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Chair’s Message
我代表2012中欧环境与健康研讨会策划与组
织委员会，热烈欢迎来自世界各地的同事们
和朋友们前来参加这次盛会！

On behalf of the Steering and Organizing Committee of 2012 Sino-European Symposium 
on Environment and Health (SESEH 2012), I would like extend my warmest welcome to 
all delegates from all over the world.

The SESEH 2012 is a brand new conference. It provides an internationally leading 
platform for interaction between scientists, consultants, and public servants engaged in 
the multi-disciplinary areas of environment and health. With the fast economic growth, 
the importance of environment and health is widely recognized in China, and China 
welcomes international experts for collaboration. 

The aim of SESEH is to promote collaborations with China.  This symposium provides an 
opportunity for a direct communication between experts from China and the rest of the 
world, and helps to foster and develop international collaborations with China, the 2nd 
largest economy of the world.

The theme of environment and health is one of the most challenging issues that human 
beings are currently facing. With the economic development and improvement of our 
quality of life, the environment around us is under pressure, and often deteriorated. 
This has raised many questions that require answers: Is the air we breathe still fresh? 
Is the water we drink still clean? Is the food we eat still safe? This conference brings 
together international experts in Galway to discuss these questions. The themes cover a 
wide range of topics including: Advanced Medical Mineralogy, Air Quality, Bioavailability 
and bioaccessibility, Clays, Coal and Health, Cryptosporidium, Environmental Health, 
Environmental Health in Buildings, Environmental Management, Environmental 
Sensors, GIS and Quantitative Methods, Land Use and Soil Environment, Microbiology, 
Pharmaceuticals, POPs and Pesticides, Sediment Pollution, Soil Remediation, Soil 
Threats, Smart Wastewater Treatment, and Water Quality.

To complement the academic programme of the conference, we have also organized two 
conference fieldtrips to the Burren and Cliffs of Moher, and Connemara, and a number of 
unforgettable social events. 

Galway is a popular tourist destination, attracting more than 1 million international visitors 
annually. SESEH 2012 delegates and their accompanying persons will undoubtedly make 
significant contribution to the local economy, especially during the current economic 
climate. I hope Galway will provide you a good experience with its well preserved Irish 
tradition, hospitality and natural beauty.

Thank you and have a nice time in Galway!

 
Dr. Chaosheng Zhang    张朝生 
Chair and Founder, SESEH 2012

 

3

Conference Secretariat  
SESEH 2012  
Conference Organisers 
3 The Courtyard 
Castle Street, Dalkey, Co. Dublin, Ireland 
T: +353-1- 285 9033   E: info@conferenceorganisers.ie   www.conferenceorganisers.ie 
www.nuigalway.ie/seseh2012/
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Samira Korfali  Rutao Liu  Frances Lucy  William Manning  
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Keynote Speakers 

 

 

 

Professor Ming-Hung Wong  
(Ming-Hong Huang)
Emerging Chemicals of Concern: Sources, Fates and Effects

Professor Shu Tao
High-resolution inventories of fuel combustion and emissions 
of various pollutants 
This speaker is sponsored by NUI Galway’s Millennium Fund.

Professor Xiaoying Zheng
Development of Environment and Health Studies in China

Professor Derek Clements-Croome
Why Does the Environment Matter?

Professor Jerome Nriagu
Arsenic and Food Security in Southeast Africa - Issues, 
challenges and research opportunities 

Professor William Manning
Influence of elevated carbon dioxide (CO2) and ozone (O3) 
on pollen production and future allergic airway diseases 
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Scientific Programme at a Glance
Sunday 19 August
08:00 - 18:30 Medical Geology Short Course

Monday 20 August
08:00 - 18:30 Medical Geology Short Course
17:00 - 19:00 Conference Registration
18:00 - 20:30 Welcome Reception; Launch of GIS Centre

Tuesday 21 August
08:00 Registration opens all day
09:30 - 10:00 Opening Ceremony
10:00 - 10:55 Keynote Speech, Prof. Shu Tao
11:00 - 11:45 Conference Photography, Coffee/Tea Break, Poster/Exhibition
11:45 - 13:00 POPs and Pesticides Soil Remediation Advanced Medical Mineralogy
13:00 - 14:00 Lunch
14:00 - 14:30 Poster and Exhibition
14:30 - 15:25 Keynote Speech, Prof. Jerome Nriagu
15:30 - 16:45 Bioavailability and bioaccessibility Air Quality Advanced Medical Mineralogy I
16:45 - 17:15 Coffee/Tea Break; Poster/Exhibition
17:15 - 18:30 Pharmaceuticals Smart Wastewater Treatment Advanced Medical Mineralogy II

Wednesday 22 August
08:00 Registration opens all day
09:00 - 09:55 Keynote Speech, Prof. Ming-Hung Wong
10:00 - 11:15 Water Quality a Clays, Coal and Health Soil Threats a
11:15 - 11:45 Coffee/Tea Break; Poster/Exhibition
11:45 - 13:00 Water Quality b Cryptosporidium Soil Threats b
13:00 - 14:00 Lunch
14:00 - 14:30 Poster and Exhibition
14:30 - 15:25 Keynote Speech, Prof. Xiaoying Zheng
15:30 - 16:45 Water Quality c GIS and Quantitative Methods Environmental Sensors
19:30 - 23:00 Conference Dinner and Entertainment (Ticket holders only)

Thursday 23 August
08:00 Registration opens all day
09:00 - 09:55 Keynote Speech, Prof. Derek Clements-Croome
10:00 - 11:15 Land Use and Soil Environment a Environmental Management Environmental Health in Buildings
11:15 - 11:45 Coffee/Tea Break; Poster/Exhibition
11:45 - 13:00 Land Use and Soil Environment b Sediment Pollution Environmental Health a
13:00 - 14:00 Lunch
14:00 - 14:30 Poster and Exhibition
14:30 - 15:25 Keynote Speech, Prof. William Manning
15:30 - 16:45 Land Use and Soil Environment c Microbiology Environmental Health b
16:45 - 17:15 Coffee/Tea Break; Poster/Exhibition
17:15 - 18:00 Presentations from Funding Agencies, Award and Closing Ceremony

Friday 24 August
10:00 - 18:00 Fieldtrip to the Burren and Cliffs of Moher (Ticket holders only)

Saturday 25 August
10:00 - 18:00 Fieldtrip to Connemara (Ticket holders only)
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Programme Chairs and Venues
Monday 20 August
17:00-19:00 Conference Registration Concourse
18:00-20:30 Welcome Reception; Launch of GIS Centre Bailey Allen Hall

Tuesday 21 August

09:30-10:00 Opening Ceremony O’Flaherty Theatre
10:00-10:55 Keynote Speech:  Prof. Shu Tao

High-resolution inventories of fuel combustion and emissions of various pollutants
Chair: Olle Selinus

O’Flaherty Theatre

11:00-11:45 Conference Photography, Coffee/Tea Break, Poster/Exhibition Concourse
11:45-13:00 Session 1: POPs and Pesticides 

Chairs: Shu Tao, Zulin Zhang
O’Flaherty Theatre

11:45-13:00 Session 2: Soil Remediation 
Chairs: Taicheng An, Rory Doherty

Cairns Theatre

11:45-13:00 Session 3: Advanced Medical Mineralogy
Chairs: A. Umran Dogan, Meral Dogan

D’Arcy Thompson

13:00 -14:00 Lunch
14:00 -14:30 Poster and Exhibition Concourse
14:30- 15:25 Keynote Speech:  Prof. Jerome Nriagu

Arsenic and Food Security in Southeast Africa - Issues, challenges and research 
opportunities
Chair: Xiaoying Zheng

O’Flaherty Theatre

15:30- 16:45 Session 4: Bioavailability and bioaccessibility
Chairs: Lingyan Zhu, Lingqing Wang

O’Flaherty Theatre

15:30- 16:45 Session 5: Air Quality
Chairs: Lin Wang, Renyi Zhang

Cairns Theatre

15:30- 16:45 Session 6: Advanced Medical Mineralogy Short Course: Part I
Chairs: Meral Dogan, A. Umran Dogan

D’Arcy Thompson

16:45-17:15 Coffee/Tea Break; Poster/Exhibition Concourse
17:15-18:30 Session 7: Pharmaceuticals

Chairs: Xianzhi Peng, Brian Quinn
O’Flaherty Theatre

17:15-18:30 Session 8: Smart Wastewater Treatment
Chairs: Yaqian Zhao, Segura Yolanda

Cairns Theatre

17:15-18:30 Session 9: Advanced Medical Mineralogy Short Course: Part II
Chairs: A. Umran Dogan, Meral Dogan

D’Arcy Thompson

Wednesday 22 August
09:00-09:55 Keynote Speech:  Prof. Ming-Hung Wong

Emerging Chemicals of Concern: Sources, Fates and Effects
Chair: Jose Centeno

O’Flaherty Theatre

10:00-11:15 Session 10: Water Quality a
Chairs: Samira Korfali, Shiming Ding

O’Flaherty Theatre

10:00-11:15 Session 11: Clays, Coal and Health
Chairs: Saverio Fiore, Liam Morrison

Cairns Theatre

10:00-11:15 Session 12: Soil Threats a
Chairs: Xianli Xu, Liding Chen

D’Arcy Thompson

11:15-11:45 Coffee/Tea Break; Poster/Exhibition Concourse
11:45-13:00 Session 13: Water Quality b

Chairs: Duanwei Zhu, Xiaoqiong Wan
O’Flaherty Theatre

11:45-13:00 Session 14: Cryptosporidium
Chairs: Frances Lucy, Theo de Waal

Cairns Theatre

11:45-13:00 Session 15: Soil Threats b
Chairs: Xianli Xu, Liding Chen

D’Arcy Thompson

13:00 -14:00 Lunch
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Wednesday 22 August (cont.)
14:00-14:30 Poster and Exhibition Concourse
14:30-15:25 Keynote Speech:  Prof. Xiaoying Zheng

Development of Environment and Health Studies in China
Chair: Robert Finkelman

O’Flaherty Theatre

15:30-16:45 Session 16: Water Quality c
Chairs: Jiancheng Kang, Hui-wen Cheng

O’Flaherty Theatre

15:30-16:45 Session 17: GIS and Quantitative Methods
Chairs: Mary Callaghan, Ronan Foley

Cairns Theatre

15:30-16:45 Session 18: Environmental Sensors
Chairs: Dermot Diamond, Di Xu

D’Arcy Thompson

19:30-23:00 Conference Dinner and Entertainment (Ticket holders only) Meyrick Hotel

Thursday 23 August
09:00-09:55 Keynote Speech:  Prof. Derek Clements-Croome

Why Does the Environment Matter?
Chair: William Manning 

O’Flaherty Theatre

10:00-11:15 Session 19: Land Use and Soil Environment a
Chairs: Bryan Griffith, Bin Zhang

O’Flaherty Theatre

10:00-11:15 Session 20: Environmental Management
Chairs: Shuzhen Zhang, Xin Yang

Cairns Theatre

10:00-11:15 Session 21: Environmental Health in Buildings
Chairs: Derek Clemens-Croome, Sarah Daly

D’Arcy Thompson

11:15-11:45 Coffee/Tea Break; Poster/Exhibition Concourse
11:45-13:00 Session 22: Land Use and Soil Environment b

Chairs: Bryan Griffith, Bin Zhang
O’Flaherty Theatre

11:45-13:00 Session 23: Sediment Pollution
Chairs: Shiming Ding, Andrew Hursthouse

Cairns Theatre

11:45-13:00 Session 24: Environmental Health a
Chairs: Rutao Liu, Hans-Peter Hutter

D’Arcy Thompson

13:00 -14:00 Lunch
14:00-14:30 Poster and Exhibition Concourse
14:30-15:25 Keynote Speech:  Prof. William Manning

Influence of elevated carbon dioxide (CO2) and ozone (O3) on pollen production 
and future allergic airway diseases
Chair: Ming-Hung Wong

O’Flaherty Theatre

15:30-16:45 Session 25: Land Use and Soil Environment c
Chairs: Bryan Griffith, Bin Zhang

O’Flaherty Theatre

15:30-16:45 Session 26: Microbiology
Chairs: Chang-Ping Yu, Feng Zhao

Cairns Theatre

15:30-16:45 Session 27: Environmental Health b
Chairs: Maurice Mulcahy, Weihong Zhang

D’Arcy Thompson

16:45-17:15 Coffee/Tea Break; Poster/Exhibition Concourse
17:15-18:00 Presentations from Funding Agencies, Award and Closing Ceremony O’Flaherty Theatre

Friday 24 August
10:00-18:00 Fieldtrip to the Burren and Cliffs of Moher (Ticket holders only)

Saturday 25 August
10:00-18:00 Fieldtrip to Connemara (Ticket holders only)
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Oral/Poster Presentation Guidelines
Oral Presentation
The duration of oral presentations is 12 minutes followed 
by 3 minutes for questions and discussion. Please ensure 
that your presentation duration has been carefully checked 
(12 minutes maximum). The presentation schedule will 
be strictly enforced by each Session Chair, to allow the 
audience to switch between sessions. Each presentation 
venue will have a sound system and PC with Microsoft 
PowerPoint software, linked to a data projector. Please 
use file format: Microsoft PowerPoint 2007 (compatible 
downward, e.g., version 2003) 

Poster Presentation
Poster Set-up The Poster Session will take place in the 
concourse of Arts/Science Building and posters can be 
mounted from 17.00 - 19.00 on Monday 20 August. Posters 
should be presented in A0 size, portrait, i.e. 1189 mm x 
841mm. The background colour of the display board will be 
maroon. 
Poster Dismantling Your poster should remain mounted 
and available for viewing until 18:00 on Thursday 23 August. 
It must be removed by 18.30 on Thursday 23 August.  
Posters not removed will be discarded.  Please note that 
power outlets are not available in the poster area.

The Registration Desk, located in the Concourse of Arts/Science Building, will be open on:

Monday 20 August   17:00 -19:00  
Tuesday 21 August  08:00 -18:30  
Wednesday 22 August  08:00 -17:00  
Thursday 23 August  08:00 -18:00 

Registration
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General Information 

Local Information

Accommodation
All changes to accommodation reservations must be made 
through the conference secretariat located at the registration 
desk.  Delegates must settle any extra charges, i.e. room 
service, directly with the hotel on departure. 

Certificates Of Attendance
Certificates of Attendance have been included in each 
registered delegate’s onsite documents.

Coffee Breaks
Coffee and tea will be served in the Art/Science Building 
Concourse, during the scheduled breaks.

Lunch
Lunch will be served in An Bhialann Restaurant – see 
Campus Map for location.

Insurance      
The Organising Committee, or its agents, will not be 
responsible for any medical expenses, loss, damages or 
accidents during the event.  We recommend that delegates 
insure themselves for medical and cancellation charges.

Internet Facilities
Wireless Internet access user ID and password is available 
at the Registration Desk. 

Mobile Phones
Delegates must switch off their mobile phones in all meeting 
rooms during sessions.

Symposium Language
The official language of the symposium is English. 
Simultaneous translation will not be available.

Computer Access And Speaker Preview Area
The computers in the GIS Laboratory (Room 115, 
Geography Department) will be available for Internet access 
and presentation preview. 

All speakers should make contact with the Audio Visual Aids 
technician beside the Registration Desk as soon as possible 
after registration and no later than 2 hours before their 
presentation.

Currency
The unit of currency is the Euro.  For visitors outside of 
the EU, Euro can be purchased at any foreign exchange 
department, at the local bank or at any bank in Ireland.

Banking
Most banks open from Monday to Friday between the hours 
of 10:00 – 16:00. Each bank has one late opening day 
per week and all have bureau de change.  ATM machines 
are available and most credit cards are widely accepted 
particularly Visa and MasterCard, as well as Cirrus and 
Maestro.

Electricity
The electrical supply throughout Ireland is 230 volts 
(50 cycles). Plugs are 3-pin flat. Adapters are therefore 
required for 2-pin appliances. En-suite bathroom shaving 
points normally have 110 and 240 volt outlets for shaving 
appliances.

Tipping
In restaurants and taxis it is customary to add a gratuity of 
approximately 10% to the bill. In some restaurants Service 
Charge is already included in the bill as presented to the 
customer.

Shopping
There are a variety of shops in Galway and further 
information is contained in the tourist literature available on 
registration. Further Tourist advice is available from Galway 
City Tourist Office, located on Forster Street, just off Eyre 
Square.

Weather
There is a reason Ireland is so green! Influenced by the Gulf 
Stream, Ireland has a mild temperate climate with summer 
temperatures generally ranging from 15 to 20°C. Rain can 
be expected at any time (even when sunny) so please have 
your own water proof clothing available at all times.  
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Social Programme 

 

Welcome Reception and Launch of GIS Centre - Bailey Allen Hall 
Monday 20 August 18:00-20:30
The Launch of the GIS Centre will take place in the Bailey Allen Hall, followed by the 
Welcome Reception BBQ in the Bar. 

Gala Dinner - Meyrick Hotel 
Wednesday 22 August 19:30-23:00 
€70 per person
The Gala Conference Dinner will take place in the Connemara Suite of the Meyrick 
Hotel. Entertainment will include a traditional Irish band with ceili dancers. Delegates are 
encouraged to participate in the dancing and will be taught some steps by the professionals.



13

Field Trips

Fieldtrip 1  
The Burren and Cliffs of Moher
Friday 24 August 10:00-18:00
€50 per person 
Coach departure from the Orbsen Building Car Park (SESEH 2012 Car Park) on NUIG 
Campus at 09.30.

