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The NP-mix (various nonylphenol isomers), dodecylphenol (DDP), 
bisphenol A (BPA), 4-tert-octylphenol and nonylphenol monoethoxylate 
(NP1EO) were those substances found in highest concentrations in all 
sewage water samples. Overall, recipient water and background water 
samples, however, generally had relatively low concentrations of most 
substances; NP-mix, DDP, BPA and NP1EO were present in detectable 
amounts, and surface water from Tórshavn had the highest estimated 
concentrations of NP-mix. 

For the solid samples the following results were obtained: 
 

 STP Landfill Sediment 

In µg/kg dw sludge soil non-marine marine 

4-tert-Butylphenol <5-4,474 N/A 40-134 80
2,6-di-tert-butylphenol <2-104 <5 <5 <5
4-tert-octylphenol <3.5-1,386 3-23 <1-9 <1
n-octylphenol <0.1-44 <0.2-1 <0.2-25 <0.2-25
nonylphenol-mix 1,460-28,360 <3.5-47 <3.5-485 <3.5-340
n-Nonylphenol <0.1-5.6 <0.1 <0.1-2 <0.1-3
4-dodecylphenol 8,463-47,396 <25 <25-216 <25-529
4-cumylphenol <0.1-115 <0.6-8 <0.1-115 <0.1-180
Bisphenol-A <0.4-1914 <0.1-3 <0.1-40 <0.1-74
TBBPA <5-1138 <1.0 <1 <1
Methylated-TBBPA <20 <5-57 <5 <5
octylphenolethoxylate <1-97 0.1-0.4 <0.2-1.3 <0.2-1.5

nonylphenol-ethoxylate 11-363 1-2 <0.1-67 <0.1-1.4

 
The sludge samples had the highest content of the analysed substances, 
and as for the sewage water samples NP-mix and DDP were detected in 
highest concentrations, whereas the ethoxylates had been significantly 
reduced. Compared to sludge, both soil from landfill sites and sediments 
were low in concentrations of most substances. 

For the biological samples the following results were obtained: 
 

 Fish Mussels Egg          Marine mammals 

In µg/kg ww non-marine marine marine/ non-
marine 

seabird seal whale 

4-tert-Butylphenol <4-449 <10-1,079 <10-424 <10 29-109 100
2,6-di-tert-butylphenol 12-5,081 81-4,064 <2.5-92 <5 45-677 27-42
4-tert-octylphenol 13-355 <12 <3-7,362 15-27 <25-472 <25
n-octylphenol <1-8 <2 <1-4 <1 <1-4 1.5-3
nonylphenol-mix 44-989 165-1,085 <1-908 10-16 <6-97 52-197
n-Nonylphenol <10 <1-44 <1-37 <1 <1 <1-2
4-dodecylphenol <100-253 N/A <100-181 <100 <100 <100
4-cumylphenol <1-16 <2-30 <1-3 <1-3 <1 3-7
Bisphenol-A <1-57 <10 <1-3 6-9 N/A N/A
TBBPA <10 N/A <5 <10 <10 <10
Methylated-TBBPA <5 <10 <5 <5 <5 <5
octylphenolethoxylate 18-4,035 <5-31,697 <5-28 7-8 <1 36-356
nonylphenol-ethoxylate 18,821 N/A <5-39 <5 N/A N/A
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In contrast to the other sample types the biota samples have relatively 
high concentrations of 4-tert-butylphenol (4-tBuP) and especially 2,6-di-
tert-butylphenol (2,6-di-tBuP), but the reason for that is unknown. Other-
wise, 4-tOP, NP-mix, DDP and octyl- and nonylphenol monoethoxylates 
were detected in fish and mussels, while levels were low and close to 
detection limits in both eggs and seals. Regarding NP-mix and OP1EO, 
higher levels were detected in pilot whales than in seals. 

Apart from the screening results this report also compiles a range of 
physico-chemical data on the studied substances together with experi-
mental and estimated data on their environmental distribution and parti-
tioning, persistence and toxic effects on various test organisms. 
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Table 1. Phenolic compounds included in this screening project 

Common name Abbreviation CAS no. EINECS no. Structure 

4-tert-Butylphenol 4-tBuP 98-54-4 202-679-0 

 
2,6-di(tert-Butyl)phenol 2,6-di-tBuP 128-39-2 204-884-0 

 
4-tert-Octylphenol1 4-tOP 140-66-9 205-426-2 

 
4-Octylphenol 4-OP 1806-26-4 217-302-5 

 
4-Nonylphenol, branched2 4-NP(b) 84852-15-3 284-325-5 

 
4-n-Nonylphenol 4-nNP 104-40-5 203-199-4 

 
Dodecylphenol, mixture of isomers3 DDP(m) 27193-86-8 248-312-8 

 
4-Cumylphenol 4-CP 599-64-5 209-968-0 

 
Bisphenol A BPA 80-05-7 201-245-8 

 
Tetrabromobisphenol A TBBPA 79-94-7 201-236-9 

 
Tetrabromobisphenol A, dimethylated di-Me-TBBPA 37853-61-5 253-693-9 

 
Octylphenol monoethoxylates OP1EO See note4 See note4 

 
Nonylphenol monoethoxylates NP1EO See note5 See note5 

Notes: 1Other tert-octylphenols isomers are described by CAS no. 27193-28-8 (EINECS no. 248-310-7). 2Mixtures of other nonylphenol isomers are described by CAS 
no. 25154-52-3 (EINECS no. 246-672-0). 3CAS no. 121158-58-5 (EINECS no. 310-154-3) also describes mixtures of dodecylphenol isomers, while CAS no. 104-43-8 
(EINECS no. 203-202-9) and CAS no. 210555-94-5 describe linear 4-dodecylphenol and branched 4-dodecylphenol isomers, respectively. 4CAS no. 9063-89-2 describes 
octylphenol ethoxylates in general, while CAS no. 2315-67-5, CAS no. 1322-97-0 and CAS no. 51437-89-9 (EINECS no. 257-203-4) describe 4-tert-Octylphenol mono-
ethoxylate, 4-Octylphenol monoethoxylate and Octylphenol monoethoxylate isomers, respectively. 5CAS no. 9016-45-9 describes Nonylphenol ethoxylates in general, 
while CAS no. 27986-36-3 (EINECS no. 248-762-5) and CAS no. 104-35-8 describe Nonylphenol monoethoxylate isomers and linear 4-Nonylphenol monoethoxylate, 
respectively. 
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1.2 Objectives 

The overall objective of this Nordic screening project has been to deter-
mine concentrations of the selected phenolic compounds in various envi-
ronmental compartments and media that include a) aqueous samples: in-
fluents and effluents from waste water treatment plants (STP), surface 
runoffs and recipient water (marine and lacustrine), b) solid samples: 
stabilized sludge from STP, soil and sediment (marine and lacustrine) and 
c) biological samples: mussels, fish liver, birds egg, seal liver and pilot 
whale liver. The sampling strategy and selection of sample types were 
determined individually by each of the six Nordic countries, i.e. Den-
mark, Faroe Islands, Finland, Iceland, Norway and Sweden; in total 129 
samples have been collected and analysed. 
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All phenols are characterized by a common functional group, the phe-
nolic hydroxyl. The acidic character of the hydroxyl group of alkylphe-
nols is imparted by the aromatic ring leading to acid dissociation con-
stants (pKa-values) of 10-11 for unhindered alkylphenols. Both alkyl and 
benzyl substituents have a small positive inductive effect while halogen 
substituents have a negative induction effect. Therefore, most of the phe-
nols in this study, except for TBBPA, are expected to have slightly higher 
(pKa) than the phenol itself (pKa = 10); TBBPA is more acidic than phe-
nols with pKa values of 7.5 and 8.5. Alcohols, like the alkylphenol eth-
oxylates, on the other side, generally have pKa values around 16, and 
hence do not easily dissociate. 

Alkylphenols unsubstituted in the ortho position dissolve in alkalized 
water (pH > 13), but as the carbon number of the alkyl chain increases 
the solubility decreases. 

Generally, water solubility and vapour pressure decrease with increas-
ing molecular weight while the octanol/water partition coefficient (log 
Kow) increases. These properties, however, are dependent on the actual 
pH value of the test mixture, just as they are dependent on the actual tem-
perature; most substances are insoluble or only slightly soluble in water. 
Furthermore, most substances are solid at room temperature with very 
low vapour pressures, which means that their emission to the atmosphere 
is rather low. 

2.2 Chemical properties of selected phenols 

Alkylphenols can undergo a variety of chemical reactions involving ei-
ther the hydroxyl group or the aromatic nucleus and be converted into 
valuable products. The unshared electron pair on the hydroxyl group acts 
as a nucleophile by being attracted to electron deficient centres; however, 
alkylphenols tend to be less nucleophilic than aliphatic alcohols as the 
aromatic nucleus attracts the electron density at the oxygen atom. Bulky 
alkyl groups in ortho position to the hydroxyl group also decreases or 
excludes reactions involving the hydroxyl functionality (Lorenc et al., 
2003). Specifically, it has not been possible to derivatize the 2,6-di-tert-
Butylphenol with a silylating reagent in this project.  
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Table 2.   Physico-chemical properties of phenolic substances included in the screening project 
Name 
[CAS no.] 

Common name Chemical formula MWa 
(amu) 

Mpb 

(°C) 
Vpc 

(Pa/°C) 
Wsold 

(mg/L)/°C 
Log  Kow

 e Ref. 

4-(tert-butyl)phenol 
[98-54-4] 
 
2,6-di(tert-butyl)phenol 
[128-39-2] 
 
 
4-(1,1,3,3-tetramethyl-
butyl)-phenol [140-66-9] 
 
 
 
4-(n-octyl)phenol 
[1806-26-4] 
 
4-nonylphenol (branched) 
[84852-15-3] 
 
 
4-(n-nonyl)phenol 
[104-40-5] 
 
 
Dodecylphenol, mixed iso-
mers [27193-86-8] 
 
 
 
4-(1-methyl-1-phenylethyl)-
phenol [599-64-4] 
 
4,4’-isoproylidenediphenol 
[80-05-7] 
 
 
2-(4-tert-Octylphenoxy) 
ethanol [2315-67-5] 
 
2-(4-n-Octylphenoxy) 
ethanol 
[51437-89-9] 
 
2-(nonylphenoxy)ethanol 
[27986-36-3] 
 
2-(4-n-
nonylphenoxy)ethanol 
[104-35-8] 
 
2,2’,6,6’-tetrabromo-4,4’-
iso-propylidenediphenol 
[79-94-7] 
 
 
4,4’-isopropylidene-bis(2,6-
dibromoanisole) 
[37853-61-5] 

p-tert-Butylphenol 
 
 

2,6-di-tert-butyl-phenol 
 
 
 

4-tert-Octylphenol 
 
 
 
 

p-Octylphenol 
 
 

p-Nonylphenol 
 
 
 

4-n-Nonylphenol 
 
 
 

Dodecylphenol 
 
 
 
 

p-Cumylphenol 
 
 

BPA 
 
 
 

p-tert-Octylphenol mono-
ethoxylate 

 
p-Octylphenol 

monoethoxylate 
 
 

Nonylphenol mono- 
ethoxylate 

 
p-Nonylphenol mono-

ethoxylate 
 
 

Tetrabromobisphenol A 
 
 
 
 

Tetrabromobisphenol A 
dimethyl ether 

C10H14O 
 
 

C14H22O 
 
 
 

C14H22O 
 
 
 
 

C14H22O 
 
 

C15H24O 
 
 
 

C15H24O 
 
 
 

C18H30O 
 
 
 
 

C15H16O 
 
 

C15H16O2 
 
 
 

C16H26O2 
 
 

C16H26O2 
 
 
 

C17H28O2 
 
 

C17H28O2 
 
 
 

C15H12Br4O2 
 
 
 
 

C17H16Br4O2 

150.22 
 
 

206.33 
 
 
 

206.33 
 
 
 
 

206.33 
 
 

220.36 
 
 
 

220.36 
 
 
 

262.44 
 
 
 
 

212.29 
 
 

228.29 
 
 
 

250.38 
 
 

250.38 
 
 
 

264.41 
 
 

264.41 
 
 
 

543.87 
 
 
 
 

571.93 

100 
 
 

36-37 
34-39 

 
 

79-82 
83.5-84 

 
73 

 
41 
83 

 
290-302f 

 
 
 

42 
 

92 
 

310-335f

 
 

180-270 
 

72 
 
 

150-155 
156 
130 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

180-184
181 
210 

 
178;181-182

200 

0.5/20 
 
 

1.01/20 
1.33/20 

 
 

0.21/20 
0.064/25 

1 
0.09/25 

 
0,013/25 

 
 

0.002/20 
0.3 

0.008 
 

0.109/25 
0,09 

0,005/25 
 

0.0092/25
3.1E-4/25 

 
0.0092/25 

 
0.003/25

 
 

4.1E-7/25 
5E-6/20 

5.2E-5/25 
 
 
 
 
 
 
 
 

2.4E-5/25 
 
 

2.4E-5/25
 
 
 

<1.2E-5 
2.4E-9/25 

 
 

<1.19E-5/20
4.7E-7/25 

500-800/20 
 
 

4.11 
 
 
 

17-19/22 
 

19 
4.8/25 

 
3.1/25 

 
 

3-11/20 

6 
1.2 

 
7/25 
1.6 
1.6 

 
0.031/22 

0.032 
 

2.1/25 
 

43.3/25 
 
 

120-300/25 
120/25 

170 
 
 
 
 
 

0.26 
1.1 

 
0.26 
1.1 

 
0.15-2.34/25 

0.001/25 
 
 
 
 
 

1.26/25 
0.063/21j 

1.9E-5/25 
6.8E-5 

2.44-3.45 
3.3 

 
4.5 

 
4.9 

 
3.7-5.3 

 
4.1 
5.3 

 
 

5.5 
 

3.28-4.77 
6/4.48 

5.9 
 
 
 

5.8 
 
 

7.5h 

7.9i 

7.14 
 

4.12-4.49
4.1 

 
2.2-3.8 

3.32 
3.4 

 
4.96 

 
 

5.1 
 
 

5.58 
5.6 

 
5.58 
5.6 

 
 
 

