TIERED APPROACH FOR SITE-SPECIFIC EXPOSURE ASSESSMENT AND RISK
CHARACTERISATION: REFINEMENT FOR THE ENVIRONMENTAL
COMPARTMENT

l. Introduction

This is a nickel specific guidance document for performing a site-specific assessment and risk characterization
for the environmental compartment at your local site. It is recommended to perform such an assessment when a
site does not comply with the conditions stipulated in the safe use GES. For this assessment there are a number
tools available (DU Scaling tool, SPERCs) to help estimate local exposure to the environment, developed by
industry, which will be described in the guidance using practical examples provided in the relevant appendices.
This guidance will not explain the relevant section of the GES as this is already provided in the DU-mmies
Guidance (Eurometaux, version 1.0, 2011). For a glossary of acronyms and definitions please refer to Annex II
of the DU-mmies Guidance.

I1. Nickel PNECs

Exposure to the different environmental compartment of the GES is developed to satisfy all reasonable worst
case (RWC) Predicted No Effect Concentrations (PNECs) for freshwater aquatic, marine aquatic , soil and
exposure to microorganism in the sewage treatment plant; Table 1 below). A sediment PNEC is not yet
available and is currently being finalized. The freshwater aquatic PNEC is the driver of the environmental
GES, thus if the freshwater PNEC is satisfied, then this proves to demonstrate compliance for all other
environmental compartments (except local air concentration for estimating exposure to Man via the
Environment , which is described in a separate guidance document). The table below lists the PNECs currently
in the GES since the 2011 updates. These values may change in a future update to the Ni REACH dossiers.
Note that these PNECs are represented for nickel metal and all nickel substances of the Ni Consortia.

Table 1: Predicted No Effect Concentrations (Reasonable Worst Case — RWC)

Environmental Compartment PNECgrwc Unit
Freshwater aquatic 3.55 pg Ni/L
Marine aquatic 8.6 pg Ni/L
Soil 29.9 mg Ni/kg dry weight
Sewage Treatment Plant 0.33 mg Ni/L
Sediment Pending Pending

To determine risk for the above outlined environmental compartments, the Predicted Exposure Concentration
(PEC) for that compartment must be below the corresponding PNEC value. In other words, the risk
characterisation ratio (RCR) must be less than 1 (RCR < 1). Please see below the following formula for
calculating your RCR.

Equation 1:
RCR = PEC / PNEC

RCR: Risk Characterisation Ratio
PEC: Predicted Environmental Concentration
PNEC: Predicted No Effect Level

If RCR<1 - NORISK v

If RCR>1 = RISK X




I1I. Tiered approach for doing your site-specific assessment

This section will describe all the relevant steps recommended by the Nickel Consortia in determining your
compliance with the GES and scaling the GES to your site-specific conditions. As you proceed further down
the tiered approach (Steps 1 — 5) more data is required at each step in order to make a site-specific assessment.
Below is the recommended step-wise approachfor environmental risk characterisation.

Step 1: Calculate a site-specific PEC

Calculate the PEC,,-total (local contributions plus regional background) using the DU Scaling Tool (free
download: http://www.arche-consulting.be/Metal-CSA-toolbox/du-scaling-tool). See Annex 1 for an example
on how the tool works. For a generic calculation, it will be assumed that the ambient background concentration
of nickel for the different environmental compartments can be one of the values provided in Annex 2 (Ambient
background concentrations of nickel in water and soil). This represents a simplified approach because ambient
background concentrations can vary considerably among different regions within Europe.

Compare the calculated PECy,,-total to the RWC PNEC:

if PEC,y-total <RWC PNEC, NO RISK Identified (local risks are adequately controlled and no further
action required);

if PEC,ocq-total >RWC PNEC, RISK Identified (proceed to Step 2 Eco-region PNEC or Step 3 Site-
specific PNEC)

Step 2: Calculate a site-specific PNECpjopay.eco-region (Eco-region approach)

Calculate a PNEC value appropriate for the regional conditions using measured or approximated site conditions.
If measured data are not available for most of the abiotic factors (e.g. DOC, hardness, pH) and it is not feasible
to obtain representative measured data on the lacking parameter for the local site, it is recommended to identify
the ecoregion type in which best represents the site conditions in a conservative way. If measured data on all
relevant abiotic parameters are available, it is recommended to proceed directly to step 3.