Fieldtrip 2  
Connemara and Kylemore Abbey
Saturday 25 August 10:00-18:00
€50 per person 
Coach departure from the Orbsen Building Car Park (SESEH 2012 Car Park) on NUIG 
Campus at 09.30.
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Oral Presentation Times
Presentation Session  Time Surname Name Title
 

Session

1
POPs and Pesticides
O’Flaherty Theatre
Oral OS01.1 11.45-12.00 Xing Xinli An evidence of organochlorine pesticide (OCPs) 

regional transport in China: Case study in the east 
slope of Tibetan Plateau

Oral OS01.2 12.00-12.15 Liu Wenbin A review of emission levels, profiles and atmospheric 
emission factors of polychlorinated naphthalenes from 
Chinese metallurgical processes

Oral OS01.3 12.15-12.30 Zhang Shuzhen Debrmoninated, hydroxylated and methoxylated 
metabolisms in maize (Zea mays L.) exposed to lesser 
polybrominated diphenyl ethers (PBDEs)

Oral OS01.4 12.30-12.45 Zhang Zulin Monitoring and Analysis of Trace Organic 
Contaminants from Various Environmental Matrices

Session 

2
Soil Remediation
Cairns Theatre
Oral OS02.1 11.45-12.00 Chen Wei Carbonaceous materials mediate reactions of sorbed 

contaminants: implication for soil remediation

Oral OS02.2 12.00-12.15 Stefanescu Mihai Enhanced bioremediation of soils polluted with 
persistent organic pollutants

Oral OS02.3 12.15-12.30 Stefanescu Mihai Physical-chemical remediation of HCH and DDX 
polluted soils in Romania - ZVI technology

Oral OS02.4 12.30-12.45 Lestan Domen Pilot-scale soil washing of Pb, Zn, Cd and As 
contaminated garden soil

Oral OS02.5 12.45-13.00 Jordan Siobhan N Remediation of acid mine drainage though constructed 
wetlands

Session 

3
Advanced Medical Mineralogy 
D’Arcy Thompson Theatre
Oral OS03.1 11.45-12.00 Foley Ronan Curative Minerals, Curative Wells

Oral OS03.2 12.00-12.15 Dogan Meral Characterization of Saharan Dust

Oral OS03.3 12.15-12.30 Dogan A. Umran Overview of Quantitative Characterization of Sands of 
Saudi Arabia

Session 

4
Bioavailability and Bioaccessibility 
O’Flaherty Theatre
Oral OS04.1 15.30-15.45 Xia Xinghui Influences of Chars and Carbon Nanotubes on 

Bioaccumulation of Polycyclic Aromatic Hydrocarbons 
by Chironomus plumosus Larvae in Sediment

Oral_Student OS04.2 15.45-16.00 Montoya-
Armenta

Luis Heavy metals solubilisation and bioavailability during a 
remobilization event in the oka river (basque country, 
Spain) 

Oral OS04.3 16.00-16.15 Yang Jinyan Bioaccessibility of vanadium in soil and mineral 
measured by in-vitro model

Oral OS04.4 16.15-16.30 Luo Wei Concentrations and bioavailabilities of cadmium and 
zinc in coastal watersheds along the Chinese Northern 
Bohai and Yellow Seas

Oral_Student OS04.5 16.30-16.45 He Jun Sequential extraction of calcium species in sediment

Tuesday 21st
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Presentation Session  Time Surname Name Title

Session 

5
Air Quality 
Cairns Theatre
Oral OS05.1 15.30-15.45 Zhang Renyi Contributions of Organic Vapors to Nucleation and 

Growth of Nanoparticles in the Atmosphere 

Oral OS05.2 15.45-16.00 Lee Byeong-
Kyu

Size distribution characteristics of heavy metals in 
airborne urban particulate matter

Oral_Student OS05.3 16.00-16.15 Cong Xijing A Study of the Relationship between Air Quality and 
Aged Population Distribution in Metropolis Centers - A 
Case Study of Wuhan

Oral OS05.4 16.15-16.30 Mai Bixian Seasonal Variation, Temperature Dependence, and Air/
Particle Partitioning of Brominated Flame Retardants in 
the Air of E-waste and Rural Sites in Southern China

Oral OS05.5 16.30-16.45 Chen Jianmin Polycyclic Aromatic Hydrocarbons from Agricultural 
Crop Residue Burning in China

Session 

6
Advanced Medical Mineralogy  Short Course: Part I                        
D’Arcy Thompson Theatre
Oral OS06.1 15.30-16.45 Dogan Meral Advanced Medical Mineralogy short course

Session 

7
Pharmaceuticals
O’Flaherty Theatre
Oral OS07.1 17.15-17.30 Peng Xianzhi Occurrence and behavior of antiviral drugs in 

wastewater and river water of the Pearl River Delta, 
South China

Oral_Student OS07.2 17.30-17.45 Fenech Cecilia Pharmaceuticals in the Environment: Suitability for 
environmental forensics applications to identify nitrate 
sources

Oral OS07.3 17.45-18.00 Pender Jenny Emerging Contaminants in Ireland’s Drinking Water - A 
real concern?

Oral OS07.4 18.00-18.15 Quinn Brian The assessment of endocrine disruption in the 
environment using human diagnostic immunoassay 
techniques.

Oral OS07.5 18.15-18.30 An Taicheng Photocatalytic degradation kinetics, mechanism and 
the toxicity assessment of propylparaben in water

Session 

8
Smart Wastewater Treatment 
Cairns Theatre
Oral OS08.1 17.15-17.30 Zhao Yaqian Construction and operation of an engineered 

wetland-based microbial fuel cell (MFC) for 
electricity generation and wastewater treatment

Oral OS08.2 17.30-17.45 Litaor Iggy Vertical Flow Constructed Wetland for Treatment of 
Winery Wastewater

Oral OS08.3 17.45-18.00 Segura Yolanda Cost-effective oxidation approach using zero valent 
iron for the degradation of aqueous effluents

Oral_Student OS08.4 18.00-18.15 Ding Kun Ammonia-oxidizing archaea and bacteria in bench 
scale soil-aquifer treatment syste

Oral_Student OS08.5 18.15-18.30 Eveborn David Long-term phosphorus removal in soil infiltration 
systems

Session 

9
Advanced Medical Mineralogy  Short Course: Part II 
D’Arcy Thompson Theatre
Oral OS09.1 17.15-18.30 Dogan A. Umran Advanced Medical Mineralogy short course

Tuesday 21st
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Presentation Session  Time Surname Name Title
 

Session

10
Water Quality a
O’Flaherty Theatre
Oral OS10.1 10.00-10.15 Tao Yuqiang Triolein Embedded Cellulose Acetate Membrane as a 

Tool to Evaluate Sequestration of PAHs in Lake Sediment 
Core at Large Temporal Scale

Oral OS10.2 10.15-10.30 Kang Jiancheng Water Environment in Shanghai

Oral OS10.3 10.30-10.45 Mayes William Hyperalkaline industrial leachates: sources, geochemistry 
and management

Oral_Student OS10.4 10.45-11.00 Gilligan Martin Geological sources of elevated arsenic in groundwater 
from the Croagh Patrick region in the west of Ireland

Oral OS10.5 11.00-11.15 Wang Lei The nitrate time bomb - a national view of nitrate storage 
and lag time in the unsaturated zone of the UK

Session 

11
Clays, Coal and Health
Cairns Theatre
Oral OS11.1 10.00-10.15 Finkelman Robert The Health Impacts of Coal Use in Europe and in China

Oral OS11.2 10.15-10.30 Belviso Claudia Application of zeolite synthesized from fly ash for THE 
removal of pb AND Mn

Oral OS11.3 10.30-10.45 Leyva-
Ramos

Roberto Adsorption of phenol, hydroquinone and pyrogallol onto 
organobentonite and organovermiculite

Oral OS11.4 10.45-11.00 Leyva-
Ramos

Roberto Adsorption of Cr(VI) from Aqueous Solution onto Layered 
Double Hydroxide

Oral_Student OS11.5 11.00-11.15 Li Jing Environmental geochemistry of the coal combustion by-
products: partitioning, leaching, and potential applications

Session 

12
Soil Threats a
D’Arcy Thompson Theatre
Oral OS12.1 10.00-10.15 Zhang Chaosheng Use of GIS to assess factors and hazards of landslides 

in Ireland

Oral OS12.2 10.15-10.30 Xu Xianli Assessment of soil erosion and deposition, and 
associated carbon loss in the Republic of Ireland

Oral_Student OS12.3 10.30-10.45 Dai Hailun Effects of compaction on soil physical and hydraulic 
properties in black soil region, Northeastern China

Oral OS12.4 10.45-11.00 Hussain Mumtaz Terrestrial eco-degradation: current threats and future 
concerns

Oral OS12.5 11.00-11.15 Chen Liding Soil service vs. ecosystem service on water conservation 
at multiple scales

Session 

13
Water Quality b
O’Flaherty Theatre
Oral OS13.1 11.45-12.00 Kerek Barbara Geochemical determination of water quality categories

Oral_Student OS13.2 12.00-12.15 Forde James Testing the applicability of European Water Framework 
Directive Ecological Assessment tools to Hong Kong 
waters.

Oral OS13.3 12.15-12.30 Nganje Therese Characterization of surface- and groundwater quality in 
the shale terrain in parts of Southeastern Nigeria

Oral_Student OS13.4 12.30-12.45 Corboda Patricia Influence of an aluminum additive in the aqueous 
and solid speciation of gypsum slurries from flue gas 
desulpurisation system 

Session 

14
Cryptosporidium  
Cairns Theatre
Oral OS14.1 11.45-12.00 Lucy Frances Monitoring Cryptosporidium in the Irish Environment

Oral_Student OS14.2 12.00-12.15 Cheng Hui-Wen A Cryptosporidium prevalence in wastewater treatment 
plants of Ireland

Oral OS14.3 12.15-12.30 Loughman Eileen Cryptosporidium Risk Management, Communication and 
Public Health

Oral OS14.4 12.30-12.45 Read Carolyn Detection and Genotyping of Cryptosporidium oocysts 
from Drinking Water Supplies on the EPA’s Remedial 
Action list

Oral OS14.5 12.45-13.00 de Waal Theo Cryptosporidiosis in Ireland: an update

Wednesday 22 August
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Presentation Session  Time Surname Name Title
 

Session 

15
Soil Threats b                 
D’Arcy Thompson Theatre
Oral_Student OS15.1 11.45-12.00 Vero S.E. The potential of soil moisture deficit as a predictor of soil 

compaction following machinery traffic

Oral OS15.2 12.00-12.15 Kiely Gerard Interactions of soil hydrology, land use and climate 
change and their impact on soil quality (SoilH)

Oral OS15.3 12.15-12.30 Xia Xueqi Change of soil carbon stock and its controlling factors 
over the last two decades on the southern Song-nen 
Plain, Heilongjiang Province, China

Oral_Student OS15.4 12.30-12.45 Cui Junfang Visual evaluation soil structure and grassland 
managements

Oral OS15.5 12.45-13.00 Zhang Xin Yu Effect of Long-term Different Fertilizer Treatment on the 
Paddy Soil Organic Carbon within Particle Size Fractions 
in a Red Soil Region of Southern China

Session 

16
Water Quality c
O’Flaherty Theatre
Oral OS16.1 15.30-15.45 Wan Xiaoqiong Potential Actions of Plant Metallothioneins in Removing 

Heavy Metals from Water

Oral_Student OS16.2 15.45-16.00 Gordon Glenn T Development and Implementation of an Activated Sludge 
Wastewater Treatment Plant Optimisation Regime

Oral OS16.3 16.00-16.15 Ullah Aman Arsenic Poisoning from Drinking Water: Mechanism 
of Toxicity, Health Implications, and Current Removal 
Technologies

Oral_Student OS16.4 16.15-16.30 Staunton John Derocerasreticulatum (Mollusca, Gastropoda) as a 
biomonitor of metal contamination on wetlands infilled 
with Construction and Demolition (C&D) waste

Session 

17
GIS and Quantitative Methods
Cairns Theatre
Oral_Student OS17.1 15.30-15.45 Voutchkova Denitza Multivariate Analysis of Danish Historical 

Hydrogeochemical Data with Respect to Iodine in 
Groundwater

Oral OS17.2 15.45-16.00 Ferrier Graham Quantitative mapping of the environmental impact of 
hazardous waste derived from mine sites using an 
airborne hyperspectral and LiDAR remote sensing

Oral OS17.3 16.00-16.15 Cheng Wei University Campus Three-dimensional Visualization and 
Emergency Response Capacity Dynamic Analysis Based 
on ArcGIS

Oral_Student OS17.4 16.15-16.30 Hu Pan Research on the evaluation for the equity and efficiency 
of spatial distribution of basic public health service 
facilities. A case study of Nanjing metropolitan area

Oral_Student OS17.5 16.30-16.45 Golden Nessa High resolution mapping of metal contamination in an 
urban sports ground (Galway, Ireland) using ordinary 
cokriging with magnetic susceptibility data 

Session 

18
Environmental Sensors
D’Arcy Thompson Theatre
Oral OS18.1 15.30-15.45 Diamond Dermot Current, Emerging and Future Technologies for 

Sensing the Environment
Oral OS18.2 15.45-16.00 Zhang Dian Smarter sensing through the integration of diverse 

sensing modalities into environmental monitoring 
networks

Oral OS18.3 16.00-16.15 Regan Fiona The role of continuous water quality monitoring as a 
decision support tool

Oral_
Student

OS18.4 16.15-16.30 Sullivan Timothy An investigative monitoring study using continuous 
real-time sensing of Ireland’s unique marine reserve

Oral_
Student

OS18.5 16.30-16.45 Czugala Monika Micro-fluidic centrifugal platforms for in-situ aquatic 
environmental analysis 

Wednesday 22 August
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Presentation Session  Time Surname Name Title

Session

19
Land Use and Soil Environment a
O’Flaherty Theatre
Oral OS19.1 10.00-10.15 Christensen Søren Freezing eliminates efficient colonizers from nematode 

communities in frost-free temperate soils

Oral OS19.2 10.15-10.30 Li Zhi An Phytoremediation of Cd contaminated soil with a high 
biomass Cd accumulator Amaranthus hypochondriacus

Oral OS19.3 10.30-10.45 Zhang Bin Litter quantity confers functional stability of soil microbial 
communities to a degraded soil under Pinus Massoniana 
through co-evolution of soil biophysical habitats and 
microbial community structure

Oral OS19.4 10.45-11.00 Zou Jianwen A time span and spatial trend of direct N2O emissions 
from Chinese croplands

Oral_Student OS19.5 11.00-11.15 Chen Wei Heavy metals in soil-crop ecosystem around the 
Donggang and Xigang Rivers of Daye, China

Session 

20
Environmental Management
Cairns Theatre
Oral_Student OS20.1 10.00-10.15 Wang Raymond 

Yu
In Coping with the Tragedy of the Commons: A Game 
Theoretic Perspective on Water Sharing Interactions and 
Cooperation

Oral_Student OS20.2 10.15-10.30 Cheng Hui-Wen A Pathogen burden in biosolids and waste management in 
Co. Sligo, Ireland

Oral OS20.3 10.30-10.45 Swords Pat Implementing EU Environment, Health and Safety 
legislation to industry in Central and Eastern Europe - 
experiences gained which could be applied to China

Oral OS20.4 10.45-11.00 Hursthouse Andrew Forest Ecosystems and human interaction: 
understanding chemical and biological interactions in 
Cork forests in the MED region

Oral_Student OS20.5 11.00-11.15 Yan Mingjia Life Cycle Assessment of Irish milk production

Session 

21
Environmental Health in Buildings
D’Arcy Thompson Theatre
Oral OS21.1 10.00-10.15 Hussain Mumtaz Environmental health in building system: causes, 

impacts and mitigation 

Oral OS21.2 10.15-10.30 Ayres Jon Untangling complexity in environmental health research: 
use of the modified DPSEEA approach in formulating 
research needs

Oral_Student OS21.3 10.30-10.45 Challoner Avril Indoor/Outdoor NOx and PM2.5 relationships in ten 
urban commercial buildings located in Dublin, Ireland.

