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Sammanfattning 
Inom screeningen mäts och utvärderas förekomsten av ett antal ämnen i den yttre 
miljön. Dessa är ofta produkt- och varurelaterade ämnen som vanligtvis inte ingår i 
några ordinarie miljöövervakningsprogram. Syftet med screeningen är att ge underlag 
för beslut om ämnet i fråga ska inkluderas i ordinarie miljöövervakning (löpande tids-
serier) eller om andra åtgärder skall initieras för att begränsa risker med ett ämne. 
 
Resultaten från screeningundersökningar består typiskt av ämneshalten i olika matriser 
från olika typer av provtagningslokaler, såsom punktkällor, bakgrundslokaler eller 
urbana miljöer. En viktig del av screeningen bör vara att utvärdera dessa resultat för 
att ge ett underlag inför beslut om vidare studier eller åtgärder. 
 
I denna rapport har ett stort antal tidigare screeningsundersökningar analyserats med 
avseende på hur resultaten har utvärderats. 
 
Analysen visar att olika metoder för utvärdering har använts i olika screeningunder-
sökningar, och i vissa fall saknas utvärderingar. De utvärderingar som genomförts 
baseras nästan alltid på olika varianter av att jämföra en uppmätt koncentration med en 
lågrisknivå för att få fram en riskkvot. Eftersom valet av koncentration samt valet av 
lågrisknivå kan skilja sig åt mellan undersökningar är det dock besvärligt att tolka 
dessa utvärderingar och framförallt att jämföra resultaten mellan olika screeningäm-
nen. Dessutom finns det andra viktiga parametrar, förutom riskkvoter, att ta hänsyn till 
vid en bedömning av resultaten. 
 
Föreliggande rapport syftar till att beskriva en standardiserad metodik som kan använ-
das för att utvärdera resultaten från screeningsundersökningarna på ett jämförbart sätt. 
Metodiken karaktäriseras av att den tar hänsyn till ett flertal parametrar för att utvärde-
ra screeningsresultaten: 

 Grad av spridning i den yttre miljön (baserat på mätningar i screeningunder-
sökningar och persistens) 

 Risker (kvot mellan uppmätta halter och halter som är säkra) 
 Ämnets potential för bioackumulering (vilket beräknas/modelleras) 
 Mängder som produceras och används 

 
Flera av dessa parametrar har beskrivits i varierande grad i olika screeningstudier, men 
har inte alltid använts för att på ett formellt sätt utvärdera i vilken grad ämnet utgör ett 
problem. Den föreslagna metodiken standardiserar utvärderingen av dessa parametrar 
genom att omvandla kvantitativa mått till ett relativt rankingsystem. På så sätt under-
lättas jämförelsen mellan olika ämnen betydligt. 
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Det rekommenderas att alla ämnen som har ingått i screeningundersökningar utvärde-
ras med denna metod för att skapa en tydlig standardiserad översikt över hittills fram-
komna resultat. Det rekommenderas också att metodiken används i framtidas scree-
ningstudier.  
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1 Introduction 
1.1 Background 
At present there is a lack of knowledge regarding the emission, distribution and expo-
sure for many of the chemicals emitted to the environment. The aim of the screening 
program financed by the Swedish Environmental Protection Agency is to alleviate this 
lack of knowledge by estimating the occurrence of different chemicals in the environ-
ment in relevant matrices (soil, water etc.).  
 
The result from the screening studies typically consists of the concentrations of vari-
ous substances in various matrices at, or close to, different anthropogenic sources as 
well as concentrations unaffected background localities. An important part of the 
screening program is to evaluate these results. 
 
However, the methodology for evaluating results has not been specified in advance, 
and in practice the level of detail and methodology vary to a very large degree. In 
some instances, no evaluation at all is performed. This is problematic because the 
ultimate aim of the screening program is to identify which substances that may or may 
not pose an environmental and/or health problem. This task is problematic if a formal 
evaluation methodology has not been used to evaluate the results because: 

 Different methodologies may be used for different substances and the evalua-
tions can not be compared 

 It is uncertain whether all necessary parameters are included in the evaluation 
of screening substances.  

In many instances several screening studies are required to reach a conclusion regard-
ing the environmental and/or health problem that a substance constitutes. An evalua-
tion methodology for assessing which substances that require further (screening) stud-
ies is also lacking. 
 
The literature flourishes in descriptions how to evaluate chemicals (see for example 
Hanke and Reggiani 1986, Hansen et al. 1999, Klopffer 1994, Ranke 2001, Snyder et 
al. 2000, Scheringer 1996). For European Union countries the Technical Guidance 
Document (hereafter referred to as the TGD) (European Commission, 2003) remains a 
seminal reference document. Also, a new system called REACH (Commission of the 
European Communities 2001), for the Registration, Evaluation and Authorization of 
Chemicals has been implemented within the European. REACH requires that risk 
assessments are undertaken to quantify and qualify the risk of specific chemical emis-
sions to humans and to the environment within the European Union.  
 
Most of these methodologies are focused on supporting the regulation of chemicals 
that has not always been measured in the environment. Thus, they are usually depend-



S WE CO  V I A K  
M e tho do l o g y  f o r  r i s k  a s s e s sm en t  o f  sc re en i ng  su b s ta nc e s                                       

SWECO Environment 
 

 
 

 
                    6 

 

 

 

ent on using the inherent properties of substances to predict possible risks. This devi-
ates somewhat from the basis for this report where there is a need to evaluate the re-
sults from planned measurements. 
 
The screening studies are usually limited in scope as well as budget which exclude in-
depth substance evaluations in screening studies. In depth studies may however be 
performed as separate studies and there is a need to delineate an overall strategy for 
handling the degree of substance evaluations in screening studies and separate pro-
jects.  
 
This reports attempts to remedy the lack of a clear evaluation methodology by first 
reviewing evaluation methodologies used in Sweden and internationally and applying 
the most appropriate of these to a suggested evaluation methodology for Swedish 
screening studies. The report should be viewed as a detailed continuation of the sug-
gested methodologies put forward by Bremle (2001). 
 
 

1.2 Scope and objectives 
It was decided that the study should encompass: 

 A very focused review on methodologies for performing substance evalua-
tions 

 A review of how substances have been evaluated in Swedish screening stud-
ies 

 A very focused review on how substance evaluations are performed in other 
countries 

 A description of a proposed overall strategy for evaluation of screening sub-
stances in Sweden 

 A description of how substances should be evaluated in each individual 
screening study 
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2 Evaluation of screening sub-
stances 

In this chapter, the practice of risk assessment and evaluation of “new” screening sub-
stances in general, in Sweden and in some other countries is reviewed. The focus has 
been to obtain an overall picture of different methodologies for assessing such sub-
stances. 

 

2.1 Methods of evaluation 
An evaluation methodology should include some form of risk assessment whose aim 
is to estimate the incidence and severity of the adverse effects likely to occur in the 
environment due to exposure (European Commission 2003, Hanke and Reggiani 1986, 
Hansen et al. 1999, Ranke 2001). Apart from risks related to direct exposure there are 
other criteria that can be used to evaluate the significance of the results from screening 
studies (Bremle 2001, Klopffer 1994, Snyder et al. 2000, Scheringer 1996). These can 
be related to inherent properties of the molecule which includes PBT criteria but may 
also relate to the total amounts released to the environment, the total amounts present 
in the environment or the spatial extent of the contaminant. 
 
Another important evaluation criterion is uncertainty. The reason is that screening 
studies usually are burdened by a degree of uncertainty because of a limited scope and 
budget. One typical situation is that only a few measurements have been made in an 
environmental compartment. If, for example, the substance is found in 50% of the 
samples from that compartment there is a large degree of uncertainty because on the 
one hand, the substance is only found in a few samples, but on the other hand it is 
detected in half the samples of that compartment. This is a situation that could lead to 
a recommendation of further sampling due to high uncertainty.  

 
A previous report within the Swedish national screening program has dealt with meth-
odologies for choosing screening substances and evaluating these (Bremle 2003). One 
purpose of this report was to offer a set of parameters that could be used to evaluate 
screening studies. The suggested parameters were: 

 Simplified risk assessment (MEC / PNEC) which should also include a de-
scription of sources of PNEC data as well as a focus on different matrices 

 Use patterns and volumes 
 Inherent PBT properties 
 Potential for long range transport 
 Degree of occurrence in different matrices 
 Special (toxicological) properties of concern 
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These are inherently complicated parameters and there a multitude of approaches for 
using these when evaluating substances. The following sub-chapters briefly describe 
these parameters. 
 
