2: Management of waste

Statistics and related information for Topic 3.3.2

Component 3: Residuals

Subcomponent 3.3: Generation and Management of Waste

Topic 3.3.2: Management of waste

Statistics and related information

(Bold text—Core Set/Tier 1; regular text—Tier 2;
italicized text—Tier 3)

Potential aggregations and
scales

Category of
measurement

Methodological guidance

a. Municipal waste By type of treatment and Eurostat: Environmental Data Centre
- disposal (e.g., reuse, recycling, on Waste
1. Total municipal waste collected Mass h P +
— composting, incineration, Eurostat metadata: Organisation for
2. Amount of municipal waste treated by type of treatment and Mass landfilling, other) Economic Co-operation and Devel-
disposal By type of waste, when opment (OECD)/Eurostat definition
3. Number of municipal waste treatment and disposal facilities Number possible of municipal waste
- P ¥ P National UNSD: Environment Statistics Sec-
4. Capacity of municipal waste treatment and disposal facilities Volume Subnational tion— Waste Questionnaire
b. Hazardous waste Basel Convention: Waste categories
1. Total hazardous waste collected Mass and hazardous characteristics
2. Amount of hazardous waste treated by type of treatment and Mass Euros':a'.:; EWC-Stat, version 4 (Waste
- categories)
disposal
- P European Commission: European
3. Number of hazardous waste treatment and disposal facilities Number Waste Framework Directive (Waste
4. Capacity of hazardous waste treatment and disposal facilities Volume treatment operations)
- Othersindustrial waste Eurostat: Manual on Waste Statistics
Eurostat: Guidance on classifica-
1. Total other/industrial waste collected Mass tion of waste according to EWC-Stat
2. Amount of other/industrial waste treated by type of treatment Mass categories
and disposal Rotterdam Convention
3. Number of other/industrial treatment and disposal facilities Number
4. Capacity of other/industrial waste treatment and disposal facili- Volume
ties
d. Amount of recycled waste Mass By specific waste streams (e.g.,
e-waste, packaging waste, end
of life vehicles)
By waste category
National
Subnational
Imports of waste Mass By waste category (e.g., chemi-
cal waste, municipal waste,
f. Exports of waste Mass combustion waste)
g. Imports of hazardous waste Mass
h. Exports of hazardous waste Mass

26 Residuals
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Residuals

Sub-Component 3.4: Release of Chemical Substances

« Release of chemical refer to a chemical that is emitted to
the air, discharged to water, or disposed of in some type
of land disposal unit

» This sub-component with cover chemical fertilizers and
other chemicals

7S
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Sub-Component 3.4: Release of Chemical Substances

Topic 3.4.1: Release of Chemical Substances

» This topic deals with chemical fertilizers to enrich soils and pesticide use to
protect plants and animals from disease. Other chemicals accelerate the growth
of biota and preserve and enhance the quality, size and appearance of biological
products.

« Environmental effects are generated by the diffusion of chemicals through cycling
systems and build-up of contaminants in water, land and living organisms (through
the food chain).

 Statistics include the amount of natural and chemical fertilizers, pesticides and
other chemicals (hormones and pellets) used by type of active ingredients (see
also Sub-component 2.5: Biological Resources), the area under application and the
method employed. These statistics serve as a proxy or the basis for estimating the
chemicals that remain in the environment and affect environmental quality.

UN®
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Sub-Component 3.4: Release of Chemical Substances

Topic 3.4.1: Release of Chemical Substances

Multilateral Environmental Agreements (MEASs):

« The Stockholm Convention on Persistent Organic Pollutants (POPs) aims to
eliminate or restrict the production and use of POPs. POPs are defined by the
convention as “chemical substances that persist in the environment, bio-
accumulate through the food web, and pose a risk of causing adverse effects to
human health and the environment”.

« The Stockholm Convention identified an initial 12 chemicals or chemical groups
for priority action, including aldrin, chlordane, DDT, dieldrin, endrin, heptachlor,
hexachlorobenzene, mirex, toxaphene, PCBs, polychlorinated dioxins and
polychlorinated furans.
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Sub-Component 3.4: Release of Chemical Substances

Topic 3.4.1: Release of Chemical Substances

Statistics and related information for Topic 3.4.1

Component 3: Residuals

Subcomponent 3.4: Release of Chemical Substances

Topic 3.4.1: Release of chemical substances

Statistics and related information

(Bold text—Core Set/Tier 1; regular text—Tier 2; italicized text— | &-1i-1s 14007

Tier 3) measurement Potential aggregations and scales Methodological guidance
a. Total amount of fertilizers used - National - FAOSTAT database
1. Natural fertilizers (also in 2.5.1.b and 2.5.3.b) Area, mass, volume - Subnational « Stockholm Convention
2. Chemical fertilizers (also in 2.5.1.b and 2.5.3.b) Area, mass, volume - E;:iiljf;rz?omic activity (forestry,
b. Total amount of pesticides used (also in 2.5.1.b and 2.5.3.b) Area, mass, volume - By type of fertilizer
- By type of pesticide
c.  Totalamount of pellets used (also in 2.5.2.e) Mass, volume - National = Stockholm Convention
+ Subnational
- By ISIC economic activity (aquaculture)
d. Total amount of hormones used (also in 2.5.2.e and 2.5.4.b) Mass, volume « National
+ Subnational
= By ISIC economic activity (aquaculture,
livestock production)
e. Total amount of colourants used (also in 2.5.2.e) Mass, volume -+ National
+ Subnational
= By ISIC economic activity (aquaculture)
f.  Total amount of antibiotics used (also in 2.5.2.e and 2.5.4.b) Mass, volume - National
+ Subnational
« By ISIC economic activity (aquaculture,
livestock production)
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Residuals

Exercise

-

Main Reasons why Statistic

is not Available
Check all that apply
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Residuals

Primary institution (s) responsible for the following statistics

Sub-component 3.1: Emissions to Air

Topic 3.1.1: Emissions of greenhouse gases

a.1. Carbon dioxide (C02)

a.2. Methane (CH4)

a.3. Nitrous oxide (N20)
b.1. Sulphur dioxide (SO02)
b.2. Nitrogen oxides (NOx)

Sub-component 3.2: Generation and Management of Wastewater

Topic 3.2.1: Generation and pollutant content of wastewater

a. Volume of wastewater generated
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Residuals

Primary institution (s) responsible for the following statistics

Topic 3.2.2: Collection and treatment of wastewater

Statistics Institution (s)
a. Volume of wastewater collected

b. Volume of wastewater treated

Topic 3.2.3: Discharge of wastewater to the environment
a.1. Total volume of wastewater discharged to the environment after treatment

b.1. Total volume of wastewater discharged to the environment without treatment
Sub-component 3.3: Generation and Management of Waste

Topic 3.3.1: Generation of waste

a. Amount of waste generated by source

c. Amount of hazardous waste generated

. \ 4
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Residuals

Primary institution (s) responsible for the following statistics

a.1. Total municipal waste collected

a.2. Amount of municipal waste treated by type of treatment and disposal
a.3. Number of municipal waste treatment and disposal facilities

b.1 Total hazardous waste collected
b.2. Amount of hazardous waste treated by type of treatment and disposal

b.3. Number of hazardous waste treatment and disposal facilities
d. Amount of recycled waste
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