Oral OS21.4 10.45-11.00 Daly Sarah The Payback Case for Low Carbon, High Productivity 
Workplaces

Oral OS21.5 11.00.11.15 Mumovic Dejan UK School Building Stock: Changing Climate and 
Overheating

Session 

22
Land Use and Soil Environment b
O’Flaherty Theatre
Oral OS22.1 11.45-12.00 Tao Jun The influence of land use practices on earthworm 

community characteristics in saline-alkali soil of the west 
coast region of China’s Bohai Bay

Oral OS22.2 12.00-12.15 Griffiths Bryan C:N:P stoichiometry of the soil microbial biomass in a 
grazed grassland site under experimental P limitation or 
excess

Oral_Student OS22.3 12.15-12.30 kerebel Anthony Estimating the contribution of soil moisture conditions 
and precipitation to the variations in Phosphorus fluxes

Oral_Student OS22.4 12.30-12.45 Chen Xiaoyun Effects of bacterial-feeding nematodes on soil functional 
stability following copper and heating disturbances

Wednesday 22 August
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Session 

23
Sediment Pollution  
Cairns Theatre
Oral OS23.1 11.45-12.00 Zhou Yiyong Influence of Potamogeton crispus growth on nutrients 

translocation in the sediment of eutriphic Lake Yuehu 
and overlying water

Oral OS23.2 12.00-12.15 Yin Hongbin Developing a capping agent for suppression of 
phosphorus releasing from lake sediment

Oral OS23.3 12.15-12.30 Zhu Lingyan Occurrence and Partition of Perfluorinated Compounds 
in Water and Sediment from two watersheds in China

Oral OS23.4 12.30-12.45 Ding Shiming In situ, high-resolution measurement of dissolved 
reactive phosphorus in sediments

Oral OS23.5 12.45-13.00 Morrissey Anne Development of Titanium Dioxide composites for the 
removal of pesticides from water and wastewater using 
photocatalysis

Session 

24
Environmental Health a                
D’Arcy Thompson Theatre
Oral OS24.1 11.45-12.00 Mercê Ana Lucia Nutrition and pollution in environmental epigenetics: a 

quantum mechanics approach

Oral OS24.2 12.00-12.15 Yang Zhi Min microRNA395 regulates cadmium accumulation and 
tolerance of rapeseed Brassica napus

Oral OS24.3 12.15-12.30 Korfali Samira Levels of Metals in Canned Food, Lebanon

Oral OS24.4 12.30-12.45 Liu Rutao Toxic effects of 4-Aminoantipyrine on oxidative stress in 
the liver of zebra fish

Oral OS24.5 12.45-13.00 Lawgali Yuossef F Market basket survey of arsenic in baby food from 
Libyan supermarkets sampled 2007-2008 

Session 

25
Land Use and Soil Environment c
O’Flaherty Theatre
Oral OS25.1 15.30-15.45 McGrath Steve Remediation of contaminated soils

Oral OS25.2 15.45-16.00 Liu Manqiang Influences of the quantity and type of organic 
amendments on soil and stem-dwelling nematodes in 
paddy field

Oral OS25.3 16.00-16.15 Qin Jiangtao The effects of timing of rice straw incorporation and joint 
N application on methane and nitrous oxide emission in 
a paddy field

Oral OS25.4 16.15-16.30 Neilson Roy Monitoring environmental soil perturbation using 
molecular profiling of soil nematode communities

Session 

26
Microbiology
Cairns Theatre
Oral OS26.1 15.30-15.45 Chen Jian Accumulation and phytotoxicity of microcystins in 

agricultural plants

Oral OS26.2 15.45-16.00 Zhao Feng Extracellular electron transfer of bacteria in wastewater 
treatment

Oral OS26.3 16.00-16.15 Wang Gejiao Genomic analysis of arsenite oxidizing bacteria: new 
insights into regulation and metabolic integration of 
arsenic and phosphorus

Oral OS26.4 16.15-16.30 Doherty Rory A microbial fuel cell as a sustainable remediation tool for 
gasworks contaminated groundwater

Oral OS26.5 16.30-16.45 Yu Chang-Ping Microbial fuel cell techniques for on-site wastewater 
treatment

Session 

27
Environmental Health b
D’Arcy Thompson Theatre
Oral OS27.1 15.30-15.45 Hutter Hans-Peter Climate change adaptation strategy ‘Made in Austria’: 

key concerns for public health

Oral OS27.2 15.45-16.00 Shin Paul Response of nematode communities upon recovery from 
sewage pollution: Biological traits analysis

Oral OS27.3 16.00-16.15 Haas Doris Bioaerosol concentrations from sewage

Oral OS27.4 16.15-16.30 Zhang Wei-Hong Predictive value of risk questionnaire for prenatal lead 
exposure: epidemiological studies in  two time periods 
in Belgium

Wednesday 22 August
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Tuesday 21 August
09:30-10:00 Opening Ceremony O’Flaherty Theatre

10:00-10:55 Keynote 
Speech:   
Prof. Shu Tao

High-resolution inventories of fuel 
combustion and emissions of various 
pollutants
Chair: Olle Selinus

O’Flaherty Theatre

11:00-11:45 Conference Photography, Coffee/Tea Break, Poster/
Exhibition

Concourse

11:45-13:00
Session 1 POPs and Pesticide

Chairs: Shu Tao, Zulin Zhang
O’Flaherty Theatre

11:45-13:00
Session 2 Soil Remediation

Chairs: Taicheng An, Rory Doherty
Cairns Theatre

11:45-13:00
Session 3 Advanced Medical Mineralogy

Chairs: Umran Dogan, Meral Dogan
D’Arcy Thompson

Keynote Speech
High-resolution inventories of fuel combustion and emissions of various pollutants
Shu TAO, Rong WANG, Huizhong SHEN, Ye HUANG
Laboratory for Earth Surface Processes, College of Urban and Environmental Sciences, Peking University, Beijing 100871, China

High-resolution mapping of fuel combustion is essential for reducing uncertainties in assessments of greenhouse gases 
and air pollutant emissions. Such inventories provide valuable information for inferring carbon sinks, modeling pollutant 
transport, and developing control strategies. Previous inventories included only a few fuel types and were derived using 
national population proxies which may distort the geographical variation within countries. In this study, a global 0.1°×0.1° geo-
referenced inventory of fuel combustion (PKU-FUEL) was developed for 64 fuel sub-types along with uncertainty analysis 
for the year 2007. Sub-national fuel consumption of large countries and major power-station locations were used. The 
disaggregation error can be reduced significantly by using the sub-nationally energy data, because the uneven distribution 
of per-capita fuel consumption within countries is taken into consideration. The PKU-FUEL was used to generate global 
emission inventories of CO2 (PKU-CO2), polycyclic aromatic hydrocarbons(PKU-PAHs), and black carbons(PKU-BC).

Session 

1 POPs and Pesticides
Chairs: Shu Tao, Zulin Zhang

O’Flaherty Theatre 
11:45-13:00

OS01.1
An evidence of organochlorine pesticide (OCPs) regional transport in China: Case study in the east 
slope of Tibetan Plateau
Xinli Xing1,2, Shihua Qi1,2, Feng Xu1,2, Yuan Zhang1,2, Dan Yang1,2

1School of Environmental Studies, China University of Geosciences, Wuhan, Hubei, China, 2State Key Laboratory of 
Biogeology and Environmental Geology, China University of Geosciences, Wuhan, Hubei, China

Organochlorine pesticides (OCPs) are toxic compounds. Because of low price and strong effect on killing pesticides, they 
were used widely. In 1960-1980s, many OCPs were restricted or banned globally under the Stockholm Convention. However, 
there was still much concern on OCPs due to their regional transport, environmental persistence and bioaccumulation. 
Regional transport aggravated environmental pollution, resulted OCPs occurred in unused areas and regional pollution 
responsibility dispute. Hence, to control the diffusion of OCPs, it is necessary to master the behaviors of OCPs in regional 
transport. Isotope trace is traditional method for monitoring the traveling of pollutants. Due to low concentration of OCPs, it is 
hard to use in OCPs transport. Alternatively, monitoring the concentration changes in transport media like water, air and soil 
was available. The Tibetan Plateau is acting as a cold trap for OCPs because of its dramatic elevated temperature, frequent 
precipitation. During the year 2008-2011, a monitoring section was set following the prevailing wind direction in the east 
slope of Tibetan. OCPs in soil and air were analyzed by Soxhlet Extraction and GC seasonally. Atmospheric circulation and 
backward trajectories were used to study the source, sink and regional transport characteristics of OCPs. The results showed 
that OCPs can be transported from Chengdu Plain to Tibetan Plateau in three months. High volatile compounds HCH and 
HCB have stronger transport potential than low volatile pollutants DDTs, with high concentrations and atmospheric deposition 
in high altitude areas, whereas higher DDE and DDT concentrations and atmospheric deposition in low altitude regions.

ABSTRACTS in order of presentation
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Tuesday 21st
OS01.2
A review of emission levels, profiles and atmospheric emission factors of polychlorinated naphthalenes 
from Chinese metallurgical processes
Guorui Liu, Minghui Zheng, Wenbin Liu
State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for Eco-Environmental Sciences, 
Chinese Academy of Sciences, Beijing, China

Polychlorinated naphthalenes (PCNs) are ubiquitous persistent organic pollutants (POPs) in environment. Manufacture 
and use of PCNs as industrial chemicals have already been banned. Thus, unintentional emissions of PCNs from industrial 
activities are assumed to be the current main sources. The environmental burden and risk exposure associated with PCNs 
surrounding industrial sources has attracted increasing attentions. Thus, estimating and characterizing the atmospheric 
emission of PCNs from industrial sources might provide useful data for understanding the environmental burden and risk 
exposure associated with PCNs in surrounding environment.

Intensive investigations on emission levels and profiles of PCNs from Chinese thermal related processes have been carried 
out in recent years. Metallurgical processes were identified to be important sources of PCNs in China. This article provides 
a brief overview of emission levels and profiles of unintentionally produced PCNs from several categories of processes. The 
derived emission factors and estimated annual emission of PCNs were summarized, which provide useful data for developing 
a PCN inventory. The emission profiles of PCNs were compared for different metallurgical processes, which were helpful for 
identifying the specific sources of PCNs. A preliminary atmospheric emission inventory of PCNs from Chinese metallurgical 
processes was developed based on the summarized emission factors and annual activity levels. These results might also be 
significant for evaluating global PCN emission.

OS01.3
Debrmoninated, hydroxylated and methoxylated metabolisms in maize (Zea mays L.) exposed to lesser 
polybrominated diphenyl ethers (PBDEs)
Sen Wang, Honglin Huang, Shuzhen Zhang
State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for Eco-Environmental Sciences, 
Chinese Academy of Sciences, Beijing, China

Metabolism of PBDEs is an important process which determines their fate in the environment. A hydroponic experiment was 
conducted in this study to investigate the debrominated, hydroxylated and methoxylated metabolisms of polybrominated 
diphenyl ethers (PBDEs, BDE-15, -28 and -47) in maize. A total of six debrominated metabolites (de-PBDEs), seven 
hydroxylated PBDEs (OH-PBDEs), including two unidentified OH-di-PBDEs and one unidentified OH-tri-PBDE) and four 
methoxylated PBDEs (MeO-PBDEs) were determined in the exposed plants. The metabolism occurred in maize only after 
exposure for 12 h. However, the total concentration of each type of metabolite (de-PBDEs, OH-PBDEs or MeO-PBDEs) 
decreased in the later exposure time, which might be caused by further metabolism. The remove of bromine atom or the 
introduction of a hydroxyl/methoxy group was easier at the ortho-positions on the biphenyl structure than at the para-
positions. Concentration ratios of the total debrominated, hydroxylated or methoxylated metabolites to the parent congener 
(BDE-28 or -47) generally followed the order of leaves > stems >> roots, and MeO-PBDEs > de-PBDEs >> OH-PBDEs. 
These results suggested that metabolism preferentially occurred in leaves and stems than in roots. Less transformation and 
shorter elimination half-life of OH-PBDEs would contribute to the lower concentration of OH-PBDEs than those of de-PBDEs 
and MeO-PBDEs in maize. The results of this study provide important information about the behavior of PBDEs inside the 
plants.

OS01.4
Monitoring and Analysis of Trace Organic Contaminants from Various Environmental Matrices
Zulin Zhang, Stewart Rhind, Christine Kerr, Mark Osprey, Carol Kyle
The James Hutton Institute, Aberdeen, UK

Different analytical techniques for trace organic contaminants are required to assess their biogeochemical process 
in environment. (1) A passive sampling technique of polar organic chemical integrative sampler (POCIS) was tested 
for estrogens and pharmaceuticals monitoring in water. The kinetics of target compounds uptake by POCIS with a 
polyethersulfone membrane were linear during 10-day of exposure; concentrations of emerging contaminants (e.g. 
propranolol: 2.8-40.5 ng L-1) were emasured in sewage effluent and river water, which was in good agreement with those from 
spot sampling (e.g. propranolol: 3.0-45.6 ng L-1). (2) Identification of EDCs in serum presents a challenge to the bio-analytical 
investigator since they are present at low levels and the matrix is complex, so that extensive cleanup procedures are required 
prior to analysis, to reduce interference. A solid phase extraction followed by in-house column clean-up method and GC-MS 
was developed for simultaneous measurement of PBDEs and PCBs in serum with limits of detection (LOD) of 16-105 pg 
g-1; this has been applied, successfully, to the analysis of sheep serum samples (0.49-1.63 ng g-1). (3) Selective pressurized 
liquid extraction (SPLE), PLE combined with in situ clean-up of extract by packing the sample dispersed in an adsorbent, was 
used to automate clean-up, with low labour and solvent inputs. Two techniques were developed for determination of trace 
concentrations (ppt-ppb) of estrogenic compounds (LOD: 0.02-0.37 ng g-1) in soil and PBDEs/PCBs (LOD: 5-96 pg g-1) in 
tissues, respectively. Target compounds were measured in soil (5.0-68.3 ng g-1) and sheep liver (0.80-5.55 ng g-1) samples.
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Tuesday 21st

Session  

2
Soil Remediation
Chairs: Taicheng An, Rory Doherty

Cairns Theatre 
11:45-13:00

OS02.1
Carbonaceous materials mediate reactions of sorbed contaminants: implication for soil remediation
Wei Chen1, Dongqiang Zhu2

1College of Environmental Science and Engineering, Nankai University, Tianjin, China, 2School of the Environment, Nanjing 
University, Nanjing, Jiangsu, China

Carbonaceous materials (e.g., activated carbon, black carbon, and biochars) are often added to contaminated soils and 
sediments to sequester organic contaminants in situ.  It has been argued that this approach is an effective measure to reduce 
the bioavailability and thus the risks of contaminants in soils and sediments.  While it is often assumed that contaminants 
sorbed to carbonaceous materials are inert and non-labile, several studies have indicated that carbonaceous sorbents can 
mediate, or even catalyze, environmentally relevant reactions of organic contaminants.  If the strong sorption of organic 
contaminant to carbonaceous materials can be coupled with the further reduction of sorbed contaminants, then the risks 
of contaminants in soils/sediments can be further reduced.  In this study, we investigated the reductive dechlorination of 
granular activated carbon (GAC)-adsorbed trichloroethylene (TCE) by nanoscale zero-valent iron (nZVI) to understand the 
effect of sorption/sequestration on reactivity of organic contaminants.  Significant reduction of TCE sequestered in GAC 
micropores was observed, even though direct contact between sorbed TCE molecules with nZVI was unlikely.  Reduction 
of sequestered TCE by reactive Fe(II) species or molecular hydrogen was ruled out as the reaction mechanisms.  We 
propose that GAC served as the conductor for the transfer of electrons or atomic hydrogen from nZVI to the micropores, 
wherein sorbed TCE molecules were reduced.  An important implication for environmental remediation is that carbonaceous 
adsorbents not only function as a superb sink for organic contaminants, but also allow them to be slowly degraded while 
being trapped.

OS02.2
Enhanced bioremediation of soils polluted with persistent organic pollutants
Costel Bumbac1, Mihai Stefanescu1, Ljuba Zidkova2, Diana Dobre1, Cristiana Cosma1

1National Research and Development Institute for Industrial Ecology, Bucharest, Romania, 2DEKONTA, Dretovice, Czech 
Republic

Many countries have environmental problems because of ex industrial production and/or former intensive use of HCH 
isomers and DDT. Romania does not produce/use lindane and DDT since decades but, because of industrial waste 
landfills, these pesticides are still present in soil and water in the proximity of former production units. The paper presents 
comparatively the experimental results obtained for the remediation of two soil samples polluted with HCH isomers in the 
range of mg and hundreds of µg/kg.d.w. and DDX in the range of tens µg/kg.d.w.. Three different experimental approaches 
were used: DARAMEND technology, biostimulation of indigenous bacteria with different organic sources (molasses, acetate) 
or bioaugmentation with Phanerochaete chrysosporium. All experimental variants were conducted in several sequential 
cycles of 14 days each (10 days anaerobic and 4 days aerobic).

The results showed that, beside Daramend product which is highly effective, molasses and acetate can be successfully used 
in bioremediation projects for HCH isomers removal, at pilot scale as a cost - effective alternative.   Molasses stimulated 
β-HCH removal with efficiencies of up to 86% in 56 days and acetate stimulated α-HCH and δ-HCH removal with 99% and 
93% respectively in 42 days. However, neither of the nutrients used were efficient in the removal of DDX.

OS02.3
Physical-chemical remediation of HCH and DDX polluted soils in Romania - ZVI technology
Mihai Stefanescu1, Costel Bumbac1, Cristiana Cosma1, Ljuba Zidkova2

1DTMD/INCD ECOIND, Bucharest, Romania, 2DEKONTA, Prague, Czech Republic

Historical pollution with HCH and DDT is still a problem for some Romanian locations. This was the reason to start first 
laboratory and field pilot tests in order to treat the polluted soils from two Romanian sites, which are known for historical 
pollution with POPs (including HCH isomers and DDX). The main objective of this work was to establish the optimal work 
parameters for chemical reduction technology based on zerovalent iron (ZVI) in order to reduce pollutants concentrations 
below admitted limits. The influence of main parameters upon the process efficiency was studied: iron particle size, iron 
doses, contact time, pH. Initial organochlorinated concentrations in soil sample were as following: site 1: total HCH = 15231 
mg/kg d.w., total DDX = 263.5 mg/kg d.w. and site 2: total HCH = 34022 mg/kg d.w., total DDX = 804230 mg/kg d.w.