2.1.1 Spatial range and environmental occurrence 
Spatial range is an important parameter that describes the degree to which a substance 
is widespread in the environment (Scheringer 1996). A widespread substance can 
generally be considered problematic because if a chemical travels long distances, it 
may become widely distributed in regions far from where the chemical was produced 
or used. The spatial range of a substance depends on the (quantitative degree) of re-
lease, type of release (point sources and/or diffuse sources), the location(s) of the re-
lease, the tendency to partition to the different environmental media and on the kinet-
ics of transformation reactions in these media (Ranke 2001, Kawamoto and Park 
2006).  
 
In this context it is important to understand if a broad spatial range depends on phys-
icochemical properties or use patterns. If it depends on physicochemical properties, it 
is probably a more problematic compound because even a geographically limited use 
pattern may (in time) cause widespread pollution. Classical examples of very wide-
spread substances are the so called persistent organic pollutants (POPS) which are 
characterized by low water solubility, high lipid solubility, semi-volatility, and high 
molecular weights (Ritter et al. 2007). 
 
The spatial range of a contaminant can be evaluated using three basic approaches; fate 
models, physicochemical properties, or actual measurements. 
 
Fate models 
Fate models are used to approximately predict substance transport and environmental 
distribution. Detailed models will take into account a number of properties of the envi-
ronmental compartment that the substance is released into such as advective flow and 
size of the compartment (Scheringer 1996, Mackay 2001). Furthermore physiochemi-
cal substance properties and environmental parameters will be used in such a model to 
calculate the persistence of the compound. Most models of this kind are used to pre-
dict the global spatial range of substances (Scheringer 1996) 
 
 
 
 
 
 
 
 



S WE CO  V I A K  
M e tho do l o g y  f o r  r i s k  a s s e s sm en t  o f  sc re en i ng  su b s ta nc e s                                       

SWECO Environment 
 

 
 

 
                    9 

 

 

 

In general, numerical based models of this kind are to complicated and time consum-
ing to have any value within the context of assessing screening substances. However, 
analytical models using the fugacity approach1 may have great value in this context 
because they do not only predict the degree of transport, but also the quantitatively 
most important environmental compartments that the substance will end up in. All 
models trying the predict the spatial range of contaminants suffer from some common 
deficiencies; 
 
1) Most models make simplified assumptions regarding the environment to which 
contaminants are released. As an example, they commonly only consider the upper 
water level in oceans. The possibility of a slow build-up of huge reservoirs of con-
taminants in the waters of the deep sea is consequently not considered (Ranke 2001). 
 
2) Many times, the models do not represent the whole global environment, but only 
some specific region. This is for example the case when using the common Fugacity 
model Level III (Mackay 2001) which has a number of generic environments in-
cluded. These environments are based on specific Canadian regional scenarios and 
their relevance for Swedish conditions is uncertain. Consequently, to be able to use 
these models locally or regionally, effort may have to be spent on creating a model 
environment that represents some specific region in Sweden.  
 
3) Another problem with using limited environmental compartments is that the sub-
stances can simply be exported e.g. in the air to another region, so that a residence 
time in such a fate model is not a good approximation for its range in the environment 
as a whole (Ranke 2001). Some attempts at rectifying this has been proposed, for ex-
ample the global spatial range model put forward by Scheringer (1996).  
 
4) Another problem is the way that these models deal with transformation reactions 
(Schenker et al. 2007, Quartier and Müller-Herold 2000). In most models, if a sub-
stance is transformed, its transformation products are not considered further. These 
degradation products may not themselves be degraded and/or they may be transported 
to a different part of the environment where they persist. There are however analytical 
models that can be applied to this problem also (Quartier and Müller-Herold 2000). 
 
The models mentioned above focus on both the properties of the environment and the 
properties of the chemical using a number of joined equations, and many are focused 
on the global spatial range. For the purpose of screening studies, these models may 
then be too complicated and to uncertain on a national/regional level to be of use. The 

                                                      
1
 Fugacity reflects the tendency of a substance to prefer one phase (liquid, solid, or gas) over an-

other, and can be defined as the tendency to escape that phase. Given unchanged environmental 
conditions a substance will have a different fugacity for each environmental compartment. The pha-
se with the lowest fugacity will be where a substance will tend to prefer. Fugacity is a calculated 
property of a chemical. 
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main exceptions are some of the fugacity models where regional and local scenarios 
can be used. These are relatively simple to use and, most importantly, can predict the 
main matrices that a compound may appear in. Consequently, the results from such 
models can be used for sample planning within a screening study and to explain ob-
served results after measurements have been performed.  
 
Note, that care has to be taken when interpreting results given the uncertainties men-
tioned above, especially the problem with degradation product that could be more 
persistent than the parent compound. If the degradation products are known there is a 
possibility to plug these into a fugacity model to also test whether these may be a 
problem. 

 
Physicochemical properties 
Focusing on the inherent physicochemical properties of a compound may be the most 
viable approach to estimate the degree to which a chemical will travel long distances 
given the resources available in a screening project and the uncertainties mentioned 
above. Volatility is for example an important global transport parameter because sub-
stances classified as semi-volatile can occur either in the vapour phase or adsorbed on 
atmospheric particles, thereby facilitating their long range transport through the at-
mosphere (Kallenborn 2006)  
 
Although there are sometimes order of magnitude uncertainties in these relationships, 
they are still deemed to be of sufficient quality to be used in chemical risk manage-
ment for national and translational chemical regulatory purposes. For example, in the 
new EU legislation on registration, evaluation, authorisation and restriction of chemi-
cals (REACH)2, quantitative activity structure relationships (QSARs) are an integral 
part of the chemical risk assessment.  
 
Observed geographical reach 
Models and theoretical predictions are inherently uncertain, and the major advantage 
of assessing chemical in screening studies is the data commonly available on levels in 
different environmental compartments. If there are data of sufficient quality available, 
these should be very important when assessing spatial range. 

 
One important factor is the degree of substance occurrence in background localities. If 
the substances are present there, this is an important indication that these substances 
may travel long distances. Note, when such data is assessed, it has be considered 

                                                      
2
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 

concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), estab-

lishing a European Chemicals Agency. 
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whether the limit if quantification is low enough to truly detect long range transport in 
the chosen media.  
 
In general there is no given set of rules when assessing spatial range from measured 
data. In section 3.2, some general ideas on this issue are nevertheless presented. The 
exact methodology for how screening measurement are used to asses spatial range is 
not vital as long as it is done in a standardized manner.  
 
 
2.1.2 Risk based evaluation 
Risk based substance evaluation can focus on ecological and/or human risk receptors. 
Human risk assessment is usually very involved since it is based on calculating expo-
sure through a number of possible pathways. Also, there is significant work involved 
in extrapolating acceptable toxicant levels from animal studies (Paustenbach 2007). 
Ecological risk assessment is usually simpler because ecotoxicological tests has been 
performed directly on the organism in question, and measured concentrations can be 
directly translated to exposure concentrations since the organisms commonly are in 
direct contact with the environmental matrix in question. Only ecological risks are 
usually assessed in screening studies, mostly because ecological risks are simpler to 
assess. 
 
One basic premise upon which ecological risk assessments are founded is that the risk 
is deemed tolerable if it can be shown that environmental concentrations (predicted 
and/or measured) will be below a threshold concentration that is considered to have no 
impact on organisms living in the ecosystem (Suter et al. 2000). Consequently, risk of 
damage to the environment by chemical substances is commonly quantified by com-
paring the predicted concentration (Predicted Environmental Concentration = PEC) or 
the measured concentration (Measured Environmental Concentration = MEC) with a 
Predicted No Effect Concentration (PNEC) (Van Leeuwen and  Hermens 1995). The 
quotient of these is called the risk ratio which is a central concept in the regulation of 
chemicals in the European Union3, both in the older regulation and in the newly 
adopted REACH regulation. 
  