PNEC values have been determined for 7 different freshwater aquatic ecoregions and 6 different soil ecoregions
(see Table 2 and 3) in the EU Ni Risk Assessment (2008/2009). Justification for the need of a read-across
estimation has to be provided. Details showing that the ecoregion approach was applied in a precautionary
manner should be provided. The conclusions made from the ecoregion approach represent probable risk
situations and the risk characterisations can be further refined if needed by collecting additional site specific
information (exposure data).

To apply the ecoregion concept, use Tables 2 and 3 provided below in conjunction with the EU Nickel
Environmental Risk Assessment procedure (EU Ni RAR, 2008/2009). To estimate risk, compare the PNEC of
the selected ecoregion to the calculated PEC,,-total:

if PEC,y-total < PNECbioav.eco-region, NO RISK Identified (local risks are adequately controlled
and no further action required);

if PEC,ocq-total > PNECbioav.eco-region, RISK Identified (proceed to Step 3 4, or 5)

Two options may be considered at this stage: (a) if the risk ratio is considerably higher than one, local risks can
be considered as being unacceptable and risk management measures are required (go to Step 5), or (b) if the
ratio is only slightly higher than one, the relevant benefits and costs of refining the PNEC calculation further as
opposed to taking further risk management measures can be considered. For further refinement of the PNEC
value, then proceed to Step 3 or 4.



Table 2. Freshwater Aquatic Compartment. Summary of the physico-chemical characteristics and PNEC;av-
ccorecion Of the different selected scenarios

Selected
example
. Hardness DOC PNECbioav-ecoregion
N° repesenting Type pH .
ecoregion (mg CaCOs/L) |(mgCIL) (Mg NilL)
scenarios
" Small (ditches with
Ditch in the
1 Netherlands flow rate of + 1,000 |6.9 260 12.0 21.8
m3/d)
. . Medium (rivers with
2 E'r:’lg do&tif]" 'é‘ot;e fowrate of = |81 165 32 40
990M 500,000 me/d)
River Temein  |Medium (rivers with
3 the United flow rate of * 7.6 159 8.0 9.5
Kingdom 200,000 m3/d)
. . Large (rivers with
4 ﬁ]'gehjefﬁg‘rg'n” ' [Tow rate of 78 217 28 54
+1,000,000 m3/d
5 Rlvgr Ebro in Mediterranean river |8.2 273 3.7 44
Spain
6 Lake Monate in  |Oligotrophic 77 483 25 36
Italy systems
7 Neutral-Acidic |\ i cvstem  [6.7 27.8 38 6.1
lake in Sweden

Table 3. Terrestrial Compartment. Summary of the phys.-chem. characteristics and PNEC derived for the

different selected scenarios

NO

Selected
example
repesenting
ecoregion
scenarios

pH

OM%

CEC

e Cmollkg

PNEC

(mglkg dw)

Relative
bioavailability

Agricultural
acid sandy soil
(sweden

SN

8

2.8

24

43

High

Agricultural
loamy soil
(The
Netherlands)

2.2

26

20

50

Medium

Agricultural
peaty soil (The
Netherlands)

SN

g

40

24

35

94.4

Medium-low

Natural acid
sandy soil
(Germany)

12.6

High

Natural clay
soil (Greece)

]

4

45

46

36

97.2

Low

Agricultural &
natural soil
(Denmark)

0.6

8.9

10.4

23.8

high




Step 3:  Establish a site-specific PNECypjoavailable (When abiotic factors are available)

Collect relevant abiotic parameters from the local environment to calculate the site-specific PNEC value. For
freshwater aquatic systems, the relevant parameters include DOC, pH, and hardness. For soils, the relevant
parameters are pH and cation exchange capacity. There is one tool available for each compartment
(freshwater/soil) for calculating a site-specific PNEC. Currently, only the PNEC calculator for soil is available
free on-line (http://www.arche-consulting.be/Metal-CS A-toolbox/soil-pnec-calculator). To calculate a site-
specific PNEC for the freshwater compartment, please contact the Nickel Institute where they can calculate a
freshwater PNEC provided that the proper abiotic parameters listed above are available.

if PEC,..q-total < PNECbioavailable site specific, NO RISK Identified (local risks are adequately
controlled and no further action required);

if PEC,,cy-total > PNECbioavailable site specific, , RISK Identified (proceed to Step 4)Step 4: Clocal
approach

The next step functions to discriminate between the contribution of regional background Ni concentrations
versus the contribution of Ni from the local site towards the risk that has been identified. This step does not
serve to remove the site from risk, but rather provide guidance on appropriate RMMs to be accounted for.