Chemical analyze of treated soil samples emphasized: non linear variation of HCH isomers and DDX concentrations in time 
but decreasing of total HCH and total DDX  contents in treated soils, from both locations, with increasing of iron and acetic 
acid doses, for the same contact time (21/28 days). The average reduction yields of POPs concentrations (total HCH, total 
DDX) are rather high for all experiments (over 90%).
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Tuesday 21st
OS02.4
Pilot-scale soil washing of Pb, Zn, Cd and As contaminated garden soil
Domen Lestan1, Neza Finzgar2, David Voglar1, Masa Jelusic1

1University of Ljubljana, Ljubljana, Slovenia, 2ENVIT Ltd., Ljubljana, Slovenia

The novel EDTA-based soil washing technology using toxic elements recovery and EDTA precipitation and recycle from the 
used soil washing solution along the imposed pH gradient, and electrochemical polishing and recycling of process water 
will be presented. The method enables effective remediation of garden soils with high percentage of fines. Technical and 
economic feasibility of the novel method was evaluated in a pilot-scale study using 60-75 kg soil batches, using Pb, Zn, Cd 
and As contaminated garden soil from Meza Valley, Slovenia. After remediation up to 80% of Pb, Cd and As, and up to 40% 
of Zn was removed from the soil. The potential pytoavailability (DTPA extraction) of soil residual toxic elements, mobility 
(TCLP), oral bioavailability from stomach and intestinal phase (PBET) in soil before and after remediation was assessed. 
The effect of remediation on soil chemical properties: toxic elements fractionation, pH, organic matter and carbonate content, 
C:N ratio, P and micro-nutrient concentration, cation-exchange capacity; on soil physical properties: soil structure and water 
potential; and on soil biological properties: microbial diversity (bacterial and fungal genomic DNA), induced respiration, 
selected enzyme activity was studied .The functioning of remediated soil as a plant substrate was evaluated in the 
experimental garden and compared against non-remediated soil. Leachability of pollutants was monitored using lysimeters. 
The growth of Chinese cabbage, onion, cauliflower, green pea, spinach and toxic elements uptake into the plants green parts 
and roots were measured. Colonization of plant roots with mycorrhizal fungi, leaf gas-exchange and chlorophyll fluorescence 
were estimated.

OS02.5
Remediation of acid mine drainage though constructed wetlands
Siobhan N. Jordan, Laura B. Holland
Organic Resources Research Group, Centre for Freshwater Studies, Dundalk Institute of Technology, Dundalk, Co. Louth, Ireland
Intense excavation of mining sites has resulted in the generation of acid mine drainage (AMD), a wastewater that is 
characterized by elevated concentrations of various heavy metals and a low pH, cause by the oxidation of iron sulphide. The 
aim of this study was to establish the effectiveness of using spent mushroom substrate (SMS) in the remediation of synthetic 
AMD and to assess the biosorption capacity of SMS in an attempt to create an alternative management strategy of SMS, 
while ameliorating the challenges associated with AMD. Three in series surface flow experimental wetlands systems were set 
up, each consisting of four cells of approximately 0.3m and 0.5m in depth seeded with various wetland macrophyte species. 
Synthetic AMD was passed through this system at a rate of 4.32 l/day. Various electrochemical parameters were monitored at 
5 minute intervals over a 225 day period, while bimonthly samples were analysed for heavy metal concentrations by atomic 
absorption spectrophotometry amongst other parameters. Results to date show that SMS has an exceptional buffering 
capacity against the acidic metalliferous mine drainage having maintained a pH in the range of 5-7 in all cells, with the 
exception of the receiving cells. Further results on the adsorption of zinc and copper, indicate that the SMS anaerobic wetland 
has the ability to remove upward of 95% of zinc and copper particulates from solution, with reductions in iron and sulphate 
also being achieved over an extended period of time.

Session  

3
Advanced Medical Mineralogy
Chairs: Umran Dogan, Meral Dogan

D’Arcy Thompson 
11:45-13:00

OS03.1
Curative Minerals, Curative Wells
Ronan Foley1, Bruce Misstear2, Michael Buckley2

1Geography, NUI Maynooth, Maynooth, Kildare, Ireland, 2Civil, Structural and Environmental Engineering, Trinity College 
Dublin, Dublin, Ireland

There is an established global history of spa medicine based on the presence of different minerals and their relative 
concentrations in spa waters and hot springs that have traditionally been associated with different conditions and cures. 
These narratives date from the 13th century to the present and underpin the commercial value of medical minerals in spa 
cultures, east and west. There are parallel global histories around a range of healing waters such as lakes, rivers and 
wells. While admittedly less scientific, the healing value of these ‘therapeutic landscapes’ are linked to spiritual, reputational 
and symbolic meanings. One example is Mt. Kailas in Tibet, source of four major sacred rivers. In Ireland, there is a long-
established culture of holy wells, lakes and springs. All have a reputation, like spas, of providing cures for specific medical 
conditions.

This paper presents a project which aims to test the waters of holy wells and compare the results with spa waters to identify 
whether the same curative minerals are present in both. Sites were chosen using hydrogeology, soil type and where feasible, 
proximity to existing or historic spas. In addition the wells were selected based on a history of specific cures for specific 
conditions, especially related to skin diseases or kidney complaints, which were also common to the spa. While a partially 
representative study at best, the results may uncover potentially interesting overlaps that suggest the associations with 
healing at holy wells may not be quite as fanciful as initially assumed.

denitza
Highlight
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OS03.2
Characterization of Saharan Dust
Meral Dogan1, A. Umran Dogan2,3, Fatih Karaca4, Ingrid Peate5

1Department of Geological Engineering, Hacettepe University, Beytepe, Ankara, Turkey, 2Earth Science, KFUPM, Dhahran, 
Saudi Arabia, 3Chemical and Biochemical Engineering and Center for Global and Regional Environmental Research 
(CGRER), University of Iowa, Iowa City, Iowa, USA, 4Department of Environmental Engineering, Fatih University, Istanbul, 
Turkey, 5Geoscience Department, University of Iowa, Iowa City, Iowa, USA

We collected air dust samples (PM2.5 and PM2.5-10) from Turkey and sand samples from Saharan sand belt including Saudi 
Arabia. Our aim was to compare the dust and sand samples and trace possible source area(s). Initially, we looked at all dust 
samples and identified some representative samples for comparison. The dust samples with the best crystals were selected. 
These appear to have very small, bipyramidal and flaky highly iridescent crystals. Some of these particles could be volcanic. 
The sand source grains are all significantly larger and extremely well-rounded quartz, most with iron oxide staining, < 3 % 
clinopyroxene, some oxide and feldspar group minerals. The samples look different in terms of mineralogy, grain morphology, 
and size. Our study indicates that the grain morphology and mineralogy is dramatically different from the potential source 
sample compared to the dust samples. It could be that the sand samples we collected did not preserve the fine-grained 
material that is most likely to become wind-blown sediment. It appears unlikely that sand source is directly related to the air 
dust samples. Further study is required. 

OS03.3
Overview of Quantitative Characterization of Sands of Saudi Arabia
A. Umran Dogan1,2, A. Saafin3, Meral Dogan4, F. Javier Huertas5

1Earth Science Department, KFUPM, Dhahran, Saudi Arabia, 2Chemical and Biochemical Engineering and Center for Global 
and Regional Environmental Research (CGRER), University of Iowa, Iowa City, Iowa, USA, 3Gulf Consulting, Dhahran, Saudi 
Arabia, 4Geological Engineering Department, Hacettepe University, Ankara, Turkey, 5Instituto Andaluz de Ciencias de la 
Tierra, CSIC, Universidad de Granada, Granada, Spain

Quantitative characterization of sands distributed in the Arabian sand seas is still lacking. Therefore, a comprehensive 
systematic study is initiated to quantify the physical, chemical, and mineralogical characteristics of sand materials comprised 
the sand bodies in the major sand seas distributed in Saudi Arabia. Initial field investigation showed that the four sand seas 
in Arabia have different sand bodies namely as: barchan, parabolic, longitudinal, dome, megabarchan, star dunes, and sand 
sheets.  Such sand bodies show wide variation in color, texture, configuration, and mineralogical composition.  It shows that 
Jafurah sand sea is mainly comprised of barchans and parabolic sand dunes with light color, medium to coarse sand; while 
An Nafud, Ad Dahna, and Rub Al Khali sand seas having barchans, megabarchan, and longitudinal sand dunes with fine 
reddish sand. Grab samples have been collected from selected portion of Jafurah, An Nafud, and Rub Al-Khali sand seas. 
Data bank from this study, when it is established, will guide the scientists and engineers in both academia and industrial 
applications.
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Tuesday 21st
Keynote Speech
Arsenic and Food Security in Southeast Asia – Issues, challenges and research opportunities
Jerome Nriagu, PhD, DSc
Department of Environmental Health Sciences, School of Public Health, University of Michigan, Ann Arbor, MI 48109, USA.  
Email: jnriagu@umich.edu

The security of food worldwide is increasingly being challenged by several anthropogenic, sociopolitical and policy factors, 
including population growth; urbanization and industrialization; land use changes and water scarcity; income growth and 
nutritional transition; and turbulence in global energy and food markets. My presentation uses arsenic as a quintessential 
example of an environmental pollutant that can influence the food safety and security at three critical levels: (i) the 
environment surrounding food production, (ii) the food production chain from farm to fork, and (iii) consumers. The focus 
will be on the “Food Production Risks” with limited discussion on the use of arsenic in “Food Terrorism”.  A unique feature of 
South and Southeast Asia is the heavy dependence on groundwater irrigation for economic development and food security; 
this region is the world’s largest user of groundwater, accounting for withdrawal of over 200 km3  every year.  In many parts 
of the region, the groundwater is naturally contaminated with high levels of arsenic.  The heavy demand and non-sustainable 
exploitation of groundwater in South Asia implies that South Asian agriculture is highly environment-intensive in a manner 
that leads to the enrichment of soils with arsenic. The presence of arsenic in irrigation water and soils at elevated levels 
can hamper not only the normal growth and development but the yield of rice plants, the main food crop in the region. 
Furthermore, the arsenic in polluted water used for irrigation is readily bioaccumulated in rice grain to levels that can pose 
a threat the health and livelihoods of the local population.  Since most of the world’s rice export comes from South and 
Southeast Asia, the risk on the supply chain for a critical food product (rice) has been heightened in both the producing 
and importing countries.  I argue that contamination during production drives the safety and security of rice supply through 
reducing the yield, by affecting the health of millions when ingested at elevated doses, and by the likely disruption of the 
export market for a critical food product.  

Session  

4
Bioavailability and Bioaccessibility
Chairs: Lingyan Zhu, Lingqing Wang

O’Flaherty Theatre 
15:30- 16:45

OS04.1
Influences of Chars and Carbon Nanotubes on Bioaccumulation of Polycyclic Aromatic Hydrocarbons by 
Chironomus plumosus Larvae in Sediment
Xinghui Xia, Mohai Shen
School of Environment, Beijing Normal University, Beijing, China

Carbonaceous materials (CMs) including carbon nanotubes and black carbon have been suggested as potential remediation 
materials to reduce the bioavailability of hydrophobic organic contaminants (HOCs) in soils and sediments. However, the 
concentration-dependent effects of CMs on the bioavailability of HOCs in sediments and their potential negative effects on 
HOC bioavailability are not well understood. In this research, the effects of multi-walled carbon nanotubes (MWCNT-1 and 
MWCNT-2) and chars (CS produced from stalk and CW from wood) on the bioaccumulation of PAHs (phenanthrene, pyrene, 
and chrysene) to benthic organism Chironomus plumosus larvae were studied. The sorption capacities of the four types of 
CMs followed the sequence as CS< CW< MWCNT-1< MWCNT-2. When CMs contents were ≤1.5% in sediment, dramatic 
decreasing trends of biota-sediment accumulation factor (BSAF) values for all PAHs were observed with the increase of CMs 
contents, the BSAF values of phenanthrene decreased by 83-97% when with 1.5% amendment of CMs. However, when 
CMs contents were >1.5% in sediment, the reduction rates of BSAF values for all PAHs with the increase of CMs content 
was gentle. Furthermore, when the content of MWCNT-2 was >1.5%, the BSAF values of all PAHs were elevated with the 
increase of MWCNT-2 content in sediments. This indicated that the MWCNT-associated PAHs may have been absorbed 
by larvae through particle ingestion. This study suggests that CNTs, with unique structure distinguished from chars, could 
probably increase the exposure risk of PAHs to benthic organisms; they may not be suitable for the remediation of HOCs 
contaminated sediments.
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Tuesday 21st
OS04.2
Heavy Metals Solubilisation and Bioavailability during a Remobilization Event in the Oka River (Basque 
country, Spain)
Luis Montoya-Armenta1, Estilita Ruiz-Romera1, Iñaki Antigüedad2, Borja Muñoz-Leoz1

1Department of Chemical and Environmental Engineering, University of the Basque Country, Bilbao, Vizcaya, Spain, 

2Department of Geodynamic, University of the Basque Country, Leioa, Vizcaya, Spain

The Oka River basin, flowing into the Urdaibai Estuary (Biosphere Reserve), presents environmental impact by heavy 
metals due to their characteristic uses (i.e. agroforestry, industrial and livestock). Therefore, high sediment exportation rates 
measured during torrential rains, represent a serious environmental risk to this estuary of great ecological importance in 
the Basque Country. The aim of this study was the evaluation of water quality degradation during flood events. To simulate 
these processes, fine sediments (Dp < 63 µm), were subjected to resuspension in microcosm tests under two turbidity 
levels (850 and 1100 NTU) similar to those verified during real flood events in the river. During resuspension assays (48 h), 
water samples were taken at different time intervals and submitted to physical-chemical analysis: electrical conductivy (EC), 
alkalinity, anion and cation concentration, dissolved organic carbon (DOC) and dissolved metal content. Remobilization 
tests indicated that natural conditions of the Oka river induced limited metal solubilisation from sediments. Each metal 
showed different solubilisation patterns. Water turbidity increase was positively correlated with parameters like EC, alkalinity, 
hardness, DOC, Fe and Mn; but negatively with the concentration of Zn, Pb, Cu and Ni. Cu and Ni, opposing to the rest of 
metals, showed a fast initial solubilisation (0-5 minutes), followed by adsorption and redistribution processes among new 
binding sites in the sediment resulting in a progressive decrease on its water concentration over time. Co, Fe, Cu, Ni and Cr 
showed low environmental availability due to their strong interactions with residual and organic sediment fraction.

OS04.3
Bioaccessibility of vanadium in soil and mineral measured by in-vitro model
Jinyan Yang, Ya Tang
College of Architecture & Environment, Sichuan University, Chengdu, China

Panzhihua, China, has the world’s third largest vanadium-titanium magnetite, and has developed for half century. The 
mining activity has caused many environment problems. To assess the risk of vanadium (V) to human health, the chemical 
speciation of V of the representative red earth, vanadium-titanium magnetite and tailing in the mining city-Panzhihua were 
studied, and an in-vitro digestion model was used to determine the bioaccessibility of V in the collected soil, mine and tailing 
samples in order to analyze the health risk through hand-mouth pathway. The results showed that dissolved concentrations 
and bioaccessibility of V in bionic digestive juice varied, which were 5.02, 9.50, 3.88, and 3527.34 mg kg-1 for dissolved 
V concentration in the gastric juice for soil collected from farmland, mining area, vanadium-titanium magnetite and tailing, 
respectively, and the bioaccessibility ranged from 0.09% to 4.15%. Correspond values of dissolved V were 2.98, 5.43, 
4.49, and 2091.43 mg kg-1 in the intestinal juice, and the bioaccessibility ranged from 0.10% to 2.46%. Of each sample, 
concentration of bioaccessible V in gastric juice was higher than that in small intestinal juice due to the lower pH of gastric 
juice. The chemical speciation analysis results showed that the content of V in non-specific adsorption phase were low, yet 
the residual V content were completely high, accounting for 74.6%~95.3%. Despite the high percent of residual phase which 
was commonly recognized nonbioavailable, high dissolved V content of vanadium-titanium magnetite tailings in the stomach 
and the intestinal phase has highly health risks.

OS04.4
Concentrations and bioavailabilities of cadmium and zinc in coastal watersheds along the Chinese 
Northern Bohai and Yellow Seas
Wei Luo1, Yonglong Lu1, Tieyu Wang1, Wentao Jiao1, Wenyou Hu1, Jonathan E Naile2, Jong Seong Khim2, John P. Giesy2

1State Key Lab of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of 
Sciences, Beijing, China, 2Department of Veterinary Biomedical Sciences and Toxicology Centre, University of Saskatchewan, 
Saskatchewan, Canada, 3Department of Zoology, Center for Integrative Toxicology, Michigan State University,, East 
Lansing,Department of Zoology, Center for Integrative Toxicology, Michigan State University, East Lansing, MI 48824, USA

An investigation of cadmium (Cd) and zinc (Zn) in the water, sediment, soil, carp and crabs from the coastal watersheds 
along the Chinese Northern Bohai and Yellow Seas indicated that upstream carp and crabs exhibited a greater potential 
to accumulate Zn from waters but a lesser potential to accumulate Cd than the downstream ones. The downstream crabs 
had a greater potential to accumulate Cd from sediments than the upstream crabs. All soils and downstream water were 
contaminated by Zn, and all sediments and upstream soils were contaminated by Cd. The water, sediments and soils from 
the Liugu, Wuli, Daliao and Yalu Rivers contained the highest concentrations of Cd and Zn. The high concentrations of Zn 
in the upstream carp and the high concentrations of Cd in the downstream crabs made those carp and crabs unsuitable for 
human consumption. The Cd and Zn in the crabs originated from the sediments.
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OS04.5
Sequential extraction of calcium species in sediment
Jun He, Duanwei Zhu, Ye Tuo
College of Resources and Environment, Huazhong Agricultural University, Wuhan, China

The present study considered a sequential extraction scheme based on the inorganic phosphorus fraction scheme in order 
to evaluate calcium availability in sediment. The scheme involving sequential chemical extractions was developed for the 
partitioning of inorganic calcium fraction in sediment into five fractions: exchangeable, bound to carbonates, bound to 
sulfates, bound to phosphates and residual. In order to assess the accuracy of this scheme, standard addition approach was 
used. We used this scheme to investigate the distribution characteristics of calcium in four sediment samples twice, and the 
results showed good reproducibility. The results of standard addition experiment indicated that sediment acidity should be 
taken into account in this scheme. Acidic sediment and alkaline sediment were different in choice of reagents and leaching 
conditions.