Ecological PNEC values are the concentrations below which unacceptable effects on 
organisms most likely will not occur. It is usually derived from laboratory test data 
using assessment factors. The assessment factors are meant to extrapolate the results 

                                                      
33 Technical Guidance Document in Support of Commission Directive 93/67/EEC on Risk Assess-

ment for New Notified Substances and Commission Regulation (EC) No 1488/94 on Risk Assessment 

for Existing Substances. Office for Official Publications of the European Communities, Luxembourg, 

1996. 
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of mono species laboratory tests to a multi species ecosystem. In establishing the size 
of such assessment factors, a number of uncertainties have to be considered. These 
include intra- and interlaboratory variation of toxicity data, intra- and interspecies 
variations, short- to long-term toxicity extrapolation, laboratory data to field impact 
extrapolation. This is outlined in the Technical Guidance Document (TGD) of the 
European Commission4. Accordingly, the TGD provides different assessment factors 
depending on the extent of uncertainty.  
 
One common criticism with the usage of a PEC/PNEC is that it is very demanding. 
Especially the determination of a predicted environmental concentration can be com-
plicated (Keller et al. 2007). This report concerns assessment of measured concentra-
tions in screening studies and the problem is consequently avoided. Another problem 
concerns the assumption that it is possible for a substance to have a ”no effect” con-
centration. The conclusion from this is that environmental concentrations below the 
PNEC indicate a complete absence of a risk (Kapusta 2006). This is not logical from a 
scientific point of view since risks can only have different magnitudes (Kaplan 1997). 
 
Another point of denigration is that uncertainties that have occurred during the as-
sessment is usually not reflected in the final PNEC values. They are taken into account 
by using assessment/uncertainty factors but in the end, the final PNEC only consists of 
one value. Less conservative methods that use species sensitivity distributions avoids 
this problem by including data from a number of different species to derive a fraction 
of the total of number of species that may be affected (Aldenberg and Jaworska 2001, 
Posthuma et al. 2001). The concentration that only affects 5% of all species is denoted 
HC5 and is conceptually viewed as a low-risk concentration that comes close to a 
PNEC value (RIVM 2001). 
 
Another common way of treating the uncertainty is to use probabilistic risk assessment 
where the probability that a PEC or MEC exceeds a PNEC is assessed (Burmaster and 
Andersson 2006, Kaplan 1997). Such methods are somewhat demanding but given the 
easy-to-use software tools available and the valuable information they provide on 
uncertainty, this approach could perhaps be included in the screening studies. 
 
2.1.3 Amounts and volumes 
It seems reasonable that the total amount of a substance present in the environment at 
any given time is one important metric for the risk of that particular substance (Ranke 
2001). This is not only influenced by total amount released per time, but also by all 
processes which purge a chemical from the environment (Snyder et al. 2000). The 
conservative approach is to assume no degradation and from this point of view pro-

                                                      
4
 Technical Guidance Document in Support of Commission Directive 93/67/EEC on Risk Assessment 

for New Notified Substances and Commission Regulation (EC) No 1488/94 on Risk Assessment for 
Existing Substances. Office for Official Publications of the European Communities, Luxembourg, 
1996. 
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duction volumes are important parameters in an assessment of screening substances. 
The maximum release to the environment globally is the global production volume. 
For a national screening assessment, it is perhaps as interesting with the national vol-
umes of production, import and distribution. Such information is available in the na-
tional product registry5. If a chemical persist in the environment, the historical release 
to the environment will also affect its environmental presence today. Consequently it 
is prudent to include historical chemical release in an assessment. 
 
It can be assumed (at least within the EU) that most production facilities, because of 
regulations, have approximately the same type of barriers towards release during pro-
duction. Consequently the production type should not affect the environmental occur-
rence. However, the chemical product use/category may be very important for the 
environmental distribution of a substance. For instance, chemicals used in consumer 
household products may reach surface water recipients through municipal wastewater 
treatment plants relatively shortly after production and consumer usage. Other types of 
chemicals that are part of building material for instance, may be released during a 
much longer time, more diffusively and from more locations. Such information can be 
considered for example when evaluating whether the risk based evaluation should 
focus on regional or local measured concentrations. 
 
There are formal methods for assessing release during production, usage and occur-
rence in landfills for different product categories (RIVM 1999), but these are deemed 
outside the scope of the screening studies. Instead, a qualitative evaluation may be 
performed based on information from the Swedish and Nordic product registries and 
from the other international databases such as the OECD SIDS database. (http://cs3-
hq.oecd.org/scripts/hpv/)  
 
 
2.1.4 Bioaccumulation 
An important step in the analysis of how problematic a substance is relates to how 
much of the released substance that is actually present within the living organisms. 
This can be regarded as a very relevant indicator of the risk for (eco)toxicological 
effects because a substance has to enter an organism in order to cause any effects 
(NRC 2001). To predict the actual contaminant concentrations in organisms, quantita-
tive information on the released amount, the transport and fate as well as ecological 
information on the life stages and biomass of the organism would be needed. If the 

                                                      
5 The product registry is a national database on more than 120 000 chemical products and biotechni-

cal organisms. The information about these are provide by approximately 2 500 organisations that are 

required to do so by law. A notification to the product registry has to be done if a legal entity pro-

duces, packages, distributes, redistributes or imports certain chemical products if the yearly volume 

exceeds 100 kg per product. 
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purpose is only to assess the relative differences between compounds, a metric that 
indicates the tendency to accumulate in organisms is sufficient (Felijtel  et al. 1997). 
Such a general metric is based on general some assumptions (Meylan et al. 1999)  

 
 the substance is not transformed in the environment  
 uptake and clearance is dominated by equilibrium partitioning into the lipid 

content of the organism 
 octanol is satisfactorily similar to lipids regarding its properties as a matrix 

for physicochemical partitioning. 
 
If these assumptions are valid, a contaminants tendency to partition into octanol (F the 
log octanol-water partitioning coefficient = log Kow) is proportional to the bioac-
cumulation potential. This bioaccumulation potential is deemed the bioconcentration 
factor (BCF) which is basically the ratio between the concentration in the environment 
and the concentration in an organism at steady state. The most common way of meas-
uring BCF is to expose a fish a low concentration of a substance in the surrounding 
water, which is preferably held constant using flow-through systems. In practice it has 
been shown that there is usually a very good relationship between the measured BCF 
and the logKow for organic substances (Meylan et al. 1999), which shows that the 
given assumptions hold, at last in aquatic ecosystems. The relationship between log-
Kow and BCF also exists for some soil ands sediment living organisms, most com-
monly earthworms which can be conceptually likened to a fish in that they are lipid 
rich organisms in direct contact with the contaminated media (Eegeler et al. 1997). 
 
The total amount of contaminants present in an organism is dependent on both the 
direct non-biological uptake from surrounding media (which is given by the biocon-
centration factor) and the biomagnification which results from dietary uptake (Arnot 
and Gobas 2006). The total uptake in the organism is denoted bioaccumulation and it 
is the sum of bioconcentration and biomagnification. 
 
Biomagnification describes the enrichment of a substance in a consumer organism as 
compared to its food organisms. For aquatic food chains, it can not only be caused by 
the uptake of contaminated food by the consumer, but also by less proficient degrada-
tion processes in the consumer organism compared to the food organism. There are a 
number of freely available models to calculate the biomagnification and consequently, 
the bioaccumulation. 

 
However, within the EU legislation REACH (Registration, Evaluation Authorisation 
and restriction of Chemicals) only the bioconcentration factor is considered for assess-
ing the potential for accumulating in organisms. It is recommended that the same 
methodology is used here. 
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2.1.5 How to rank the evaluation parameters  
There are several possibilities for using scales when scoring different substances. 
Some issues to consider are:  

 
 How many possible scores should be on each scale? This number can be as  

low as three (low, medium, high) and as high as 100 (percentage scale) 

 Should the scale be an absolute scale or should it be relative to the specific 
set, so that its lowest value for each indicator is equivalent to the lowest 
value occurring in the specific set and its highest value is equivalent to the 
maximum value for the set? 

 Should the scale be equal for all indicators? 
 
