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European Union Environmental Risk Assessment of Nickel 

 
REGIONAL/CONTINENTAL POINT AND DIFFUSE EMISSIONS 
 
The Existing Substances Risk Assessment of Nickel was completed in 2008. The straightforward explanation of the goal of this exercise was to determine if the 
ongoing production and use of nickel in the European Union (EU) causes risks to humans or the environment.  The European Union launched the Existing 
Substances regulation in 2001 to comply with Council Regulation (EEC) 793/93.  “Existing” substances were defined as chemical substances in use within the 
European Community before September 1981 and listed in the European Inventory of Existing Commercial Chemical Substances. Council Regulation (EEC) 
793/931 provides a systematic framework for the evaluation of the risks of existing substances to human health and the environment.  
The conceptual approach to conducting the environment section of the EU risk assessment of nickel included the following steps (Figure 1):  

• Emissions of nickel and nickel compounds to the environment were quantified for the whole life cycle, 
     i.e., from production, use, and disposal; 

• Concentrations of nickel resulting from these emissions were determined in relevant environmental 
     media (water, sediment, soil, tissue) at local and regional scales (PECs);  

• Critical effects concentrations (PNECs) were determined for each of the relevant environmental media; 

• Exposure concentrations were compared to critical effects concentrations for each of the relevant envi- 
     ronmental media (risk characterization); and  

• Appropriate corrective actions (also described as risk management) were identified for situations where 
     exposure concentrations were greater than critical effects concentrations.  Where exposure concentra- 
     tions were below critical effects concentrations, there was no need for concern or action. 

The EU Risk Assessments for Nickel and Nickel Compounds were developed over the period from 2002 to 
2008. The Danish Environmental Protection Agency (DEPA) acted as the Rapporteur in this process, in close 

collaboration with the international nickel industry. EU Risk Assessment Reports (RARs) for the environment for nickel substances (metallic nickel, nickel 
carbonate, nickel chloride, nickel nitrate, and nickel sulfate) were submitted in the spring of 2008 after thorough review by the Technical Committee on New and 
Existing Substances (TCNES), which was comprised of technical representatives from the EU Member States. A final peer review was provided by the Scientific 
Committee on Health and Environmental Risks (SCHER) (see Section 5). The European Commission’s Institute for Health and Consumer Protection published 
the final Risk Assessment Reports for nickel and nickel compounds in November 2009.   
After the EU RARs received approval within Europe, the data sets were discussed at the international level within the Organization of Economic Cooperation 
and Development (OECD). The nickel ecotoxicity data sets used in the EU RARs were accepted at the OECD’s SIDS (Screening Level Information Data Set) 
Initial Assessment Meeting (SIAM 28, October 2008), as was the use of nickel bioavailability models to normalize the nickel ecotoxicity data. 
 
 

1 INTRODUCTION  
Environmental risks are typically characterized in the risk assess-
ment framework by considering the ratio between exposure con-
centrations and critical effect concentrations. Exposure concentra-
tions can be determined based on measurement data or can be es-
timated based on modeling. The EUSES (European Union System 
for the Evaluation of Substances) 2.0 model was used in the EU 
RA of nickel to estimate nickel exposure concentrations or Pre-
dicted Environmental Concentrations (PEC) on  local (PEClocal) 
and regional (PECregional) scales. The input data for calculating the 
PECregional are total nickel emissions from point and diffuse sources 
on a regional as well as on a continental scale. The continental area 
is in the Technical Guidance Document (TGD) defined as “Eu-
rope.” The regional area (generic region) is defined as 1)  10% of 
the continental area or 2)  a typical densely populated EU-area lo-
cated in Western Europe. This fact sheet describes how the total 
regional and continental nickel emissions were calculated in the 
EU RA of Ni. 
 
In the EU RA, an iterative process is used to calculate nickel emis-
sions, as shown in Figure 2. The quantification is based on the most 
appropriate method, dependent on the availability of accurate 
emission quantification methods, activity data, and emission fac-
tors. 
  

In January 2013 Beijing hit record levels of air pol-
lution, engulfing the city with smog.* 
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Figure 1: Schematic overview of the steps 
in the EU Environmental Risk Assessment 
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Figure 2:  Iterative approach used for 
the quantification of total nickel emissions 

 
 

2 GUIDANCE 
2.1 IDENTIFICATION OF RELEVANT 

SOURCES 

A first step in the development of the nickel emission inventory 
report is the identification of the sources of nickel that could result 
in releases to the environment. A long-list of potential emission 
sources is developed, based on an overview of the mass-flow of 
nickel. 
 