Session  

5
Air Quality
Chairs: Lin Wang, Renyi Zhang

Cairns Theatre 
15:30- 16:45

OS05.1
Contributions of Organic Vapors to Nucleation and Growth of Nanoparticles in the Atmosphere  
Renyi Zhang
Atmospheric Sciences, College Station, USA

Atmospheric aerosols impair visibility and human health, interfere with radiative transfer, and alter cloud formation. The major 
contributors include sulfate and organic aerosols from anthropogenic and biogenic activities, which are produced through 
a multitude of complex multiphase atmospheric processes by photochemical oxidation of emitted sulfur dioxide and volatile 
organic compounds (VOCs) into less volatile forms and gas-to-particle conversion. Aerosol nucleation events have been 
frequently observed under various tropospheric conditions and account for a major fraction of the total aerosol population, but 
the fundamental chemical processes responsible for aerosol nucleation and growth remain poorly understood. New particle 
formation occurs in two distinct stages, nucleation to form critical clusters and subsequent growth of the newly nucleated 
clusters by condensation or heterogeneous reactions to detectable nano-sized particles. Sulfuric acid has been identified 
as a key species in new particle formation, but it is commonly recognized that binary nucleation of water and sulfuric acid is 
not efficient enough to explain measured nucleation events. Considerable uncertainty exists regarding the identity of other 
condensable species responsible for nucleation and growth of new particles. This talk will focus on nucleation and growth of 
nanoparticles from organic species in the atmosphere. Experimental and theoretical results on this subject will be presented. 

OS05.2
Size distribution characteristics of heavy metals in airborne urban particulate matter
Byeong-Kyu Lee1, Gee-Hyeong Park2, Jeong-Gu Cho2, Kyoung-Yong Song1, Chi-Hyeon Lee1

1University of Ulsan, Ulsan, Republic of Korea, 2Busan Institute of Health and Environment, Busan, Republic of Korea

This study investigated size distribution characteristics of 15 heavy metals in particulate matter (PM) collected from an urban 
downtown in the second largest city in Korea during 8 months. One complete set of size-segregated airborne PM sampling 
(based on 24 h) was conducted almost every week during two seasons, Spring (early March to May) and Summer (June 
to early October), using a 10-stage cascade impactor. PM size distribution characteristics were largely depended upon 
meteorological conditions and Asian dust strength. Average PM size characteristics during the entire study period showed 
two distinct bimodal distribution with two peak size ranges (0.56~1.0 and 3.2~5.6 μm). High PM concentrations in coarse 
particles with a peak 3.2~5.6 μm were observed on Asian dust and strong windy days in spring. Mass fractions of the 15 
heavy metals, except Sr with 36.3 wt%, in fine particles were exceeded 70 wt% of their total metal concentrations identified 
in all the PM sizes. In particular, the mass fractions of Ni, Cd, Pb and V in fine particles were 93.9, 94.9, 95.0 and 98.2 wt% 
of their total metal concentrations, respectively. In size distribution analysis of heavy metals, their concentration peaks of 
most of the heavy metals, except Cr and Cu with 1.0~3.2 μm and Sr, Ti, and Cr with 3.2~5.6 μm, were mostly observed in the 
particle size ranges of 0.32~0.56 and 0.56~1.0 μm.
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OS05.3
A Study of the Relationship between Air Quality and Aged Population Distribution in Metropolis Centers  
--- A Case Study of Wuhan
Xijing Cong1, Xingping Wang1, Dongxu Lv0,2

1School of Architecture Southeast Universtiy, Nanjing, China, 2Jinan Urban Planning & Design Institute, Jinan, China

People are always talking about health and longevity. At present, the population of the aged group is increasing in China. 
Consequently, people commence to fouce on the health of this group. The air quality exerts an direct influence on the health 
of aged people. Taking Wuhan for example, the paper, by employing statical and correlation analysis techniques, makes 
a profound study of the relationship among air conditions, the aged population distribution and the incidence of chronic 
diseases of senior citizens in downtown Wuhan. The results show that the distribution of the aged population does not have 
positive correlation with the air quality. Instead, in Wuchang District, where live the most senior citizens, the air quality is 
the worst. For the purpose of protecting the health of the aged group and reducing the probable adverse effects of poor 
air quality, this paper, from the perspective of planning, raises relevant plans for the various agglomerations of different air 
conditions. It also establishes a system of livable environment evaluation in order to guide relevant planning and policies and 
to lead the senior citizens to areas of good air conditions.

OS05.4
Seasonal Variation, Temperature Dependence, and Air/Particle Partitioning of Brominated Flame 
Retardants in the Air of E-waste and Rural Sites in Southern China
Bixian Mai, Shejun Chen, Mi Tian, Xiaojun Luo
State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, 
Guangzhou, China

The recycling of electrical and electronic waste (e-waste) in developing countries has attracted great concerns as a significant 
source of brominated flame retardants (BFRs). Gaseous and particle-bound BFRs were measured in the monthly air at 
e-waste and rural sites in southern China during. The annual average concentrations of total BFRs at the two sites were 
3810 ± 3790 and 384 ± 348 pg/m3, respectively. Polybrominated diphenyl ethers (PBDEs), the dominant measured BFRs, 
were represented significantly by di- and tri-brominated congeners at the e-waste site. The Clausius-Clapeyron (CC) plots 
showed that the gaseous concentrations of less brominated BFRs (di- through hexa-BFRs) at the e-waste site were strongly 
controlled by temperature-driven evaporation from contaminated surfaces (e.g., e-waste, soils, and recycled e-waste 
remains) except for winter. However, weak temperature dependence at the rural site suggests that regional or long-range 
atmospheric transport primarily determined the air concentrations. Gas/particle partitioning (KP) of PBDEs showed good 
correlation with the sub-cooled liquid vapor pressure (PL) for most sampling events. The varied slopes of log KP versus log 
PL plots for the e-waste site ranged from -0.59 to -1.29 indicating an influence of ambient temperature and atmospheric 
particle properties on the BFR partitioning behaviors. Whereas, the flat slopes (-0.23 to -0.80) for the rural site implied an 
absorption-dominant partitioning. This paper suggests that the e-waste recycling in Asian low-latitude regions is a significant 
source of less brominated BFRs and has implications for their global transport from warm to colder climates.

OS05.5

Polycyclic Aromatic Hydrocarbons from Agricultural Crop Residue Burning in China
Jianmin Chen1,2, Hefeng Zhang1, Beili Wu1

1Environmental Science & Engineering, Fudan University, Shanghai, China, 2Research Institute for Changing Global 
Environment and Fudan Tyndall Centre, Fudan University, Shanghai, China

Biomass burning is an important source of particulate pollutants and volatile organic compounds in the atmosphere and has 
a significant impact on global climate change and adverse effects on human health. A number of measurements have been 
performed to characterize the emissions of biomass burning, including field measurements, aircraft-based measurements, 
and/or laboratory studies. Burning of agricultural crop residues is a common practice of land preparation and disposal of 
crop wastes in China. It releases a large amount of pollutants into the atmosphere, including CO, CO2, particulate matter, 
hydrocarbons, and other matters, which could cause serious local and regional environmental impacts.

Laboratory measurements by the state-of-art of a chamber were conducted to determine particle size distribution and 
polycyclic aromatic hydrocarbons (PAHs) emissions from the burning of rice, wheat, and corn straws, three major agricultural 
crop residues in China. Particle size distributions were determined by a wide-range particle spectrometer (WPS). PAHs 
in both the particulate and gaseous phases were simultaneously collected and analyzed by GC-MS. Particle number size 
distributions showed a prominent accumulation mode with peaks at 0.10, 0.15 and 0.15 µm for rice, wheat, and corn-burned 
aerosols, respectively. PAHs emission factors of rice, wheat and corn straws were 5.26, 1.37 and 1.74 mg kg-1, respectively. 
It was suggested that the combustion with higher efficiency were characterized with smaller particle size and lower PAHs 
emission factors. The total PAHs emissions from the burning of three agricultural crop residues in China were estimated to be 
1.09 Gg for the year of 2004.
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Advanced Medical Mineralogy Short Course: Part-I 
Quantitative Aspects of Regulatory and Non-regulatory Asbestos Group Minerals
Meral Dogan1, A. Umran Dogan2

1 Hacettepe University, Turkey, 2 University of Iowa, USA

Asbestos group minerals include regulatory (crocidolite, amosite, anthophyllite, tremolite, actinolite, chrysotile), and 
nonregulatory (richterite, winchite, fluoro-edenite, balangeroite, carlosturanite, gageite, arfvedsonite, magnesio-arfvedsonite) 
minerals. Accurate characterizations of chemical composition, morphology, structure, and defects are necessary in order to 
find out mechanism(s) of carcinogenicity of asbestos group minerals. Calculation methods of chemical composition are still 
under debate and assume no vacancies at any sites. Substitution(s) may cause deviations from the ideal chemical formula 
and wide variations in chemical compositions. There are surprisingly very low numbers of standards available for x-ray 
diffraction (XRD) characterizations. Detailed morphology of the asbestos group minerals show “bundles” which composed 
of many “fibers” and “fibrils”, enhances the surface area to volume ratio drastically. Increased surface area and surface 
chemistry may increase reactivity of these minerals. Flexibility may also be inversely proportional to fibril width. These thin 
fibrils may cause proliferation and then chemical reactions. The cation sites to which solution would have access are M(4), 
the tetrahedral sites, and the A-sites in asbestos group minerals. In terms of the cations occupying the near surface sites, 
M(4) is nominally occupied by the B-group cations (Na, Li, Ca, Mn, Fe+2, Mg) and tend to be a comparatively irregular 
coordination. The A-site has the most vacant site, when partially occupied, which may contain limited amounts of Na and 
K. This irregularity may change the structure, e.g., defects, grain boundaries, flexibility, and alteration habits changing 
surface reactivity. The C-cations (Mg, Fe+2, Mn, Al, Fe+3, Ti) are found in M(1), M(2), and M(3) octahedral sites. There 
may be more limited access to the M(2) site from the surface, but the other cation sites, M(1) and M(3), will not immediately 
come in contact with the environment but interact once dissolution has begun. The most carcinogenic asbestos riebeckite 
(crocidolite) has the least fibril width, comparing with other asbestos group minerals. Ca coordinated with water molecules as 
it has been observed in Ca-amphibole tremolite. These calcic type minerals may become brittle when they loose their water 
content decreasing tensile strength. This may affect the flexibility and hazardous potential. Therefore, detail morphological 
and chemical quantification of individual asbestos group minerals in micro- and nano-scale may help evaluate its true 
carcinogenetic mechanism(s), and consequently prevention and possibly treatment of related diseases. The Senate Bill 742 
recently approved, but materials where asbestos is present in concentrations of 1% or less by weight are not included. The 
amount of fibers inhaled, in terms of weight percent and number, need also be re-evaluated by mineralogists. 
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Pharmaceuticals
Chairs: Xianzhi Peng, Brian Quinn

O’Flaherty Theatre 
17:15-18:30

OS07.1
Occurrence and behavior of antiviral drugs in wastewater and river water of the Pearl River Delta, South China
Kun Zhang, Zhifang Wang, Qiuxin Huang, Chunwei Wang, Xianzhi Peng
Guangzhou Inst Geochem, Chinese Academy of Sciences, Guangzhou, China

The occurrence of seven antiviral drugs (acyclovir, ganciclovir, isoniazid, oseltamivir, ribavirin, stavudine and zidovudine) 
and one active metabolite (oseltamivir acid) was investigated in wastewater and river water of the Pearl River Delta, South 
China. Behavior of the antiviral drugs in wastewater was studied by sampling influent and effluent at the outlet of each 
major treatment step in a sewage treatment plant (STP). Only acyclovir was quantitatively detected at 114-205 and 177-406 
ng L-1 in the treated and untreated wastewater, respectively. It was only partly eliminated (28-104%) and biodegradation 
was the main process for the removal. Similarly, acyclovir was also the only antiviral drug in the river water with a maximal 
concentration of 113 ng L-1. Treated wastewater appeared the most significant source of acyclovir in the Pearl River. Acyclovir 
concentrations in the raw wastewater were obviously higher in summer than in winter whereas the difference was smoothed 
in the treated effluent. On the other hand, in the Pearl River, the highest concentrations of ACV were observed in winter. 
Dilution effect by rainfall appeared the most significant factor impacting the seasonal variations.
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OS07.2
Pharmaceuticals in the Environment: Suitability for environmental forensics applications to identify 
nitrate sources
Cecilia Fenech1, Luc Rock2, Kieran Nolan3, Anne Morrissey4

1School of Biotechnology, Dublin City University, Dublin, Ireland, 2School of Planning, Architecture and Civil Engineering, 
Queen’s University Belfast, Belfast, UK, 3School of Chemical Sciences, Dublin City University, Dublin, Ireland, 4OSCAIL, 
Dublin City University, Dublin, Ireland
Recently, there has been increasing interest in environmental forensics applications for nitrate source determination. To date, 
nitrate stable isotope compositions have mainly been used for this purpose. However, nitrate isotopes do not successfully 
differentiate sewage and manure sources. Such a differentiation is of particular importance, as the risk to humans is 
considered higher from human faecal contamination (sewage) than from animal faecal contamination (manure). In fact, there 
is considerable stakeholder interest for such techniques, especially in view of legislative obligations and due to health and 
environmental considerations linked to high nitrate concentrations. 

The presence of pharmaceuticals in the environment can be exploited as co-occurring discriminators of sewage and manure 
for disentangling the sources. The identification of potential chemical tracers for differentiating sewage and manure, and the 
necessary considerations for using chemical markers, such as pharmaceuticals and food additives, through an understanding 
of their use, occurrence, and fate, is hence being explored.

The application of such information has subsequently resulted in the identification of a suite of chemical markers for the 
differentiation of sewage and manure chemical markers, and the further characterisation of the input (e.g. raw versus treated 
sewage). An analytical method has been developed and validated for the chemical marker suite at detection limits of up to 
5 pg/L. Its application to monitoring sites within Ireland reveals the raw sewage infiltration at sites upstream of any WWTPs, 
indicating the relevance of diffuse sewage inputs in ‘clean’ waters, from e.g. faulty septic tanks or dispersal of sewage sludge 
as fertilizer.

OS07.3
Emerging Contaminants in Ireland’s Drinking Water - A real concern?
Jenny Pender1,2, Carolyn Read1,2, John Egan1, Theo deWaal2
1Cryptosporidium Reference Laboratory, NRL Parasites, Backweston Research Campus, Celbridge, Co Kildare, Ireland, 

2School of Veterinary Medicine, UCD Vet Sciences Centre, Belfield, Dublin 4, Ireland
Emerging contaminants can be broadly described as any chemical or biological substance that has the potential to enter the 
environment and cause known or suspected adverse ecological and (or) human health effects. Sources include amongst 
others pharamceutical residues, man made substances as well as dis-infection by products all of which cannot be effectively 
removed by conventional water treatment processes.

Contributing factors to the emergence of these contaminants include the synthesis of new chemicals, changes in our own 
use and disposal of household and personal care products as well as development of new detection methods allowing us 
to identify new contaminants previously unseen. These emerging contaminants are not routinely screened for in Ireland as 
part of the EU Drinking Water Directive SI 278 and little is known about the presence or concentration of these contaminants 
in the Irish  context. Under a project funded by the EPA/DAFM in collaboration with UCD, a group of potential emerging 
contaminants were  chosen to be examined in Irish drinking water supplies. A sampling and analysis program has been 
designed to determine the presence and impact of these potential contaminants on two supplies. 

Details on the selection, potential sources along with comparison of results to existing set guidelines in other countries will be 
presented.