The answer to these questions will depend on the accuracy needed in the final screen-
ing substance evaluation (Ranke 2001). Setting up an absolute scale for evaluation 
parameters is feasible if this can be done in a widely accepted manner. However, there 
are advantages to using one scale for all parameters because it simplifies the compari-
son of different substances and will facilitate the interpretation of the results consid-
erably. An equal scale, however, might be interpreted as equal importance of the pa-
rameters which may not be the case. Especially if the uncertainty in a parameter is 
high, its importance should decrease. In the end, there are good reasons for choosing 
different methodologies for ranking, but most important is that the reasoning is clearly 
communicated.  

 
 

2.2 Methods used in Sweden  
 
2.2.1 Choice of screening substances  
The choice of screening substances in Sweden is usually a collaborative effort be-
tween the Swedish Environmental Protection Agency and the Swedish Chemicals 
Agency. These two also receive input from other governmental agencies as well as 
external consultants. In most instances, a number of screening substance candidates 
are reviewed before they are chosen to be included in a screening study.   
 
2.2.2 How are the results evaluated 
A number of Swedish screening reports have been reviewed to assess the methodolo-
gies used for assessing whether screened substances constitute a problem and whether 
more (screening) work is required to properly assess a substance.  
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Since the report by Bremle (2003) has been available by all the organizations and 
consultants that perform the screening studies, the suggested evaluation parameters 
from that report were used as a basis for the review. The review has focused partly on 
risk based methods for substance evaluations and partly on other evaluation parame-
ters. The review is thoroughly presented in appendix 1 and summarized in Table 2.1 

 
Table 2.1 Results of evaluation of a number of Swedish screening studies. More detail is given 
in appendix 1. 

Substance and refer-
ence [no] 

Evalua-
tion? 

Method of risk 
assessment 

Level of detail 
of risk assess-
ment or motiva-
tion for no risk 
assessment123  

Level of 
detail in non-
risk evalua-
tion456 

Results of evalua-
tion 

Linear alkyl benzene 
sulfonate (LAS) 

Yes MEC/PNEC  Low – Medium Medium No risks found. 

Octadecyl 3-(3,5-di-
tert-butyl- hydroxy-
phenyl)propionate 

No None Low Low  

Dicyclohexylamine, 
DCHA, IDDP, dipheny 
amine, NCBA. 

Only for 
DCHA 

MEC/PNEC Medium Low No risk at present. 

Pigment yellow 1, 
Pigment orange 5, Pi 
ment red 53:1 and 
Pigment red 170.  

No None Low No evaluation  

Organophosphates: 
TCPP, TDCPP, TCEP, 
TBP, TBEP, TPP, 
EHDPP, TCP, ToCP, 
dBPhP, BdPhP, TEHP  

Yes 

Human expo-
sure compared 
to toxicological 
reference value 

Low – Medium Medium – 
high 

Low risk to humans 

Platina, Rhodium, 
Palladium.  

Yes MEC/PNEC Low – Medium Low - medium Low risk to aquatic 
environment 

Sucralose Yes MEC/PNEC Low – Medium Medium Low risk to aquatic 
environment 
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Substance and refer-
ence [no] 

Evalua-
tion? 

Method of risk 
assessment 

Level of detail 
of risk assess-
ment or motiva-
tion for no risk 
assessment123  

Level of 
detail in non-
risk evalua-
tion456 

Results of evalua-
tion 

Resorcinol, m-Cresol 
and Triclosan 

Yes Yes Medium – High No evaluation 
Low risk except for 
Resorcinol at one 
sampling point. 

Bisphenol A  Yes 

Human expo-
sure compared 
to TDI value 
and fish con-
centration 
compared to 
effect level. 

Medium No evaluation Low risk for fish and 
humans. 

CNS Pharmaceuticals  Yes MEC/PNEC Medium - High Medium 
Low risk for the 
aquatic environ-
ment. 

Phthalates, DEHP, 
DINP, DIDP 

No None Very low. Low - medium  

Biocides , 14 sub-
stances  

Yes MEC/PNEC Very low. Low 
Probably low risk to 
the aquatic envi-
ronment 

Siloxanes No No risk as-
sessment 

Very low. Low - medium No risk assessment 

Biocides, 7 substances Yes MEC/PNEC Medium Low 

Some substances 
could exhibit a risk. 
To little data to 
exclude possible 
effect in the envi-
ronment 

Musk substances Yes MEC/PNEC Medium - High Medium 

Some substances 
could exhibit a risk 
to the aquatic envi-
ronment.  To little 
data to exclude 
possible effect in the 
environment. Low 
bioaacumulation. 

Diethanoleamine Yes MEC/PNEC Medium Low 

Probably not a risk 
to the aquatic envi-
ronment.  To little 
data to exclude 
possible effect in the 
environment.  
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Substance and refer-
ence [no] 

Evalua-
tion? 

Method of risk 
assessment 

Level of detail 
of risk assess-
ment or motiva-
tion for no risk 
assessment123  

Level of 
detail in non-
risk evalua-
tion456 

Results of evalua-
tion 

Organotin compounds  Yes 

MEC / PNEC 
and compari-
son of levels in 
fish with TDI 
levels.  

low Medium - high 

Levels of organotins 
are close to or above 
acceptable levels for 
health and the envi-
ronment in certain 
areas. 

1  “Low” denotes a risk assessment or choice not to perform one where no details are given and where the sources of 
data is not discussed and/or evaluated with regards to their reliability. 
2  “Medium” denotes a risk assessment or choice not to perform one where moderate details are given and where the 
sources of data is moderately discussed and/or evaluated with regards to their reliability. 
3  “High” denotes an explicit risk assessment with its own section in the report where details are given and where the 
sources of data is discussed and/or evaluated with regards to their reliability. Choice of toxicity data and/or assess-
ments factor should be motivated. Dilution factors should also be evaluated. Implications of the risk and recommenda-
tions regarding the need for better data should also be given. Also, efforts to find more (eco)toxicological data should 
be described, i.e. which databases and/or literature sources were searched. 
4 ”Low” denotes an evaluation that briefly discusses a number of parameters such as PBT properties, amounts re-
leased to the environment and/or frequency of detection without drawing any conclusions.  
5 ”Medium” denotes an evaluation that connects a discussion of various parameters such as PBT properties, amounts 
released to the environment and/or frequency of detection to conclusions regarding the needs for further studies and 
status of the substance. 
6 ”High” denotes an evaluation that clearly connects a discussion of various parameters such as PBT properties, 
amounts released to the environment and/or frequency of detection to conclusion regarding the needs for further stud-
ies and/or whether the substance may constitute a problem or not. This should also include a statement about the 
reliability of any conclusions. 

 
A common features of the risk assessments performed in the Swedish screening stud-
ies is that they mostly focus on the aquatic environment although substances has in 
many instances been found in other environmental compartments. Also, there is usu-
ally a lack of discussion regarding uncertainties and the assumptions used for the risk 
assessment. The fact that the assessed risks are based more on a high assessment fac-
tor (used to derive a PNEC value) rather than the actual ecotoxicological properties of 
a substance is rarely discussed (see section 3.3). There is also commonly a lack of 
motivation as to why no evaluation is done even though a substance may have been 
found. 
 
The review indicates difficulties with using non-risk based evaluation criteria to assess 
whether a substance is a problem or not. This is because there are usually no metrics 
to compare with. The methodology that is suggested in this report provides some non-
risk parameters and describes how these can be evaluated.  
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3 A methodology for screening 
assessment 

The following sections present a methodology that can be used to assess the results 
from screening studies. A major tenet of this methodology is that the exact methodol-
ogy is not vital as long as it is logical and reasonably scientific. Also, the assessment 
should be done in an standardized manner to allow comparison between screening 
substances. Some main features of the methodology are: 
 
 Measurement results from the screening studies should be an integral part of 

the assessment 
 The methodology should not require a large amount of resources to be used 

because of a limited budget in the screening studies. More in depth studies 
can be performed in a later stage which follows a tiered approach to chemi-
cal assessment. 

 The methodology is only qualitative when quantification do not require any 
major efforts. In other cases qualitative assessments are used. 

 The methodology should as far as it possible be objective in the sense that 
different actors using the same methodology should reach basically the same 
conclusions. This may be a problem when ranking different parameters, 
even though suggestions for qualitative scoring are given. 

 The methodology should encompass uncertainty, not as a assessment pa-
rameter per se, but as an important consideration  

The evaluation is performed by first filling in a predefined detailed assessment table 
which is exemplified for diethanolamine (a screening substance from 2007) below 
(Table 3.2). Based on this assessment table, a final condensed assessment is performed 
using the methodology in Table 4.1. 
 