It is recommended to assess the risk characterisation ratio by using the local contributions (Cio) approach. By
this means, the focus is placed on the site’s contribution in the environment (Cjqycy).

if Ciocat < PNEChigavaitable site specific 0T PNEChioay cco-region> then the local risks are not caused by the site but
rather by other nickel sources in the surrounding environment;

if Ciocat > PNEChigavaitable site specific 0T PNEChioay.cco-region> then the local risk are caused in part by the site
and RMMs should be considered.

For situations where Cioeat < PNEChioavaitable site specific 0T PNEChioay.cco-region, ONE approach would be to improve the
accuracy of the PEC,cgiona value that is used to derive the PEC,oy-total value. For example, Ni concentrations
within the watershed of the facility could be determined and used in lieu of PECgiona values obtained from
regional monitoring. If more relevant PEC,cgiona values are obtained, then step 4 (comparison of PEC q,-total <
PNECbioavailable site speciﬁc) should be repeated. If PEC]ocal-tOtal < PNECbioavailable site specifics then local risks are
adequately controlled. If not, then Step 5 or 6 needs to be considered.

Step 5: Collect Monitoring Data to get PEC easured

The next step involves the collection of monitoring data downstream from your sites local emissions. The
dissolved nickel fraction should be measured from a statistically representative sample. The dissolved Ni

measured downstream (PECpeasured) can then be compared to either the PNECgyc, PNEChioav. eco-region OF
PNECh;oavailable.

If PECmeasured < PNECgwc, PNEChioay. eco-region 0f PNEChioavailable local risks are adequately
controlled and no further action required).

If PECmeasured > PNECgrwc, PNEChioay. eco-region Of PNEChioavailable -then step 6 needs to be
considered.

Step 6

If after assessing risk via steps 1-5 and the site-specific risk characterisation indicated that the PEC >
PNEC;0avaitabie site specific F PNEChigay.cco-region» then specific Risk Management Measures (RMMs) or/and
Operating Conditions (OCs) will be recommended. For instance, if the site is associated with a risk for the
aquatic environment, more stringent end-of-pipe controls may be recommended in collaboration with the local
licensing authorities.
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Annex 1: Running the DU scaling tool to assess compliance with the GES

Introduction:

Under REACH the downstream user (DU) is obliged to check whether they are in compliance with the generic
exposure scenario (GES) provided to them via the Extended Safety Data Sheet (eSDS). To do this, operational
conditions (OC) and risk management measures (RMM) in the GES are compared to the actual conditions of the
site. Where site-specific OC and RMM are not identical or deviate completely, the DU scaling tool, prepared by
Eurometaux and ARCHE, can be used to scale the GES and check compliance with the environmental part of the
GES. This Appendix will guide you through the DU scaling tool using Nickel as an example. The Tool is free
to download from the ARCHE website:

http://www.arche-consulting.be/Metal-CS A-toolbox/du-scaling-tool

Brief overview of the Model:

This model is meant to provide you with local predicted environmental concentrations (PEC) and to calculate
your local risks. Each metal within the tool is linked to a set of default values. Below in figure 1 is an example
of the excel spreadsheet with Nickel metal selected as an example to illustrate the default parameters.