OS07.4
The assessment of endocrine disruption in the environment using human diagnostic immunoassay techniques
Brian Quinn1, Olive McGann2, Vincent Foley2

1Irish Centre for Environmental Toxicology, Galway-Mayo Institute of Technology, Ireland, 2Cruinn Diagnostics Ltd, Dublin, Ireland

The ability of environmental contaminants to disrupt the endocrine system of animals unintentionally exposed in the 
environment is a huge area of research. These endocrine disrupting compounds (EDCs) can affect the animal’s ability to 
reproduce, having consequences on a population level. For this reason several EDCs have been added to the EU’s Water 
Framework Directive priority substances list, including the recent addition of 17α-ethinylestradiol and 17β-estradiol. However, 
the measurement of the biological effects of these compounds is often expensive and time consuming. We are proposing 
the use of diagnostic testing using immunoassay techniques developed for human use to assess endocrine disruption 
based on steroid levels in animals taken from the environment. In this study we have used the Siemens Immulite 2000 semi-
automated system using a solid phase competitive chemiluminescent enzyme immunoassay to assess levels of several 
steroids in homogenized tissues from the marine mussel Mytilus spp. Interestingly estradiol and testosterone levels (229 ± 
23.5 pmol/L and 67.1 ± 12/2 ng/dL respectively) were higher in the mussel’s digestive gland while follicle stimulating hormone 
and luteninizing hormone (0.153 ± 0.018 IU/L and 0.135 ± 0.015 IU/L respectively) were found at higher levels in the gonad 
tissue. So far Cortisol and progesterone were below the levels of detection. It is intended that these techniques shall be used 
to provide a fully automated, fast, cost effective and validated method to assess the presence of EDCs in the environment 
based on their impact on steroid levels in animals exposed in the environment.
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OS07.5
Photocatalytic degradation kinetics, mechanism and the toxicity assessment of propylparaben in water
Taicheng An1, Hansun Fang1,2, Yanpeng Gao1,2, Guiying Li1
1State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, 
Guangzhou 510640, China, 2Graduate School of Chinese Academy of Sciences, Beijing 100049, China

The presence of pharmaceutical and personal care products (PPCPs) in aquatic environments is becoming an emerging 
environmental risk recently, providing a new challenge to sewage water and drinking water treatment system. One of the 
widely used PPCPs is propylparaben (PPB), which is applied as preservative in products such as cosmetics and shampoo, 
but propylparaben was reported having acute toxicity to aqueous organisms, which has raised a concern about its potential 
impact on environment and human health.

Advanced oxidation processes (AOPs), which are mainly relied on the generation of highly reactive ·OH, are widely used as 
wastewater treatment method in depletion of PPCPs in water. Thus, the studies on free radical reaction showed that hydrated 
electrons (eaq

-) and ·OH radicals could reacted with PPB with a bimolecular reaction rate constant of 9.7×109 and 7.7×109 M-1 
s-1, respectively. The photocatalytic degradation kinetics and mechanism of PPB has been investigated in TiO2 suspension, 
and the degradation fitted pseudo-first-order Langmuir-Hinshelwood model. Coupling with ·OH reaction mechanism, two 
degradation pathways of PPB were tentatively proposed as the hydroxylation process either onto the aromatic ring or the 
propyl ester chain. Finally, bioassays of photocatalytic degradation samples of PPB were found toxic at all degradation times 
from 10 to 120 min with luminescent bacteria, Selenastrum capricornutum and Daphnia magna, indicating that the higher 
toxicity intermediates were produced first and then disappeared during the further degradation.

Session  

8
Smart Wastewater Treatment
Chairs: Yaqian Zhao, Segura Yolanda

Cairns Theatre 
17:15-18:30

OS08.1
Construction and operation of an engineered wetland-based microbial fuel cell (MFC) for 
electricity generation and wastewater treatment
Yaqian Zhao, Sean Collum, Mark Phelan
School of Civil, Structural and Environmental Engineering, University College Dublin, Dublin, Ireland

Microbial fuel cell (MFC) is relatively a new technology which is gaining significant attention among researchers because of 
its bioelectricity generation potential during wastewater treatment. MFC consists of two chambers i.e. anaerobic and aerobic 
where oxidation and reduction take place. Constructed wetland (CW) is a low-cost and promising technology for wastewater 
treatment. This paper describes the construction and operation of a MFC incorporating CW (CW-MFC) for the purposes of 
examining the suitability of integrating these two promising technologies for electricity production and wastewater treatment. 
The system was run for four operational batches using swine wastewater achieving a maximum COD removal efficiency 
of 76.63% and a maximum cell voltage of 58mV. Tests on the MFC verified that anaerobic conditions were prevalent at the 
anode and aerobic conditions were present at the cathode. The results from the initial development indicate that CW-MFC 
has the potential for further investigation and development.

OS08.2
Vertical Flow Constructed Wetland for Treatment of Winery Wastewater
Iggy Litaor1

1MIGAL Laboratory, Tel Hai, Israel, 2Tel Hai College, Tel Hai, Israel

There is an urgent need to process winery wastewaters that are unsuitable for discharge into standard sewage treatment 
plants. The goal of this work was to test the performance of vertical flow constructed wetland (VFCW) by testing 3 series of 
substrates and aeration configurations. The VFCW consists of four portable containers 1.0 m3. The first container exhibited 
coarse tuff, the second contained medium tuff, the third and the fourth contained medium tuff and sand. The winery effluents 
were applied at a rate of 2 m3 per day. The COD concentration in the wastewater was higher than 6300 mg l-1. The COD 
concentrations decreased significantly after passing through the first container in all 3 series however the COD concentration 
in the second series was the highest because the first container was not aerated. The third series performed significantly 
better than the other two because the aeration combination included all the first 3 containers.  The COD level in the effluent 
coming off the fourth container of the third series met the standards for release to the environment. Similar results were 
obtained for TOC.  On the basis of COD and TOC analysis we concluded that the third series aeration combination is by far 
superior to the other two. All the 3 series of the VFCW easily removed TP, TN and polyphenols so these winery wastewaters 
can be recycled and reused.



32

Tuesday 21st
OS08.3
Cost-effective oxidation approach using zero valent iron for the degradation of aqueous effluents
Yolanda Segura, Fernando Martinez, Raul Molina, Juan Antonio Melero
Department of Chemical and Environmental Technology, Madrid, Spain

The importance of this work is focused on the degradation of organic compounds in aqueous effluents by a process in 
which the energetic input of conventional sono-Fenton can be successfully shortened reaching remarkable mineralization 
by coupling zero valent iron, moderate dosages of hydrogen peroxide and a certain time of silent degradation. The aim was 
to reduce costs of treatment by studying the effect of various reaction parameters and the assessment of the degradation 
conditions.

In this study, values of up to 90% of TOC mineralization were obtained under optimal conditions. It has been shown that 
a short input of energy at the outset (ultrasound or UV-vis) was necessary to achieve high degradations in a short period 
of time (min). However, simply stirring, leaded to similar degradations after longer periods of time, which however, can be 
enhanced by aeration. The cheap and readily available iron metal (ZVI) powder was employed in this work, but also the 
use of iron shavings (between 1-5 mm in length), that can be reused as by-product from some industries, yielded to similar 
degradations. Although, phenol was used as a model compound, high degradations were also obtained for carboxylic acids, 
such as the fumaric acid. The remarkable results of TOC mineralization could be mainly attributed to the physicochemical 
modification of the ZVI during the oxidizing process, which has been followed by TPR and IR analysis. It must be pointed out 
that the ferryl ion complexes are also involved in the degradation when the hydrogen peroxide was depleted.

OS08.4
Ammonia-oxidizing archaea and bacteria in bench scale soil-aquifer treatment syste
Kun Ding, Xianghua Wen, Yuyang Li, Bo Shen
Environmental Simulation and Pollution Control State Key Joint Laboratory, School of Environment, Tsinghua University, 
Beijing, China

Currently, augmentation of rural wastewater and shortage of urban water resources have been significantly hindering the 
sustainable development of China’s economy. Soil aquifer treatment (SAT) is considered as an efficient technique to solve 
these issues. In this study, two soil columns, simulating SATs, were built and utilized to treat synthesis rural wastewater 
and secondary effluent of WWTP. Q-PCR and DGGE were used to determine the abundance and community structures 
of ammonia-oxidizing archaea (AOA) and bacteria (AOB) in SATs. Under the condition of D/W ratio of 1, both SATs did 
effectively remove organic matter and ammonia in the influents. The nitrite and nitrate concentrations were relatively low 
in both effluents, probably because soil particles absorbed ammonia during the rapid-filtration period, which enhanced the 
ammonia oxidation. During the drying period, de-nitrification proceeded. In the starting-up period, the abundance of AOA was 
almost one order of magnitude greater than that of AOB. Afterwards, the abundance of AOA only had moderate fluctuation, 
while the abundance of AOB had gradually increased. After 6-month operation, the structure of AOB varied much more than 
that of AOA as represented by the DGGE profiles. The results implied that AOB was more sensitive to the environmental 
variation and need longer adaptive phase comparing to AOA. In addition, statistical analysis suggested that there are not big 
differences in quantities and community diversities of the ammonia oxidizers along the depth of the columns, demonstrating 
that oxygen pressures and pollutant gradients in vertical direction might not significantly affect the ammonia oxidizers.

OS08.5
Long-term phosphorus removal in soil infiltration systems
David Eveborn1,3, Deguo Kong2, Jon Petter Gustafsson1

1Department of Land and Water Resources Engineering, Royal Institute of Technology, Stockholm, Sweden, 2Department 
of Applied Environmental Science, Stockholm University, Stockholm, Sweden, 3JTI - Swedish Institute of Agricultural and 
Environmental Engineering, Uppsala, Sweden

Phosphorus (P) leaching from onsite wastewater treatment systems may contribute to eutrophication. In Sweden the legal 
parts of the onsite wastewater treatment guidelines have been rephrased and restricted and there is now need for reliable 
estimations of the long term P removal of soil treatment systems (i.e., removal that can be achieved within the technical 
boundaries of the system). Most previous studies on this topic have used an inflow/outflow (I/O) approach (P concentration 
in inflow and outflow are compared to determine the removal). However, this approach could be erroneous when trying 
to determine long-term P removal due to, e.g., temporal and spatial variations in P removal, interference with ground and 
surface water, and temporary bioaccumulation.

In contrast to the I/O approach, our approach has been to investigate the long-term P accumulation in used filter media by 
measurement of the solid-phase concentrations of P. Eight different sites were sampled. At these sites the accumulated 
phosphorus was determined by analysis of total phosphorus content and subtraction of background concentrations. The latter 
were estimated by using reference samples from unused filter materials. Samples were characterized by e.g. pH, grain size 
distribution, oxalate-extractable P, Fe and Al, and BET(N2) surface area.

The mass balance calculations showed evidence for a much lower long-term P removal (~12 %) than indicated by earlier 
I/O studies. The processes involved in the removal seemed to be primarily P adsorption and/or precipitation induced by Al 
compounds.
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Advanced Medical Mineralogy Short Course: Part-II 
Quantitative Medical Mineralogy as Applied to Erionite Series Minerals
A. Umran Dogan1, Meral Dogan2,
1 University of Iowa, USA, 2 Hacettepe University, Turkey

Erionite was first found in Durkee, Oregon, USA, and was defined by Eakle in 1898. In 1987 and recently in 2011, IARC 
reported that there was sufficient evidence for its carcinogenicity in experimental animals. Additional evidence came when 
erionite fibers were found in the lung tissues of pleural mesothelioma cases from the three villages of the Cappadocia region 
of Turkey, where there is an extremely high level of mortality from malignant mesothelioma. In consequence, erionite has 
been listed as carcinogenic to humans. In 1997, erionite was elevated to series status and individual species of erionite-Ca, 
erionite-Na, and erionite-K have since been re-defined. Our re-calculation of Eakle’s original result shows that, the mineral 
erionite was correctly characterized in terms of balance error (E%) and Mg-test. However, erionite in the medical literature 
has often been incompletely or incorrectly characterized throwing doubt on the results of the work. Thus, characterization 
guidelines have been established and a modified E% formula with the boundary conditions of +/- 10% along with the Mg-
test (Mg<0.80) has been proposed for positive identification of erionite. Using these criteria, published data have been re-
evaluated and re-classified as erionite-Ca, erionite-Na, erionite-K. For each type of erionite, a new mean formula has been 
computed. If data do not pass the E% and Mg-test, then reference to them in the literature should be disregarded. In some 
cases, different results have been reported for erionites from the same location by different authors. In these cases, if data 
do pass both tests but are characterized as from more than one type of erionites, then the mineral should be classified as 
undifferentiated erionite until there has been further clarification. Unlike other minerals, erionite requires a special attention 
from the mineralogical community to help establish its true carcinogenic properties. A data bank should be established at one 
of the mineralogical societies and new data must be evaluated rigorously before being accepted as new data. Data should 
be updated periodically and be available to the mineralogical research community. There have been biological experiments 
performed using these uncharacterized erionite specimens. Animal and cell experiments should be performed only with 
minerals that have passed the quantitative characterization tests. Since the positive mineralogical identification, both for 
single fiber and bulk mineral, is imperative, the proposed characterization guidelines should be followed closely. 
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Keynote Speech
Emerging Chemicals of Concern: Sources, Fates and Effects
Ming H. Wong1,2

1School of Environmental and Resource Sciences, Zhejiang A & F University, Linan, PR China, 
2Croucher Institute for Environmental Sciences, Hong Kong Baptist University, PR China

“Silent Spring” (Carson, 1962) is often cited as the beginning of the environmental movement, stating the dangers of 
organochlorine pesticides such as DDT, thus raising a controversial issue on whether we should keep on seeking a higher 
living standard through technical innovation, or address the unintended consequences of such innovation. Out of the 60 
million organic and inorganic substances registered (as of 27 June, 2011), 48 million are commercially available, but only 
280,000 are inventoried or regulated chemicals (Chemical Abstracts Service Registry, 2011). Adverse environmental and 
health effects of a large number of these synthetic chemicals thought to be harmless when they were introduced to the 
market have been gradually reported. The term “Emerging Chemicals of Concern” is therefore a moving target, which is 
dependent on time and location (Wijbenga & Hutzinger, 1984). The book “Our Stolen Future” (Colborn et al, 1996) further 
brought public attention to the endocrine disruptive effects of some of these chemicals (such as flame retardants, bisphenol 
A and phthalates commonly used in daily appliances) which interfere with the hormonal system controlling development of 
the fetus. The adverse impacts such as lowered immunity and fertility, and compromised intelligence and behavior in their 
later life, due to early exposure to these chemicals, pose important challenges on the proper management of chemicals in 
the environment. This presentation attempts to review the current status of some common emerging chemicals of concern 
in different ecological compartments, and their biogeochemical cycles in the environment, with emphasis on relevant food 
safety and health issues, by citing some examples related to the Pearl River Delta, South China, the world’s mega site for 
manufacturing electrical and electronic products. Some management issues of these emerging chemicals are also discussed 
(Bouwman et al, 2011). 

References
Bouwman H, Wong MH, Barra R, Neretin L (2011). GEF Guidance on Emerging Chemicals Management in Developing 
Countries and Countries with Economies in Transition. STAP Work Program: 2008-GFL-2328-4939-2780-120400, UNEP.

Carson R (1962). Silent Spring. Houghton Mifflin, NY. 
Chemical Abstracts Service (2011). CAS Data Base Content at a Glance. 

Colburn T, Dumanoski D, Meyers J (1996). Our Stolen Future: How We Are Threatening Our Fertility, Intelligence and 
Survival – A Scientific Detective Story. Dutton-Signet, Auckland. 
http://www.cas.org/expertise/cascontent/ataglance/index.html (27 June, 2011)

Wijbenga A, Hutzinger O (1984). Chemicals, man and the environment: a historic perspective of pollution and related topics. 
Naturwissenschaften 71: 239-46.
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OS10.1
Triolein Embedded Cellulose Acetate Membrane as a Tool to Evaluate Sequestration of PAHs in Lake 
Sediment Core at Large Temporal Scale
Yuqiang Tao, Bin Xue, Shuchun Yao, Jiancai Deng, Zhifan Gui
Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing, China

Although numerous studies have addressed sequestration of hydrophobic organic compounds (HOCs) in laboratory, little 
attention has been paid to its evaluation method in field at large temporal scale. A biomimetic tool, triolein embedded cellulose 
acetate membrane (TECAM), was therefore tested to evaluate sequestration of six PAHs with various hydrophobicity in a 
well-dated sediment core sampled from Nanyi Lake, China. Properties of sediment organic matter (OM) varying with aging 
time dominated the sequestration of PAHs in the sediment core. TECAM-sediment accumulation factors (MSAFs) of the 
PAHs declined with aging time, and significantly correlated with the corresponding biota-sediment accumulation factors 
(BSAFs) for gastropod (Bellamya aeruginosa) simultaneously incubated in the same sediment slices. Sequestration rates 
of the PAHs in the sediment core evaluated by TECAM were much lower than those obtained from laboratory study. The 
relationship between relative availability for TECAM (MSAFt/MSAF0) and aging time followed the first order exponential decay 
model. MSAFt/MSAF0 was well related to the minor changes of the properties of OM varying with aging time. Compared 
with chemical extraction, sequestration reflected by TECAM was much closer to that by B. aeruginosa. In contrast to B. 
aeruginosa, TECAM could avoid metabolism and the influences from feeding and other behaviors of organisms, and 
it is much easier to deploy and ready in laboratory. Hence TECAM provides an effective and convenient way to study 
sequestration of PAHs and probably other HOCs in field at large temporal scale.

OS10.2
Water Environment in Shanghai
Jiancheng Kang
Urban Ecology and Environment Research Center, Shanghai Normal University, Shanghai, China

Water Environment in Shanghai got more and more attentions. The hotspots are wastewater discharge and pollutant content 
in Changjiang and Huangpu rivers. From 1981 to 2009, the city wastewater discharge was fluctuated between 18*108 ton and 
24*108 ton. Inside, the gross of industrial wastewater was trendily decreasing from more than 13*108 ton at 1980s to about 
7*108 ton recently years. The percent of industrial wastewater was decreasing continuously from 76.88% at 1981 to 28.42% 
at 2009. The gross of living wastewater was increasing trendily, it related with increasing of city population. In the same 
period, the living wastewater per year for per person was increasing from about 37 ton at the beginning of 1980s to 80 ton 
at recent year, about 1.2 times increasing in past 30 years. The month flux of chemical pollutant discharged by Changjiang 
River was between 25.9*104 ton to 209.6*104 ton in recently years. The average pollutant gross carried by Changjiang River 
in year, was about 593.45*104 ton among 2002 to 2009; about 83.68% was COD. Other pollutants were nutrients, oil, heavy 
metal and arsenic, the variability was larger with year. The month flux of pollutant carried by Huangpu River was 2.56*104 
ton, more than 63% was COD averagely. The pollutant gross had an increasing trend year by year. Generally, the percent of 
pollutant from Huangpu River was about 3.6 to 4.4% compared with that in Changjiang River.