In the following subchapters, a general overall strategy for substance evaluation is 
firstly presented followed by subchapters on the different evaluation parameters. The 
focus is on describing how they should be assessed and which sources for information 
that should be used. These evaluation parameters are also described in section 2.1. 
 

3.1 A strategy for evaluation 
The screening studies are usually limited in scope as well as budget. Consequently, the 
screening compounds can not be put through a rigorous evaluation process within the 
framework of the screening study. Instead, the evaluation performed in a screening 
study should be limited in scope while still being scientifically sound. Results from the 
screening studies may indicate a need for more in-depth evaluations but these are then 
outside the scope of the screening studies. The whole process of evaluating screening 
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substances and reaching a decision on how to proceed should consequently use a 
tiered (iterative) approach in order to save resources. The process involves decisions 
on: 

 when there may be a need for further screening studies  

 when there may be a need for further more detailed substance assessments 

 when there may be a need for in-depth data generation to be able to perform 
the assessment 

There is a need for a procedure that defines the responsibilities that lay within and 
outside the screening studies. An embryo to such a procedure is given in Figure 3.1 
which shows the different steps and decision points that may exist in this process and 
the different choices available during the different stages. The stage denoted “sub-
stance evaluation” in Figure 3.1 is further described in section 3.2 - 3.5 and section 4 
of this report and should be considered the core assessment within a screening study. 
 
The value of such a procedure is that it clarifies which steps that has to be taken before 
decisions are taken and where in this process different screening substances currently 
are. Table 3.1 summarizes and exemplifies the steps in Figure 3.1. A suggestion for 
future work would be to review all substances that has been part of the screening pro-
gram using the procedure of Figure 3.1 and summarize the evaluations in a table simi-
lar to Table 3.1. 
 
Table 3.1 Stages that a screening substance has reached and decisions taken. 
 Screening 

study 
Substance 
evaluation 
according to 
suggestion 
in this report 
(Table 3.2) 

Risks Further 
screening 
performed 

Further assess-
ment performed 

Decisions 

Substance 
1 

Yes Yes Yes Yes No No problem 

Substance 
2 

Yes Yes Yes No No No decision 
because lack 
of data  

Substance 
3 

Yes No No - - No problem 

Substance 
4 

Yes No - - - No decision 
because lack 
of data 

 
 
 
 
.  
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Separate projects

Screening 
measurements

Has relevant matrices 
and/or samplings points 

been measured?

no

No need for further 
investigations of the 

substance 

yes

Is there data and/or QSAR 
methods available for supporting 

substance evaluation?

yes

Substance 
evaluation

no
Risks?

Further data generation:
• Literature searches
• Read across
• Test

no

yes

In-depth substance evaluation:

• Literature searches
• Better assessment of spatial range
• Development of species sensitivity 

distributions

Risk?

no

yes

Decisions

Within the scope of screening studies

Further screening 
studies or in 

depth evaluation

Further screening 
studies or decisions

Has the substance
been found?

no

yes

Separate projects

Screening 
measurements

Has relevant matrices 
and/or samplings points 

been measured?

no

No need for further 
investigations of the 

substance 

yes

Is there data and/or QSAR 
methods available for supporting 

substance evaluation?

yes

Substance 
evaluation

no
Risks?

Further data generation:
• Literature searches
• Read across
• Test

no

yes

In-depth substance evaluation:

• Literature searches
• Better assessment of spatial range
• Development of species sensitivity 

distributions

Risk?

no

yes

Decisions

Within the scope of screening studies

Further screening 
studies or in 

depth evaluation

Further screening 
studies or decisions

Has the substance
been found?

no

yes
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Figure 3.1 An overall  process description that defines which part of the substance evaluations that should be part of the screening studies.  
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3.2 Spatial Range 
As described in section 2.1.1 there are several methods available to assess spatial 
range. These are either based on evaluating measured concentrations or on theoretical 
predictions. 
 
3.2.1 Measured occurrence 
The occurrence parameter is based on the actual measurements in a screening study. 
This should be a very important part of the evaluation because measurements (that are 
correctly performed) are in many cases less uncertain than theoretical predictions. The 
methodology chosen here is based on a distinction between occurrences close to point 
sources, locally, regionally or nationally.  
 
The sampling characteristics of the screening studies should be taken into account 
when evaluating this parameter. The screening studies are usually performed in one 
stage meaning that both point sources, downstream sampling points and background 
locations are sampled in one “sweep”. After the screening results are obtained, it is 
thus appropriate to assess whether all relevant matrices and locations types has been 
measured before continuing with the evaluation. For instance, a specific type of point 
source may have only been sparsely included. If it turns out that this is the only type of 
point source emitting the substance to the environment, it may judged that the screen-
ing study do not encompass the correct sampling points and/or matrices for an evalua-
tion to be possible. This is also included as a separate/evaluation step in Figure 3.1 
above. 
 
If samples are found only in the vicinity of a defined point source such as industrial 
outfalls, municipal waste water treatment plant or storm water out falls, then the sub-
stance could be considered only to occur close to point sources. If the substance is 
found locally around for example a known source but not in a broader region, then the 
substance could be considered to be locally occurring. If the substance is found all 
over a region, but not nationally, then it can be deemed to be regionally occurring. The 
difference between local and regional occurrence is at best fluid. In some instances it 
is clear hat the data do not support a distinction between these two which should be 
included in the assessment table by using a range for the ranking of spatial range. 
 
Substances that are nationally occurring are those that are found at many differ-
ent type of sampling points both in unaffected and affected areas. Note, that sub-
stance that is nationally occurring may not necessarily be emitted in Sweden, but 
can for example be a global POP (Ritter et al. 2007). The best indication of na-
tional occurrence is the prevalence in background areas, as well as a geographical 
pattern that is not connected to the presence of point sources. Once again these 
definitions are fluid. As an example, nonylphenol in surface waters was mostly 
found in densely populated regions in southern Sweden and to a lesser degree in 
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the sparsely populated northern parts of Sweden in a screening study from 2006 
(Figure 3.2). A later study measured nonylphenol concentrations once a month at 
15 locations in Sweden. During a few months, nonylphenol was also found at 
low levels in national background localities which indicates a (trans)national 
spatial range. Consequently, nonylphenol seem to be a mostly regionally occur-
ring substance, but also to a lesser degree a nationally occurring substance. 
 
When using measured concentrations to assess spatial range it is important to con-
sider:  

A. Whether a point source location is only affected by one possible source.  

B. If sampling is done directly in sources such as storm water man holes, sew-
age sludge or industrial effluents then sampling in the vicinity of the source 
also has to be performed to asses spatial occurrence. Only samples in the ef-
fluents and not in the vicinity are not sufficient to assess spatial occurrence. 

C. When assessing concentrations at background localities it should be reviewed 
whether the limit of quantification (LOQ) is low enough that long range 
transport can be assessed. 
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Figure 3.2 Geographical distribution of the ratio between EQS values and measured concentrations 
of nonylphenol. The picture is taken from the report Nationwide screening of priority substances: 
http://www.naturvardsverket.se/upload/02_tillstandet _i_miljon/Miljoovervakning/ rap-
porter/miljogift/rapport_vattendirektivsamnen.pdf 

 

3.2.2 Persistence 
3.2.2.1 PERSISTENCE AS A MEASURE OF SPATIAL RANGE  
Chemical persistence is defined as a resistance to environmental degradation through 
chemical, biological, and photolytic processes (Ritter et al. 2007). There is a well 
known relationship between environmental persistence and spatial range where in-
creasing persistence increases the potential for long range transport (Ritter et al. 2007). 
Moreover, persistent chemical are also proven to bioaccumulate in organisms and 
biomagnify in food chains. 
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Because of this, persistence is suggested to be an important spatial range parameter to 
be included in the evaluation of screening chemicals. Persistence is also appropriate to 
include because there are well known quantitative relationship between a chemicals  
structure and its environmental persistence (Boehling et al. 1994), that are used in 
freely available models to calculate persistence. 
 
3.2.2.2 METHODS TO ESTIMATE PERSISTENCE 
It is suggested that the tool PBT profiler (http://www.pbtprofiler.net/) is used to esti-
mate persistence. The PBT profiler methodology is described in some detail in the 
information box below.  
 