4.54/8.02
7.20 
5.9 
8.3 
5.90 
8.3 
6.7 

4 
7 
 
3 
4 
7 
 
4 
5 
6 
7 
 
1 
7 
 
4 

6/8 
7 
 
5 
6 
7 
 

g 
7 
7 

10 
 
3 
7 
 
4 
5 
7 
 
7 
 
 
7 
 
 
2 
7 
 
2 
7 
 
 
 
1 
3 
7 
8 
9 
7 
9 

Notes:  aMolecular weight; bMelting point in °C; cVapor pressure in Pascal at specific temperature (°C). dWater solubility at specific temperature (°C); for phenolic substances the 
water solubility generally depends on the pH value. eThe logarithm of the octanol-water partition coefficient (Kow); as for the water solubility, log Kow is also expected to be dependent 
on the water pH value; fBoiling point in °C at 1013 hPa. gData from EU ECBI/131/06 Rev.1 that covers several Dodecylphenol isomers. hThis value is an average value for a mixture 
of several isomers. iThis value has been reported for the 4-dodecylphenol isomer (CAS no. 104-43-8). jpure water. 
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Refs.: 1) ChemFinder (http://chemfinder.cambridgesoft.com/reference/chemfinder.asp); 2) US-EPA ECOSAR  v/0.99g, Jan. 2000 
(http://www.epa.gov/opptintr/newchems/tools/21ecosar.htm); 3) US-EPA HPVIS (http://www.epa.gov/hpvis/); 4) EU IUCLID (http://ecb.jrc.it/documentation/); 5) 
NITE (http://www.safe.nite.go.jp/english/Haz_start.html); 6) OSPAR, Hazardous Substances (http://www.ospar.org/eng/html/welcome.html); 7) US-EPA PBT Profiler 
(http://www.pbtprofiler.net/default.asp/); 8) OECD SIDS (http://cs3-hq.oecd.org/scripts/hpv/); 9) Environment Agency, UK (2007); 10) OECD SIDS SIAM 22 (ECBI/131/06 
ED. 1, 2006). 

http://chemfinder.cambridgesoft.com/reference/chemfinder.asp
http://www.epa.gov/opptintr/newchems/tools/21ecosar.htm
http://www.epa.gov/hpvis/
http://ecb.jrc.it/documentation/
http://www.safe.nite.go.jp/english/Haz_start.html
http://www.ospar.org/eng/html/welcome.html
http://www.pbtprofiler.net/default.asp/
http://cs3-hq.oecd.org/scripts/hpv/
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3.1.1 Partitioning 

The PBT profiler uses three environmental compartments (water, soil and 
sediment) to determine a chemical’s persistence if released to the envi-
ronment, while atmosphere and groundwater are not explicitly con-
sidered. 

3.1.2 Transformation and persistence 

The PBT Profiler considers in which compartment the chemical is most 
likely found and estimates the persistence based on its transformation in 
that medium expressed as its half-life, t½ (days); this value does not take 
into account the fluxes of the chemical in and out of the considered com-
partment. US-EPA and the corresponding EU/ECB (2003) current cut-off 
values regarding persistence are (Table 3): 
 
Table 3.   US-EPA1 and EU/ECB2 cut-off values regarding persistence in environ-
mental compartments. 

Half-life (t½, days) Environmental  
compartment Not persistent Persistent Very persistent 

Water 
    Marine 
    Freshwater 
Soil 
Sediment 
    Marine 
    Freshwater 

≤ 601 
≤ 602 

≤ 402 

≤ 601 
≤ 601 

 ≤ 1802 
≤ 1202 

 
> 601,2 

> 402 

> 601 
> 601 
> 1802 
> 1202 

 
> 602 

> 602 

> 1801 

> 1801 
> 1802 
> 1802 

To be able to compare the persistence of various chemicals, the PBT 
Profiler also calculates an overall persistence, P0 (days). This term is 
based on the theoretical release of 300 kg/hr in three different scenarios: 
1) 100 kg/hr parallel to each of air, water and soil; 2) 150 kg/hr parallel to 
each of water and soil; 3) 300 kg/hr to water. The overall persistence 
takes into account both the released chemical’s transport (between com-
partments) and transformation and should therefore not be inter-
converted with its half-life mentioned above. 

Another parameter used to describe a chemicals fate in the environ-
ment is its biodegradability. OECD and US-EPA has developed a series 
of test to determine that. Two different terms are used: “ready” and “in-
herent” biodegradability; the first is determined under very stringent (low 
concentrations, small amount of inoculum) and the second under more 
favourable conditions (higher concentrations, higher of amount inoculum, 
acclimatization). The recommended mineralisation half-lives (days) for 
use in marine risk assessment in EU when only screening data are avail-
able are shown in Table 4 (EU/ECB, 2003). 
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Table 4.   EU/ECB recommend mineralisation half-lives (days) for use in marine risk 
assessment. 

Half-life (t½, days) Environmental  
compartment Freshwater Estuaries1 Marine environments 

Degradable in marine tests 
Readily degradable2 
Inherently degradable3 
Persistent 

n.a. 
15 
150 

> 150 

15 
15 

150 
> 150 

50 
50 

> 150 
> 150 

1also includes shallow marine water closest to shoreline; 2pass level > 70% DOC in 28 days; 
3a half-life of 150 days must be used only for those inherently degradable substances that 
are quickly mineralised in various tests – it reflects a “guesstimate consensus” among a 
number of experts. 

3.1.3 Bioaccumulation 

Bioaccumulation is a result of a chemical’s uptake in an aquatic organism 
through all possible routes of exposure; as such it includes both biomag-
nification and bioconcentration. The PBT profiler uses estimates of the 
bioconcentration factor (BCF) to predict the importance of bioaccumula-
tion, where the bioconcentration factor is ratio between the concentration 
in biota, CB, and the concentration in water, CW, at equilibrium, i.e. BCF 
= CB/CW. Lipophilic compounds are most likely to bioaccumulate, as 
the lipophilicity, or hydrophobicity, measured as the octanol-to-water 
partition coefficient (Kow) is the driving force for bioconcentration, in-
creasing with increasing Kow value. US-EPA uses the following cutoff 
values regarding bioaccumulation: BCF < 1,000 (not bioaccumulative, 
BCF ≥ 1,000 (bioaccumulative) and BCF > 5,000 (very bioaccumula-
tive); for the EU PBT criteria the corresponding values are: BCF > 2,000 
(bioaccumulative) and BCF > 5,000 (very bioaccumulative). 

3.1.4 Toxicity 

The second part of this section considers the ecotoxicity of studied che-
micals towards aquatic organisms and estimated effects. The PBT Pro-
filer uses a chronic (long-term) toxicity value called ChV (mg/L) (from 
ECOSAR ver. 0.99h) to estimate a chemical’s relative toxicity towards 
fish with the following cut-off values: ChV > 10 mg/L (not toxic); ChV < 
10 mg/L (toxic); ChV < 0.1 mg/L (very toxic). The ChV value is the 
geometric mean of the maximum allowable toxicant concentration 
(MATC), i.e. the maximum concentration a chemical substance can have 
without being toxic to the test organism; this is the same as the chronic 
no-effect-concentration (NEC) value. For the EU PBT criteria the corre-
sponding cut-off value is: chronic NOEC < 0,01 mg/L. 
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Table 5.   Estimates of and experimental data on partitioning, persistence, degradation and bioaccumulation of selected phe-
nolic compounds in water, soil and sediments 

Name Partitioning (%) t½ (days) Overall Persistence (P0, days) Biodeg.1 Bioaccumulation Ref.12 

 water soil sedim.2 wat/soi/sed3 100/100/1004 ---/150/1505 ---/300/---6 ready/inh7 Log Kow
8 BCF9  

4-tBuP 
[98-54-4] 
 
 
2,6-di-tBuP 
[128-39-2] 
 
4-tOP 
[140-66-9] 
 
4-OP 
[1806-26-4] 
 
4-NP(b) 
[84852-15-3] 
 
4-nNP 
[104-40-5] 
 
DDP(m) 
[27193-86-8] 
 
4-CP 
[599-64-4] 
 
BPA 
[80-05-7] 
 
OP1EO 
[2315-67-5]* 
 
NP1EO 
[27986-36-3] 
 
4-NP1EO 
[104-35-8] 
 
TBBPA 
[79-94-7] 
 
Di-Me-TBBPA 
[37853-61-5] 

18 
 
 
 

12 
 
 

9 
 
 

12 
 
 

4 
 
 

9 
 
 

4 
 

0.006 
15 

 
 

12 
 
 

16 
 
 

11 
 
 

11 
 
 

1 
 

80 
 
 
 

64 
 
 

53 
 
 

48 
 
 

37 
 
 

42 
 
 

28 
 

97.7 
81 

 
 

88 
 
 

62 
 
 

48 
 
 

49 
 
 

53 
 

1 
 
 
 

24 
 
 

38 
 
 

39 
 
 

58 
 
 

48 
 
 

68 
 

2.2 
5 
 
 
1 
 
 

22 
 
 

41 
 
 

40 
 
 

46 
 

38/75/340 
 
 
 

38/75/340 
 
 

38/75/340 
 
 

15/30/140 
 
 

38/75/340 
 
 

15/30/140 
 
 

15/30/140 
 
 

38/75/340 
 
 

39/75/340 
 
 

15/30/140 
 
 

15/30/140 
 
 

15/30/140 
 
 

180/360/1600
 

55 
 
 
 

83 
 
 

100 
 
 

38 
 
 

150 
 
 

43 
 
 

62 
 
 

69 
 
 

89 
 
 

33 
 
 

42 
 
 

43 
 
 

1,100 
 

81 
 
 
 

120 
 
 

160 
 
 

57 
 
 

220 
 
 

64 
 
 

93 
 
 

90 
 
 

82 
 
 

45 
 
 

60 
 
 

60 
 
 

1,300 
 

56 
 
 
 

140 
 
 

200 
 
 

70 
 
 

330 
 
 

84 
 
 

140 
 
 

72 
 
 

57 
 
 

47 
 
 

77 
 
 

77 
 
 

2,200 
 

 
y/n 

 
 
 

n/- 
 
 

n/n 
 
 
 
 
 

n/y 
 
 

n/n 
 
 
 

n/n 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.3 
2 
 
 

4.9 
 
 

5.3 
 
 

5.5 
4 
 

5.9 
 
 

5.8 
4.48 

 
7.5 
7.2 

7.1/5.510 

4.1 
 
 

3.3 
3.4 

 
5.1 

 
 

5.6 
 
 

5.6 
 
 

7.2 
 

71 
240 
120 

 
430 

 
 

2,300 
297 

 
340 

 
 

7,200 
1280 

 
540 
550 

 
480 

 
~ 6,00011 

300 
69-187 

 
72 
 
 

37 
 
 

88 
 
 

88 
 
 

14,000 
 

pbt 
oecd 
euses 

 
pbt 

oecd 
 

pbt 
oecd 

 
pbt 

 
 

pbt 
oecd 

 
pbt 

oecd 
 

pbt 
oecd 

oecd/sids
pbt 
nite 

 
pbt 

oecd 
 

pbt 
 
 

pbt 
 
 

pbt 
 
 

pbt 
 

Notes: 1Biodegradation; 2sediment; 3water/soil/sediment; 4release of 100 kg parallel to water, soil and sediment; 5release of 150 kg parallel to soil and sediment; 6release of 300 kg to 
soil; 7readily/inherent biodegradable (n=no; y=yes); 8octanol-to-water partition coefficient; 9biocon-centration factor; 105.5 refers to an experimental value for  unspecified DDP; 
11refers to an average log Kow of 6.0; 12References: pbt, US-EPA PBT Profiler (http://www.pbtprofiler.net/default.asp); oecd, OECD (http://cs3-hq.oecd.org/scripts/hpv/); ecb, EU-
ECB/ESIS (http://ecb.jrc.it/esis/index.php?PGM=pbt); nite, National Institute of Technology and Evaluation (http://www.safe.nite.go.jp/english/Haz_start.html); oecd/sids (2006). 

 
Table 6.   US-EPA cut-off criteria regarding environmental persistence, bioaccumulation and toxicity 

Persistence (P)1 Bioaccumulation (B)2 Toxicity (T)3 

Not persistent 
(--) 

Persistent 
(P) 

Very persistent 
(vP) 

Not bioaccum.
(--) 

Bioaccumulat 
(B) 

Very bioaccum
(vB) 

Not toxic 
(--) 

Toxic 
(T) 

Very toxic 
(vT) 

P < 60 60 ≤ P < 180 P > 180 B < 1000 1000 ≤ B < 5000 B > 5000 T >10 10 ≥ T > 0.1 T < 0.1 

Notes: 1Environmental persistence expressed as half-lives in days in most predominant compartment; 2Bioaccumulation expressed by bioconcentration factor (BCF); 3Toxicity 
expressed as chronic toxicity value (fish ChV) in mg/L 

 

http://www.pbtprofiler.net/default.asp
http://cs3-hq.oecd.org/scripts/hpv/
http://ecb.jrc.it/esis/index.php?PGM=pbt
http://www.safe.nite.go.jp/english/Haz_start.html
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Table 7.   PBT evaluation of selected phenolic substances according to the US-EPA 
cut-off criteria1  

Substance Persistence 
(P) 

Bioaccumulation (B) Toxicity 
(T) 

4-tBuP (98-54-4) 
2,6-di-tBuP (128-39-2) 
4-tOP (140-66-9) 
4-OP branched (27193-28-8) 
4-n-OP (1806-26-4) 
NP mixed isomers (25154-52-3) 
4-NP branched (84852-15-3) 
DDP branched (27193-86-8) 
4-CP (599-64-4) 
BPA (80-05-7) 
TBBPA (79-947) 
NP1EO (27986-36-3) 
4-NP1EO mixture (104-35-8) 

P 
P 
P 
--- 
--- 
P 

vP 
P 
P 
P 

vP 
--- 
--- 

--- 
--- 
B 
--- 
--- 
--- 
vB 
vB2 

--- 
--- 
vB 
--- 
--- 

vT 
vT 
vT 
vT 
vT 
vT 
vT 
vT 
vT 
vT 
vT 
vT 
vT 

Notes: 1Data retrieved from PBT Profiler (http://www.pbtprofiler.net/default.asp); ---, below cut-off limit; P/B, persis-
tent/bioaccumulative; vP/vB/vT; very persistent/very bioaccumulative/very toxic; 2Based on BCF = 6,000 (from log Kow = 
6.0; oecd/sids, 2006). 