The next step is the identification of the uses in which nickel could 
be released in the environment (air, surface water, soil). This eval-
uation is based the components listed below. 
 
1. Assessment of existing emission databases (national and inter-

national): 

• Pollutant Release and Transfer Registers from different 
countries 

• International organizations developing and publishing emis-
sion inventories [e.g., EPER (European Pollutant Emission 
Register), E-PRTR (The European Pollutant Release and 
Transfer Register), HELCOM (the Helsinki Commission), 
OSPAR (the Oslo and Paris Convention), International Con-
ference for the Protection of the Rhine, etc.] 

• Inventory reports from other institutions/organizations 
 
2. Experts from relevant stakeholder organizations 
 
3. Assessment of available emission inventory guidelines: 

• EMEP/CORINAIR (European Monitoring and Evaluation 
Programme/Core Inventory of Air Emissions) emission in-
ventory guideline (EEA, 2009) 

• AP42 Compilation of Air Pollutant Emission Factors (US 
EPA, 1995) 

• Guidelines for the emission inventory in The Netherlands 
(http://www.emissieregistratie.nl, last accessed September 
2013) 

• Australian emission inventory guidebook 
(http://www.npi.gov.au/resource/national-pollutant-
inventory-guide, last accessed September 2013) 

 
4. Open literature 
 
The outcome of this step is the identification of a list of emission 
sources, which are categorized in different groups (Table 1). 

2.2 SELECTION OF APPROPRIATE 
EMISSION QUANTIFICATION 
METHODS 

The next step in the development of an emission inventory report 
is to quantify emissions using a tiered approach, depending on the 
availability of the data.  The following tiers are employed: 

• A detailed approach in which emissions are based on meas-
ured or modeled data. 

• A mid-tier approach in which emissions are calculated with 
the basic equation: E = A x EF (see Text Box 1). 

• A pragmatic approach where emissions are estimated as an 
extrapolation of data available or calculated for another re-
gion/scale. 

 
In the detailed approach, emissions are measured or modeled, for 
instance, plant individual reporting of industrial emissions to E-
PRTR or emission quantified based on a detailed sewage system 
model or road traffic model. 

In the mid-tier approach, the basic equation (Text Box 1) comes 
from general guidance documents on setting up emission inventory 
reports, like EMEP/CORINAIR emission inventory guidebook 
(EEA, 2009). 

 

 
 
The pragmatic approach was used in cases where the activity data 
(e.g., fuel consumption, mileage, etc.) used in the mid-tier ap-

EMISSION QUANTIFICATION

AVAILABLE 
DATA

LIST OF 
EMISSION 
SOURCES

POTENTIAL 
METHODS

Text Box 1 
Tiered Approach to Quantify Emissions 

 
E = A x EF x CF x DF 
 
Where: 
 
E = Emissions  
 
A = Activity Data, expresses the extent to which a human activity 

takes place 
 
EF = Emission Factor, the coefficient that quantifies the emission or 

removals of a metal/product/debris per unit of activity 
 
CF = Concentration Factor, the concentration of the metal in the  

product/debris 
 
DF = Distribution Factor, the share emitted to different Distribution 

Factor distribution channels (surface water, air, soil, 
wastewater)  

http://www.emissieregistratie.nl/
http://www.npi.gov.au/resource/national-pollutant-inventory-guide
http://www.npi.gov.au/resource/national-pollutant-inventory-guide
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proach were not available for the region/scale for which an inven-
tory needs to be developed. In such case, a linear relationship was 
assumed between the emission sources in question and another 
well-defined parameter. For instance, a linear relationship could be 
assumed between the emissions from marine shipping allocated to 
a specific port and the gross tonnage of goods transferred in that 
port instead of the fuel consumption (which is not available). 