Figure 1: Default parameters for Nickel

A B C D E F G H
1 ES scaling Tool for metal and metal compounds
2 Legend E“
5| unlocked cell, to be used in routine operation
4 This is a test version. locked cell, displays model output i § §
5 Pls send to frederik.verdonck he- Iting.be Default default values
6 Warning warning message ASSESSING RISKS OF CHEMICALS
T
& |Parameter | User input Junit [ Defaults_Junit [ Values used |Unit Warni

10 | SUBSTANCE IDENTIFICATION

11 |Product characteristics
12 Metal of concern | Mickel -
- |13 Molecular Weight I-1

58.69 58.69|g. mol-1
- |14 Solids-water partition coefficient soil L.kg-1 724,00 L.kg-1 724.00[L kg-1 4
- |15 Solids-water partition coefficient sediment (freshwater) L kg-1 7079.00 L kg-1 7079.00|L kg-1 4
- |16 Solids-water partition coefficient suspended matter (freshwater) L.kg-1 26303.00  |L.kg-1 26303.00|L .kg-1 4
- 17 Solids-water partition coefficient suspended matter (marine) L kg1 26303.00 26303.00]L kg-1 4
- | 18 [Hazard assessment (based on TOTAL risk approach)
- [ 19 " Big-availability corrected PNECs
- |20 Predicted no effect concentration STP pg.L-1 pg.L-1 330|ug L1 4
=21 Predicted no effect concentration freshwater (dissolved) Hg.L-1 Hg.L-1 3.55|pg.L1 4
- |22 Predicted no effect concentration marine water {dissolved) pg.L-1 8.6 pg.L1 8.6{pg. L1 4
- |23 Predicted no effect concentration freshwater sediment mg_kgdwt-1 69.2 mg.kgdwt-1 69.2|mg_kgdwt-1 4
- |24 Predicted no effect concentration marine sediment mg.kgdwt-1 69.2 mg.kgdwt-1 69.2|mg.kgdwt-1 4
- |25 Predicted no effect concentration terrestrial mg_kgdwt-1 mg_kgdwt-1 29,9 mg kgdwt-1 "
= |26
L—I 27 |OPERATIONAL CONDITIONS
28 SPERC if release factors or local emissions are not known 1 no SPERC ] Please

29 | Amounts used, frequency and duration of use

30 Amounts used at local site (expressed as free metal ion) tonnes/year [ 0tonnes/year  dd to
kil Number of release days per year from a single site dyr-1 | [ 20 Jdyr-1 I I 20[d.yr1

32 | Environmental factors not influenced by risk management

33 Discharge to marine or freshwater?
34 Discharge rate effiuent r  md [ 2000 | merd 2000]me/d
35| Flow rate of the river™ . | [ 18000 |m¥d 18000|m*d
36|  Dilution factor 10/ "
37 Suspended solids concentration in local water J:Img& ] mg/L 15{mg/L
38 |Regional concentration (PECregional)
39 "PEC regional® air (TOTAL) ng.m-3 8.5 ng.m-3 N 8.5|ng.m-3
40 "PEC regional* freshwater (dissolved) (TOTAL) pg.L-1 29 pg.L-1 2.9[pg L1 FORE(
41 "PEC regional® marine water (dissolved) (TOTAL) Hg.L-1 0.3 Hg.L-1 0.3[pg.L1 "Source
42 'PEC regional” freshwater sediment (TOTAL) mg_kgdwt-1 16 mg_kgdwt-1 16| mg_kgdwt-1 FORE(
43 "PEC regional* marine water sediment (TOTAL) mg.kgdwt-1 No default | mg.kgdwt-1 No default| mg.kgdwt-1 Fillin v
44 'PEC regional® natural soil (TOTAL) mg_kgdwt-1 16.2 mg.kgdwt-1 16.2|mg_kgdwt-1 FORE(
45
46 RISK MANAGEMENT MEASURES (RMMs)
47 | Technical conditions and measures at process level to prevent release -
51 | Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil
RMM related to air emissions "
52
RMM related to water discharges "
53
54
55 | Conditions and measures related to municipal sewage treatment plant
56 Presence of off-site municipal treatment plant? [ yes|
57|  Removal rate municipal STP (to sludge) - | 0.4]- 4
58 Use of municipal sludge on agricultural soil? | ves|
59
60 LOCAL EXPOSURE EMISSION AND CONCENTRATION
61 |l ocal exnosure emissions
W 4 » M| About | ES scaling tool <¥J [ m I »

In figure 1, nickel has been selected under the tab “user input” metal of concern (circled in green). Once the
metal of concern is selected, a set of default parameters will appear in the column “defaults.” All the default
assumptions for nickel have been circled in blue. These include the following:

- Substance identification (product characteristics and PNECs)



- Operation conditions (e.g. number of release days per from a single site, river flow rates, discharge rate
of effluent, suspended solids concentration, and regional background concentrations (PECregional))
- Risk Management Measures (RMM) - Presence of municipal sewage treatment plant

Please note that on the left hand side of the spreadsheet (column numbered 1 and 2) there are drop down
spreadsheet menus indicated by a +/ — signs. These are meant to hide or unhide any of the information.