3.2 ECOSAR 

More detailed information on the toxicity has been obtained from model 
estimates using the US-EPA ECOSAR programme (ver. 0.99h), which is 
based on SAR (structure – activity relationships) model calculations us-
ing Kow and MW data. Output from the ECOSAR are acute (short-term) 
and chronic (long-term) toxicity data regarding green algae (not reported 
here), daphnid and fish. Acute toxicity end points are typically based on 
LC50 values obtained through 48-hr and 96-hr tests for both daphnid and 
fish, respectively. For chronic values (ChV) endpoints are not specified, 
but it may be either lethality or reproduction. 

Other inputs to the toxicity part come from experimental data pro-
vided mostly by OECD. 
 

http://www.pbtprofiler.net/default.asp
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Table 8.   Predicted acute and chronic toxicity and no-effect concentrations of selected phenolic compounds (mg/L) 
Name Acute tox. Chronic tox. NEC/NOEC PNEC Ref. 

 Daphnid 
(LC50/48h) 

Fish 
(LC50/96h) 

Daphnid 
(21d) 

Fish 
(30d) 

Daphnid 
 

Fish 
 

Water 
 

Sedim. 
 

Fish 
 

 

4-tBuP 
[98-54-4] 
 
2,6-di-tBuP 
[128-39-2] 
 
4-tOP 
[140-66-9] 
 
 
4-OP 
[1806-26-4] 
 
4-NP(b) 
[84852-15-3] 
 
 
4-NP 
[140-40-5] 
 
DDP 
[27193-86-8]* 
 
 
4-CP 
[599-64-4] 
 
BPA 
[80-05-7] 
 
 
OP1EO 
[2315-67-5] 
 
4-OP1EO 
[51437-89-9] 
 
NP1OE 
[27986-36-3]’ 
 
TBBPA 
[79-94-7] 
 
 
di-Me-TBBPA 
[37853-61-5] 

2.12 
3.9/EC50 

 
1.08 
0.45 

 
0.51 
0.27 

 
 

0.41 
 
 

0.34 
0.043/EC50 

 
 

0.28 
1.0/EC50 

 
0.08 
0.037 

 
0,093 
1.55 

 
 

2.62 
3.9/EC50 

 
 

0.39 
 
 

0.31 
 
 

0.12 
 
 

0.22 
0.96 

 
 

0.0008 
 

2.95 
5.14 

 
0.90 

>1.0-1.4 
 

0.29 
0.25/0.26 

 
 

0.21 
 
 

0.15 
0.14/0.31 

 
 

0.11 
0.13-0.14 

 
0.02 

 
 
 

1.54 
1.6 

 
3.28 

4.6-9.9 
 
 

0.30 
 
 

0.23 
 
 

0.085 
 
 

0.05 
0.4-0.54 

 
 

0.0005 
 

0.32 
 
 

0.098 
 
 

0.032 
 

0.34/21d 
 

0.023 
 
 

0.017 
 
 
 

0.012 
 
 

0.0018 
0.0024 

 
 

0.17 
 
 

0.36 
>3.2 

1.1/96h 
 

--- 
 
 

--- 
 
 

--- 
 
 

0.006 
 

>0.98 
 

--- 
6.5E-4/16d 

0.44 
 
 

0.13 
 
 

0.041 
 

0.12/14d 
 

0.030 
 
 

0.022 
 
 
 

0.016 
 
 

0.002 
 
 
 

0.22 
 
 

0.48 
 
 
 

0.062 
 
 

0.049 
 
 

0.019 
 
 

0.007 
 
 
 

0.0002 
1.7E-4/30d 

 
 
 
 

0.076 
 
 

0.11/48h 
0.03/21d 

 
 
 
 
 

0.018/96h 
0.024/21d 

 
 

0.024 
 
 

0.011/48h 
0.002/21d 

 
 
 
 
 

>3.2/21d 
0.51/96h 
3.16/21d2 

 
 
 
 
 
 
 
 
 
 

<0.32 
0.54* 

 
 
 

0.042 
 
 

0.019 
0.21-0.30 

 
0.008 

0.077/96h 
0.084/14d 

 
0.007 

 
 

0.005 
0.24/96h 
7.4/33d 

 
0.004 
0.0074 

 
0.0011 

 
 

> 0.5 
0.029 

 
 

0.05 
 
 

0.0162 

 
 
 

0.049 
 
 

0.019 
 
 

0.003 
0.1-0.26/96h

0.16/35d 
 
 
 

0.00166 

 
 
 
 
 

0.000616 

 
 
 

0.000016 

 
 

0.000336 

 
 
 
 
 
 
 
 
 

9.3E-5 
 
 
 
 
 
 

0.00161 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.064 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.693 

0.000943,4 

 
 
 
 

 
 
 
 
 
 

0.0061 
 
 
 
 
 
 

0.0074 
 
 
 
 
 
 
 
 
 

9.3E-5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.000263,5 
 
 
 
 
 

pbt 
Iuclid 

 
pbt 

oecd 
 

pbt 
iuclid 
Iuclid 

 
pbt 

 
 

pbt 
iuclid 
iuclid 

 
pbt 

oecd 
 

pbt 
ecbi 
ecbi 

oecd/sids
pbt 
nite 

 
pbt 

iuclid 
iuclid 

 
pbt 

 
 

pbt 
 
 

pbt 
 
 

pbt 
iuclid 
iuclid 

 
pbt 
ea 

Notes: 1SIAM 14 (2002); 2http://www.bisphenol-a.org/esafety/enassess.html; 3SIAM 20 (2005); 4PNEC value for soil; 5Indicative PNEC value for oysters; 6Klein et al. (1999); ea, 
Environmental Agency, UK (2007). oecd/sids (2006). 

 

http://www.bisphenol-a.org/esafety/enassess.html
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3.3 Alkylphenols 

3.3.1 4-tert-butylphenol (4-tBuP) 

If released to the environment 4-tBuP is expected to be found predomi-
nantly in soil (80 % with an estimated half-life of 75 days in this media; it 
is therefore considered to be persistent in the environment. Its overall 
persistence, however, depends on the actual release, and considering 
various release scenarios, the overall persistence may vary between 55 
and 81 days. Other studies report that it is readily biodegraded (EU/ECB, 
2006a). 

Its log Kow is relatively low, and with an estimated BCF of 71, 4-tBuP 
is not expected to bioaccumulate considerably. For EU risk assessments 
EUSES (System for Evaluation of Substances) uses a BCF value of 120. 

The estimated ChV (NEC) of 4-tBuP is 0.042 mg/L, which means that 
it according to the EPA cut-off values is very toxic to fish. The lowest 
acute and chronic toxicity data are a 48 hr. EC50 of 3.4 mg/L for Daphnia 
magna, and it may be toxic to aquatic organisms. 

3.3.2 2,6-di-tert-butylphenol (2,6-di-tBuP) 

If released to environment 2,6-di-tBuP is expected to be found predomi-
nantly in soil (64 %) and lesser in sediment (24 %), and its estimated 
half-life in soil is 75 days (persistent). Its overall persistence under vari-
ous release ratios can be expected to vary between 83 to 140 days.  

The log Kow of 4.9 leads to an estimated BCF value of 430; hence it is 
not expected to bioaccumulate to any significant degree. An unvalidated 
experimental value of 660 for fish has been reported (OECD SIDS). 

ECOSAR estimates a ChV (NEC) value of 0.019 mg/L, and it is there-
fore expected to be very toxic to fish. Acute toxicity levels are 1.08 and 
0.90 mg/L for daphnid (LC50/48-hr) and fish (LC50/96-hr), respectively. 

3.3.3 Octylphenols (OPs) 

The partitioning of 4-tOP following a release is expected to be predomi-
nantly in soil (53 %) and sediment (38%), and the estimated half-lives are 
75 and 340 days, respectively. It is therefore considered to be persistent 
to very persistent in these two compartments. The overall persistence 
varies between 100 to 200 days, depending on release scenario. 

4-OP behaves a little different regarding partitioning between soil (48 
%) and sediment (39 %), which result in half-lives of 30 and 140 days, 
respectively; 4-OP is expected to be persistent in sediment. The overall 
persistence varies between 38 and 70 days. 
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The log Kow value of 5.3 of 4-tOP results in an estimated BCF value 
of 2,300, which means that 4-tOP is expected to be bioaccumulating. The 
corresponding value for 4-OP is 340, and it is therefore not expected to 
bioaccumulate significantly. EUSES uses a value of 634 for risk assess-
ment. 

According to ECOSAR estimates 4-tOP is also expected to be very 
toxic to fish with a ChV (NEC) value of 0.008 mg/L. Acute toxic levels 
are 0.51 and 0.29 mg/L for daphnid (LC50/48-hr) and fish (LC50/96-hr), 
respectively. 

Correspondingly, 4-OP has an estimated ChV (NEC) value of 0.007 
mg/L, and hence it is also expected to be very toxic to fish and slightly 
more toxic than 4-tOP. Acute toxic ECOSAR estimates are 0.41 and 0.21 
mg/L for daphnid (LC50/48-hr) and fish (LC50/96-hr), respectively. 

3.3.4 Nonylphenols (NPs) 

Branched 4-NPs are expected to partition predominantly to sediment (58 
%) and lesser to soil (37 %); corresponding half-lives are 75 and 340 
days, and hence they are persistent to very persistent in these compar-
ments. Overall persistence varies between 150 and 330 days following 
various release scenarios. 

For 4-NP the partition is expected to be somewhat different and pre-
dominantly in sediment (48 %) and slightly less in soil (42 %). Half-lives 
are estimated to be 30 and 140 days in soil and sediment, respectively, 
and hence 4-NP is expected to be persistent in sediment. The overall per-
sistence is expected to vary between 43 and 84 days. 

With a log Kow value of 5.9 the estimated BCF of branched 4-NP is 
7.200, which means very bioaccumulative, according to the US-EPA 
criteria. For 4-NP the corresponding value of BCF is 540, which is not 
considered an indication of bioaccumulation. An estimated value of 1280 
is used by EUSES for risk assessment. 

The chronic toxicity value (NEC) for the branched 4-NPs is estimated 
to be 0.005 mg/L, which means very toxic to fish. Acute toxicity levels 
are according to ECOSAR estimates 0.34 and 0.15 mg/L for daphnid 
(LC50/48-hr) and fish (LC50/96-hr), respectively. That means that NPs 
are generally slightly more toxic than OPs. 

For 4-NP the chronic toxicity value of ChV (NEC) is 0.004 mg/L, 
which is considered very toxic to fish. Acute toxicity levels are 0.28 and 
0.11 mg/L for daphnid (LC50/48-hr) and fish (LC50/96-hr), respectively. 

3.3.5 Dodecylphenols (DDPs) 

DDPs are expected to partition predominantly into sediment (68 %) and 
somewhat less into soil (28 %); the expected half-live in sediment is 140 
days, which shows that DDPs are expected to be persistent in sediment. 
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The overall persistence ranges from 62 to 140 days depending on release 
scenario. 

An estimated log Kow is 7.5 for DDPs leads to an expected BCF of 
480, a value that shows that DDPs are not likely to bioaccumulate. Ex-
perimental data for log Kow of 7.17 and BCF of 823 (for rainbow trout) 
for a mixture of various DDP isomers (EU/ECB, 2006b) seem to confirm 
the relatively moderate tendency to bioaccumulate despite the high Kow 
value. Other data from OECD/SIDS (2006), however, list a range of log 
Kow from 5.5 to 7.5 (depending on the specific isomer), and with an aver-
age value of 6,0 an estimated BCF of at least 6,000 would result. Hence, 
DDP is considered with a high bioaccumulating potential and being of 
highest concern. 

According to ECOSAR estimates a chronic toxicity value (ChV) for 
DDPs is 0.0011 mg/L, which shows that DDPs are very toxic to fish. 
Corresponding acute toxicity values are 0.083 and 0.017 mg/L for daph-
nid (LC50/48-hr) and fish (LC50/96-hr), respectively. According to 
OECD/SIAM 22 (2006) a 21-day reproduction NOEC of 0.0037 mg/L 
was obtained for Daphnia. 

3.4 Other phenols 

3.4.1 4-Cumylphenol (4-CP) 

According to PBT Profiler estimates 4-CP is expected to partition pre-
dominantly into soil (81 %) with an expected half-life of 75 days; Thus 4-
CP is expected to be persistent in soil. Overall persistence is estimated to 
range between 69 and 90 days, depending on the release scenario. 

4-CP has an estimated log Kow of 4.1 which leads to an expected BCF 
value of 300; thus, 4-CP is not expected to bioaccumulate. 

The chronic toxicity to fish has a ChV value of 0.029 mg/L, which 
shows that 4-CP is expected to be very toxic to fish. For the acute toxicity 
the following values have been estimated: 1.55 and 1.54 mg/L for daph-
nid (LC50/48-hr) and fish (LC50/96-hr), respectively. 

3.4.2 Bisphenol A (BPA) 

If released to the environment BPA is expected to partition predomi-
nantly into soil (88 %) with an estimated half-life of 75 days; therefore, 
BPA is expected to persistent in soil. The overall persistence, depending 
on release scenario, is estimated to range between 57 and 89 days. 

BPA has en estimated log Kow of 3.3 and that leads to an expected 
BCF value of 72; BPA is therefore not expected to bioaccumulate. These 
model estimates are supported by test values that range from about 5 to 
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68 for fish (Staples et al., 1998). An experimental of 67 is used by 
EUSES for risk assessments. 

The estimated chronic ChV value for BPA is 0.05 mg/L, and BPA is 
therefore expected to be very toxic to fish. Corresponding acute toxicity 
values are 2.62 and 3.28 mg/L for daphnid (LC50/48-hr) and fish 
(LC50/96-hr), respectively. 

3.5 Brominated compounds 

3.5.1 Tetrabromobisphenol A (TBBPA) 

TBBPA is expected to partition both into soil (53 %) and sediment (46 
%) with half-lives of 360 and 1,600 days, respectively; only 1 % will be 
in the aqueous environment, and it also has a relatively low solubility of 
0.001 mg/L. As it binds strongly to both soil and sediment, TBBPA is 
therefore expected to be very persistent in these compartments. The over-
all persistence of TBBPA, depending on the release, is expected to range 
from 1,100 to 2,200 days. TBBPA is not readily biodegradable, but it 
degrades slowly in soil and sediment under both aerobic and anaerobic 
conditions. According to a recent update on the risk assessment by the 
Environment Agency, UK (2007) it was concluded that TBBPA is persis-
tent to very persistent (P to vP). 