The reason for using PBT profiler for estimating of persistence is that: 

 PBT profiler is a freely available web tool. 
 It is based on both fugacity calculations of the predominant matrices as well 

as QSAR calculations of biodegradation potential in those matrices. 
 It only requires a chemical identifier (e.g. CAS number) or chemical struc-

ture (using SMILES6) as input.  
 It uses databases of empirical data for chemical properties. If no empirical 

data is available, QSAR models are used estimate chemical properties. 
 The methodology used for the calculations as well as the assumptions and 

uncertainties are clearly described. 
 
There are other freely available tools for assessing PBT properties, such as the OECD 
sponsored tool, Pov and LRTP Screening Tool 7, that includes a direct calculation of 
long range transport potential. This tool requires more input data than PBT profiler 
while being less easy to use. Also, the methodologies and approaches used are not as 
transparent. Another tool that is under development is the AMBIT tool 
(http://ambit.acad.bg/), but a decision on whether to use this has to wait until it is fully 
developed. 
 
To use PBT profiler the user supplies the CAS number. If this is not available (for 
example when a degradation product is assessed) a SMILES code representing the 
chemical structure can be used instead. After clicking the “start the pbt profiler” but-
ton the PBT assessment is presented. By clicking the “P2 consideration” button the 
data needed for filling in the evaluation table is presented. 
 
 
 

                                                      
6
 http://www.daylight.com/smiles/  

   http://en.wikipedia.org/wiki/Simplified_molecular_input_line_entry_specification  
7
 (http://www.oecd.org/document/17/0,3343,en_2649_34373_40754961_1_1_1_1,00.html), 
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PBT profiler for estimating persistence as a measure of spatial range 

The PBT profiler uses a well-defined set of procedures to predict the persistence when experimental 
data are not available. The only user-required inputs are a unique identifier and/or a SMILES notation

1
. 

The persistence values estimated by the PBT profiler are automatically compared to criteria published 
by the US EPA. 

The PBT Profiler uses three environmental compartments (water, soil, and sediment) to determine the 
persistence of a chemical in the environment. Firstly, calculations are done to estimate the percentage 
of a chemical in each medium. Using the predominant environmental media, the half-life in that media is 
calculated and compared to the EPA criteria to determine the persistence classification. An overall per-
sistence in all environmental compartments is also calculated.  

The PBT profiler uses the Level III fugacity model 
1
 to determine the percentage of a chemical in each 

medium. The fugacity model requires a series of physical/chemical properties and environmental half-
lives as input. These are automatically provided using a set of QSARs and models. The fugacity model-
ing in PBT profiler uses a standardized environment and emissions conditions for the fugacity calcula-
tions. This introduces a number of uncertainties (see section 2.1.1 above) For example; the percent in 
each medium will change as a function of the size of the compartments chosen. Moreover, the results 
are calculated at steady state; a condition that may not occur in the environment. However, in the output 
of the model the persistence for different emission scenarios is tabulated, and consequently it is possible 
to assess these uncertainties. 

The half-life for degradation of a chemical in water, soil, and sediment is determined using the ultimate 
biodegradation expert survey module of the BIOWIN estimation program

1
. This estimation program pro-

vides an indication of a chemical’s environmental biodegradation rate in relative temporal terms such as 
hours and days which is converted to a chemical half-life using a set of conversion factors.  The model 
assumes aerobic conditions for biodegradation in water. For sediments the rate of biodegradation is 
one-ninth of that in the water column because of assumed anaerobic conditions. The biodegradation 
rate in soil is assumed to be, on average, one-half of that in water.   

The half life in the most predominant compartment is one important result from the PBT profiler. The 
second important spatial range parameter is the overall persistence. This is conceptually a weighted av-
erage of the persistence in the individual media, expressed as the environmental residence time which 
is equivalent to the total amount of the chemical in the defined environment divided by the total loss rate 
due to (degradation) reactions. The overall persistence is a good way of expressing relative persistence 
if, as an example, a chemical is released to one medium but swiftly partitions to a different, and the half-
life of the chemical is very different in each compartment.  

1Weininger, D. (1988) SMILES, A chemical and information system. 1. Introduction to methodology and encod-

ing rules. Journal of Chemical Information and Computer Sciences, 28.: 31-6. 
2Mackay D. Paterson S. Shiu, W.Y. (1992) Generic models for evaluating the regional fate of chemical. 

Chemosphere, 24. 695-718. 
3Boethling, R.S. Howard, P.H. Meylan, W.M. Stiteler, W. Beauman, J. Tirado, N. (1994) Group contribution 

method for predicting probability and rate of aerobic biodegradation. Environmental Science and Technology 
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3.3  Risk based evaluation 
The risk based evaluation is based on the ratio between measured environmental con-
centrations (MEC) in the screening study and predicted no effect concentrations 
(PNEC). This ratio is presented in the assessment table (Table 3.2). The assessment 
should be done for each environmental compartment that the substance has been found 
in except for air. Issued related to the choice of representative MEC values and PNEC 
values are presented in the following sections.  
 
 
3.3.1 Which concentrations should be used 
It is very important to understand the uncertainties in the measured environmental 
concentrations because the degree of uncertainty affects how the obtained risk ratios 
are interpreted. 
 
In order to broadly address the issue of variability it is suggested that PNEC values are 
compared to both the maximum MEC and a median MEC (see Table 3.2). By compar-
ing these, a sense of the spread in possible risk ratios is obtained. The issue is then to 
assess which median MEC that should be used. Clearly it is often not meaningful to 
include background concentrations in the median MEC. Instead, it may be most mean-
ingful to use local or regional median MEC values. The choice depends on the type of 
sampling programme used and the stated purpose of the study. It is however important 
that the choice is motivated and clearly presented. 
 
Another issue to consider is how well the study encompasses spatial and temporal 
variability. As an example, few local measurements indicate an uncertain local risk 
ratio. This uncertainty also depends on the spread of the measured concentrations.  
 
For measurement in surface waters, the temporal variability becomes important. Some 
insights into the temporal variability of organic substances and metals in surface wa-
ters of Sweden are given in a screening focusing on the temporal variability of WFD 
priority substances8. If substances are assessed downstream of waste water treatment 
plants, there is usually god information on the temporal variability of incoming load 
and flow patterns of the recipient that can be used to roughly assess if sampling has 
been done during a period of high or low dilution. 
 
In general, if it is deemed that the MEC values do not represent the true worst case 
local or regional contaminant situation while the risk ratio is above 0.19 it should be 
considered whether further screening studies are needed.  

                                                      
8
 http://www.naturvardsverket.se/upload/02_tillstandet_i_miljon/Miljoovervakning/rapporter/miljogift/sweco-

rapport-vattendirektiv-2007-2008.pdf   
9
 A value that is deemed sufficiently conservative. The exact value is not as important as the usage of one 

standardized value for comparative purposes. 
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3.3.2 Which PNEC value should be used 
As mentioned in section 2.1.2 it is suggested that ecological risks are primarily as-
sessed. The exception could be to include generic guideline values for e.g. drinking 
water and soil for protection of human health, especially if the substance is found 
close the e.g. living areas or where local water resources are used for drinking. Also, it 
may be the case that no ecological PNEC values can be obtained while there are 
guideline values for protection of human health. In these instances, health based crite-
ria could be used. If human health generic guideline values are used this could be 
clearly expressed using a separate row in the assessment table.  
 
Ecological PNEC values are the concentrations below which unacceptable effects on 
organisms most likely will not occur. It is usually derived from acute or chronic data 
using assessment factors, which are meant to extrapolate the results of mono species 
laboratory tests to a multi species ecosystem. It may also be derived using species 
sensitivity distributions (SSD). In general, low risk values derived using SSDs are 
much more trustworthy than those based on assessment factors. In fact, it has been 
argued that the assessment factor methodology should not be considered a risk as-
sessment approach per se but rather the first tier in multi tiered approach towards as-
sessing the “true” ecological risks of a substance (Hansen et al. 1999). On the other 
hand, SSDs requires more data than assessment factors. Consequently there are many 
cases when PNEC values based on SSDs can not be derived. 
 