Example with minimal information requirements:

Once you have selected the metal of interested, the model only requires that you fill out two additional fields to
determine your sites local environmental risks. In figure 2 below, one of the 3 orange circles must be filled out
along with the tonnage of total Ni (blue). The orange circles represent (from top to bottom) the default sector
specific environmental release categories (SPERCs), known release factors to air and water or local
emissions to air and water. The tonnage value that is input in the model needs to reflect the total tonnage of Ni
either used or produced on site. For example, if you were using NiCl, NiS, NiNO3 on a same site, you would
need to add the tonnages (based on Ni ion - calculated using the molecular weight of the substance) of all
substances, since the assessment of environmental exposure on a same site usually does not make a distinction
between the different substances or processes.

For this example (Figure 2), a SPERC for formulation of metal alloys has been selected (multiple SPERCs are
available, select the one which best represents your process). Each SPERC is associated with a set of Risk
Management Measures (circled in green). These RMM should be similar to the RMM you have on site. Based
on the default values, the SPERC, and the tonnage entered in the spreadsheet, the local environmental risks have
been calculated in the model for all relevant environmental compartments (circled in red). This is calculated as a
risk characterization ratio (RCR) which must be less than 1 to be out of risk. If there are local environmental
risks with the data you have entered, the RCR will appear red.

Figure 2: Example with minimal information requirements (release rates and tonnage).
[5 Microsaft Excel - Metalt
A B c D E F G

1 ES scaling Tool for metal and metal compounds
2 Legend E“
5| unlocked cell, to be used in routine operation
4 This is a test version. locked cell, displays model output i § §
5 Pls send to frederik.verdonck he- Iting.be Default default values A .
6 Warning warning message ASSESSING RISKS OF CHEMICALS
7
& |Parameter User input Junit [ Defaults_Junit [ Values used |Unit Warni
g =
10 | SUBSTANCE IDENTIFICATION
11 | Product characteristics N
12| Metal of cancem
%
27 OPERATIONAL CONDITIONS
23 SPERC if release factors or local emissions are not known Formulation of alloy {linked to ERC 2 3) 1/ ERC fact sheet version 1.1 4
29 | Amounts used, frequency and duration of use
30| Amounts used at local site (expressed as free metal ion) ‘mnnesf ear 3tonnesiyear "
31 Number of release days per year from a single site T [ 225 dyr1 I 225[d yr-1
32 | Environmental factors not influenced by risk management

36|  Dilution factor 10]- "
37|  Suspended solids concentration in local water mg/L [ 15 | mgiL 15| mg/L
38 | Regional concentration (PECregional)

33 Discharge to marine or freshwater?
34 Discharge rate effluent . 2000 m¥d 2000]m#/d
35 Flow rate of the river™ r  md 18000 méd 18000|m¥d

46 |RISK MANAGEMENT MEASURES (RMMs)
47 | Technical conditions and measures at process level to prevent release OEen and closed sistems, (wet and) dry processes.
51 | Technical onsite conditions and measures to reduce or limit discharges, §ir emissions and releases to soil
RMM related to air emissions Electrostatic precipitation; fabric or bag filters; ceramic filters, wet scrubbers or dry or semi-dry
52 scrubbers should be present in >90% of the sites with an efficiency of ca. 99%
RMM related to water discharges Chemical precipitation; sedimentation; filtration or electrolysis should be present in =90% of the
53 sites with an efficiency of 50-99.9%

55 |Conditions and measures related to municipal sewage treatment plant

56 Presence of offsite municipal treatment plant? [ yes | [ yes|
57|  Removal rate municipal STP (to sludge) - [ 0.4 |- | 0.4]- "
58 Use of municipal sludge on agricultural soil? [ yes | | yes|