TBBPA has a high estimated log Kow value of 7.2 and leads to a very 
high expected BCF value of 14,000, and TBBPA is thus expected to bio-
accumulate strongly. The Environment Agency, UK (2007) reports an 
experimental log Kow of 5.9, and that experimental data does not clearly 
indicate a bioaccumulation potential (BCF ~ 1,300; i.e. not B). 

The chronic toxicity data gives an estimated ChV value of 0.003 
mg/L, which indicates that it is expected to be very toxic to fish. For the 
acute toxicity ECOSAR gives the following values, 0.22 and 0.05 mg/L 
for daphnid (LC50/48-hr) and fish (LC50/96-hr), respectively. Experi-
mental data (Environment Agency, 2007) give a NOEC of 0.30 mg/L for 
daphnia (21-d test) and 0.16 mg/L for fish (35-d test). According to this 
TBBPA is not considered toxic to marine organisms (i.e. not T). 

3.5.2 Tetrabromobisphenol A dimethylether (di-Me-TBBPA) 

As for TBBPA its dimethylether is expected to partition almost equally to 
soil (49 %) and sediment (51 %) with expected half-lives of 360 and 
1,600 days, respectively, in these compartments. The overall persistence 
is expected to range from 1,100 to 2,200 days, and TBBPA is therefore 
expected to be very persistent in the environment; this conclusion is con-
sistent with a recent risk assessment from the Environment Agency, UK 
(2007). 
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The dimethylether of TBBPA has an even higher estimated log Kow 
than TBBPA, but the value of 8.3 only leads to an expected BCF value of 
990; therefore, it is not expected to bioaccumulate significantly. This 
conclusion is in contrast with that of the recent risk assessment from the 
Environment Agency, UK (2007), which gives a corrected log Kow value 
of 6.7 and reports a high bioaccumulation potential. 

ECOSAR does not report any chronic toxicity (ChV value) towards 
fish, only data for a 30-day period is available with a value of 0.00017 
mg/L. For the acute toxicity the following values are estimated: 0.00079 
and 0.00048 mg/L for daphnid (LC50/48-hr) and fish (LC50/96-hr), re-
spectively. According to these values, TBBPA is expected to very toxic 
to aquatic organisms. Corresponding chronic values reported by the Envi-
ronment Agency, UK (2007) are: 0.00065 mg/L for daphnia (21-d test) 
and 0.00017 mg/L for fish (30-d test), according to which it is considered 
toxic to marine organisms. 

3.6 Alkylphenol ethoxylates (APEOs) 

3.6.1 Octylphenol ethoxylates (OPEOs) 

Following a release OP1EOs are expected to partition predominantly into 
soil (62 %) while only about 22 % are expected to be found in water and 
sediment. The expected half-life in soil is 30 days, and hence OP1EOs 
are not considered persistent. 

With an estimated log Kow of about 5 the expected BCF is about 30, 
and OP1EOs are therefore not likely to bioaccumulate. 

The chronic toxicity data with a ChV of 0.062 mg/L shows that 
OP1EOs are expected to be very toxic to fish. For the acute toxicity 
ECOSAR gives the following data of 0.39 and 0.30 mg/L for daphnid 
(LC50/48-hr) and fish (LC50/96-hr), respectively. 

3.6.2 Nonylphenol ethoxylates (NPEOs) 

NP1EOs are expected to partition almost equally into soil (48-49 %) and 
sediment (40-41 %) with expected half-lives in these compartments of 30 
and 140 days, respectively; NP1EOs are thus expected to be persistent in 
sediment according to US-EPA criteria. 
For NP1EOs the following log Kow value of 5.6 has been estimated, and 
that leads to an expected BCF value of 88; hence, NP1EOs are not ex-
pected to bioaccumulate. 

Regarding chronic toxicity to fish ECOSAR gives a ChV value of 
0.019, which shows that NP1EOs are expected to be very toxic to fish. 
Corresponding value for acute toxicity are 0.116 and 0.085 mg/L for 
daphnid (LC50/48-hr) and fish (LC50/96-hr), respectively. 
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3.7 Endocrine disruptors 

Some of the phenols selected for this screening study can act like hor-
mones (e.g. estrogens) and interact with the hormonal system; both oc-
tyl- and nonylphenols, nonylphenol ethoxylates and Bisphenol A belong 
to that group (Lintelmann et al., 2003). Recent attention has focussed on 
the effects on fish, where the feminisation of males has been implicated 
with estrogenic components in sewage effluents (Christiansen et al., 
2002). 

The potency of various phenolic compounds relative to 17ß-Oestradiol 
in rainbow trouts (Oncorhynchus mykiss) have been tested and evaluated 
by Jobling & Sumpter (1993), who found that the tested compounds had a 
relative order of potency: 4-tBuP > 4-tOP > 4-NP > NP2EO > NP9EO 
ranging from 1.6x10-6 to 2.0x10-7 times to that of 17ß-Oestradiol. Rela-
tive oestrogenic activity of individual nonylphenol isomers has recently 
been studied by Preuss et al. (2005) and by Katase et al. (2008); the latter 
found that of 13 branched isomers in technical mixtures one isomer, 4-(3-
Ethyl-2-methylhexan-2-yl)phenol, was three to eighteen times more po-
tent than any other isomer. Also BPA is known to be weakly endocrine 
disrupting. 
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major market share of about 70%, while non-industrial application is 
about 30%. In 1997 the production of nonylphenol ethoxylates in EU was 
approximately 118,000 tonnes/year. 

In this study is included octyl- and nonyl-phenol ethoxylates, but far 
the largest usage of alkylphenol ethoxylates is of nonylphenol ethoxylates 
that in all four countries surpass the usage of octylphenol ethoxylates by 
several hundred percents. Nonylphenol ethoxylates are on the OSPAR list 
of chemicals for priority action (OSPAR, 2007). 

4.1.4 Brominated flame retardants 

Tetrabromobisphenol A (TBBPA) is the largest volume of BFRs in pro-
duction today to improve fire safety of mainly electrical and electronic 
equipment. The substance is generally marketed without legislative re-
strictions and in 2002 more than 130,000 tonnes were produced. Besides 
TBBPA its bis-methyl ether is also part of this study. 
Like the alkylphenols and ethoxylates, TBBPA is also on the OSPAR list 
of chemicals for priority action (OSPAR, 2007). 

4.2 Usage of phenolic compounds and alkylphenol 
ethoxylates in Nordic countries 

Specifically, data on the use of the phenols substances selected for this 
study in the Nordic countries have been extracted from the SPIN data-
base. SPIN is a database on the use of Substances in Products in the Nor-
dic countries. It compiles data from the Product Registries of Norway, 
Sweden, Denmark and Finland, and it is financed by the Nordic Council 
of Ministers, Chemical group. At present, SPIN does not include data 
from Iceland and the Faroe Islands. 

In all Denmark, Norway and Sweden companies are liable of registrat-
ing produced or imported substances in excess of 100 kg; in Finland there 
is no such fixed limit. In Denmark, Finland and Norway dangerous pro-
ducts must be registered, while in Sweden all chemical products regard-
less of their danger classification shall be registered. Sweden has the 
largest number of active products registered per year (about 70,000 in 
2005), while Norway had the largest turnover (sum of import and produc-
tion) in 2005 (approximately 175 mio. tonnes). 

SPIN includes data from 2000 to 2005, and the compilation includes 
both total use, the substance categories and the number of preparations a 
specific substance has been used for. In Figure 1 is shown the total 
amount of specific substances that have been consumed in individual 
countries during 2000-2005. Denmark seems to have had the largest ac-
cumulated consumption of all listed compounds during 2000-2005 with a 
few exceptions. Finland has had the largest accumulated consumption of 
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BPA (> 2,000 tonnes), except for a very large consumption in Norway of 
> 9,000 tonnes in 2002. Besides that, Sweden has had the largest accumu-
lated consumption of TBBPA (> 1,400 tonnes). Nonylphenol ethoxylates 
are the substances used in largest amount in Denmark with an average > 
1,000 tonnes/year. 
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Figure 1. Accumulated use of selected phenolic substances in Nordic countries (DK, FI, 
NO and SE) during 2000-2005 (extracts from SPIN database). 

4.2.1 4-tert-butylphenol [98-54-4] 

4-tert-Butylphenol is a stable solid that is used as an intermediate for 
phenolic and polycarbonate resins. It is also used as a raw material for 
construction elements and floors in buildings. It is also being used as an 
antioxidant/stabilizer in rubber, plastic, food and oils; it is also used in 
fragrances. In 1993 it was produced at a yearly rate of 5,000 tonnes in Ja-
pan (SIAM 16, 27-30 May 2003). It is being considered a HPV chemical 
by ESIS, but it has not been classified as a dangerous substance (Direc-
tive 67/548/EEC). The consumption of 4-tBuP is expected to grow 
slightly (Lorenc et al., 2003). 

The largest consumption has been in Denmark with an average 50 ton-
nes/year, and after a declining use from 2000 to 2004, the use of 4-tBuP 
seems to have increased again in 2005. In the other Nordic countries the 
average consumption has been < 10 tonnes/year (cf. Figure 2). 
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Figure 2. Yearly use of 4-tert-Butylphenol in Nordic countries during 2000-2005 (extracts 
from SPIN database). 

4.2.2 2,6-di-tert-butylphenol [128-39-2] 

2,6-di(tert-Butyl)phenol (2,6-di-tBP) is primarily used as an antioxidant, 
lubricant and transmission agent, while there is a small scale use for in-
corporation in plastics and rubber and for the production of chemicals for 
agriculture. In the US this is a HPV chemical with the production ex-
ceeding 450,000 tonnes per year. In ESIS this is also considered a HPV 
chemical, but it has not yet been included in a priority list. The quantities 
released to the environment are expected to be small and mainly to the 
atmosphere although 2,6-di-tBuP has a low volatility. 

In Scandinavia the use of 2,6-di-tBP from 2000 to 2004 is shown in 
Figure 3. While the use of 2,6-di-tBP seems to level off in Denmark 
(from about 140 to < 50 tonnes/year) it seems to be increasing in Finland 
(up to about 125 tonnes/year); in Norway and Sweden its use seems to be 
relative constant about 25 and 75 tonnes/year, respectively. For Finland 
the consumption data for 2001 and 2002 has not been disclosed. 
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Figure 3. Yearly use of 2,6-di-tert-Butylphenol in Nordic countries during 2000-2005 
(extracts from SPIN database). 

4.2.3 Octylphenols 

Octylphenols (OP) represents a number of isomeric compounds, where 
the alkyl group (C8H17) may either be straight or be branched in various 
ways. OP is produced by the reaction of phenol with octene, and com-
mercial synthesis results in a mixture of various octylphenol isomers. Of 
the potential isomers, 4-tert-octylphenol [140-66-9], which is made by 
using the dimer of isobutylene, is the most commercially important. tOP 
is avail-able as a technical grade that contains about 90-95 % 4-tOP, 5-8 
% 2-t-OP and 1-2 % butyloctylphenol (BOP). A high purity grade con-
tains approximately 98-99 % 4-tOP, < 2 % 2-tOP and only traces of BOP 
(Lorenc et al., 2003). 

OP is produced in high volume for use as an intermediate in the pro-
duction of surfactants, formaldehyde resins etc. and octylphenol ethoxy-
lates. In the European Union the production of 4-tert-octylphenol has in-
creased from about 17,500 tonnes in 1997 to about 22,600 tonnes in 
2001. Most of the production is being used within EU, and together with 
a small amount (< 1,000 tonnes/year) of imported bulk material the usage 
was slightly below 23,000 tonnes in 2001. 

OP is also formed following the breakdown of octylphenol ethoxy-
lates in the environment and is thus subject to wide dispersive use and 
distribution. OP is very toxic to aquatic organisms, is not easily degraded 
in the environment and has been detected in surface waters. Because OP 
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is considered to show significant endocrine disrupting effects, it is in-
cluded in the OSPAR 1998 List of Candidate Substances (cf. List 6 in 
Annex 3 of the OSPAR Strategy with regard to Hazardous Substances,  
2000). Under this entry is also included 4-n-octylphenol [1806-26-4] and 
octylphenols (branched) [27193-28-8]. 

It is uncertain to estimate the world consumption of 4-tOP because 
some producers keep their consumption confidential. The overall growth 
is expected the growth in GNP, in particular in phenolic resins and poly-
carbonates. However, due to concerns over endocrine disrupting effects, 
aquatic toxicity and biodegradability market shares for ethoxylates has 
been lost to alcohol ethoxylates (Lorenc et al., 2003). 
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Figure 4. Yearly use of 4-tert-Octylphenola [140-66-9] in Nordic countries during 2000-
2005 (extracts from SPIN database);  aincludes a small contribution of 4-n-OP [1806-26-
4] in Denmark in 2000 (0.03 tonnes). 

In the Nordic countries only a minor use in Sweden has been re-
corded. Data on the use of 4-tOP [140-66-9] has not been disclosed in 
Denmark for 2000 and 2001, and in Norway not for 2001-2005. For 4-OP 
[1806-26-4] data has not been disclosed for Denmark for 2001-2005. 
Regarding branched OP [27193-28-8] data has not been disclosed for 
Denmark in 2000, not for Finland in 2001 and not for Sweden in 2000-
2005 (cf. Figure 4.). 
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4.2.4 Nonylphenols 

Nonylphenol (NP) covers the commercial description of complex mix-
tures of C9-carbon alkyl-chain substituted phenols. NP is produced 
through the reaction of phenol with nonene, and the substitution pre-
dominantly takes place at the para position. As commercial nonene does 
not contain the linear C9-α-olefin, but a rather complex mixture of 
branched C9-olefins, the produced NP also consists of complex mixture 
of C9-phenols. GC analysis has revealed at least 22 isomers of p-NP. The 
commercially purity grades of NP include a technical grade comprising 
10-12 % 2-NP, 85-90 % 4-NP and up to 5 % 2,4-di-nonylphenol (2,4-di-
NP), while a high purity grade is composed of approximately 95 % 4-NP, 
5 % 2-NP and only traces of 2,4-di-NP (Lorenc et al., 2003). 