For the methodology presented in this report it is suggested that the PNEC values 
should be based on the SSD approach if such data is available, because: 

 It is a scientifically sound methodology that has a broad acceptance both in 
Europe and in other countries (Posthuma et al. 2001).  

 It is easier to communicate (than assessment factors) because the value cal-
culated is (theoretically) a concentration that protects X% of all species in an 
ecosystem. It is not easy to describe or explain a PNEC value based on as-
sessment factors 

 It is a transparent and objective methodology as opposed to the assessment 
factor approach where different assessment factors for different extrapola-
tions are used by different national and translational authorities. It is for ex-
ample telling that many assessment factors has the base 10 (10, 100 or 
1000), presumably because it is convenient when doing the risk calculations. 

 
Low risk concentrations based on SSDs has been developed for a large number of 
substances by the Dutch National Institute for Health and the Environment RIVM, and 
the reports covering different substances can be found by using the search function at 
the RIVM homepage10. Moreover, there are an increasing number of articles on using 
                                                      
10

 http://www.rivm.nl/cgi-bin/htsearch?config=zoek-en&words= 
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the SSD approach for emerging substances such as Triclosan (Capdevielle et al. 2008), 
pharmaceuticals (Caldwell et al. 2008) and Linear alkylbenzene sulphonate (Jensen et 
al. 2006). 
 
If no low risk values or PNEC values can be found in the literature, these should be 
developed, preferably using SSDs. The methodology for developing PNEC values 
based on the SSD approach can be found in a number of  reports (Verbruggen et al. 
2001 - publicly available), articles (Aldenberg and Jaworska, 2000) and books (Post-
huma et al. 2001). If there are not enough data to develop PNEC values based on the 
SSD approach, the assessment factor approach can be used instead. Preferably using 
the European TGD methodology because it is accepted by regulatory agencies within 
the EU (European Commission, 2003).  
 
Consequently, which approach that should be used depends on the substances in ques-
tion, the resources available and the degree of seriousness of the problem. The deci-
sion can preferably wait until after the screening measurements have been done. If the 
substance in question has not been detected and a sufficiently low LOQ has been used, 
no MEC/PNEC needs to be developed. On the other hand, if the substance is very 
common it may be worth the resources to develop a PNEC value based on an SSD.  
 
In the cases where the substance has not been detected is has to be clarified that the 
LOQ is markedly lower than the PNEC value. For some substances such as tributyltin 
in surface waters this is clearly a problem. 
 
If no test data can be obtained on the ecotoxicity, then QSAR methods has to be used 
to at least approximate a risk level in the aquatic environment. The only tool that is 
publicly available and accepted by governmental agencies to estimate ecotoxicity is 
the ECOSAR model11. It is very important to assess the results from an ECOSAR run 
because there are a number of limitations in the predictions based on the type of com-
pounds evaluated. This is not immediately apparent from the output but has to be re-
viewed by looking at the detailed results of the model. 
 
Finally, for some substances that are very persistent and/or very bioaccumulative the 
risk ratio approach may not be pertinent at all. The main risk associated with these 
types of compounds is instead their tendency to persist in the environment and accu-
mulate in biota, thereby having the potential to cause unforeseen long term detrimental 
effects. 

                                                      
11

 http://www.epa.gov/oppt/newchems/tools/21ecosar.htm  
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Table 3.2 A suggested evaluation table for assessing screening substances. In this case it is used for diethanolamine which was screened in 2007. The report 

for Diethanolamine can be found at: http://www.naturvardsverket.se/upload/02_tillstandet_i_miljon/Miljoovervakning/rapporter/miljogift/SWECO-

screening-betongtillsatser.pdf  

Parameter Evaluation of data Evaluation of properties Estimated results Summary / conclusion 

Spatial range and 
persistence 

Occurrence 

Only in surface water close to point sources (industries). Not present in 
background areas. Groundwater contamination may be possible at 
production facilities but this has not been measured. 

National: Not widespread 

Regional: Not widespread 

Local: Not widespread 

Point sources: 12% of all point sources 

Persistence (P/p/-) 

Half life in dominant me-
dia: 17 days = non persis-
tent (-) 

Overall half life = 18 days 

Ranked spatial range1  

 

Value: 1 

Diethanolamine only occurs close to point 
sources even though it’s a high volume chemi-
cal. The reason is most probably a low persis-
tence/high biodegradability. 

Ranked risk2 

Median MEC = 1 

Max MEC = 2 

Ecological risk 
based evaluation 

Surface water 

MECmedian / PNEC = 
0.002 

MECmax/PNEC = 
0.15 

 

Soil 

n/a 

Sediment 

n/a 

Groundwater 

Not measured  

ECOSAR 

Not used 

Average risk =  1.7 

Substance only considered for surface water. 
The measured concentrations were below risk 
levels. Given few measurement it can not be 
excluded that risk levels are exceeded locally if 
more measurement were done. 

Amounts/volumes Swedish product registry (2000 – 2006) = 57 258 tonnes 

Nordic product registry (SPIN) (2000 – 2006) = 122 367 tonnes 

EU production (2005) = 400 000 tonnes 

World production (2005) = 1 500 000 tonnes 

n/a Ranked volume3 

Value: 5 

Widely used high production chemical. Used 
mainly in manufacturing industries and in the 
concrete industry.  

Bioaccumulation n/a BCF (- / B / vB) 

BCF = 3.2 = low tendency to 
bioaccumulate (-) 

Ranked BCF4 

Value: 1 
Not prone to bioaccumulate in organisms. 

1 global (5), national (4), regional (3), local (2), point sources (1) 
2 Risk ratio > 1 = 5, > 0.5 = 4, > 0.1 = 3, > 0.05 > 2, < 0.01 = 1 
3 Sweden/Nordic countries: > 100 kg = 1, > 1 tonne = 2, > 10 tonnes > 3, > 100 tonnes = 4, > 1000 tonnes = 5 

EU/World: > 1 tonne = 1, > 10 tonne = 2, > 100 tonnes > 3, > 1000 tonnes = 4, > 10000 tonnes = 5 
4 > 5000 = 5, >2000 = 4, > 1000 = 3, > 500 = 2, < 500 = 1 
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3.4 Amounts and volumes 
The total amount of a substance produced is an important assessment parameter be-
cause it will affect the total amount present in the environment (Ranke 2001). This is 
not only influenced by total amount released but also by all processes which remove a 
chemical from the environment. If no environmental degradation is assumed, produc-
tion volumes as well as national volumes of import and distribution can be good indi-
cators of the volume present in the environment. One notable exception is substances 
that disappear when they are used, e.g. synthesis chemicals or fuel related compounds. 
 
For Sweden, information on the registered volumes of more than 120 000 chemicals is 
given in the national product registry12, and these volumes should be given in the 
assessment table (Table 3.2 ). For the Nordic countries, information from the SPIN 
database13 gives the total amount registered within the Nordic countries, and this in-
formation should also be included in the assessment table.  
 
Note that the Swedish and Nordic product registry only includes substances that are 
handled on their own or as part of chemical mixtures. Consequently, substances that 
are imported as part of products are not registered. This includes many of the impor-
tant emerging screening substances, e.g. flame retardants in electronic products. This 
should be noted in the assessment table.   
 
Many substances reach Sweden through translational atmospheric transport. Conse-
quently, global and European production may also be important especially for POPs. 
There are various databases to search for this information, but the best database for 
high volume production chemicals (>1000 tonnes produced annually) is the OECD 
HPV database14. The European and global product information should also be in-
cluded in the assessment table.  
 
If a chemical persist in the environment, the historical release to the environment will 
also affect its environmental presence today. Consequently it is prudent to include 
historical chemical release in the assessment. To do this, the summed volumes for a 
number of years should be given in the assessment table. As a suggestion, the years 

                                                      
12 The product registry is a national database on more than 120 000 chemical products 

and biotechnical organisms. The information about these are provide by approximately 

2 500 organisations that are required to do so by law. A notification to the product regis-

try has to be done if a legal entity produces, packages, distributes, redistributes or im-

ports certain chemical products if the yearly volume exceeds 100 kg per product. Infor-

mation from the Swedish product registry can be extracted using the KemiStat tool 

(http://apps.kemi.se/kemistat)  

13
 http://195.215.251.229/fmi/xsl/spin/SPIN/maininfo.xsl?-db=SPINstof&-lay=SpinNavn&-max=1&-findall  

14
 http://cs3-hq.oecd.org/scripts/hpv/  
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2000 – 2006 could be used because these data are available both in the Swedish na-
tional registry and in the SPIN database. Such information is usually not easily found 
for Global or European production. 
 