60 LOCAL EXPOSURE EMISSION AND CONCENTRATION
61 |Local exposure emissions

62 Release factor to air (after on-site risk management measures) ’:‘g g-1 0.00007  |gg-1 0.00007]g.g-1
63 Release factor to wastewater during episode after on-site STP if present g.9-1 0.00003 g.g-1 0.00003[q.9-1
64 Local emission to air during episode after on-site treatment if present™ kg/yeal 0.21 kgfyear 0.21]kg/year
65 Local emission to wastewater during episode after on-site treatment if present] “:‘kgﬁyear 0.09 kglyear 0.09]ka/year
66 |Local exposure concentration (PEClocal)

73

74 LOCAL ENVIRONMENTAL RISK (RCRIocal) (based on TOTAL risk approach]
75| "Aquatic (freshwater)

76| "Sediment (freshwater)

i Terrestrial

78 Sewage treatment Plant

79

80 Footnotes .,

81 = PEC regional can refer to the EU or to specific Member States

82 PEC regional refers to an ambient regional exposure concentration (e.9. FOREGS)

83 = Calculator does not include fugitive emissions. If diffuse emissions are significant, folowing RMMs are recommended: sprinklers.
84

4« » | About | ES scaling tool <7 o m |




Example of Scaling a GES with site specific conditions:

Table 1 below lists all the operational conditions and risk management measures that were input into the DU
scaling tool spreadsheet to determine the local environmental risks for the GES “use of Ni oxide in glass
production.” The second column (GES) contains all the input parameters in the GES and is link to the modeling
in figure 3 below. The third column is all input parameters from a specific site to “scale” the GES to their
conditions and is linked to the modeling in figure 4 below.

Table 1: input parameters for the GES and Scaling to site specific conditions.

Operational condition or RMM

Generic Exposure Scenario (use of
Ni oxide in glass production)

Scaling of GES to site specific
conditions

Figure 3
Figure 4

SPERC Use of metal compounds Use of metal compounds
Tonnnage (T/year) 1 18
Number of release days/year 365 320
Discharge to marine or freshwater? | Freshwater Freshwater
Discharge rate of effluent m’/d Default (2000) 1200
Flow rate of river (m3/d) Default (18,000) 450,000
Suspended solids (mg/L) Default (15) Default (15)
Presence of off-site municipal No yes
sewage treatment plant (yes/no?)
Use of Municipal sludge on Not relevant yes

agriculture

In figure 3 below, the orange circles represent additional input parameters added to the GES for this sector (in
addition to the default parameters). The GES will always document a set of OC and RMM (most representative
to the sector) which demonstrates a safe use for all environmental compartments (i.e. RCR<1).




Figure 3: Operational conditions and risk management measures for the GES ‘“Use of Ni Oxide in the
production of glass.”

[ Microsoft Excel - Metal

1 ES scaling Tool for metal and metal compounds
2 Legend E“ |
5| unlocked cell, to be used in routine operation
4 This is a test version. locked cell, displays model output [
5 Pls send to frederik.verdonck he- Iting.be Default default values ARCHE
6 Warning warning message W\ sssessing ises oF cremcaLs
7
& |Parameter User input Junit [ Defaults_Junit [ Values used |Unit Warni
9 =
10 | SUBSTANCE IDENTIFICATION
11 |Product characteristics N
12 Metal of concern

26
27 OPERATIONAL CONDITIONS
28 SPERC if release factors or local emissions are not known Use of metal compounds (linked to ERC 4.5,6.7) |5 1ERC fact sheet version 1.1 "
29 | Amounts used, frequency and duration of use
30| Amounts used at local site (expressed as free metal ion) [ ]tonnesfyear 1|tonnes/year "~
31 Number of release days per year from a single site | 3E5|dyr1 020 Jd.yr-1 I 365[d yr-1
32 | Environmental factors not influenced by risk management
33 Discharge to marine or freshwater?
34 Discharge rate effluent . 2000 m¥d 2000]m#/d
35 Flow rate of the river™ r  md 18000 méd 18000|m¥d
36|  Dilution factor 10]- "

Regional concentration (PECregional)

37|  Suspended solids concentration in local water J:lmgﬂ_ [ 15 | mgiL 15| mg/L
38