OS10.3
Hyperalkaline industrial leachates: sources, geochemistry and management
William Mayes1, Victor Oty Uchenna1, Michael Rogerson2, Gillian Greenway3

1Centre for Environmental and Marine Sciences, University of Hull, Scarborough, North Yorkshire, UK, 2Geography, University 
of Hull, Hull, HU6 7RX, UK, 3Chemistry, University of Hull, Hull, HU6 7RX, UK

Hyperalkaline waters can arise through weathering of industrial residues such as steel slags, lime spoil and bauxite 
processing residue.  This paper provides an overview of geochemistry of waters from sites in Europe and highlights new 
directions in managing such sources.  Key issues with hyperalkaline waters include elevated pH due to dissolution of oxide 
/ hydroxide phases in source material or process water (as is the case with red mud leachates) and associated elevated 
alkalinity (up to 7218 mg/L as CaCO3). Ca-OH type waters characterise slag and lime spoil leachates while Na-OH type 
water is apparent for red mud leachates.  Enrichment of various oxyanionic trace elements is also apparent at some sites, 
such as vanadium, chromium, molybdenum and arsenic.  Typical aqueous vanadium concentrations at steel slag leachates 
in the UK are in the range 10-210µg/L with V expected to be present in its most toxic pentavalent form as vanadate at 
high pH.  Furthermore, rapid rates of mineral precipitation are ubiquitous for steel slag and lime-affected waters (up to 13g 
CaCO3/m2/day) which may provide physical constraints for downstream biota due to smothering, reduced light penetration 
and hardpan formation.  Results are presented from pilot-scale bioremedial approaches using constructed wetlands to treat 
steel slag waters at a site in northern England, highlighting buffering and evidence of trace element attenuation in wetland 
sediments.  Such approaches may provide a more cost-effective alternative to direct chemical neutralisation at legacy sites 
where leachate generation may persist for decades. 
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OS10.4
Geological Sources of Elevated Arsenic in Groundwater from The Croagh Patrick Region in The West of 
Ireland.
Martin Gilligan1, Martin Feely1, Tiernan Henry1, Tim Higgins2, Chaosheng Zhang4, Liam Morrison3,1

1Earth and Ocean Sciences, School of Natural Sciences, National University of Ireland, Galway, Ireland, 2School of Chemistry, 
National University of Ireland, Galway, Ireland, 3Ryan Institute, National University of Ireland, Galway, Ireland, 4School of 
Geography and Archaeology, National University of Ireland, Galway, Ireland

A study of total arsenic levels in 29 wells located in the gold mineralised coastal region of Croagh Patrick in the west of 
Ireland reveal concentrations ranging between ~5 and 188 µg L-1 of which 30 percent are above the groundwater threshold 
of 7.5 µg L-1 (S19 of 2010). The area in which the wells are located covers approximately 30km2: about 10km east-west and 
about 3km north-south. It is entirely underlain by Cambrian to Silurian metamorphic rocks that are transected by a suite of 
gold mineralized quartz veins. Arsenopyrite, niccolite, pyrite and chalcopyrite are all reported in the Croagh Patrick area 
spatially related to the well-documented gold mineralization occurring in the Cregganbaun and Killadangan Formations. The 
relationship between these elevated groundwater As levels and bedrock geology and specifically to the gold (+arsenopyrite) 
mineralization will be discussed using QEMSCAN® and SEM elemental mapping techniques.

OS10.5
The nitrate time bomb - a national view of nitrate storage and lag time in the unsaturated zone of the UK
Lei Wang1, Marianne Stuart2, John Bloomfield2, Daren Gooddy2, Andrew Butcher2

1British Geological Survey, Keyworth, Nottingham, UK, 2British Geological Survey, Wallingford,Oxfordshire, UK

Nitrate pollution in freshwater, which is mainly from agricultural activities, remains an international problem. It threatens 
environment, economics and human health in the UK. There is a rising trend in nitrate concentrations in many UK freshwaters 
(both groundwater and surface water). Research has shown it can take decades for leached nitrate from the soil to discharge 
into freshwaters due to the ‘store’ of nitrate and its potentially long time travel time in the unsaturated and saturated zones. 
Because of environmental and legislative pressures there is an urgent need to take this time lag into account. A process-
based GIS model was developed to investigate nitrate transport in the unsaturated zones of UK aquifers, and to predict the 
arrival time for peak nitrate loading at the water table at the national scale. This model was also applied at the catchment 
scale in the Eden Catchment (UK), in conjunction with simple GIS based groundwater flow and transport models. This 
research can improve the scientific understanding of nitrate processes in groundwater systems, and support the effective 
management of future nitrate concentrations in the aquatic environment. The methods and tools developed in this study can 
be transferable to other areas.

Session 

11
Clays, Coal and Health
Chairs: Saverio Fiore, Liam Morrison

Cairns Theatre 
10:00-11:15

OS11.1
The Health Impacts of Coal Use in Europe and in China
Vladimir Bencko1, Robert Finkelman2

1First Faculty of Medicine, Charles University, Prague, Czech Republic, 2Dept. of Geosciences, University of Texas at Dallas, 
Richardson, TX, USA
Coal combustion has a long history of impacting human health through the emission of particulates, gases, organic 
compounds, minerals, and trace elements. These impacts are perhaps best documented in Europe where in the 13th century 
a royal proclamation forbid the use of coal in London because of injury to bodily health. More recently, epidemiological 
studies in Czechoslovakia and subsequently in the Czech Republic have documented the health impacts from the release of 
arsenic and beryllium from coal-burning power plants. In Central Slovakia, Upper River Nitra Valley region, burning arsenic-
rich local coal in a power-plant caused increased incidence of non-melanoma skin malignancies in a local population and 
neurotoxicity damage to hearing in the most exposed children. Exposure assessment was done by hair, urine and blood 
arsenic determination. Exposure to beryllium due to burning local beryllium-rich coal in Northwest Bohemia resulted in a 
marked increase of autoantibodies levels in blood in both occupationally and environmentally exposed population groups 
examined. Exposure assessment in that case was performed by measurement of air concentration in occupational and 
environmental settings. In China, residential coal combustion has caused dramatic and wide-spread health problems such 
as arseniasis, dental and skeletal fluorosis, selenosis, possibly mercury poisoning, and lung cancer due to inhalation of fine-
grained quartz particles. Understanding how coal can impact human health could lead to preventative measures that will 
mitigate these problems. These measures could include more comprehensive characterization of coals, development of field 
test kits for potential toxins, improved combustion techniques, better pollution control technology, etc.
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OS11.2
Application of zeolite synthesized from fly ash for the removal of pb and Mn
Claudia Belviso1, Francesco Cavalcante1, Achille Palma0,2, Pietro Ragone1, Saverio Fiore1

1IMAA-CNR, Tito Scalo (PZ), Italy, 2Metapontum Agrobios, Metaponto (MT), Italy

Many water purification processes are based on the utilization of low-cost materials with high pollutant-removal efficiency. 
Among these, zeolites are good and largely used adsorbent materials. They are hydrated aluminosilicate minerals with a 
three-dimensional open structure which makes them very useful for solving the mobility of toxic elements thanks to their 
ability to exchange cations, their large surface area and their typical porous structure. These minerals can be synthesized 
from different source materials and fly ash, a by-product of coal combustion waste, is one of the most used. In this study, 
we have carried out column absorption tests to determine the Pb and Mn sorption behaviour of zeolite synthesized at a 
low temperature (60°C) from an Italian coal fly ash. Batch adsorption studies were also conducted in order to determine 
the effect of the contact time on the removal of the studied heavy metals. The solid samples were characterized by X-ray 
diffraction and scanning electron microscopy. The CEC was also estimated. The filtered water solutions were analyzed by 
inductively-coupled plasma spectrometry. The synthetic zeolitic material shows a substantial ability to remove heavy metals 
from contaminated aqueous solutions. The results also indicate that the amount of Pb and Mn removed from solutions do not 
change significantly with the increasing amount of zeolite and the sorption process already occurs within the first minutes of 
contact with the contaminated solutions.

OS11.3
Adsorption of Phenol, Hydroquinone and Pyrogallol onto Organobentonite and Organovermiculite
Jesus Ivan Martinez-Costa, Roberto Leyva-Ramos, Jovita Mendoza-Barron, Rosa Maria Guerrero-Coronado
Centro de Investigacion y Estudios de Posgrado, Universidad Autonoma de San Luis Potosi, San Luis Potosi, SLP, Mexico

The organoclays were prepared by adsorbing the cationic surfactants Hexadecyltrimethylammonium (HDTMA), 
Dodecyltrimethylammonium (DDTMA) and Benzyltrimethylammonium (BTMA) on bentonite and vermiculite. The capacities 
of the organoclays and natural clays for adsorbing phenol, hydroquinone and pyrogallol were determined in this work to 
investigate the effect of the number of hydroxyl groups in the aromatic ring on the adsorption capacity. The adsorption of 
the surfactant on the clay changed the nature of surface from hydrophilic to hydrophobic. The interlaminar spacing of the 
bentonite was increased due to intercalation of the surfactant, indicating that the cationic sites of the clays were occupied by 
the surfactant molecules. After the modification, the surface area and pore volume of the bentonite decreased, whereas the 
surface area and pore volume of the vermiculite increased. The experimental adsorption equilibrium data were interpreted 
with the adsorption isotherm of Langmuir and Freundlich. The maximum capacity of organobentonite for adsorbing pyrogallol 
was 293.81 mg/g while that of the bentonite was 7.56 mg/g. Hence, the capacity of the natural clays for adsorbing phenol, 
hydroquinone and pyrogallol was considerably enhanced by the modification of the clay. The adsorption capacity towards 
the organic compounds increased in the following order: Phenol < Hydroquinone < Pyrogallol. The adsorption capacity of the 
organobentonite was greater than that of the organovermiculite. Regarding the cationic surfactant, the adsorption capacities 
decreased in the following order: HDTMA > DDTMA > BTMA. The adsorption capacity of the organoclay was dependent on 
the natural clay and the cationic surfactant adsorbed on the surface.

OS11.4
Adsorption of Cr(VI) from Aqueous Solution onto Layered Double Hydroxide
Jose Valente Flores-Cano, Roberto Leyva-Ramos, Jovita Mendoza-Barron, Rosa Maria Guerrero-Coronado
Centro de Investigación y Estudios de Posgrado, Universidad Autonoma de San Luis Potosi, San Luis Potosi, SLP, Mexico

Layered Double Hydroxides (LDH) have been applied to adsorb anions from water solution because the surface of the LDH is 
positively charged and attracts anions present in the water solution. The LDH was synthesized by a co-precipitation method, 
based on the slow addition of trivalent and divalent metal salts solutions prepared from MgSO4, Al2(SO4)3 and Na2CO3. The 
experimental adsorption equilibrium data of Cr(VI) on LDH were obtained in a batch adsorber. The adsorption capacity of 
the LDH towards Cr(VI) was highly dependent on the preparation method and calcination temperature. The isoelectric point 
(IEP) of the LDH was determined to be 6.6. Thus, the surface of the HDL was positive when pH < IEP, neutral when pH = 
IEP, and negative when pH > IEP. The positive surface charge of the LDH was decreased when the HCrO4

- was adsorbed on 
the surface of LDH balancing the positive charge of LDH. The adsorption capacity of LDH decreased five times augmenting 
the solution pH from 4 to 8. This reduction was attributed to the electrostatic interactions between the HDL surface and the 
Cr(VI) species present in the water solution. The adsorption capacity of LDH was increased 1.4 times while decreasing the 
temperature from 35 to 15 °C. The adsorption of Cr(VI) on LDH was exothermic. This explained why the capacity of LDH for 
adsorbing Cr(VI) was raised by decreasing the temperature. The electrostatic interactions between the HCrO4

- and the LDH 
surface played a very important role in the adsorption capacity.
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OS11.5
Environmental geochemistry of the coal combustion by-products: partitioning, leaching, and potential 
applications
Jing Li1,2, Xinguo Zhuang1, Xavier Querol2, Natalia Moreno2, Oriol Font2

1Key Laboratory of Tectonics and Petroleum Resources, China University of Geosciences, Wuhan, China, 2Institute of 
Environmental Assessment and Water Research, CSIC, barcelona, Spain

Coal consumption in pulverized coal combustion (PCC) power plants generates large volumes of coal combustion by-
products (CCPs) and emissions of gaseous pollutants to the atmosphere, causing serious environmental problems. 
Consequently, the reduction of emissions and reuse of CCPs are of high significance. This study focused on the 
environmental geochemistry (concentrations, partitioning, and leaching potential) of trace elements in the CCPs. The reuse of 
CCPs, such as zeolite synthesis and insulating panels was also investigated.

The fly ash, slag, and FGD gypsum were collected from PCC power plants in Xinjiang, China.The element contents in the 
CCPs and the leachates were determined by ICP-MS and ICP-AES. The partitioning of the elements was evaluated by 
the enrichment factors of elements in CCPs. The application of CCPs for zeolite synthesis and fire-resistant panels were 
performed following traditional methods.

The elements concentrations in the CCPs are very low compared with some CCPs from Spanish power plants.During coal 
combustion, most elements were retained in high proportions in fly ash. Sulfur, Cl, F, Hg and B were volatile at ESP, but 
with very low emissions into the atmosphere due to the FGD. The CCPs present very low leachable potential.Promising 
zeolite products (A, X and NaP1) were synthesized from the fly ash. Fire-resistant panels with high insulating capacity were 
manufactured using fly ash and FGD gypsum. On the whole, the CCPs from Xinjiang, NW China show low emissions and 
leaching potential to the atmosphere, and can be reused for promising industrial products.
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OS12.1
Use of GIS to assess factors and hazards of landslides in Ireland
Chaosheng Zhang1, Xianli Xu2, Ger Kiely2

1Centre, Ryan Institute and School of Geography and Archaeology, National University of Ireland, Galway, Ireland, Galway, 
Ireland, 2Department of Civil and Environmental Engineering, University College Cork, Ireland, Cork, Ireland

Events in recent years indicated that potential damages can be caused by landslides in Ireland. It is therefore important 
to better understand the factors and map these potential hazards. The previous landslide events of the country have been 
complied in a GIS database by Geological Survey of Ireland (GSI), with a total of 136 separate landslide events in the end 
of 2010. Factors of elevation, slope, and materials were assessed using a GIS. For a rough estimation of the potential 
hazard, a Kernel density map of landslides was produced. The results showed that that most landslides were located in 
areas with relatively high elevations, especially in eastern, south-western and northern parts of Ireland. Landslides generally 
occurred at the mountainous areas with high slopes. Landslides involving peat, in both raised and blanket bogs, make up a 
significant number of events in the Irish landslides database. In peat area, landslides happened more often in high mountains 
with low slopes, but in low hills with steep slopes. Landslides with debris, earth and rocks mainly happened in relatively 
lower elevation but relatively higher slope areas. Areas featuring high kernel densities of landslides were located in the 
mountainous areas, with a good relationship between the high density landslide areas and high elevations.

OS12.2
Assessment of soil erosion and deposition, and associated carbon loss in the Republic of Ireland
Xianli Xu1,2, Chaosheng Zhang3, Gerard Kiely2, Yaxin He2, Bridget Scanlon1

1The University of Texas at Austin, Austin, Texas, USA, 2University College Cork, Cork, Ireland, 3National University of Ireland, 
Galway, Galway, Ireland

Soil erosion by water and sediment transportation has been observed in Ireland but not well documented. This study 
evaluated soil erosion in Ireland using the model of the USPED (Unit Stream Power - based Erosion Deposition). In addition, 
we also estimated the soil erosion related carbon loss based on the ratio of organic carbon to soil. Geographical Information 
System (GIS) techniques have been applied to harmonize the available datasets for input to the model. To our knowledge, 
this is the first national wide soil and soil carbon erosion estimation. Results showed that the overall soil erosion and sediment 
transportation in Ireland is low due to a pasture-dominated land cover and mild slopes despite relatively high precipitation 
across the country. Based on the estimated erosion intensity, we group the country into different zones of soil and soil carbon 
erosion vulnerability. For each zone, reasonable soil conservation planning can be effectively made and implemented. The 
integrated approach allows for relatively fast and cost-effective estimation of spatially distributed soil (soil carbon) erosion and 
deposition, and provides a framework to perform similar analyses elsewhere.
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OS12.3
Effects of compaction on soil physical and hydraulic properties in black soil region, Northeastern China
Hailun Dai1,2, Xianli Xu1,3, Keli Zhang1,2, Wen Liu3

1State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing, China, 2School 
of Geography,Beijing Normal University, Beijing, China, 3Bureau of Economic Geology, Jackson School of Geosciences, 
University of Texas at Austin, Austin, Texas, USA

Agricultural mechanization has developed rapidly during recent decades in Northeastern China. However, few studies in the 
field have been conducted to test the effects of compaction by heavy tillage machines on soil hydraulic properties and its 
implications for runoff generation. In this study, physical properties and infiltration processes were measured in three layers 
(surface, 15 and 30 cm) to characterize different compaction effects (C1-C3) for this area. With ridge (C0) and no-tillage since 
the year of 2003 (NT) as a reference, bulk density at soil surface and 15 cm depth increased with levels of compaction, while 
capillary porosity and saturated hydraulic conductivity (Ks) decreased. There were significant differences on these properties 
between compacted and non-compacted treatments. The compaction reduced soil pores much more on capillary porosity 
rather than the non-capillary. However, these properties at 30 cm layer hardly varied with compaction levels. Inversely linear 
relationships were found between saturated hydraulic conductivity and bulk density at 0 cm and 15 cm. The lower Ks at 
each depth, compared to I10-max (max 10-minute rainfall intensity) suggested that there was a higher probability for runoff 
generation in the field affected by compaction than other fields unaffected by compaction.

