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of data above PNEC) even for chemicals up to logKow 6. This modeling approach 
was able to successfully describe the observed toxicity of field contaminated 
sediments. Furthermore, the TLM-derived PNEC appears to be protective of 
ecological quality indicators at contaminated sites without application of 
additional assessment factors. In conclusion, the application of EqP 
toTLM-derived environmental quality guidelines is suitable for risk assessment 
purposes. 

WE230 
Metals and hydrocarbons in soils and sediments near a major in situ bitumen 
extraction centre in Alberta.
J.M. Blais, E. Skierszkian, J.M. Doyle, G. Irvine, University of Ottawa; L. Kimpe, 
University of Ottawa / Biology; P. White, Health Canada 
The Cold Lake region is a major center for Alberta’s in-situ bitumen extraction 
industry, accounting for nearly half of Alberta’s total in-situ bitumen production. 
Concerns over contamination by metals and hydrocarbons from in situ bitumen 
extraction prompted an analysis of contaminants in the areas adjacent to drilling 
wells near Cold Lake Alberta. In general, concentrations of metals and 
hydrocarbons analyzed in soils were higher near the drilling wells than areas more 
distant, but were all below the federal (Canadian Council of Ministers of the 
Environment or CCME) soil quality guidelines for residential and agricultural 
soils. For example, nickel and vanadium, which are found in Cold Lake bitumen 
at 69 and 90 ug/g, respectively, never exceeded 12 and 25 ug/g in soils, 
respectively. Lake sediment cores were dated radiometrically and analyzed to 
revealed only modest surface enrichment of metals or hydrocarbons since the 
1970s, when these installations began operations. Results suggest that bitumen 
extraction alone, in the absence of nearby upgraders and refineries, does not lead 
to high contamination of metals and PAHs in soils and sediments in the region. 

WE231 
Biodegradation of a crude oil by an identified bacterial consortium isolated 
from the Western Baltic Sea
J. Rubarth; J. Jeschek, Leibniz Institut for Baltic Sea Research; S. Koenig, E. 
Safonova, University of Leipzig 
While it is well known that numerous bacterial species are able to degrade crude 
oil not much is known about the potential for oil degradation by organisms in the 
Baltic Sea. To study this more than a hundred pure bacterial cultures were isolated 
from coastal areas of the Baltic Sea. Various selection criteria were considered to 
find the most robust bacteria tolerating crude oil as well as varying temperature 
and salinity. To identify the most appropriate species they were sequenced. 
Different consortia of these identified bacteria species are examined regarding 
their oil degradation capacity to identify the most efficient mixed culture. A 
gravimetric method was used to measure degradation of the total crude oil. For 
more detailed information on the degradation process we determined the 
before/after concentrations of common target compounds in the field of analytical 
oil studies. Using internal standards and a validated method we quantified the 
biodegradation of 38 alkanes and 24 polycyclic aromatic hydrocarbons (PAH). In 
addition to the 16 compounds declared by the US EPA as “Priority Pollutants” we 
determined another 8 alkylated PAH. The measurements were performed by 
GC-FID and GC-MS. Additionally, we used FT-ICR-MS measurements to 
compare the heterocyclic fingerprint of oil samples before and after the incubation 
period. This comparison provided information concerning the preferred 
biodegradation of heteroaromatic oil compounds. As the availability of nutrients 
could be a limiting factor of microbial oil degradation in the Baltic Sea we also 
examined the nutrient consumption during the incubation period with a special 
focus on phosphate concentrations. We determined oil degradation rates of the 
most efficient consortia as a function of temperature and salinity ranges common 
in the Baltic Sea. All these analytical results were used to discuss the fate and 
behaviour of crude oil in the environment. 