46 |RISK MANAGEMENT MEASURES (RMMs)
47 | Technical conditions and measures at process level to prevent release OEen and closed sistems, wet and dry processes.
51 | Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

RMM related to air emissions Electrostatic precipitation; fabric or bag filters; ceramic filters, wet scrubbers or dry or semi-dry
52 scrubbers should be present in »50% of the sites with an efficiency of /
RMM related to water discharges Chemical precipitation; sedimentation; filtration or electrolysis should be present in =50% of the
53 sites with an efficiency of ca. 95%
54
55 |Conditions and measures related to municipal sewage treatment plant
56 Presence of offsite municipal treatment plant? [ o ] [ yes | [ no
57 Removal rate municipal STP (to sludge) - | Mot relevant_|- | Mot relevant|- "
58 Use of municipal sludge on agricultural soil? no - no noj
59
60 |LOCAL EXPOSURE EMISSION AND CONCENTRATION
61 |Local exposure emissions
62 Release factor to air (after on-site risk management measures) gg1 0,001 g.g-1 0.001[g g1
63 Release factor to wastewater during episode after on-site STP if present g.g-1 0,006 g.g-1 0.006[g.g-1
64 Local emission to air during episode after on-site treatment if present™ kgfyear 1 kgfyear 1|kg/year
65 Local emission to wastewater during episode after on-site treatment if present kafyear 6 kgfyear 6| ka/year
66 |Local exposure concentration (PEClocal)
73

74 LOCAL ENVIRONMENTAL RISK (RCRIocal) (based on TOTAL risk approach)
75| "Aquatic (freshwater)

76| "Sediment (freshwater)

i Terrestrial

78 Sewage treatment Plant Not relevant

79

80 Footnotes

81 = PEC regional can refer to the EU or to specific Member States

82 PEC regional refers to an ambient regional exposure concentration (e.9. FOREGS)

83 = Calculator does not include fugitive emissions. If diffuse emissions are significant, folowing RMMs are recommended: sprinklers.
84

4 < » | About | ES scaling tool <7

In figure 4 below, the orange circles represent site-specific input parameters for tailoring the GES to a
company’s own OC and RMM. By increasing the tonnage by 18 fold (compared to the GES) this company still
demonstrates compliance with all environmental compartments (i.e. RCR <1). Compliance is established for
the most sensitive compartment (freshwater) mainly due to an increased dilution factor as a result of the reported
discharge rate of effluent and river flow rate.



Figure 4: Scaling of the GES “Use of Ni Oxide in the production of glass” for site-specific operational

conditions and risk management measures.

(X Microsoft Excel - MetalEUSEScal

1 ES scaling Tool for metal and metal compounds = = o
2 Legens &W EuroMe
3 unlocked cell, to be used in routine operation
4 This is a test version. locked cell, displays model output
5 Pls send to frederik.verdonck h Iting.be Default default values AR C H E
6 Warning warning message ASSESSING RISKS OF CHEMICALS
T
& |Parameter User input Junit [ Defaults_Junit [ Values used |Unit Warni
9
10 | SUBSTANCE IDENTIFICATION
11 |Product characteristics N
12| Metal of cancem
26
27 OPERATIONAL CONDITIONS
28 SPERC if release factors or local emissions are not known Use of metal compounds (linked to ERC 4,5,6,7) [ SPERC fact shest version 1.1 4

29 | Amounts used, frequency and duration of use

30| Amounts used at local site (expressed as free metal ion) [ 18|tonnesfyear
31 Number of release days per year from a single site | 320|dyr1 20 d yr-1

[ 18Jtonnes/year

320[d yr-1

32 | Environmental factors not influenced by risk management

33 Discharge to marine or freshwater?
34 Discharge rate efluent
35 Flow rate of the river™

36 Dilution factor

1200 |m®d 2000 mé/d
525000 |m®d 18000 me/d
»

1200|m#/d
525000|m#/d
438,5(-

37 Suspended solids concentration in local water

15

| mgiL

15| mg/L

—T1 \

38 |Regional concentration {F‘ECregfcnaJ‘)

EL; 1
46 |RISK MANAGEMENT MEASURES (RMMs)
47 | Technical conditions and measures at process level to prevent release Oﬁen and closed sistems, wet and dry processes.

