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I ntroduction

1. Despite a number of intergovernmental recommmuato collect information on
the costs of implementing Pollutant Release andahsfea Registers (PRTRS), in practice,
surprisingly little research effort so far has gan® developing detailed cost estimates.
Only a handful of studies exist that provide esteseof the costs of PRTR reporting and
these either have a relatively narrow focus oresgnt very rough estimates.

2. The main objective of the project on developingost model — a tool to assess the
cost involved in the implementation of the Protoool Pollutant Release and Transfer
Registers (Protocol on PRTRs) to the Convention Amtess to Information, Public
Participation in Decision-making and Access to idesin Environmental Matters (Aarhus
Convention) — was to redress this omission by dmieh detailed estimates of the
magnitude of costs of monitoring emissions (relspsésubstances, contained in the annex
to the Protocol, to different environmental medadr,(water and land) in order to assist
Parties to the Protocol with its implementationisTbould also aid countries considering
accession to the Protocol to rapidly evaluate tisscof their potential obligations, thereby
potentially speeding up the take-up and diffusibPBRTR systems around the world. The
cost information collected also has wider applmadgi related to the quantification of
greenhouse gas (GHG) emissions, a central issuenvilie ongoing global developments
to mitigate climate change.

3. The model built for this project is a financiabdel which attempts to capture the
main costs to the private sector of the relevanisgions monitoring, whether through
measurement, calculation or estimation, to airewaind land. The model was estimated
with data from the field trips to Norway, SwedenyiQerland and France. Data was
collected on the basis of a facility questionnaifes. expected, these field trips were
successful in securing fully completed questiormalata and in gaining an improved
understanding of the context of environmental répgrin all countries.

Main results

4. Altogether, the sample sizes, on a per substaasis, were very high for air and for
water (namely 299 for air and 181 for water). \&sitere undertaken to 48 facilities, across
a wide array of industries as shown in the tableviee

Industry Percentage
Energy 7
Production and processing of metals 17
Mineral 10
Chemical 28
Waste management 14
Paper and wood production and processing 3
Animal and vegetable products from the food ancebeye sector 7
Other: plants for pretreatment or dyeing of fiboesextiles 3
Other: installations for the surface treatmentufstances, objects or products using 7

organic solvents
Other: installations for the building of, and paugtor removal of paint from ships 3
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Figure 1

5. The substances are divided into five groups raieg to their chemical properties.
We will refer to them as follows: Group A (substasd-16), Group B (metals, substances
17-24), Group C (dioxins and polychlorinated bipfien(PCBs), substances 25-60),
Group D (substances 61-78) and Group E (substai®ees).

6. In the case of air, average sample size pettandys was 4.9 (9.1 for positive values
only), ranging from 0 to 28 (for nitrogen oxide)g(ire 1 below). In the case of water,
average sample size per substance was 3.1 (6gdéitive values only), ranging from 0 to
18 (for total organic carbon) (figure 2 below). Témmple provided coverage for air of 54
per cent of eligible substances, and 45 per cetfidrcase of water. This makes clear that
although the Protocol on PRTRs substance list apgeabe large, in practice, only about
half of all the applicable substances per mediuenaatually widely monitored across the
industries with legal obligations to report.
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Sample size for releasesto water

Sample size for releases to water
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7. The monitoring of emissions can either be outsedi to an independent contractor
or undertaken in-house by the environmental teatimgwithin an enterprise. The costs of
outsourcing the analysis for air and for water gnagohed in the following charts (figures 3
and 4).
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Figure 3
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Cost of monitoring emissions to water (average)
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8. The results show that outsourcing the monitoghgmissions to air is considerably
more costly (on average, €1,133) than outsourdiegrionitoring of emissions to water (on
average, €84), namely by a factor of over 13.

9. At an average of €1,305 for air, Group A substanare the most costly to monitor
via outsourcing of the five chemical groups. Tlsigallowed by Group E at €1,296, Group
C (dioxins and PCBs) at €1,000, Group B (metals§9t0 and, finally, Group D at €627,
on average. The costliest in Group A are hydrodileorocarbons (HCFCs) and hydro-
fluorocarbons (HFCs), at €2,500 and above. It ghaido be noted that the vast majority of
monitoring emissions to air in this large sampleuisdertaken for Groups A and B
substances, namely 78 per cent. The least costlytsmurce among the pollutants to air are
Group D substances, anthracene, benzene, ethyleteeand naphthalene.

10. Inthe case of outsourced monitoring of emissito water, the costliest pollutants to
monitor (on average within group) are those in @rdl (€193), followed by Group D
(€137), while the other groups are inexpensive tmitor (between €58 and €78). The most
common substances that are outsourced are thesnf€@eadup B) and parts of Group A.
Together, these two groups account for 63 per afettite sample.

11.  The facilities visited also performed in-hoasmlyses to monitor their emissions to
both air and water. For this purpose, they can eider measurements, calculations or
estimates.