WE232 
Water and Air Quality Issues Surrounding the Use of Hydraulic Fracturing 
in Natural Gas Extraction
R. Jeffries, ENVIRON UK Ltd.; D.A. Kaden, ENVIRON International 
Corporation; C. Holman, ENVIRON UK Ltd 
Exploration of European shale gas reserves, and in particular the use of hydraulic 
fracturing, is received increasing public attention. Public concerns have been 
voiced surrounding potential environmental impacts on air and water resources. In 
the last few months the European Parliament narrowly voted against a ban and the 
European Commission has pledged to develop an environmental protection 
framework. Due to its nature, shale gas is more difficult to extract and process 
than conventional gas. Hydraulic fracturing uses a combination of water, sand, 
and chemicals injected into the ground under high pressure to release natural gas 
or oil from tight shale plays. Large volumes of water and sand are required by the 
process, which may strain natural resources in some areas. Waste water contains 
solids and chemical additives including biocides, is highly saline, may also 
contain metals and naturally occurring radioactive material characteristic of the 
formation, and includes petroleum hydrocarbons. Exploratory drilling is underway 
in several EU countries, most notably Poland, but also in France, Sweden, 
Germany and the UK. The development of shale gas in Europe will follow from 
the significant experience of assessing the impacts in the US. As knowledge has 

increased, voluntary and legal controls have been introduced at both State and 
Federal levels, although there remains a lack of transparency regarding the 
chemicals used. Provided Europe learns the lessons from across the Atlantic and 
puts in place sufficient safeguards before there is significant development it is 
unlikely that significant environment impacts will occur. This paper provides a 
review of the water and air quality issues, as well as the impacts on communities 
and ecosystems from intensive shale production. It draws on experience from the 
United States of working with the shale gas industry to understand these issues 
and find solutions. 

WE233 
Remote Sensing Research Project: Satellite Imagery Evaluation for 
Environmental Classification in Qatar
E.J. Febbo, ExxonMobil Research Qatar; C. Richard, CREOCEAN 
Qatar is facing unprecedented development both inland and its surrounding 
waters. While the natural environment is not yet fully characterized, there is a 
need for understanding baseline conditions and a mechanism for detecting 
changes so that managers have an accurate decision making tool and a basis for 
monitoring and assessing future changes. Remote sensing techniques are cost 
effective in their ability to cover wide areas and to provide information in a time 
and cost efficient manner. Development of new sensors such as the WorldView2 
satellite and airborne hyperspectral sensors provides highly accurate data 
including habitat, and superficial soil characterizations. Finer scale techniques 
such as acoustic surveys can be deployed to compliment study areas of particular 
interest. In addition, data have to be verified and validated by visual field 
observations. Implementation of these new techniques for producing a large scale 
GIS data set for Qatar would highly improve the current knowledge and provide a 
powerful decision making tool for environmental management and policy 
decisions. In this context, WorldView2 satellite images have been evaluated as a 
first step in a remote sensing research program to test the potential of such data for 
coastal mapping. The objectives of this project were to: test the standard strategies 
generally used for high resolution imagery processing taking advantage of the new 
specifications of the sensor (8 spectral bands), and to develop innovative methods 
for bathymetry estimation and sea bottom characterization based on automated 
processes. Preliminary results indicate that accurate classifications are possible; 
habitats such as coral patch reef structures, seagrass and soil classifications have 
been identified in agreement with the validation field surveys. This is the first step 
in a multi-faceted approach to utilize the latest remote sensing technologies. 

WE234 
Assessing the variability of highly complex mixtures of organic contaminants 
from oil industry produced waters using GCxGC-ToF-MS
A. Scarlett, C. West, Plymouth University / Petroleum and Environmental 
Geochemistry Group, Biogeochemistry Research Centre; R. Frank, M. Hewitt, 
Environment Canada / Aquatic Contaminants Research Division/Water Science & 
Technology Directorate; S. Rowland, Plymouth University / Petroleum and 
Environmental Geochemistry Group, Biogeochemistry Research Centre 
Produced waters from oil industries represent a huge challenge in terms of 
complexity and risk assessment. Some of the most complex mixtures are derived 
from the oil sands process-affected waters (OSPW) of Alberta Canada which 
contain tens of thousands of polar acidic organic compounds usually referred as 
‘naphthenic acids’ (NAs). Until recently, individual structures of these NAs were 
unknown but analyses by tandem gas chromatography with time of the flight mass 
spectrometry (GCxGC-ToF-MS) have now begun to reveal the individual 
structures of alicyclic, aromatic and sulphur-containing acids within OSPWs 
contained within tailings ponds. Recently some of the acids have also been 
identified within ground water samples outside of the tailings ponds. One obstacle 
to understanding whether such acids from environmental samples, as ground 
waters, are associated with particular tailings ponds is the lack of knowledge of 
the variability of OSPW within and between ponds. GCxGC-ToF-MS has now 
been used in the present study to compare such acids in OSPWs, both temporally 
and spatially, using specific, known compounds. These techniques can now be 
applied to studies of organic acids in other oil industry produced waters. 
Knowledge of individual chemical structures within these highly complex 
mixtures also facilitates toxicological testing/modelling and aids risk assessment. 