2.3 GATHERING OF DATA 

The availability of data is the limiting factor for selection of the 
most appropriate emission quantification methods (e.g., detailed 
approach, mid-tier approach, pragmatic approach). Emission data 
(E), activity data (A), emission factors (EF), concentration factors 
(CF), and distribution factors (DF) were gathered from different 
sources: 
 
1. individual contact with emission inventory responsible in dif-

ferent EU countries; 
 
2. information/reports from international organizations and data-

bases, such as the European Commission, the E-PRTR data-
base, North Sea Conferences, OSPAR, HELCOM, ICPR (In-
ternational Conference for the Protection of the Rhine), and 
EMEP/CORINAIR emission inventory guidelines; 
 

3. close cooperation of industry experts; and 
 

4. the open literature. 

2.4 QUANTIFICATION OF EMISSIONS 

Emissions of nickel are influenced by many dynamic factors, in-
cluding production techniques, different fuel sources, and ranges 
of pollution controls.  The variability of these factors spatially 
across the EU and over time make it difficult to quantify emissions 
with accuracy.  Emissions are therefore estimated according to the 
approach described in Text Box 1.  The quality of these variables 
can vary extensively, and quality codes were assigned to each var-
iable according to internationally recognized protocols.   
 
The overall assessment of the method is determined by the lowest 
quality score, given to the different parameters (activity, emission 
factor, distribution factor) used in the method. Based on this as-
sessment, sources and quantification methodologies for which a 
targeted assessment is necessary (because of their importance 
and/or low quality quantification method) were identified. Ulti-
mately, the quantification method with the highest quality score is 
selected for each source. 
 
As an example, we can refer to Table 2, in which an overview is 
given of all methods used for each identified nickel emission 
source, to quantify the emissions. For the source entitled “residen-
tial heating” (located under the “Households” category in Table 2) 
a mid-tier approach was used based on the equation:  
 
E = A x EF, where 
 

E = Emission 
A = Activity (fuel consumption for residential heating)  
EF = Emission Factor (e.g., 0.07 g nickel/ton solid fuel used) 

 

3 RESULTS 
3.1 IDENTIFICATION OF RELEVANT 

SOURCES 

Based on the approach described in Section 2.1 all relevant nickel 
emission sources were identified in the nickel EU RA (Table 1). 
 

Category Subcategory Source 

Industry 

Combustion 
Power production 
Refineries 
Other combustion process 

Non-combustion Corrosion of stainless steel 
Other activities 

Households Not applicable Residential heating 
Domestic wastewater 

Agriculture Not applicable Heating 
Mineral balance 

Traffic 

Road 
Exhaust fumes 
Road wear 
Brake wear 
Leakage motor oil 

Navigation Exhaust fumes navigation 

Air Exhaust fumes air transportation 

Rail Exhaust fumes rail transportation 

Other Sources Not Applicable Stormwater overflow and  
separate sewage systems 

 
Table 1: Nickel emission sources reported in  

the nickel EU RA 
 

3.2 SELECTION OF APPROPRIATE 
EMISSION QUANTIFICATION 
METHODS 

Following the general methodology described in Section 2.2, the 
appropriate emission quantification approach was selected for each 
identified source (Table 2).  
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3.3 GATHERING OF DATA 

As indicated in Section 2.3, data gathering is the most important 
step in setting up an emission inventory. Many different sources 
need to be evaluated to select the appropriate data. Table 3 provides 
an overview of the most important sources of nickel for which ac-
tivity data and emission factors were used to complete the emission 
estimation formulas. 

3.4 QUANTIFICATION OF EMISSIONS  

Total nickel emissions in the EU27 (defined as the “continental re-
gion”) to the air, water, and soil compartments are estimated as 
direct emissions from the source. The results are shown in Table 4 
and Figure 3. 
 
 
 

Source 
Methodology 

General Description Activity Emission Factor Extrapolation 
Factor (1) 

INDUSTRY 
Power production Individual data from big 

companies, 
90% coverage 

/ / / 

Refineries / / / 

Other activities / / / 

Other combustion processes E = fuel consumption x  emis-
sion factor per fuel type 

70316 kton solid fuel 0.07 g Ni/ton solid fuel 
/ 

12882 kton residual oil 11.4 g Ni/ton oil 

Corrosion of stainless steel E = total exposed area x  
run-off factor 473 million m² 0.0004 g Ni/m² / 

HOUSEHOLDS 

Residential heating E = fuel consumption x  emis-
sion factor per fuel type 

763 kton residual oil 
15118 kton solid fuel 

Per fuel type 
(in gram dust per GigaJoule 
fuel) 