Concerning the CAS registration numbers there seems to have been 
some confusion. The EU Risk Assessment on NP simultaneously ad-
dressed CAS RN 84852-15-3 (4-NP, branched) and CAS RN 25154-52-3 
(NP, unspecified) as equivalent compounds. Later, however, the CAS RN 
has been redefined so that CAS RN 25154-52-3 now only covers mixed 
isomers of straight-chain NP, while CAS RN 84852-15-2 describes the 
commercially relevant branched 4-NP. CAS RN 104-40-5 is used ex-
clusive for the specifically laboratory synthesized 4-nNP. 

The worldwide consumption of 4-NP is difficult to estimate because 
of confidentiality by some producers. Future growth has been predicted to 
increase but some market share in ethoxylates has been substituted by 
alcohol ethoxylates because of the rising concern over endocrine interfer-
ence potential, aquatic toxicity and biodegradability of alkylphenol eth-
oxylates (Lorenc et al., 2003). 

The total use of NP in EU has been estimated by HELCOM to ap-
proximately 78,500 tonnes in 1997; of this about 47,000 tonnes were used 
as intermediates for the production of ethoxylates (HELCOM, 2002). 
Major releases to the environment are expected to arise from degradation 
of nonylphenol ethoxylates being discharged in industrial and domestic 
wastewater. 

In the Nordic countries the largest use has been in Sweden, but the use 
seems to be declining to about 10 tonnes/year. In Denmark the use of 4-
NPs is < 5 tonnes/year and seems to be declining; for 4-nNP [104-40-5] 
data for 2004-2005 has not been disclosed. 
For the mixed NP isomers the largest use has been in Denmark with more 
than 100 tonnes/year in 2000-2002; the consumption then dropped to < 
50 tonnes/year in 2003-2004, but eventually increased again to about 470 
tonnes in 2005 (cf. Figure 5). 

Major releases to the environment are probably related to cleaning ac-
tivities, to manufacturing processes of chemical products and fibres, and 
to municipal waste treatment (incl. sludge and storm water runoff), while 
minor sources may include household consumption, paint applications, 
use of pesticides and refinery and offshore activities. 
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Figure 5. Yearly use of nonylphenol, mixed isomersa, in Nordic countries during 2000-2004 
(extracts from SPIN database); aincludes the following substances (listed according to 
importance of consumption): NP [25154-52-3], 4-nNP [104-40-5] and 4-NP, branched 
[84852-15-3]. 

4.2.5 Dodecylphenols 

Besides 4-Dodecylphenol [104-43-8] this entry also covers other dode-
cylphenol isomers like 4-Dodecylphenol (branched) [210555-94-5], Do-
decylphenol, mixed isomers (branched) [121158-58-5] and Dodecylphe-
nol (unspecified) [21793-86-8]. Two grades of DDP are commercially 
available. A technical grade (an amber liquid) that contains approxi-
mately 85 % 4-DDP, 10 % 2-DDP and 5 % 2,4-didodecylphenol (2,4-di-
DDP), and a high purity grade (colourless liquid) that contains approxi-
mately 95 % 4-DDP, 2 % 2-DDP and only traces of 2,4-di-DDP (Lorenc 
et al., 2003). 

High purity 4-DDP is used to produce specialty surfactants by its reac-
tion with ethylene oxide. According to CEPAD (2003), branched DDPs 
[121158-58-5] was produced and used in the European Union with an 
estimated tonnage of 280 tonnes in 2002, predominantly as an antioxidant 
in rubber and phenolic resins. At the same time, unspecified DDPs 
[21793-86-8] were used in quantities up to 38 tonnes for the production 
of oil and lubricant additives. DDPs are produced in closed and con-
trolled processes with only a small likelihood of release to environment. 
It is not used directly in consumer products and only used by a few com-
panies, and is thus not likely to have a widely dispersive release. Test 
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data on the dodecylphenol indicate that it is of high aquatic toxicity, 
highly bioaccumulative and will not degrade rapidly in the environment. 

In the Nordic countries DDPs has only been used in significant 
amount in Sweden in 2000 and 2001 (up to 75 tonnes/year) and in Den-
mark in 2005 (about 53 tonnes). Data for the use of 4-DDP [104-43-8] 
and DDPs (unspecified) [27193-86-8] in Denmark has not been disclosed 
for 2000; Norway and Finland have not disclosed data on the use of 
DDPs (unspecified) in 2003-2005 and 2004, respectively. For use of the 
branched DDPs [121158-58-5] the data has been treated confidentially by 
all four countries for most of the period 2000-2005. Additionally, Den-
mark has reported a small use of 4-DDP, branched, approximately 0.02 
tonnes/year during 2005-2005 (cf. Figure 6). 
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Figure 6. Yearly use of dodecylphenol (isomer mixtures)a in the Nordic countries during 
2000-2005 (extracts from SPIN database); aincludes the following substances (listed ac-
cording to importance of consumption): DDPs [27193-86-8], DDPs, branched [121158-
58-5] and 4-DDP, branched [210555-94-5]. 

Exposure to DDPs is expected to be very low based on the physico-
chemical properties and the patterns of handling and using it, and its sub-
sequent potential release to environment may occur during production, its 
use as additive in petroleum products and the subsequent disposal of 
these. 
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4.2.6 4-Cumylphenol [599-64-4] 

4-Cumylphenol, 4-(1-methyl-phenylethyl)phenol, a white solid, is being 
used as an industrial and institutional surfactant, as a tackifier in rubber 
manufacturing, as a lube oil additive and in polymers either as a polymer 
stabilizer and plasticizer. Another application is as a specialty surfactant 
produced by its reaction with ethylene oxide. Its major use is as chain 
terminator and molecular weight modifier for polycarbonates. It is also 
being used in pesticides and as an anti-sludge agent. 

No data is available on the use of 4-Cumylphenol, neither globally, in 
Europe nor in Scandinavia. According to SPIN, Denmark has reported 
the use of 4-CP in 2000-2005, but the data has been treated confiden-
tially. The growth rate of 4-CP is expected to parallel that of polycarbon-
ates, in particular the grades used for producing compact discs. 

4.2.7 Bisphenol A [80-05-7] 

About 800,000 tonnes of Bisphenol A are manufactured in Europe pr. 
year (in 2002). It is primarily used for the production of epoxy and poly-
carbonate resins with minor uses for thermal paper and PVC industries. It 
is also used as an antioxidant in the polymer industry. 

For the Nordic countries the use has been reported in the SPIN data-
base as shown in Figure 7. The largest use has been reported by Finland 
with numbers from a little less than 400 tonnes/year to more than 600 
tonnes/year except for 2003, where only 100 tonnes were used. For Den-
mark an unsteady use has been reported ranging from less than 50 ton-
nes/year in 2000, 2001 and 2004 to more than 350 tonnes/year in 2002, 
2003 and 2005. For both Sweden and Norway a relatively small and 
steady use of less than 100 tonnes/year has been reported, except for 2002 
where Norway has reported an unusually high use of about 9,000 tonnes. 

The main route of environmental exposure is from its use in thermal 
paper and PVC industries. It is considered readily and inherently biode-
gradable. Its log Kow value of 3.4 implies a low to moderate bioaccumu-
lation potential in aquatic species and moderate adsorption to soil. It is 
supposed to partition primarily to water, and it may be relatively mobile 
in the environment (SIAM 14, 2002). 
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Figure 7. Yearly use of Bisphenol A in Nordic countries during 2000-2005 (extracts from 
SPIN database). 

4.2.8 Octylphenol ethoxylates 

In the European Union the use of OP ethoxylates was 1,050 tonnes in 
2001 (OSPAR, 2006). The SPIN database reports data on the use of sev-
eral commercial products of Octylphenol ethoxylates including ethoxy-
lates of 4-tOP [9002-93-1], tOP [9036-19-5] and OP [9063-89-2 and 
68987-90-6]; the largest use is reported for tOP ethoxylates, somewhat 
smaller for 4-tOP ethoxylates and very little for OP ethoxylates. For t-OP 
ethoxylates the largest use has been in Sweden with an average of ap-
proximately 80 tonnes/year compared to about 30 tonnes/year in Den-
mark. For 4-tOP ethoxylates an average use of 12-13 tonnes/year has 
been reported for both Denmark and Sweden. Finland has not disclosed 
data on the use of 4-tOP ethoxylates during 2001-2004, and for Denmark 
and Norway data on OP ethoxylates have been treated confidentially for 
several years (cf. Figure 8). 
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Figure 8. Yearly use of octylphenol ethoxylatesa in Nordic countries during 2000-2005 
(extracts from SPIN database); acovers the following substances (listed according to im-
portance of consumption): tOPnEO [9036-19-5], 4-tOPnEO [9002-93-1] and OPnEO 
[9063-89-2].  

4.2.9 Nonylphenol ethoxylates 

Nonylphenol ethoxylates (NPEO) are produced by the reaction of para-
NP with ethylene oxide, and the branching of the nonyl group (distribu-
tion of NP isomers) gives rise to additional structural isomers of NPEO. 
The most commonly used NPEO is manufactured to target nine moles of 
ethoxylation (NP9EO), but products ranging NP1EO to about NP18EO 
are generally generated. In this study only structural isomers of NP1EO, 
best described by CAS RN 104-35-8 (4-n-NP1EO) and CAS RN 27986-
36-3 (NP1EO) are covered. 

In 2002 HELCOM has estimated a total use of NP ethoxylates of 
some 77,600 tonnes in 1997 (HELCOM, 2002). No data is available from 
the SPIN database on the use of any of the more specific Nonylphenol 
ethoxylates mentioned above. SPIN only reports the use of the commer-
cial product (CAS no. 9016-45-9) which is an unspecific mixture of No-
nylphenol polyethoxylates. In Denmark this is used in large quantities of 
more than 1,400 tonnes in 2000 and 2001, down to less than 200 tonnes 
in 2002 and 2003 and with an increase to more than 800 tonnes in 2004 
and 2005. For the other Nordic countries the use has been below 100 ton-
nes/year for 2000-2005, except for 2000 where Sweden used about 175 
tonnes (cf. Figure 9). 
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Figure 9. Yearly use of nonylphenol ethoxylatesa in Nordic countries during 2000-2005 
(extracts from SPIN database); acovers the following substances (listed according to im-
portance of consumption): NPnEO, branched [68412-54-4], NPnEO [9016-45-9], i-
NPnEO [37205-87-1], 4-NPnEO [26027-38-3] and 4-NPnEO, branched [127087-87-0]. 

4.2.9 Tetrabromobisphenol A [79-94-7] 

TBBPA is a white powder, and emissions to the environment can occur 
both to atmosphere (as vapour and dust) and waste water. Sources of 
release include BFR production sites, epoxy and polycarbonate produc-
tion sites; emission sources also include use and disposal of finished arti-
cles. 

The major application of TBBPA is as a reactive flame retardant in 
laminates (e.g. epoxy resins) for about 90% of all printed boards. It is 
also used as an intermediate for the production of other brominated FR 
products, where it is chemically bound, and thus it poses no immediate 
risk of emission to the environment. Additionally, TBBPA is used an 
additive flame retardant in ABS and phenolic plastic and is considered as 
substitute for polybrominated diphenylethers (PDBEs). 

The total current amount produced worldwide is estimated to 150,000 
tonnes/year, but it may have increased recently as TBBPA is a potential 
substitute for octabromodiphenyl ether. TBBPA is not produced in 
Europe, where the total market in 2005 was about 13,800 tonnes (9% of 
worldwide use. Since the free residual monomer is likely to be less than 
1,000 ppm, consumer exposure to TBBPA is likely to be insignificant. 
Thus, at present there are no legislative restrictions on the use of TBBPA 
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in Europe, and it is not part of the Restriction of Hazardous Substances 
(RoHS) Directive.  It is not part of the EU Commission list of prioritised 
substances, but it has been included in the 4th Priority List for assessment 
under the EU Existing Substances Regulation, just as it is part of the list 
of substances for further evaluation of their role in endocrine disruption. 

Although, it is both very toxic to aquatic organisms and bioaccumula-
tive TBBPA is not included in the priority list of the Water Framework 
Directive, neither in the Scandinavian list of undesirable substances nor 
specified in the OEM blacklist. However, the high tonnage in use and its 
dangerous properties give rise to concerns regarding long-term exposures, 
and due to its role as a BFR, TBBPA is included by the OSPAR Com-
mission for the protection of the Marine Environment of the North-East 
Atlantic. Norway also considers regulating the additive use of TBBPA. 

The use of TBBPA in the Nordic countries has only been reported by 
Denmark and Sweden. Extracts from the SPIN database reports a steady 
use in Denmark of about 290 tonnes/year in 2002, 2003 and 2005, while 
in Sweden TBBPA has been used more irregularly from more than 400 
tonnes in 2000 to about 130 tonnes in 2005 (cf. Figure 10). 
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Figure 10. Yearly use of TBBPA in Nordic countries during 2000-2005 (extracts from 
SPIN database). 

TBBPA is not readily biodegradable, but have been shown degrade 
(but not mineralize) under both aerobic and anaerobic conditions in soil 
and sediment with Bisphenol A as a major metabolite following debro-
mination. 
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to the bigger Lynetten in Copenhagen, but in Stockholm the bigger Hen-
riksdal STP had lower levels than the smaller Hammarby Sjöstad STP. 
Thus influent composition and not size (and processing) may be the de-
termining factor. 

Looking at the data from both Bekkelaget and VEAS in Oslo it seems 
like concentration levels of e.g. NP-mix and NP1EO is higher in dry 
sludge than in wet (i.e. inlet vs. outlet). This could indicate that alkylphe-
nols and monoethoxylates are generated in the STP by breakdown of 
higher ethoxylates. This, however, does not correspond to the observa-
tions made for the corresponding waste waters, where higher concentra-
tions of alkylphenols and monoethoxylates were observed in influents 
than in effluents. The difference between concentration of selected phe-
nolic compounds in wet and dry (stabilized) sludge is illustrated in Figure 
17. 
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Figure 17. Ratios between concentrations of selected phenolic compounds measured in 
dry and wet (dry/wet) sludge from Bekkelaget and VEAS STPs (NO).  