Risk assessment of chemical mixtures: trends, developments 
and bottlenecks for integrating exposure and effects (P)

WE235 
Critical Evaluation of USEPA’s Toxicological Assessment of Benzo(a)pyrene 
and PAH Mixture Toxicity
B.H. Magee, K. Connor, D.W. Chin, ARCADIS 
USEPA’s (EPA) draft Integrated Risk Information System (IRIS) Assessment of 
Benzo(a)pyrene (BaP) is due to be released for public review in early 2013. The 
document will present a new Oral Slope Factor that will replace the current value. 
In addition, EPA will present four new values that are not currently on EPA’s 
IRIS database: an Inhalation Unit Risk, a dermal Cancer Slope Factor, an oral 
Reference Dose, and an inhalation Reference Concentration. In advance of the 
document’s release, the authors have performed a literature search to identify the 
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available studies that could potentially meet EPA’s study quality criteria as critical 
studies in the IRIS program. In addition, the authors have performed 
dose-response modeling using EPA’s benchmark dose model to identify point of 
departure doses and composite uncertainty factors to derive the five toxicological 
reference values in accordance with standard EPA policy and guidance. The 
authors have also evaluated alternative approaches to characterize the 
uncertainties in deriving the above toxicological reference values. In so doing, the 
authors have identified the toxicological reference values likely to be presented in 
EPA’s draft document. This research will be used to prepare detailed comments to 
the EPA docket on EPA’s toxicological assessment of BaP. If the document is 
released as scheduled, the presentation will compare the authors’ proposed 
toxicological reference values to the EPA’s proposed values and critically 
evaluate the scientific merit of the EPA’s toxicological assessment of BaP. 
Specifically, the presentation will summarize the comments prepared for and 
submitted to the EPA docket. Additionally, the presentation will discuss the 
implications for the regulated community of the proposed toxicological reference 
values coupled with the Relative Potency Factors (RPFs) that are due to be issued 
by EPA in final form in late 2013. Updated whole mixture validation exercises of 
carcinogenic endpoints will also be presented. 