51 | Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil
RMM related to air emissions

RMM related to water discharges

Electrostatic precipitation; fabric or bag filters; ceramic filters, wet scrubbers or dry or semi-dry
52 scrubbers should be present in »50% of the sites with an efficiency of /

Chemical precipitation; sedimentation; filtration or electrolysis should be present in =50% of the

53 sites with an efficiency of ca. 95%
54
55 |Conditions and measures related to municipal sewage treatment plant
56 Presence of offsite municipal treatment plant? es [ yes | [ yes
57|  Removal rate municipal STP (to sludge) [ 0.4 |- | 0.4]-
58 Use of municipal sludge on agricultural soil? yes -] [ yes | | ves|
59
60 |LOCAL EXPOSURE EMISSION AND CONCENTRATION
61 |Local exposure emissions
62 Release factor to air (after on-site risk management measures) g.g-1 0,001 g.g-1 0.001[g g1
63 Release factor to wastewater during episode after on-site STP if present g.9-1 0,006 g.g-1 0.006[g.g-1
64 Local emission to air during episode after on-site treatment if present™ kgfyear 18 kgfyear 18| kg/year
65 Local emission to wastewater during episode after on-site treatment if present kafyear 108 kgfyear 108| kg/year
66 | Local exposure concentration (PEClocal)
73

74 LOCAL ENVIRONMENTAL RISK (RCRIocal) (based on TOTAL risk approach)
75| "Aquatic (freshwater)

76| "Sediment (freshwater)

i Terrestrial

78 Sewage treatment Plant

79

80 Footnotes

81 * PEC regional can refer to the EU or o specific Member States

82 PEC regional refers to an ambient regional exposure concentration (e.9. FOREGS)

83 = Calculator does not include fugitive emissions. If diffuse emissions are significant, folowing RMMs are recommended: sprinklers.
84

4 < » | About | ES scaling tool <7




Annex 2:

Regional Ambient Ni Concentration Levels

In order to determine PECtotal local levels; the following PEC.giona values (modelled or measured) were
selected as regional input values to add to the local environmental concentrations:

The values presented below are extracted from the Ni EU RAR (2008/2009).
Freshwater:

Country-specific measured regional PECs (ug dissolved Ni/L) for sites discharging to a freshwater environment
located in the following countries:

PECregional

Country (ug dissolved NilL)
Austria 1.4

Belgium (Walloon — 1ISSeP) 4.8

Denmark 1.1

France (Rhdne-Mediterranean area) 4.7

Germany (Elbe) 3

The Netherlands - RWS 4.2

Sweden 1.2

UK 3.9

The median ambient regional PEC for Europe was calculated as 2.9 ug dissolved Ni/L for sites located in other
EU countries. This value was carried forward in calculating the freshwater PEC in all GES.

Marine water:

Country-specific measured regional PECs (ug dissolved Ni/L) for sites discharging to a marine environment:

. . PECregional
Marine environment (ug dissolved NilL)
Estuary 3.34
Baltic sea 0.79
Other seas 0.30

Sediment (freshwater):

Country-specific measured regional PECs (mg Ni/kg dw) for sites located in the following countries:

PECregionaI
Country (mg Nilkg dw)
Belgium - Flanders 28.0
Finland 61.2
France 31.9
The Netherlands 42.8
UK - Scotland 48.9
Spain 36.3
Sweden 255

median ambient regional PEC for Europe i.e. 33.5 mg Ni/kg dw (measured data) for sites located in other EU

countries.

Terrestrial:




Location-specific and country-specific measured regional Ni concentrations (mg Ni/kg dw) for sites located in
the following countries:

PECregionaI

Country (mg Nilkg dw)
Austria 20
Belgium 22.3
Denmark 2.7
Finland 54
France 19.8
Germany 13.0
Greece >64
Ireland 22.6

Italy 32.2
Luxemburg 49.5
Portugal 8.5

Spain 15.6
Sweden 4.9

The Netherlands 10.1
United Kingdom 16.2

Median ambient regional PEC for Europe is 16.2 mg Ni/kg dw (measured data) for sites located in other EU
countries