/ 

Domestic wastewater 
E = water consumption x  
(1-connection rate) x  
Ni-conc. in discharge water 

Water consumption per country 
(total EU-15 = 23471 x 106 m3) 
average connection rate of 79% 

6.6 µg Ni/L water / 

WASTE MANAGEMENT 

Sewage treatment plants  
[(stainless steel production x 
Ni-conc.) / removal efficiency] 
x [100 – removal efficiency] 

Country specific stainless steel –  
production 
(total EU-15 = 6601 ktons) 

Country specific Ni-conc. (2) 

Removal efficiency = 40% / 

Waste incineration & landfills Targeted assessment 

AGRICULTURE 

Heating E = fuel consumption x  emis-
sion factor per fuel type 

514 kton residual oil 
2040 kton solid fuel 

Per fuel type 
(in gram dust per GigaJoule 
fuel) (2) 

/ 

Mineral balance E = input – output (manure, fertilizer use)—removal crops (2) Ni-concentrations (2) / 

TRAFFIC—ROAD 

Exhaust fumes E = fuel consumption x  emis-
sion factor per fuel type / / Extrapolated from The 

Netherlands with passen-
ger kilometers: 
 passenger cars: 25 
 busses: 32 
 trucks: 27 

Road wear E = mileage x wear per km Per road type (2) Per road type (2) 

Brake wear E = mileage x wear per km Per road type (2) Per road type (2) 

Leakage motor oil E = mileage x leakage per km Per road type (2) 0.003 x10-6 mg Ni/km 
TRAFFIC—NAVIGATION, AIR, RAIL 

Exhaust fumes navigation E = fuel consumption x  emis-
sion factor per fuel type 1313 kton residual oil 

Per fuel type 
(in gram dust per GigaJoule 
fuel) (2) 

/ 

Exhaust fumes—rail transport E = fuel consumption (gas oil) 
x emission factor per fuel type 3125 kton gas oil 0.0125 mg Ni/kg diesel oil / 

Exhaust fumes—air transport 
E = emissions during landing 
and take off cycle + emissions 
from auxiliary power units and 
ground power units  

51851 kton kerosene 2.3 mg Ni/ton kerosene / 

OTHER SOURCES 

Stormwater overflow & 
separate sewage systems 

Estimation based on modeling 
with PROMISE (3) / / 

Extrapolated from The 
Netherlands 
Ratio of connection rate x 
number of inhabitants: 21 

 
(1)  Indicates that first the emissions are quantified from data from The Netherlands (known region) and are then extrapolated to the EU-15 
(2)  Full details can be found in the background report on the assessment of point and diffuse sources of nickel (compounds) (ECOLAS, 2005) 
(3)  Additional information is available in a report from RIVM/RIZA (Elzenga et al., 1998) 

 
Table 2: Overview of the emission quantification methods used in the nickel EU RA  
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Source Activity Data Emission Factors 
INDUSTRY 

Power production 

European Pollutant Release and Transfer Register (2009) (http://prtr.ec.europa.eu, last accessed September 2013) Refineries 

Other activities 

Other combustion processes Eurostat (2009)—Yearly energy statistics 
ENTEC (2001) 

EMEP/CORINAIR (EEA, 2009) 
Denier van der Gon et al. (2009): metal contents of fuels sold 
on the European Market  

Corrosion of stainless steel EUROFER (personal communication) Leygraf (2005) Swedish Royal Institute for Technology 
Wallinder et al. (2002) 

HOUSEHOLDS 

Residential heating Eurostat (2009) 
EMEP/CORINAIR (EEA, 2009) 
Denier van der Gon et al. (2009):  metal contents of fuels sold 
on the European Market  

Domestic wastewater Eurostat (2009) 
International Water Association (2005) Yearbook Desmet et al. (2001) 

WASTE MANAGEMENT 

Sewage treatment plants  Eurostat (2009) 
International Water Association (2005) Yearbook 

The Pollutant Release and Transfer Register of The Nether-
lands (2001) 

Waste incineration & landfills EURAS (2005) Waste stream analysis and emission assessment 

AGRICULTURE 

Heating Eurostat (2003) 
EMEP/CORINAIR (EEA, 2009) 
Denier van der Gon et al. (2009):  metal contents of fuels sold 
on the European Market  