WE236 
Toxicity of mixture herbicides used in sugarcane crops to juvenile tilapia 
(Oreochromis niloticus)
M.A. Moura, Instituto Biologico, APTA, SAA / Laboratorio da Ciencia das 
Plantas Daninhas; M.J. Ranzani-Paiva, Instituto de Pesca, APTA, SAA; E.A. 
Oliveira, Embrapa - Brazilian Agricultural Research Corporation; Z. Clemente, 
Embrapa - Brazilian Agricultural Research Corporation / Embrapa Environment; 
J.H. Valim, Embrapa - Brazilian Agricultural Research Corporation; C.M. 
Jonsson, Embrapa - Brazilian Agricultural Research Corporation / Embrapa 
Environment 
Tilapia (Oreochromis niloticus) is the main specie cultivated in São Paulo State, 
Brazil, due to its high aquaculture potential. The predominant culture in this 
region is the sugarcane, which demands the intensive use of equipment and 
pesticides that have the potential to contaminate water bodies adjacent to the 
cultivation areas. Herbicides ametryn and tebuthiuron are commonly used in 
mixture in the spray tank in sugarcane crops, although it is prohibited by law. 
Possible interactions between different herbicides used simultaneously are not 
understood and the impact of this practice on non-target organisms is not well 
known. In this work we evaluated the prolonged toxicity (14 days) of herbicides 
ametryn + tebuthiuron (control, 0.1076 e 1.076 mg L-1 active ingredient) to 
juvenile tilapia. Both herbicides were used in the form of commercial products in 
concentrated suspension containing 50% a.i.. Tests were conducted in duplicate, 
corresponding to 1/100 e 1/10 of LC50-96h previously determined. Fish (Ls = 9.98 ± 
0.56 cm; Wt = 33.48 ± 6.15 g) (n=36) were fed ad libitum and maintained in tanks 
of 115L with aeration, in a density around 3.8 g L-1, in room with temperature 
(26.0 ± 2 ºC) and photoperiod (16:8h, light: dark) control. At seven and 14 days of 
exposure, fish were sacrificed (benzocaine solution 8%) and blood and liver were 
collected. Blood was drawn by caudal puncture, with the help of a needle and 
syringe previously heparinized. The blood specimens were assayed for: number of 
erythrocytes (RBC), counted in a Neubauer chamber; hematocrit (Ht) by the 
microhematocrit technique; and hemoglobin level (Hb) by the 
cyanomethemoglobin method. After these procedures, the following RBC indices 
were calculated: MCV (mean corpuscular volume) and MCHC (mean corpuscular 
hemoglobin concentration). Assays were performed to analyze enzymatic 
activities (GST, CAT, GPx and SOD) in fish liver. These samples were stored at - 
80 ºC until enzymatic analysis. The data from this study will allow a better 
understanding of the mode of action and toxicity of this mixture to tilapia. Also, 
would be useful for the establishment of maximum concentration limits in water 
bodies. For various pesticides, these parameters are not yet determined in 
Brazilian resolutions. Since it is almost impossible to found these pesticides 
isolated in nature, the real risk would be underestimated by the use of data from a 
single substance. 

WE237 
Assessment of lethal and sublethal toxicity of disinfectants mixtures to 
Daphnia magna
L. Queiros, University of Aveiro / department of Biology & CESAM; F.T. Jesus, 
University of Aveiro / department of Biology & CESAM, CESAM - Centre for 
Environmental and Marine Studies / -; A.J. Nogueira, University of Aveiro / 
Departament of Biology & CESAM, CESAM - Centre for Environmental and 
Marine Studies / - 
Disinfectants are chemicals with the property to eliminate viruses, bacteria and 
fungi in a short period of time. These chemicals are increasingly used for clinical 
and veterinary purposes and also in personal care products. After use they reach 
the aquatic environment through effluents, forming complex mixtures. 
Chlorhexidine digluconate (ChD) and benzalkonium chloride (BKC) are among 
the most common disinfectants. In this work we assessed lethal and sublethal 
toxicity of binary mixtures of ChD and BKC to the crustacean Daphnia magna.
Lethal and sublethal effects were determined as immobilization and feeding 
inhibition, respectively. Both disinfectants are highly toxic to the daphnids, with 
median effective concentrations in the order of micrograms per liter. The 

appropriate prediction model for the lethal and sublethal toxicity of the mixtures is 
presented, using the model that best fits the data (independent action and 
concentration addition). 

WE238 
Toxicity of carbendazim and triclosan on Daphnia magna and species 
sensitivity distribution on aquatic organisms
A.R. Silva, University of Aveiro / department of Biology & CESAM; P.V. Silva, 
department of Biology & CESAM; A.M. Soares, Universidade de Aveiro / 
Department of Biology and CESAM - Centre for Environmental and Marine 
Studies; S. Loureiro, Universidade de Aveiro / Departamento De Biologia 
Pesticides have become an indispensable tool for the sustainability of Humanity 
through crop protection and pest control. Carbendazim and triclosan are examples 
of widely used chemical compunds: carbendazim is a fungicide largely used in 
agriculture and triclosan has a biocide action and it’s used in a variety of personal 
care products (e.g. toothpaste, shampoos, cosmetics, etc). However, these 
compounds end up in the aquatic system, affecting negatively a large number of 
organisms. This work aimed to assess the effect of carbendazim and triclosan on 
the freshwater cladoceran species Daphnia magna and to evaluate the ecological 
risk to aquatic ecosystems by constructing Species Sensitivity Distributions 
(SSDs) based on organisms’ traits. Different bioassays were performed: acute 
immobilisation test, feeding inhibition test and reproduction test (where the 
number/size of broods and number of aborted eggs per animal; and the body 
length of the parent animal were measured). SSDs and the hazardous 
concentration at 5% (HC5) were estimated considering different organisms traits. 
A decrease in the number of neonates per animal and increase in the number of 
aborted eggs (reproduction test) was noticed with increasing concentrations of 
carbendazim and triclosan. Also, in the feeding inhibition test, a decrease on 
feeding rate was observed, as well as mortality as the concentrations increase. 
SSDs revealed to be a promising method to assess ecological risk, however further 
information about species traits is needed to increase the accuracy of this 
approach. 