Finally, the main usage should be qualitatively assessed using the Swedish product 
registry and the SPIN database. The reason for this is that, the chemical product 
use/category may be very important for the environmental distribution of a substance. 
Chemicals that reach municipal wastewater treatment plants a short time after their 
usage will have a different release pattern compared to chemicals that are incorporated 
into solid product such as building material or machinery.  The Swedish and Nordic 
product registries provide information on the usage pattern and this information 
should be given in the summary/conclusion column of the assessment table. This in-
formation can also be considered for example when evaluating whether the risk based 
evaluation should focus on regional or local measured concentrations.  
 
Note that the usage pattern of a substance is relatively “fresh” information, meaning 
that old usage patterns are not included in the products registries. One good example 
are a number of biocides that originally were used in agriculture, that are now used as 
biocides in a number of products, e.g. paint and oil products. Consequently it may be 
necessary to obtain historical information on substance usage to accurately plan the 
screening study and to assess the results. 
 
 

3.5 Bioaccumulation 
It is suggested that the bioconcentration factor is used as a measure of bioaccumula-
tion.  In general, chemicals that have the potential to bioconcentrate also have the 
potential to bioaccumulate (Arnot and Gobas 2006). Since a bioconcentration factor 
(BCF) can be readily measured in the laboratory for a large number of substances 
there are good tools available for assessing BCF from chemical structures. Such tools 
are available for the assessment of biomagnification also (and consequently bioac-
cumulation  - see section 2.1.4), but they are based on less data and exhibit a higher 
variability in the relationship between chemical structure and biomagnification  
 
Because the PBT profiler tool is used for persistence assessment it is convenient to use 
the same tool for bioaccumulation assessment. The PBT profiler determines a chemi-
cal’s potential to bioaccumulate directly from an estimated bioconcentration factor 
(BCF). The bioconcentration factor is estimated using SRC’s BCFWIN estimation 
model15. The BIOWIN model estimates BCF of an organic compound using the com-
pound's log octanol-water partition coefficient (Kow). However, because the relation-
ship between BCF and Kow differs between different classes of compounds, the 

                                                      
15

 http://srcinc.com/what-we-do/product.aspx?id=138  
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model first classifies compounds into different groups. The most important classifica-
tion is the distinction between ionic or non-ionic substances.  Ionic compounds in-
clude carboxylic acids, sulfonic acids and salts of sulfonic acids, and charged nitrogen 
compounds (nitrogen with a +5 valence such as quaternary ammonium compounds). 
 All other compounds are classified as non-ionic. 
 
 The bioaccumulation results from the PBT profiler is added to the assessment table 
(Table 3.2). The ranking based on the BCF is based partly on the EU REACH PBT 
criteria where a BCF > 2000 equals a bioaccumulative compound (B) and a BCF > 
5000 equals a very bioaccumulative compound (vB). Since a scale of 1 – 5 is used in 
the initial assessment table for all other parameters, the same scale is used here. In the 
USA, a BCF > 1000 is used to classify a substance as bioaccumulative1617 and conse-
quently that limit is also included in the ranking. 
  
Finally, it has to be stressed that PBT profiler BCF calculation does not explicitly 
address a variety of factors that may influence bioaccumulation under field conditions, 
such as possible metabolism of the chemical in exposed organisms, which could lead 
to actual bioaccumulation being lower than predicted and the biomagnification. There-
fore, due caution is needed when interpreting the BCF results. 
 
 

                                                      
16

 http://www.epa.gov/fedrgstr/EPA-TOX/1999/November/Day-04/t28888.htm  

 
17

 http://www.epa.gov/fedrgstr/EPA-WASTE/1999/October/Day-29/f28169.htm  
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4 Final substance assessment 
4.1 Methodology 
The final assessment takes into consideration all of the parameters that has been 
evaluated. This is done by firstly colour coding how problematic the assessment pa-
rameters are deemed to be in the Table 4.1. In the final assessment, there are only 
three categories for each assessment parameter which is less than the number of cate-
gories in the detailed assessment table (Table 3.2). This is judged appropriate because 
a large degree of uncertainty will exist in most parameters and using five categories in 
the final assessment would imply a higher degree of certainty than what is usually the 
case. 
 
Using the assessments for each individual parameter the final substance judgement is 
done on the right side of the table. Note that the colour coding has a further meaning 
in the final assessment on the right side because it also includes future recommenda-
tions. Since every substance has its own unique (risk) properties, the final assessment 
and recommendations should be based on professional judgment of the data that has 
been collected and the performed assessment. The final assessment has to be clearly 
motivated in a clear and concise manner so that the reason for a final recommendation 
is clear for both the technical and non-technical reader. This is done in the lower part 
of the table. 
 
The degree of uncertainty should influence the final recommendations of how to pro-
ceed with a screening substance. Indeed, one recommendation could be that the study 
is so inconclusive that further screening studies are needed to make any recommenda-
tion at all (grey colour in Table 4.1) .How uncertainty should be viewed is discussed 
in the different sections on the different parameters (section 2.1.1 - 2.1.5 and 3.2 - 3.5) 
 
Other issues that have to be taken into consideration when doing the final substance 
assessment are:  

 Is the measured LOQ low enough for assessing background concentrations? 
 How reliable are QSARs used for persistence, bioaccumulation and possibly 

effects and is the substance appropriate for the QSARs used? 
 How reliable is the PNEC values, and are they based more on assessment 

factors than on actual risk levels 
 Is the risk ratio approach relevant for the substance in question, or is persis-

tence and bioaccumulation more pertinent (vBvP substances for instance)? 
 How reliable is the assessments of specific toxic effects such as CMR, and 

are there structural similarities between the compound in question and other 
known CMR compounds? 
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Table 4.1 Evaluation table for final substance assessment. The upper part explains the 

colour coding for the parameters (left side) and final substance evaluation (right side) 

while the lower part of the table contains the actual assessment. The colour ranking is 

done based on the results in Table 3.2 as explained in the text. A short motivation of the 

evaluation is given in the lower part of the table. 

 
 

 Explanation of colour coding for  evaluation of 
different parameters 

Explanation of colour coding for final evaluation 
of a substance 

Red Clearly a problem Problematic. May require further measurements 
and/or a decision on how  to proceed 

Yellow Not a clear problem May require further measurements followed by 
a final classification 

Green Not a problem No action needed 

Grey Not possible to assess May require further measurements 

 

 
 
 
 
 
 
 

Example of final evaluation of parameters and substance. Exemplified by diethanolamine  

 

Final evaluation of different 
parameters 

 Final evaluation of substance 

Spatial Range  

Environmental Risk  

Bioaccumulation  
No action needed 

Amounts  

  

Short motivation 

Despite large amounts being used and registered, Diethanolamine was only found in surface water very 
close to large sources but not locally, regionally or nationally. Risk levels were not exceeded in this study 
although it can not be excluded that risk levels are exceeded very close to point sources. The substance 
is highly biodegradable and do not have any specific human or ecological mode of action. No further 
studies needed. 
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5 Recommendations 
The methodology presented in sections 3 and 4 is recommended to be used for sub-
stance assessment in all screening studies. This should be implemented by including 
the detailed assessment table (Table 3.2) and the final assessment (Table 4.1) directly 
into the conclusion part of the screening report. It is not recommended that these ta-
bles are used as appendixes because appendixes are less prone to be read. 
 
One problem from the Swedish EPA point of view is that there are sections in the 
methodology whose budget is difficult to estimate before the screening study has been 
performed. Accordingly, it is suggested that a number of pre-defined options are 
added to the tender for the screening substances study. These could be for example be: 
 
 more detailed theoretical studies of biological effects (PNEC values)   
 more detailed assessments of spatial range and persistence  
 more detailed assessment of bioaccumulation  
 more detailed assessment of use patterns 

 
The cost for these added options could be pre-defined, and the options could then 
be utilized if the screening study shows for example high concentrations all over 
Sweden or the presence of the compound in background localities.  
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