Mineral balance International Fertilisers Industry Association (2004) 
European Commission (publication on sewage sludge) 

Set of data taken from scientific literature 
Milieu Ltd. and WRc (2008) 
van Tilborg et al. (2003)  

TRANSPORT 

Exhaust fumes 
ERF (2011) European Road Statistics 
Publication from the European Union Road Federation 
Denier van der Gon et al. (2009) + Eurostat (2009) 

The Pollutant Release and Transfer Register of The Nether-
lands (2001) 
EMEP/CORINAIR (EEA, 2009) 
Denier van der Gon et al. (2009):  metal contents of fuels sold 
on the European Market 

Road wear, brake wear, &  
motor oil Eurostat (2009) 

OTHER SOURCES 
Stormwater overflow & separate 
sewage systems 

Based on assumptions in The Pollutant Release and 
Transfer Register of The Netherlands (2001) 

Based on assumptions in The Pollutant Release and Transfer 
Register of The Netherlands (2001) 

 
Table 3: Overview of important data sources 

 
 

 

Emission Source 
Emissions in Ton Nickel/Year (EU27) 

Water Air Soil 

Industry 170 461 0 

Households 20 10 10 

Waste management  544 4 0 

Agriculture 0 6 419 

Traffic 3 131 4 

Miscellaneous 8 0 0 

TOTAL 745 612 433 

 
Table 4: Total nickel emissions in the EU27 

 

 
 

Figure 3: Total nickel emissions in EU27 (in tons per year) 

http://prtr.ec.europa.eu/
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For the EU27, total nickel emissions are estimated at about 1,790 tons 
nickel/year (745 tons nickel/year to surface water, 612 tons 
nickel/year to air, and 433 tons nickel/year to soil). For the water com-
partment, the most important source categories are “waste manage-
ment” and “industry.” Within the “waste management” category 83% 
of the emissions are the result of emissions from sewage treatment 
plants. Emissions to soil are almost exclusively a result of the use of 
manure and mineral fertilizers on agricultural soil. Traffic and indus-
trial processes were identified as important sources for emissions to 
air. Within the category “traffic,” the biggest share in total nickel 
emissions are caused by the fuel combustion by ships. 
 
The EU Risk Assessment process evaluates risk at both regional and 
continental scales, where the continental scale is built on emission for 
the EU 27.  Emissions are extrapolated from the continental scale to 
the regional scale by assuming that a typical European region com-
prises 10% of continental emissions.  This equates to about 180 tons 
nickel/year of which 74.5 tons nickel/year to surface water, 61.2 tons 
nickel/year to air, and 43.3 tons nickel/year to soil.  
 
Another approach for estimating regional scale emissions is to calcu-
late emissions for a well-characterized region that is representative of 
Europe as a whole.  The Netherlands were selected because it meets 
the criteria defined by the EU for a typical region (i.e., 20 million 
inhabitants and 40,000 km²) and, furthermore, constitutes a country 
with significant information on diffuse uses and releases. The Neth-
erlands is therefore an appropriate reference for checking and com-
paring diffuse releases. 
 
The results from this estimation are shown in Table 5 and Figure 4. 
Total emissions in The Netherlands are about 124 tons nickel/year and 
thus significantly lower than the extrapolated regional emissions. 
 
For The Netherlands, total releases per year are about 20 tons to sur-
face water, 72 tons to air, and 32 tons to soil.  
 
About 70% of the emissions to water relate to “waste management” 
sources, of which 70% can be allocated to “wastewater treatment” ac-
tivities. About 20% is emitted by industry. Other sources are related 
to overflows and the emissions through separate sewage systems. 
 

From the total emissions to air, 56% can be allocated to “industry,” of 
which 96% come from combustion processes. More specifically, 43% 
can be allocated to traffic emissions from shipping. The emissions to 
air in The Netherlands are higher than those determined by EU-27 
extrapolation because of the importance of inland shipping in The 
Netherlands. 
 
From the total nickel emissions to soil, about 97% can be allocated to 
agricultural sources, of which in particular about 50% from the use of 
mineral fertilizers, about 40% from the use of manure, and about 10% 
for the use of sewage sludge on agricultural soil. 