WE239 
Waste water harmful effect detection by using biological methods – bioassays 
and benthic macroinvertebrate metrics
I. Putna, Latvian Institute of Aqutic Ecology / Experimental Hydrobiology; A. 
Skuja, E. Parele, Institute of Biology University of Latvia; L. Muzikante, E. Seile, 
M. Balode, I. Purina, Latvian Institute of Aquatic Ecology 
One of the main reasons of the Baltic Sea pollution is leaching waste water from 
the waste water treatment plants along the sea and also from inlands. With 
HELCOM Baltic Sea Action Plan the Baltic Sea countries have committed 
themselves to achieve Baltic Sea with life undisturbed by hazardous substances 
hence reaching good environmental quality status. The aim of this study was to 
evaluate harmful effect of biologically treated waste water (WW) from four WW 
treatment plants (WWTP) by using several bioassays and benthic 
macroinvertebrate metrics. Samples for acute bioassays to detect WW harmful 
toxic effect were collected 5 times (from May 2011 to May 2012). Toxicity was 
determined by using 4 different acute toxicity standard methods: freshwater - 
Daphnia magna immobilization test (EN ISO 6341:1996), luminescent bacteria 
inhibition test (Vibrio fischeri LVS EN ISO 11348-3:1998),freshwater algae test 
(Desmodesmus communis LVS EN ISO 8692:2005) and saltwater - Artemia salina
test (ArtoxKit M standard method). To calculate benthic invertebrate metrics in 
order to detect WW negative impact on benthic fauna of watercourses where WW 
are discharged, zoobenthos samples were collected in May 2012 50 m upstream 
and downstream from the WW discharge place by modified AQEM (A 
comprehensive method to assess European streams using benthic 
macroinvertebrates) method. The acquired bioassay results evidences about 
periodic WW acute toxicity. Main reasons for that are seasonal changes, WW day 
and night inflow intensity, abundance of hazardous substances, active sludge 
activity etc. Comparing testorganism sensitivity of applied bioassays it can be 
assumed that the most sensitive testobject against biologically treated WW is 
D.magna, but the most toxicoresistant organism–V.fischeri. D.communis and 
saltwater organism A.salina can be characterized as intermediate sensitive. 
Besides in V.fischeri and D.communis tests it was possible to observe 
bioluminescence and growth stimulation evidencing about more organic and 
inorganic than toxic substance abundance. It proves that in these cases WW can 
promote or cause eutrophication. Benthic macroinvertebrate metrics showed 
similar results in two WWTP cases - most of the metrics evidenced about organic 
pollution increase downstream the WW discharge place. Study revealed that it is 
necessary to improve treatment processes in Latvia`s WWTPs. This study was 
performed in the frame of ESF projects 
2009/0226/1DP/1.1.1.2.0/09/APIA/VIAA/080. 

WE240 
Predictions gone wrong: mixture toxicity of a repellent and a pyrethroid on 
Daphnia magna
R. Wolf, Goethe University / Aquatic Ecotoxicology 
In the past decades, combinatory effects of substances have been of growing 
interest. Still, knowledge on the “cocktail-effect” of compounds is limited. For the 
prediction of mixture toxicity, the models of concentration addition (CA) and 
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