 
For BPA, NP-mix and NP1EO the concentration levels are comparable to 
values from other studies listed in Table 9, e.g. data from Naturvårds-
verket (2005). The observed levels may also be compared the actual ac-
cept criteria for amending treated sewage sludge to agricultural fields; in 
Denmark these criteria are 10 mg/kg dw for NPE, which is the sum of 
NP, NP1EO and NP2EO. Thus the levels observed for sewage sludge 
from both Lynetten (Copenhagen) and Bjergmarken (Roskilde) seems to 
comply with these criteria. 
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8.3 Soil samples from landfills 

The concentration recorded for the two soil samples from landfills at the 
Faroe Islands show higher levels for the active site than for the old land-
fill. Levels range from about 1 µg/kg dw for 4-OP and the ethoxylates 
(OP1EO and NP1EO) up to 47 µg/kg dw for NP-mix. The differences 
observed between the active and the abandoned landfill probably reflects 
that the old landfill initially had lower levels, but also that the phenolic 
compounds have been degraded and washed out. 

Comparing with literature values (cf. Table 9) Sweden has previously 
reported 4-tOP, 4-NP in soil in the range of 1-2 and 11-60 µg/kg dw, 
respectively (Remberger et al., 2003; Naturvårdsverket, 2005). Norway 
(Fjeld et al., 2004a; Schlabach et al., 2002) has reported levels of BPA, 
TBBPA and di-Me-TBBPA in the range 7-370, 2-44 and up to 1 µg/kg 
dw, respectively. However, ordinary soil samples are probably not di-
rectly comparable to the soil samples hot spot areas like landfills. 

8.3 Sediments 

8.3.1 Sediment from recipient environments 

The results listed in Table 29 indicate that only a few compounds are 
found in detectable amounts. NP-mix range from about 14 to 485 µg/kg 
dw, 4-CP from about 1 to 180 µg/kg dw, BPA from < 1 to 74 µg/kg dw 
and NP1EO from < 1 to about 67 µg/kg dw and 4-OP from about 1 to 25 
µg/kg dw. Highest levels were generally recorded for the sample from 
Torshavn harbour (1432), a typical hot spot area. Inputs may come from 
various sources including effluents from the two STPs, but also from 
surface runoffs and spills from ferries and fishing vessels. 

When comparing the levels in the sediment sample from Torshavn 
harbour with the corresponding water sample from the harbour (1419) 
relatively high levels of the same compounds (i.e. NP-mix, 4-CP BPA, 
OP1EO and NP1EO) were also detected. This observation seems to sup-
port the partitioning from water to sediment estimated in Chapter 3 (Ta-
ble 5) using the PBT Profiler. The values observed for NP-mix in sedi-
ment from the harbour seems to be lower than in another recent study 
reported by Dam & Danielsen (2002), where the NP level at this particu-
lar site was found to be 3,300 µg/kg dw. 

Also sediments from the Stockholm area (Stora Essingen, Årstaviken, 
Hammarby Sjöstad and Riddarfjärden) showed relative high levels of 
especially NP-mix (257 to 485 µg/kg dw); 4-CP ranged from about 8 to 
35 µg/kg dw and BPA from 12 to about 16 µg/kg dw. Compared with the 
levels detected in the run-off water samples from the areas it is again 
observed that the same compounds are detected in highest levels in water 
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as in sediments. This also seems to be the case for the Tórshavn harbour 
samples, except for DDP, which was undetected in the water phase but 
detected in high concentrations in sediment. 

Other studies of sediments (cf. Table 9) reveal much higher variations 
than observed in this study. Levels typically vary between <1 to several 
mg/kg dw for e.g. NP. Also data reported by Naturvårdsverket (2005) 
show higher variations than observed here for e.g. NP and BPA. 

8.3.2 Sediment from background environments 

The data for sediments from background areas (both marine and freshwa-
ter) listed in Table 30 generally show much lower concentrations than 
was observed for sediments from recipients areas except for the sample 
from Krageholmssjöen in Sweden. NP-mix was detected in highest con-
centration from about 10 to 54 µg/kg dw, while both 4-CP, BPA OP1EO 
and NP1EO were about unity. Krageholmssjöen had a factor 10-50 higher 
levels for all detected substances than the marine sediments. This seems 
to illustrate that a relatively small freshwater lake, probably serving as a 
recipient environment and with limited water exchange, preserves a lar-
ger part of the added pollutants than the marine areas, where dilution and 
transportation may play an important role. Thus, in sediments from 
Northern Norway (Tromsø and Varangerfjord) almost all substances 
screened in this study were < DL. 

8.4 Biological samples 

8.4.1 Fish from brackish/freshwater environments 

Liver samples from brackish/freshwater fish showed considerable 
amounts of 2,6-di-tBuP ranging from about 10 up to more than 5,000 
µg/kg ww; the very high levels were only observed in a couple of sam-
ples from Roskilde Fjord (1159) and Helsinki city bay (1017-1019). For 
the other samples levels ranged from about 12 to 413 µg/kg ww. Such 
relatively high concentrations of 2,6-di-tBuP do not correspond to litera-
ture values observed elsewhere (cf. Table 10), and the values observed 
here may not represent realistic levels. Thus, a recent Swedish study also 
reported low levels of 2,6-di-tBuP < 0.1 µg/kg lipid weight (Remberger 
et al., 2003). The usage of 2,6-di-tBuP is below 100 tonnes/year in most 
countries (cf. Figure 3), and according to the PBT Profiler estimates it has 
a log Kow of 4.8 and hence should not be very bioaccumulative. Most pro-
bably, the high levels are due to unexplained analytical artifacts (cf. Sec-
tion 8.4.6). 

Also 4-tOP and NP-mix were detected at relatively high levels from 
less than 100 up to about 355 and 990 µg/kg, respectively. BPA was only 
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detected in two samples (11 and 57 µg/kg ww). OP1EO was detected in 
very high levels in the same two samples from Roskilde and Helsinki - 
2,500 and 4,035 µg/kg ww, respectively - where also 2,6-di-tBuP was 
found in high concentrations. In the Roskilde sample NP1EO was also 
detected in very high concentration (> 18 mg/kg ww). According to the 
PBTprofiler estimates (cf. Table 7) neither OP1EO nor NP1EO should be 
particularly bioaccumulative and persistent, and the high values are rather 
extraordinary. 

For the fish from the Norwegian freshwater environments the results 
presented here may be compared with other recent studies in both Nor-
way (e.g. Fjeld et al., 2004), and in Sweden (e.g. Remberger et al., 2003). 

8.4.2 Fish from marine environments 

Compared to the results obtained for fish samples from brackish/fresh-
water environments the results for fish from marine environments appear 
to be somewhat similar. Compared to the other compounds, 2,6-di-tBuP 
was again detected in relatively high concentrations; especially in one 
cod liver sample (1674) from the open sea south of Iceland (about 4 
mg/kg ww). This sample also had an unusual high value of OP1EO 
(about 32 mg/kg ww). Similarly, another sample of cod liver from the 
open sea west of Iceland also showed elevated concentrations of NP-mix 
(> 1 mg/kg ww) and OP1EO (> 4.5 mg/kg ww). On the other hand, the 
cod liver sample from the inner Oslo Fjord (1047) only showed a detect-
able amount of 2,6-di-tBuP (0.3 mg/kg ww). As discussed in Section 
8.4.6 no definite explanation can be given for the observed trends. 

With four of the composite cod liver samples the clean-up was unsuc-
cessful, and the resulting GC-MS results were useless, and no results are 
reported for these four samples. This corresponds to PCB analyses of cod 
samples, where the clean-up seems to be more troublesome than for other 
fish samples (NERI, unpublished results). 

8.4.3 Mussels from marine environments 

In contrast to the fish samples discussed above, the mussel show another 
unusual trend. 2,6-di-tBuP are detected but in much lower concentrations 
than in fish; on the contrary, 4-tOP are detected in very high concentra-
tions in most samples – from below DL up to more than 7 mg/kg ww. 
The concentrations observed for NP-mix in mussels (from DL up to about 
900 µg/kg ww) seem to be a little higher or comparable to the concentra-
tions in fish liver. Concentrations of OP1EO, however, seem to be lower 
in mussels (from DL to about 30 µg/kg ww) than in fish. One explanation 
regarding 4-tOP could be that mussels do not have the appropriate en-
zyme system to metabolize it, or that it partition into the mussel’s lipid 
tissues. 
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Regarding NP-mix the observed concentrations are comparable to 
values reported by both Denmark (NERI, unpublished data) and Sweden 
(Wahlberg et al., 1990). For NP1EO the concentrations observed here are 
in the same range as those recently reported by Dam & Danielsen (2002), 
while older data reported for Sweden have higher values (Wahlberg et al., 
1990). 

8.4.4 Eggs from black guillemots, the Faroe Islands 

The two composite egg samples collected at two small Faroese islands 
(Koltur and Skúvoy) only showed low concentrations of most substances. 
2,6-di-tBuP, 4-tOP, NP-mix, BPA and OP1EO were observed in detect-
able amounts from about 3 to 27 µg/kg ww; 4-tOP was detected in high-
est concentrations. 

8.4.5 Marine mammals 

Composite liver samples from harbour seals collected in Denmark only 
showed detectable concentrations of 2,6-di-tBuP (45 to 677 µg/kg ww), 
4-tOP (< DL to 472 µg/kg ww) and NP-mix (up to 97 µg/kg ww). Again 
the relatively high levels of 2,6-di-tBuP seem hard to explain. 

The pilot whale liver samples from the Faroe Islands had detectable 
concentrations of more compounds. Thus, 2,6-di-tBuP, NP-mix, 4-CP 
and OP1EO were detected in ranges from 27 to 47,  52 to 197, 3 to 7 and 
36 to 356 µg/kg ww, respectively. 

8.4.6 Detection of 2,6-di-tBuP in biological samples 

In most biota samples analysed in this study relatively high, compared to 
literature values, concentrations of 2,6-di-tBuP have been detected. The 
presence of such high concentrations does not correspond to the applica-
tion pattern and the bioaccumulating tendency of 2,6-di-tBuP (estimated 
BCF = 430). As laboratory blanks (< 3 µg/kg) do not indicate a serious 
laboratory contamination problem, other analytical problems may have  
caused the detection of high concentrations. One problem could be the 
very slow reaction with the silylating agent which might result in varying 
and different responses of 2,6-di-tBuP in standards and real samples. 
Another explanation could be co-elution of some unknown compound(s) 
present in biological matrices. As none of these potential problems have 
been pursued in details, it is not possible to conclude which one, if any, is 
the most likely explanation to the observed data. One way or the other, 
the observed concentrations of 2,6-di-tBuP should be regarded with rea-
sonable care before definite conclusions regarding this compound are 
made. 
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der målt 4-tOP, NP-mix, DDP og oktyl- og nonylfenol monoetoxylater i 
muslinger og fiskelever, mens niveauerne af disse stoffer var lave i prø-
ver af både fugleæg og sællever. Med hensyn til NP-mix og OP1EO blev 
der målt højere koncentrationer i prøver af lever fra grindehvaler end fra 
sæler. 

Udover de omtalte analyseresultater sammenstiller rapporten også fy-
sisk-kemiske data for de undersøgte fenolstoffer tillige med estimerede 
og eksperimentelle data for stoffernes spredning og forekomst i miljøet, 
deres persistens/nedbrydelighed og toksicitet overfor forskellige test or-
ganismer. 
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NITE National Institute of Technology and Evaluation (Japan) 

NOEC No-effect concentration; the highest concentration of a test substance that shows no 
statistical difference in adverse effect on a specific population of test organisms from that 
observed in controls 

NP Nonylphenol 

NPEO Nonylphenol ethoxylates 

NP1EO Nonylphenol monoethoxylate 

OECD Organization for Economic Cooperation and Development 

OECD HPV OECD Integrated HPV Database (OECD) 

OP Octylphenol 

OPEO Octylphenol ethoxylates 

OP1EO Octylphenol monoethoxylate 

OSPAR Oslo-Paris Commission for the Protection of the Marine Environment of North-East 
Atlantic 

PBT Persistence-Bioaccumulation-Toxicity 

peq person equivalent 

PLE Pressurized liquid extraction 

PNEC Predicted no-effect concentration (at specified endpoint) 

SIDS Screening Information Data Sets 

SPE Solid phase extraction 

STP Sewage treatment plant 

TBBPA Tetrabromobisphenol A 

UN-ECE United Nations Economiv Comission for Europe 

UNEP United Nations Environment Programme 

US-EPA US Environmental Protection Agency 

Vp Vapour pressure (in Pa) 

WD Waste deposit 

WFD Water Framework Directive 

Wsol Water solubility (in mg/L) 

ww wet weight 
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Table 35.   Number, type, location and position of samples collected in Denmark, 2006-2007. 
Sample 

no. 
Sample 
name 

Sampling 
date 

Location Sampling 
site 

Latitude Longitude RemarksSample type 

Water 
STP influent 

STP influent 

STP effluent 

STP effluent 

STP effluent 

STP effluent 

Recipient2 

Recipient2 

Recipient2 

Recipient2 

Background3 

Background3  
Background3 

Solid 

STP sludge 

STP sludge 

STP sludge 

Sediment2 

Sediment2 

Background3 

Biological 
Mussels2,5 

Fish liver2,6 

Fish liver2,6 

Seal liver3,7 

Seal liver3,7 

Seal liver3,7 

 

2006-778 

2006-779 

2006-780 

2006-781 

2006-1009 

2007-1633 

2006-691 

2006-692 

2006-1029 

2006-711 

2006-694 

2006-801 

2006-802 

 

2006-782 

2006-783 

2007-1634 

2006-693 

2006-1030 

2006-699 

 

2006-712 

2006-1159 

2006-1160 

1676-1678 

1679-1681 

1682-1684 

 

Ni-indløb 

Ni-indløb 

STA-afløb 

STA-afløb 

Bjergmark-udl. 

Bjergmark-udl. 

Lynetten-1 

Lynetten-2 

St. 60 

MSS3 

Togt 238 

Togt 238 

Togt 238 

 

kageslam 

kageslam 

slam fra centri.4 

Lynetten 

St. 60 

Togt 238 

 

MSS3 

Kutling 

Kutling 

Blinderøn 

Anholt 

Køge Bugt 

 

17-10-2007 

17-10-2007 

17-10-2007 

17-10-2007 

13-11-2006 

15-02-2007 

04-10-2006 

04-10-2006 

14-11-2006 

03-10-2006 

21-09-2006 

18-10-2006 

18-10-2006 

 

17-10-2007 

17-10-2007 

15-02-2007 

04-10-2006 

14-11-2006 

21-09-2006 

 

03-10-2006 

29-10-2006 

15-11-2006 

?? 