4 CONCLUSIONS 
This fact sheet presents the approach for quantifying regional and 
continental point and diffuse emissions, through a process of data 
gathering, selection of emission quantification methods, and estimat-
ing regional and continental emission data. The total EU27 nickel 
emissions and the regional emissions, calculated according to two 
scenarios [generic and selected (e.g., The Netherlands scenario)] are 
used as input data for the EUSES 2.0 model to calculate the regional 
predicted environmental concentrations (PEC) for different environ-
mental compartments (e.g., air, surface water, sediment, agricultural 
soil, natural soil, and industrial soil). 

5 LINK TO NICKEL EU RISK 
ASSESSMENT DOCUMENTS 

The final report on the environmental risk assessment of nickel and 
nickel compounds can be retrieved from the following website: 

http://echa.europa.eu/documents/10162/cefda8bc-2952-4c11-
885f-342aacf769b3 (last accessed July 2015) 
 

The opinion of the SCHER can be found at the following address: 
http://ec.europa.eu/health/ph_risk/commit-
tees/04_scher/docs/scher_o_112.pdf (last accessed September 
2013) 

 
 
 
 

 
 

Emission Source 
Emissions in Ton Nickel/Year 

(Selected Region) 

Water Air Soil 

Industry 4.0 40.4 0.0 

Households 0.1 0.3 0.0 

Waste management  13.6 0.0 0.0 

Agriculture 0.0 0.6 30.7 

Traffic 0.0 30.9 0.4 

Miscellaneous 1.9 0.0 0.4 

TOTAL 19.6 72.2 31.5 

 
Table 5: Total nickel emissions in the selected region 

(The Netherlands) 

 
 

 
 

Figure 4: Total nickel emissions in the selected region 
(The Netherlands) (in tons per year) 

  

http://echa.europa.eu/documents/10162/cefda8bc-2952-4c11-885f-342aacf769b3
http://echa.europa.eu/documents/10162/cefda8bc-2952-4c11-885f-342aacf769b3
http://ec.europa.eu/health/ph_risk/committees/04_scher/docs/scher_o_112.pdf
http://ec.europa.eu/health/ph_risk/committees/04_scher/docs/scher_o_112.pdf
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Fact Sheets on the 
European Union Environmental 

Risk Assessment of Nickel 
 
 

This is the seventh in a series of fact sheets addressing 
issues specific to the environment section of the Euro-
pean Union’s Existing Substances Risk Assessment of 
Nickel (EU RA).  The fact sheets are intended to assist 
the reader in understanding the complex environmental 
issues and concepts presented in the EU RA by summa-
rizing key technical information and providing guidance 
for implementation.   
 
NiPERA welcomes questions about the concepts and ap-
proaches implemented in the EU RA.  For inquiries, 
please contact: 
 
 

NiPERA, Inc.  
2525 Meridian Parkway, Suite 240 
Durham, NC 27713, USA 
Telephone:  1-919-595-1950 
 
Chris Schlekat, Ph.D., DABT 
cschlekat@nipera.org 
 
Emily Garman, Ph.D.    
egarman@nipera.org  

 
This fact sheet was prepared by: 

 
ARCADIS Belgium 
Annick Van Hyfte 

Kortrijksesteenweg 302 
B-9000 Gent, Belgium 

a.vanhyfte@arcadisbelgium.be  
http://www.arcadisbelgium.be 

mailto:cschlekat@nipera.org?subject=September%202013%20Fact%20Sheet%207%20Regional/Continental%20Point%20and%20Diffuse%20Emissions
mailto:egarman@nipera.org
mailto:a.vanhyfte@arcadisbelgium.be?subject=September%202013%20Fact%20Sheet%207%20Regional/Continental%20Point%20and%20Diffuse%20Emissions
http://www.arcadisbelgium.be/

	1 Introduction
	2 Guidance
	2.1 Identification of relevant sources
	2.2 SELECTION OF APPROPRIATE EMISSION QUANTIFICATION METHODS
	2.3 Gathering of Data
	2.4 quantification of emissions

	3  RESULTS
	3.1 IDENTIFICATION OF RELEVANT SOURCES
	3.2 SELECTION OF APPROPRIATE EMISSION QUANTIFICATION METHODS
	3.3 GATHERING OF DATA
	3.4 QUANTIFICATION OF EMISSIONS

	4 CONCLUSIONS
	5 link to nickel EU risk assessment documents
	6 references
	6.1 Additional Resources