12.  Regarding measurements, an infrared systerbearsed to monitor the main GHG
pollutants and other pollutants of Group A substangmethane (Chl, carbon monoxide
(CO), carbon dioxide (C£), nitrous oxide (MO), ammonia (NHK), non-methane volatile
organic compounds, nitrogen oxides ()Osulphur oxide (S¢), halons), a few of the
Group C substances (dichloromethane, vinyl chlgrigied some of those that make up
Group E (hydrogen chloride (HCI), hydrogen fluoril¢F) and coarse particulate matter
(PMyg)). This tool is very expensive: its price rangesf about €100,000 to €250,000 (the
most complex one may even cost more than €800,080¢stimated lifespan is 10 to 15
years and its maintenance cost, including suppbeahout 10 to 20 per cent of its purchase
price.

13.  For in-housed analyses to control emissionsvadter, facilities tend to use only

measurements, not calculations or estimation teciesi. One of the most frequently used
tools is a spectrophotometer (under ultravioleinfna-red or by atomic absorption). This is
a bottle-like container that fills up depending the substance flow. Daily samples are
collected. This tool may be used to monitor watsrssions of metals, phenols, total

organic carbon (TOC), hydrogen cyanide, cyanide famtine. Its purchase price ranges
from €5,000 to €8,000, with an expected life dunatof 10 to 15 years.

14. In the case of Norway and Sweden, most fadlitften did not use standardized
(International Organization for Standardization @)$ techniques to make their

environmental reporting determinations, and insteelied heavily on calculations or

estimations. Second, most facilities relied on outsing as well as in-house analysis to
make their determinations and, for both of theseuging of compounds with similar

properties for analytical purposes was very muehrtbrm. Third, large differences in the
results were noted based on whether facilitiesehadmatic or manual sampling and, if the
latter, then facility size became an important aderstion. Finally, these visits reinforced
the impression that environmental reporting impoaesignificant burden on facilities,

almost regardless of operating activity.

15.  In France, much less in-house analysis wapeeld. The norm was to outsource
all testing of emissions to accredited instituticios a variety of reasons. First, the
equipment costs can be quite substantial as descdbove. Second, enterprises typically
do not have sufficient volume to justify these enges and find it more cost-effective to
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use external laboratories. Third, the national iftestion procedure for environmental
monitoring is too burdensome for enterprises toedly comply with. Fourth, the
requirements and technology are constantly changimit is difficult for enterprises to
remain fully abreast of the newest developmentsalBi, enterprises often do not have the
specific human capital expertise required to uraderll the testing.

16. The frequency with which enterprises have fmorethe results of the emissions
monitoring exercise to the authorities is dictabgda number of factors and fixed by their
industrial operating permit (under the Europeanddis Integrated Pollution Prevention
and Control (IPPC) process). These factors inchhéenature of the substances released,
how close they are to the emissions limits set by tegulatory authorities and the
environment and geographical location the entegpjserates in. For water, frequency can
range from monthly (e.g., for TOC), to biannuaklyd., for heavy metals), to annually (for
dioxins, furans, and adsorbable organic halogemphi@ different substances. For emissions
to air, many substances, such as CO, HCl,/€(phur dioxide, NQ HF, cadmium,
mercury and metals, the periodicity of monitoringncalso be once a trimester. This
information is then also used to fulfil the annugporting requirement under the national
PRTR (GEREP system). It is therefore clear that paeameters for most emissions
monitoring in France is dictated by the terms & tltence, while the annual reporting
under the PRTR can be viewed as a by-product af phocess, which does not really
impose additional costs on enterprises.

Further research

17.  One of the main avenues of future research Isetter understand how enterprises
make the decision to invest in technologies thatadupollutants and the role that the
public and civil society plays in influencing thisutcome. In addition, an area of
considerable interest is the cost of estimatingprapogenic GHG emissions and setting up
GHG inventories. There is also a good case forytgdhow to best harmonize reporting
procedures at the national level, to better combéperting mandated by both national and
international legal instruments, for example, undarious multilateral environmental
agreements, national licensing requirements, dgatibns that pertain to a specific region
within a country, in order to reap substantial@éfincy gains.

Final remarks

18. Due to the value of such visits for the overaiiderstanding of how our legal
instruments are applied in practice, such visits wherever possible — should be
encouraged. These visits have greatly helped te fakb account real concerns and
constraints on the ground. Second, there is a ge=dtof interest in this project and in the
United Nations Economic Commission for Europe’s kvat the facility level and an extra
effort should be made to disseminate the projdictitings to the facility level. Finally, it is

difficult to extricate reporting under a PRTR fromporting under national regulatory
obligations in connection with operating licenckkstly, reporting on PRTRs is part of a
wider system of enterprise environmental managemehich helps to better control
emissions, reduce wastes and increase recycliregehlii saving the enterprise a lot of
money.