?? 

?? 

 

Copenhagen 

Copenhagen 

Copenhagen 

Copenhagen 

Roskilde 

Roskilde 

Copenhagen 

Copenhagen 

Roskilde Fjord 

Nibe Bredning 

Kattegat 

Kattegat 

Kattegat 

 

Copenhagen 

Copenhagen 

Roskilde 

Copenhagen 

Roskilde Fjord 

Kattegat 

 

Nibe Bredning 

Roskilde Fjord 

Roskilde Fjord 

Limfjorden 

Kattegat 

Øresund 

 

Lynetten STP 

Lynetten STP 

Lynetten STP 

Lynetten STP 

Bjergmarken STP

Bjergmarken STP

Lynetten STP 

Lynetten STP 

Station 60 

MSS 3 

Station 905 

Station 905 

Station 905 

 

Lynetten STP 

Lynetten STP 

Bjergmarken STP

Lynetten STP 

Station 60 

Station 905 

 

MSS3 

Inner fjord 

Inner fjord 

Blinderøn 

Anholt 

Køge Bugt 

 

55°41.75' N1 

55°41.75' N1 

55°41.75' N1 

55°41.75' N1 

55°38.95' N1 

55°38.95' N1 

?? 

?? 

55°42.78' N 

57°00.58' N 

57°11.06' N 

57°11.06' N 

57°11.06' N 

 

55°41.75' N1 

55°41.75' N1 

55°38.95' N1 

?? 

55°42.78' N 

57°11.06' N 

 

57°00.58' N 

?? 

?? 

56°54.0' N1 

56°44' N1 

?? 

 

012°37.0' E1 

012°37.0' E1 

012°37.0' E1 

012°37.0' E1 

012°03.43' E1 

012°03.43' E1 

?? 

?? 

012°04.00' E 

009°39.45' E 

011°39.62' E 

011°39.62' E 

011°39.62' E 

 

012°37.0' E1 

012°37.0' E1 

012°03.43' E1 

?? 

012°04.00' E 

011°39.62' E 

 

009°39.45' E 

?? 

?? 

009°00.7' E1 

011°39' E1 

?? 

 

 

replicate 

 

replicate 

 

 

 

replicate 

Depth: 1 m 

Depth: <2 m

 

 

replicate 

 

 

replicate 

 

 

Depth: 5.5 m

 

 

Depth: <2 m

Pool: 14 

Pool: 18 

Pool: 38 

Pool: 39 

Pool: 310 

Notes: 1Estimated; 2Brackish environment; 3Marine environment; 4sludge from centrifuge; 5Blue mussel (Mytilus edulis); 6Sand goby ( Pomatoschistus 
minutus); 7Harbour seal (Phoca vitulina); 81 male + 2 females, 3-4 years; 92 males + 1 female, 2 years; 3 females, 1-4 years;  
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Table 36.    Number, type, location and position of samples collected at the Faroe Islands, 2006-2007. 
Sample 

no. 
Sample 
name 

Sampling 
date 

Location Sampling 
site 

Latitude Longitude RemarksSample type 

Water 
STP influent 

STP influent 

STP effluent 

STP effluent 

Landfill effluent 

Recipient2 
Recipient2 

Solids 

STP sludge 

STP sludge 

Soil 

Soil 

Sediment2 

Sediment2 

Sediment2 

Biological 
Mussels3 

Mussels3 

Mussels3 

Fish liver4 

Birds egg5 

Birds egg5 

Whale liver6 

Whale liver6 

 

2007-1416 

2007-1420 

2007-1417 

2007-1418 

2007-1421 

2007-1422 

2007-1419 

 

2007-1435 

2007-1436 

2007-1433 

2007-1434 

2007-1428 

2007-1429 

2007-1432 

 

2007-1423 

2007-1424 

2007-1425 

2007-1437 

2007-1426 

2007-1427 

2007-1430 

2007-1431 

 

E-1 

E-3 

E-2 

E-4 

E-5 

RES-1 

RES-2 

 

SL-1 

SL-2 

SO-1 

SO-2 

SE-1 

SE-2 

SE-3 

 

NE-06 

NE-06 

NE-05 

COD-T 

CG-KOL 

CG-SKU 

PW-1 

PW-2 

 

12-11-2006 

29-12-2006 

12-11-2006 

29-12-2006 

29-12-2006 

12-01-2007 

12-01-2007 

 

12-01-2007 

29-12-2006 

29-12-2006 

29-12-2006 

15-06-2006 

15-06-2006 

12-01-2007 

 

12-01-2007 

12-01-2007 

30-10-2006 

13-01-2007 

June-2006 

June-2006 

28-08-2006 

28-08-2006 

 

Torshavn 

Torshavn 

Torshavn 

Torshavn 

Torshavn 

Klaksvik 

Vágsbotn 

 

Torshavn 

Torshavn 

Torshavn 

Torshavn 

Klaksvik 

Götuvik 

Torshavn 

 

Torshavn 

Torshavn 

Giljanes 

Torshavn 

Koltur 

Skúvoy 

Hvannasund 

Hvannasund 

 

Hospital STP 

Sersjantvikin STP

Hospital STP 

Sersjantvikin STP

Húsahagi 

Marina 

Vágsbotn 

 

Hospital STP 

Sersjantvikin STP

Húsahagi 

Havnadalur 

Pollurin, St. 7 

Bakkafrost, St. 16

Harbour (BA) 

 

Harbour 

Harbour 

 

Bursatanga 

 

 

62°00,103' N 

62°00,508' N 

62°00,103' N 

62°00,508' N 

62°01,711' N 

62°13,707' N 

62°00,501' N 

 

62°00,103' N 

62°00,508' N 

62°01,711' N 

62°01,066' N 

62°14' N1 

62°11' N1 

62°00,430' N 

 

62°01' N1 

62°01' N1 

62°06.06’ N1 

62°01' N1 

61°59.7' N1 

61°46.3' N1 

62°18' N1 

62°18' N1 

 

006°46,526' W 

006°45,697' W 

006°46,526' W 

006°45,697' W 

006°48,307' W 

006°35,221' W 

006°46,347' W 

 

006°46,526' W 

006°45,697' W 

006°48,307' W 

006°49,069' W 

006°36' W1 

006°44' W1 

006°46,434' W 

 

006°46' W1 

006°46' W1 

007°08.74’ W1 

006°46' W1 

006°58.5' W1 

006°49.4' W1 

006°30' W1 

006°30' W1 

 

 

household 

 

 

 

oilslick 

oilslick 

 

 

 

landfill 

landfill, old 

hot spot 

hot spot 

hot spot 

 

hot spot 

hot spot 

Ref. site 

Pool: 7 

Pool: 10 

Pool:10 

Pool: 67 

Pool: 68 

Notes: 1Estimated coordinate; 2Marine environment; 3Blue mussel (Mytilus edulis); 4Atlantic cod (Gadus morhua); 5Black guillemot (Cepphus grylle); 6Pilot 
whale (Globicephala melas); 76 females; 86 males;  
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Table 37.    Number, type, location and position of samples collected in Finland, 2006-2007. 
Sample 

no. 
Sample 
name 

Sampling 
date 

Location Sampling 
site 

Latitude Longitude RemarksSample type 

Water 
STP influent 

STP influent 

STP effluent 

STP effluent 

STP effluent 

Landfill effluent 
Recipient3 

Recipient3 

Recipient3 

Solids 

STP sludge 

STP sludge 

STP sludge 

Sediment3 

Sediment3 

Biological 
Fish liver3,4 

Fish liver3,4 

Fish liver3,4 

Fish liver3,4 

Fish liver3,4 

Fish liver3,4 

 

2006-719 

2006-716 

2006-724 

2006-720 

2006-717 

2006-718 

2006-721 

2006-722 

2006-723 

 

2006-732 

2006-733 

2006-734 

2006-735 

2006-736 

 

1014-1016 

1017-1019 

1020-1022 

2006-1023 

1024-1026 

1027-1028 

 

SO STP 

VM STP 

P STP 

SO ST 

VM STP 

AM LF 

H1 Sl 

H2 Sl 

H3 

 

P STP 

SO STP 

VM STP 

E1 SED 

H1 SED 

 

PIKE-VaKaLa 

PIKE-VaKaLa 

PIKE-VaKaLa 

PIKE-VaKaLa 

PIKE-LaLa 

PIKE-LaLa 

 

04-10-2006 

04-10-2006 

04-10-2006 

04-10-2006 

04-10-2006 

04-10-2006 

03-10-2006 

03-10-2006 

03-10-2006 

 

04-10-2006 

04-10-2006 

04-10-2006 

03-10-2006 

03-10-2006 

 

20-10-2006 

20-10-2006 

22-10-2006 

22-10-2006 

02-11-2006 

02-11-2006 

 

Espoo 

Helsinki 

Pornainen 

Espoo 

Helsinki 

Espoo 

Heslsinki 

Espoo 

Espoo 

 

Pornainen 

Espoo 

Helsinki 

Espoo 

Helsinki 

 

Helsinki 

Helsinki 

Helsinki 

Helsinki 

Espoo 

Espoo 

 

Suomenoja STP

Viikinmäki STP 

Pornainen STP 

Suomenoja STP

Viikinmäki STP 

Ämmässuo 

Near ship port 

Coastal sea 

Coastal sea 

 

Pornainen STP 

Suomenoja STP

Viikinmäki STP 

Coastal sea 

City bay 

 

City bay 

City bay 

City bay 

City bay 

Coastal bay 

Coastal bay 

 

60°09.4’ N1 

60°13.7’ N1 

60°28.6’ N1 

60°09.4’ N1 

60°13.7’ N1 

60°14.5’ N1 

60°11.72’ N 

60°06.8’ N1 

60°06.8’ N1 

 

60°28.6’ N1 

60°09.4’ N1 

60°13.7’ N1 

60°06.8’ N 

60°11.72’ N 

 

60°11.72’ N 

60°11.72’ N 

60°11.72’ N 

60°11.72’ N 

60°11.80’ N 

60°11.80’ N 

 

024°42.5’ E1 

025°01.0’ E1 

025°22.5’ E1 

024°42.5’ E1 

025°01.0’ E1 

024°32.5’ E1 

025°29.87’ E 

024°46.07’ E1 

024°46.07’ E1 

 

025°22.5’ E1 

024°42.5’ E1 

025°01.0’ E1 

024°46.07’ E 

025°29.87’ E 

 

025°29.87’ E 

025°29.87’ E 

025°29.87’ E 

025°29.87’ E 

024°51.50’ E 

024°51.50’ E 

 

270,0002 

1,000,0002 

< 10002 

270,0002 

1,000,0002 

Largest in F.7

Depth: 1 m 

Depth: 1 m 

Depth: 16 m

 

< 10002 

270,0002 

1,000,0002 

Depth: 17 m

Near port 

 

Pool: 35 

Pool: 35 

Pool: 35 

male 

Pool: 35 

Pool: 26 

Notes: 1Estimated coordinate; 2Estimated population; 3Brackish environment; 4Nothern pike (Esox lucius); 53 females pooled; 62 males pooled; 7Largest 
landfill in Finland 
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Table 38.    Number,  type, location and position of samples collected at Iceland, 2006-2007. 
Sample 

no. 
Sample 
name 

Sampling 
date 

Location Sampling 
site 

Latitude Longitude RemarksSample type 

Water 
STP influent 

STP influent 

Landfill effluent 

Landfill effluent 

Recipient2 

Recipient2 

Recipient2 

Recipient2 

Solids 

STP sludge1 

STP sludge1 

STP sludge1 

STP sludge1 

Biological 
Fish liver2,3,6 

Fish liver2,3,6 

Fish liver2,3,6 

Fish liver2,4,6 

Fish liver2,5,6 

Fish liver2,4 

Fish liver2,4 

Fish liver2,7 

Fish liver2,7 

Fish liver2,7 

 

2007-1474 

2007-1475 

2007-1476 

2007-1477 

2006-766 

2006-767 

2006-768 

2006-769 

 

2006-770 

2006-771 

2006-772 

2006-773 

 

2007-1479 

2007-1480 

2007-1482 

2007-1478 

2007-1481 

2007-1674 

2007-1675 

2007-1671 

2007-1672 

2007-1673 

 

MB-1 

MB-2 

ALF-1 

ALF-2 

HA-1 

HA-2 

HA-3 

HA-4 

 

KL-1 

Kl-2 

AN-1 

AN-2 

 

GUF3Hip 

GUF4Hip 

GUF5Hip 

GUF1Lim 

GUF2Ple 

FS115 

FS116 

F28 

F31 

F38 

 

23-01-2007 

23-01-2007 

23-01-2007 

23-01-2007 

11-10-2006 

11-10-2006 

11-10-2006 

11-10-2006 

 

10-10-2006 

10-10-2006 

10-10-2006 

10-10-2006 

 

01-11-2006 

01-11-2006 

01-11-2006 

29-10-2006 

29-10-2006 

12-03-2006 

12-03-2006 

06-03-2006 

07-03-2006 

08-03-2006 

 

Reykjavík area 

Reykjavík area 

Reykjavík area 

Reykjavík area 

Reykjavík area 

Reykjavík area 

Reykjavík area 

Reykjavík area 

 

Reykjavík area 

Reykjavík area 

Reykjavík area 

Reykjavík area 

 

Reykjavík area 

Reykjavík area 

Reykjavík area 

Reykjavík area 

Reykjavík area 

S. of Reykjanes 

S. of Reykjanes 

Near Snæfellsn.

Faxaflói 

Faxaflói 

 

Mosfellsbær 

Mosfellsbær 

Álfsnes landfill 

Álfsnes landfill 

Ánanaust, coast 

Ánanaust, coast

Klettagar., coast

Klettagar., coast

 

Klettagarðar STP

Klettagarðar STP

Ánanaust STP 

Ánanaust STP 

 

Outside Gufunes

Outside Gufunes

Outside Gufunes

Outside Gufunes

Outside Gufunes

Open sea 

Open sea 

Open sea 

Open sea 

Open sea 

 

64°10.36’ N 

64°10.14’ N 

64°11.20’ N 

64°11.20’ N 

64°09.19’ N 

64°09.19’ N 

64°09.36’ N 

64°09.36’ N 

 

64°09.33’ N 

64°09.33’ N 

64°09.18’ N 

64°09.18’ N 

 

64°09.60’ N8 

64°09.60’ N8 

64°09.60’ N8 

64°09.60’ N8 

64°09.60’ N8 

63°37.83’ N 

63°41.51’ N 

64°52.87’ N 

64°09.30’ N 

64°21.09’ N 

 

021°41.91’ W 

021°43.59’ W 

021°45.27’ W 

021°45.27’ W 

021°57.39’ W 

021°57.39’ W 

021°52.44’ W 

021°52.44’ W 

 

021°52.41’ W 

021°52.41’ W 

021°57.33’ W 

021°57.33’ W 

 

021°49.38’ W8 

021°49.38’ W8 

021°49.38’ W8 

021°49.38’ W8 

021°49.38’ W8 

021°51.81’ W 

021°33.62’ W 

024°04.03’ W 

022°18.38’ W 

022°38.57’ W 

 

Sewage 

Sewage 

 

 

Surf. water 

Surf. water 

Surf. water 

Surf. water 

 

 

 

 

 

 

Depth: 6 m 

Depth: 6 m 

Depth: 6 m 

Depth: 6 m 

Depth: 6 m 

 

Notes: 1Non-processed and non-dehydrated; 2Marine environment; 3American plaice (Hippoglossoides platessoides); 4Dab (Limanda limanda); 5European 
plaice (Pleuronectes platessa); 6the liver sample was too small to be analysed ; 7Atlantic cod (Gadus morhua); 8Estimated coordinate. 
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Table 39.    Number, type, location and position of samples collected in Norway, 2006-2007. 
Sample 

no. 
Sample 
name 

Sampling 
date 

Location Sampling 
site 

Latitude Longitude RemarksSample type 

Water samples 

STP influent 

STP influent 

STP effluent 

STP effluent 

Recipient1 

Recipient1 

Recipient1 

Surface runoff 

Surface runoff 

Background1 

Background1 

Background1 

Solid samples 

STP sludge 

STP sludge 

STP sludge 

STP sludge 

STP sludge 

STP sludge 

STP sludge 

STP sludge 

Sediment1 

Sediment2 

Sediment2 

Sediment3 

Sediment3 

Sediment3 

Sediment3 

Sediment3 

Biota samples 
Mussels1,4 

Fish liver1,5 

Fish liver1,5 

Fish liver1,5 

Fish liver1,6 

Fish liver1,7 

 

2006-675 

2006-678 

2006-676 

2006-679 

2006-1077 

2006-677 

2006-1076 

2006-1079 

2006-1078 

2006-1081 

2006-1082 

2006-1083 

 

2006-681 

2006-682 

2006-638 

2006-684 

2006-685 

2006-686 

2006-6868 

2006-689 

2006-1086 

2006-687 

2007-1468 

2006-680 

2006-1083 

2006-1087 

2006-1084 

2006-1085 

 

2006-1089 

2006-1045 

2006-1046 

2006-1047 

2007-1467 

2007-1469 

 

Bekkelaget 

VEAS 

Bekkelaget 

VEAS 

St. 30B 

Mjøsa 

Vanemfjord 

Lier-St. 1 

Lier-St. 2 

St. 36A 

St. 10S 

St. 42S 

 

Bekkelaget-inl. 

Bekkelaget-inl. 

Bekkelaget-inl. 

Bekkelaget-outl. 

Bekkelaget-outl. 

Bekkelaget-outl. 

VEAS 

VEAS 

St. 30S 

Mjøsa 

Vanemfjord 

St. 360A 

St. 42S 

St. 42S 

St. 10S 

St. 10S 

 

St. 30A 

St. 30B-1 

St. 30B-2 

St. 30B-3 

Mjøsa 

Storfjorden 

 

06-09-2006 

13-09-2006 

06-09-2006 

13-09-2006 

25-10-2006 

11-09-2006 

19-10-2006 

27-10-2006 

27-10-2006 

08-11-2006 

07-09-2006 

30-08-2006 

 

07-09-2006 

07-09-2006 

07-09-2006 

07-09-2006 

07-09-2006 

07-09-2006 

13-09-2006 

13-09-2006 

25-10-2006 

11-09-2006 

19-10-2006 

14-06-2006 

30-08-2006 

30-08-2006 

07-09-2006 

07-09-2006 

 

30-10-2006 

?? 

?? 

?? 

Autumn 2006 

03-11-2006 

 

Oslo 

Oslo 

Oslo 

Oslo 

Oslo 

Hamar 

Vansjø 

Lier 

Lier 

Oslo 

Northern Norway

Tromsø 

 

Oslo 

Oslo 

Oslo 

Oslo 

Oslo 

Oslo 

Oslo 

Oslo 

Oslo 

Hamar 

Vansjø 

Oslo Fjord 

Tromsø 

Tromsø 

Northern Norway

Northern Norway

 

Oslo 

Oslo 

Oslo 

Oslo 

Hamar 

Vansjø 

 

Oslo, inner 

Oslo, outer 

Oslo, inner 

Oslo, outer 

Oslo Fj., St. 30B

Lake Mjøsa 

Vanemfjord 

St. 1 

St. 2 

Oslo Fj., St. 36A

Varangerfjord 

Malangen,St. 42S

 

Bekkelaget STP

Bekkelaget STP

Bekkelaget STP

Bekkelaget STP

Bekkelaget STP

Bekkelaget STP

VEAS STP 

VEAS STP 

Steilene, St. 30S

Lake Mjøsa 

Vanemfjord 

Færder, St. 360A

Malangen, St.42S

Malangen, St.42S

Varangerfjord 

Varangerfjord 

 

Oslo Fj., St. 30A

Oslo Fj. St. 30B 

Oslo Fj. St. 30B 

Oslo Fj. St. 30B 

Lake Mjøsa 

Storfjorden 

 

59.882° N 

59.789° N 

59.882° N 

59.789° N 

59.49° N 

60.82° N 

59°24.7’ N3 

59°47.594’ N 

59°45.943’ N 

59°01.63’ N 

69°56.156’ N 

69°30.443’ N 

 

59.882° N 

59.882° N 

59.882° N 

59.882° N 

59.882° N 

59.882° N 

59.789° N 

59.789° N 

59°49.10’ N 

60.82° N 

59°24.7’ N3 

58°56.78’ N 

69°30.44’ N 

69°30.44’ N 

69°56.16’ N 

69°56.16’ N 

 

59°52.5’ N 

59°49.00’ N 

59°49.00’ N 

59°49.00’ N 

60.82° N 

59°23.1’ N 

 

010.767° E 

010.496° E 

010.767° E 

010.496° E 

010.33° E 

010.98° E 

010°44.7’ E 

010°14.275’ E3 

010°16.882’ E 

010°31.53’ E 

030°06.67’ E 

018°07.09’ E 

 

010.767° E 

010.767° E 

010.767° E 

010.767° E 

010.767° E 

010.767° E 

010.496° E 

010.496° E 

010°33.80’ E 

010.98° E 

010°44.7’ E 

011°38.34’ E 

018°07.09’ E 

018°07.09’ E 

030°06.67’ E 

030°06.67’ E 

 

010°43.0’ E 

010°33.00’ E 

010°33.00’ E 

010°33.00’ E 

010.98° E 

010°50.8’ E 

 

 

 

 

 

 

 

 

Greenhouse

Greenhouse

 

 

 

 

wet 

wet 

replicate 

dry 

dry 

replicate 

silo 

wet 

 

Depth: 200 m

 

Depth: 356 m

 

replicate 

 

replicate 

 

Pool: 20 

Pool: 5 

Pool: 5 

Pool: 5 

Pool: 5 

Pool: 5 

Notes: 1Marine environment; 2Lacustrine environment; 3Estimated coordinate; 4Blue mussel (Mytilus edulis); 5Atlantic cod (Gadus morhua); 6Trout (Salmo 
trutta) ; 7European perch (Perca fluviatillis) 
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Table 40.    Number, type, location and position of samples collected in Sweden, 2006-2007. 
Sample 

no. 
Sample 
name 

Sampling 
date 

Location Sampling 
site 

Latitude Longitude RemarksSample type 

Water samples 

Urban runoff1 

Urban runoff1 

Urban runoff1 

Urban runoff1 

Urban runoff1 

Urban runoff1 

Urban runoff1 

Urban runoff1 

Urban runoff1 

Recipient1 

Recipient1 

Background3 

Background3 

Solid samples 

STP sludge 

STP sludge 

STP sludge 

STP sludge 

Sediment1 

Sediment1 

Sediment1 

Sediment1 

Sediment1 

Sediment1 

Sediment3 

Sediment3 

 

2007-1454 

2007-1455 

2007-1456 

2007-1457 

2007-1458 

2007-1459 

2007-1462 

2007-1463 

2007-1464 

2007-1460 

2007-1461 

2007-1465 

2007-1466 

 

2007-1450 

2007-1451 

2007-1452 

2007-1453 

2007-1442 

2007-1443 

2007-1444 

2007-1445 

2007-1446 

2007-1447 

2007-1448 

2007-1449 

 

5281 

5282 

5283 

5284 

5388 

5389 

5292a 

5292b 

5293b 

5290a 

5290b 

4368 

4483 

 

5075 

5285 

5078 

5286 

5287a 

5287b 

5288 

5289a 

5289b 

5296 

5240 

5242 

 

06-12-2006 

06-12-2006 

06-12-2006 

06-12-2006 

16-01-2007 

16-01-2007 

06-12-2006 

06-12-2006 

06-12-2006 

05-12-2006 

05-12-2006 

19-11-2006 

13-01-2006 

 

18-10-2006 

06-12-2006 

18-10-2006 

06-12-2006 

05-12-2006 

05-12-2006 

05-12-2006 

05-12-2006 

05-12-2006 

05-12-2006 

05-12-2006 

23-11-2006 

 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Gothenburg 

 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Stockholm 

Västmanland 

Skåne 

 

Båtbyggargatan

Lugnets Allé 

Sveavägen 

Styrmansgatan 

Lill-Jansskogen 

Årstafältet 

Hammarby Sjö.4 

Hammarby Sjö.4 

Riddarfjärden 

Stora Essingen 

Stora Essingen 

Lake Tärnan 

Lilla Öresjön 

 

Henriksdal STP 

Henriksdal STP 

Hammarby4 STP

Hammarby4 STP

Stora Essingen 

Stora Essingen 

Årstaviken 

Hammarby Sjö.4 

Hammarby Sjö.4 

Riddarfjärden 

Övre Skärsjön 

Krageholmssjön

 

59°18.4’ N2 

59°18.2’ N2 

59°20.6’ N2 

59°19.9’ N2 

59°21.2’ N2 

59°17.4’ N2 

59°19.4’ N2 

59°19.4’ N2 

59°19.4’ N2 

59°19.2’ N2 

59°19.2’ N2 

59°02.6’ N2 

57°33.0’ N2 

 

59°18.629’ N 

59°18.629’ N  

59°18.629’ N 

59°18.629’ N 

59°19.2’ N2 

59°19.2’ N2 

59°18.3’ N2 

59°18.4’ N2 

59°18.4’ N2 

59°19.4’ N2 

59°50.8’ N2 

55°30.0’ N2 

 

018°06.7’ E2 

018°06.3’ E2 

018°03.4’ E2 

018°05.2’ E2 

018°04.3’ E2 

018°02.8’ E2 

018°05.5’ E2 

018°05.5’ E2 

018°02.9’ E2 

017°59.4’ E2 

017°59.4’ E2 

017°55.8’ E2 

012°19.4’ E2 

 

018°06.501’ E 

018°06.501’ E 

018°06.501’ E 

018°06.501’ E 

018°00.2’ E2 

018°00.2’ E2 

018°03.1’ E2 

018°06.0’ E2 

018°06.0’ E2 

018°02.7’ E2 

015°32.8’ E2 

013°44.9’ E2 

 

Storm water

Storm water

Storm water

Storm water

Storm water

Storm water

Surf. water 

replicate 

Surf. water 

Surf. water 

replicate 

Surf. water 

Surf. water 

 

 

 

 

 

Depth:27.7 m

replicate 

Depth: 7.6m

Depth: 3.6 m

replicate 

Depth:19.2 m

Background

Background

Notes: 1Brackish environment; 2Estimated coordinate; 3Lacustrine environment; 4Hammarby Sjöstad 
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Sampling descriptions 

Water samples 

Sample containers 
Special cleaned and pre-treated sample containers (1 L Pyrex redcap bot-
tles) will provided by NERI prior to the sampling. 

Sampling technique 
Generally for this screening project, water samples are collected as grab 
(or dip) samples. Samples should preferably be collected in the middle of 
the stream of flowing water at the sampling location. The closed sample 
bottle is held a few centimetres below the surface (to avoid collecting 
floating debris), with the opening facing upstream; the sample collector 
must always ensure that the hand that holds the bottle is downstream of 
the opening. The sample collector should move around carefully in the 
stream not to disturb the sampling site and avoid welling up material 
from the bottom. The sample collector then removes the lid and the let 
the bottle fill. The sampling bottle is rinsed three times with the sampled 
water before the final sample is collected. After the bottle eventually has 
been filled completely the lid is replaced and fastened securely. 

Sample preservation 
Preservation of water samples is of major concern as the alkyl phenol 
ethoxylate may be unstable in the water matrix. Two additives are gener-
ally used for conservation in relation to ethoxylates (e.g. Petrovic & Bar-
celo, Fres. J. Anal. Chem. 368: 676-683, 2000), acidification (pH < 3) or 
addition of formaldehyde (to a 3 % solution). None of these additives are 
100 % effective with waste water samples, but as phenols may react with 
formaldehyde, acidification with H2SO4 (pH < 3) is recommended. 
Therefore, after sampling, a small amount of the water is removed and 
replaced with the acidifying agent (H2SO4) to lower pH < 3; after pres-
ervation, the water sample should be stored in a cooling box kept at 0° C 
(use ice). Despite preservation, water samples should be transported to 
NERI immediately after sampling. All time during storage and transpor-
tation it must assured that the water samples kept below 5°C and in the 
dark. 

Sampling remarks 
Fill out enclosed sampling protocol. 
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