OS12.4
Terrestrial Eco-Degradation:  Current Threats and Future Concerns         
Mumtaz Hussain, Saniea Mumtaz, Aizad Mumtaz
Society for Conservation of Environment and Sustainable Development, Lahore 54792 (Punjab), Pakistan

Terrestrial eco-degradation has occurred since time immemorial due to natural and anthropogenic catastrophes. It includes 
erosion, siltation & sedimentation, denudation, floods, desertification, salinity, waterlogging, habitat destruction, loss of 
organic matter, aridity and destruction of soil microorganisms. Today 1000 million people are suffering from land deterioration 
in 105 countries. One-fourth part of Earth is undergoing soil losses. 24 million tonnes of topsoil is eroded annually. Soil 
productivity is seriously affected if one hectare of land undergoes topsoil erosion of 0.22 to 0.44 tonne per annum.

Erosion has widely impacted continents of Africa & Australia and countries of Latin America, Russia, Ethiopia, Zambia, 
Zimbabwe and Sudan. Sedimentation has reduced storage capacity of dams. Tropical forests are removed 20 million 
hectares per year. Existing forestland is 7% which is causing soil depletion, loss of soil fertility, increased flooding, reduced 
recharge of aquifer, diminished moisture retention capacity of soil, decreased infiltration of water in soil, degradation of 
watershed and lowering of water table.

Six million hectares land becomes desert annually. Ecological footprints of desertification are salinity, deterioration of 
vegetation, erosion, dune formation, denudation of area, socio-economic setbacks, incidence of diseases, malnutrition and 
hunger.

Future concerns are bleaker. It is time for undertaking integrated and multi-sectoral efforts for combating land degradation. 
Mitigation measures demand universal serious mindedness by implementing cultural, environmental, social and management 
practices.   

OS12.5
Soil service vs. ecosystem service on water conservation at multiple scales
Liding Chen
Research Center For Eco-Environmental Sciences, Beijing, China

Ecosystem service is currently becoming a hot topic. Generally, production, supporting, maintenance and regulation services 
are concerned by ecologists and economists. As two primary components of ecosystem, soil and vegetation plays crucial 
roles in ecosystem service development. However, how soil and vegetation acts in the process are still unclear. In this study, 
water holding capacity experiment in laboratory, rainfall simulation experiment at micro-plot, and field measurements were 
conducted to explore soil service on water conservation. It was found that soil service on water conservation was largely 
influenced by the affiliated land cover. In small scale, soil service is enhanced with land coverage increasing in controlled 
environment. In this case, soil bio-crust may function as a screen to retard water infiltration process. Soil service on water 
conservation may be enhanced as shrub and grass increasing, while it may be weaken with woods grown up in the semi-
arid environment. This is because that soil compaction is developed in the woods and poor understory, lower infiltration 
and higher runoff induced. The difference between the controlled and natural environment suggests that ecosystem service 
evaluation should consider both scale effects and changing environment.
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OS13.1
Geochemical determination of water quality categories
Barbara Kerek, Ubul Fugedi, Laszlo Kuti
Geological Institute of Hungary, Budapest, Hungary

The EuroGeoSurveys Geochemistry Expert Group recently published a book on the geochemistry of bottled waters in 
Europe. 35 bottled waters commercially available in Hungary were analysed in the German Geological Survey (BGR) 
laboratory (by ICP-OES and ICP-QMS). Based on the label on the bottles, most of them were labelled as ‘mineral water’ and 
4 of them as drinking ‘medicinal water’. Samples were taken as a control from some tap-waters, too, in settlements using 
drinking water from underground reservoirs in Hungary. These samples were analysed in the same laboratory.

There are bottled waters labelled as ‘mineral water’, coming from the same aquifer as the tap-water with the same chemical 
composition. In some cases, the local tap-water might be more appropriate for drinking than bottled mineral waters. In the 
North part of the Matra Mountains a new well was drilled for increasing the amount of the exploited water, and the new bottled 
mineral water got a similar name on the label than the other already exist on the market. The chemistry of the new one and 
also the influence to a human body are different, so this could cause problems for the consumers by confusion.

Based on the information mentioned above, all the available hydro-geochemical data (chemical composition, total dissolved 
solid, characteristic ions and elements) in this research is taken into consideration, finally to suggest geochemical water 
quality categories.

OS13.2
Testing the applicability of European Water Framework Directive Ecological Assessment tools to Hong 
Kong waters
James Forde1, Robert Kennedy1, Paul Shin2

1Marine Ecology Research Laboratory, Ryan Institute, School of Natural Sciences, National University of Ireland, Galway., 
Galway, Ireland, 2Department of Biology and Chemistry, College of Science and Engineering, City University of Hong Kong, 
Hong Kong, China

Benthic faunal communities play a central role in the cycling of nutrients between their soft sediment habitats and the 
overlying water column, and as a result have been shown to exhibit temporal and spatial responses to anthropogenic and 
natural stress. The distribution of benthic invertebrates is often used to determine the Ecological Status (ES) of coastal water 
bodies under the European Water Framework Directive. In this study, we test the suitability of Multivariate AMBI (M-AMBI) 
an Ecological Quality Ratio (EQR) to determine habitat quality in Hong Kong Harbour and surrounding waters, China. Winter 
and summer samples were taken at 120 stations. ES was generally Good to Moderate in both summer and winter. ES 
was Bad to Moderate in the Zhujiang River Estuary, north of Lantau Island in summer because of seasonal hypoxia, but it 
improved in winter. M-AMBI was useful in detecting stress on the seafloor where it was present in Hong Kong. Calculating 
EQR to determine ES is dependent on identifying taxa that are sensitive to disturbance. The sensitivity of many Asian taxa 
has not been designated at this point. The species lists were successfully aggregated to higher taxonomic levels to facilitate 
analyses. This technique may be useful in extending the use of EQR to other geographic areas.

OS13.3
Characterization of surface- and groundwater quality in the shale terrain in parts of Southeastern Nigeria
Therese Nganje1, Andrew Hursthouse0,2, Aniekan Edet1, David Stirling0,2, Christopher Adamu1

1Department of Geology, University of Calabar, P.M.B. 1115,, Calabar, Nigeria, 2School of Science, University of 
the West of Scotland, Paisley, UK
Thirty six (36) surface- and sixteen (16) ground-water samples were collected from various locations distributed over the 
shale terrain in parts of Southeastern Nigeria and analyzed for physiochemical parameters using standard methods. This 
was carried out in order to assess the suitability of the waters for domestic, agricultural and industrial purposes. The results 
obtained showed that the mean values for turbidity, pH, SO4, Al, Fe, Mn and Pb are above the World Health Organization and 
Nigerian Water Quality standards for drinking water. Based on metal load the water type, varied from high acid-high metal 
to near neutral-low metal. Magnesium Hazard (MH) showed that the water is suitable for livestock whereas the enhanced 
values of electrical conductivity, sodium adsorption ratio (SAR), percent Sodium (%Na), Kelly index (KI) and total hardness 
(TH) at some locations suggested the water to be unsuitable for drinking and agricultural activities. Saturation indices showed 
that the water samples were under saturated with respect to carbonate minerals but supersaturated with respect to Al and 
Sulphate bearing minerals. The over saturation of these minerals can possibly restrict the use of these waters for industrial 
purposes. Thus, the water may require treatment or further management before being use for domestic, agricultural and 
industrial purposes. Seasonal variability needs to be determined to allow sustainable use of the hydrological resource.
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OS13.4
Influence of an Aluminum Additive in the Aqueous and Solid Speciation of Gypsum Slurries from Flue 
Gas Desulphurisation System
Patricia Córdoba1, Carlos Ayora1, Natalia Moreno1, Oriol Font1, Maria Izquierdo1,2, Xavier Querol1
1institute of Environmental Assessment and Water Research, Barcelona, Spain, 2british Geological Survey, Keyworth, Uk

The acidification of the aqueous phase induced by the use of an aluminium additive entails significant differences in the 
speciation and partition of elements between the aqueous and solid phases of gypsum slurries from two Spanish power 
plants (PP1 and PP2). The Al-additive promotes the occurrence of the aqueous Al-Fx complexes in the gypsum slurry from 
PP2-2007. In the absence of (PP1) or using lower dosages (PP2-2008) of the Al-additive, the predominance of MgF2 and 
CaF2 in the FGD-gypsum slurries causes their subsequent precipitation, increasing the leachable potential of the gypsum 
waste. The addition of sulphate promotes the formation of stable aqueous complexes and helps to maintain heavy metals 
in solution, excluding their presence from the solid waste. Major components of FGD-gypsums were determined by X-ray 
powder diffraction (XRD) and the identification of structural components that form minority solid phases was carried out by 
Time-of-flight mass spectrometry (TOF). This identification combined with the predicted thermodynamic saturation index 
of solids in the aqueous phase suggests the precipitation of CaF2, MgF2, and CaUO4 on the PP1 FGD-gypsum; and Al2O3, 
AlHO2, KAl3(OH)6(SO4)2, and MgF2 on the PP2 2007 and 2008 FGD-gypsum. If no remediation measures are taken, this could 
increase the potential leaching of some elements accepted at non-hazardous waste landfills.
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OS14.1
Monitoring Cryptosporidium in the Irish Environment
Frances Lucy1,2, Declan Feeney1,2, Thaddeus Graczyk3,2, Theo de Waal4,2, Hui-Wen Cheng1,2, Pola Olczak5,2

1Dept Environmental Science, Institute of Technology, Sligo, Sligo, Ireland, 2Centre for Biomolecular Environmental Public 
Health Research, Institute of Technology, Sligo, Sligo, Ireland, 3Department of Biology and Environmental Sciences, 
Northern Arizona University, Yuma, Arizona, USA, 4School of Veterinary Medicine, University College Dublin, Dublin, Ireland, 

5Department of Epidemiology and Public Health, School of Medicine, University of Baltimore, Maryland, USA

Cryptosporidium has been implicated in several recent Irish gastrointestinal epidemics. This protozoan parasite, is released 
as resistant oocysts from faeces of infected humans and animals. The widespread practice of agricultural slurry spreading 
and the release of wastewater end products to Irish river basins are environmental risk factors. Research on Cryptosporidium 
in the Irish aquatic environment has been carried by IT Sligo researchers on a number of waterbodies, constructed wetlands 
and wastewater treatment plants in the period 2003-2010. Wastewater and wetland samples were collected using long-
handled samplers.  Zebra mussels (Dreissena polymorpha), freshwater and marine mussels (Anodonta  and Mytilus 
edulis) and hog-louse (Asellus aquaticus) were collected  utilising hand, netting  and snorkelling methods from various 
waterbodies for use as biomonitors of Cryptosporidium.  In the laboratory, samples were pre-processed by homogenising 
and settling. Samples were then analysed using combined IFA (immunoflourescence antibody assay) and FISH (fluorescent 
in situ hybridisation) to determine presence of potentially viable oocysts.Overall, the results demonstrate long-term 
contamination of Irish waters with consequent public health risk factors for drinking-water abstraction and water-based 
activities.  Environmental results will highlight the current EPA STRIVE funded project, ‘Cryptosporidiosis human, animal and 
environmental interface’, which IT Sligo partners with UCD.

OS14.2
Cryptosporidium prevalence in wastewater treatment plants of Ireland
Hui-Wen A. Cheng1,2, Frances E. Lucy2,3, Michael A. Broaders2,3, Thaddeus K Graczyk4,2, Sergey E. Mastitsky5

1Department of Research, Institute of Technology, Sligo, Co. Sligo, Ireland, 2Centre for Biomolecular Environmental and 
Public Health research group, IT Sligo, Co. Sligo, Ireland, 3Department of Environmental Science, School of Science, Institute 
of Technology, Sligo, Co. Sligo, Ireland, 4Department of Biology and Environmental Sciences, Northern Arizona University, 
Yuma, AZ 85366, USA, 5Department of Theoretical Bioinformatics, German Cancer Research Centre, Heidelberg, Germany

This study was to investigate the distribution of Cryptosporidium parvum and C. hominis in raw wastewater, activated 
sludge, and the resulting final effluent and biosolids in four secondary wastewater treatment plants (WWTPs A, B, C and 
D) that utilise sludge activation or biofilm-coated percolating systems in the north western Ireland, between 2008 and 
2010. A combination of fluorescent in situ hybridisation and immunofluorescent antibody assays were applied to detect 
Cryptosporidium oocysts. Samples of influent, activated sludge, effluent and biosolids were 64/72 (88.9%), 62/72 (86.1%), 
44/72 (61.1%) and 55/72 (76.4%) positive for Cryptosporidium oocysts, respectively. Cryptosporidium was the most 
frequently detected in raw wastewater samples at WWTPs A and B (100%), followed by WWTP D (83.3%) and WWTP 
C (72.2%). The highest abundance of Cryptosporidium oocysts were observed in summer (July 2008) at WWTP A (597 
oocysts/L) whilst WWTP C had the least abundance, with 20 Cryptosporidium oocysts/L in the same month. There were no 
detectable Cryptosporidium oocysts in Feb- April samples at WWTP C in 2009. On average, 68% of Cryptosporidium oocysts 
in the wastewater were removed after treatment. Among the four plants, WWTP C (with combined treatment systems- 
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activated sludge and biofilm-coated STM aerotor) had the highest removal efficiency of Cryptosporidium oocysts at 88%. 
This study confirmed that Cryptosporidium is ubiquitous in WWTPs in Ireland. Therefore, long-term investigations should 
be conducted to evaluate the overall occurrence of Cryptosporidium in WWTPs in Ireland. A system’s capability of meeting 
microbial reduction is also recommended in modern wastewater treatment system design.

OS14.3
Cryptosporidium Risk Management, Communication and Public Health
Eileen Loughman
HSE, Co Kildare, Ireland
Communication, sharing research, knowledge and experience with regard to cryptosporidium is important for the protection of 
public health.  Good communication leads to a better understanding of inherent public health risks. This knowledge leads to 
more effective risk assessment and better management of identified risks. Cryptosporidium, a global enteric pathogen cannot 
be eliminated from the population or the environment; fortunately not all species are pathogenic to man. Water has a major 
role in the transmission of Cryptosporidium in the environment.   River Basin Management Plans are now in place in Ireland 
and the primary responsibility for implementation is currently with the Local Authorities. Personnel need to be updated with 
regard to research outcomes. Scarce financial resources need to be wisely used.  The Drinking Water Safety Plan template 
includes cryptosporidium risk assessment. This risk identification method has resulted in significant financial investment in 
water and wastewater treatment in many areas.  A Drinking Water Catchment Liaison Group example will demonstrate the 
benefits of sharing information and experience at many levels. Farming and livestock owners have responsibility for the 
protection of water and the management of farm wastes and need to be aware of the risks associated with young animals. 
Hygiene on open Pet farms is particularly important.  Recreational water users can be at risk from contamination and need to 
be informed.  Communication methods appropriate to recipients will be suggested.

OS14.4
Detection and Genotyping of Cryptosporidium oocysts from Drinking Water Supplies on the EPA’s 
Remedial Action list
Carolyn Read1,2, Jenny Pender1,2, John Egan1, Theo de Waal2
1Cryptosporidium Reference Laboratory, NRL Parasites, Backweston Research Campus, Celbridge Co. Kildare, Ireland, 

2School of Veterinary Medicine, Veterinary Sciences Centre, University College Dulbin,, Belfield, Dublin 4, Ireland

Ireland’s drinking water supplies are particularly vulnerable to contamination by the protozoan parasite Cryptosporidium due 
to a number of factors including the predominant use of surface water for abstraction, high annual rainfall and the relatively 
large size of dairy and beef herds. Adding to the problem is the large number of water supplies, particularly in rural areas, 
with many lacking adequate treatment for Cryptosporidium. There is limited information available on the source and the 
associated public health risk of Cryptosporidium contaminating Irish drinking water supplies. A National Cryptosporidium 
Reference laboratory has been established as part of a EPA/DAFM/UCD collaboration in order to develop for the first time in 
Ireland facilities for the genotyping of Cryptosporidium oocysts.  Although genotyping techniques have become quite standard 
in molecular diagnostic laboratories there are a number of factors in relation to environmental Cryptosporidium samples that 
makes typing far from routine. However there have been significant improvements in the sensitivity of molecular methods in 
recent years with the latest published techniques demonstrating positive genotyping results from a single oocyst. Adopting 
and developing these techniques into an Irish laboratory and applying them to routine Cryptosporidium sampling will be 
discussed. The results of a national pilot sampling scheme will be presented with a focus on the Cryptosporidium spp. that 
have been detected in a number of “type” catchments including a pristine upland lake, a spring supply and a groundwater 
supply that is heavily influenced by surface water.

OS14.5
Cryptosporidiosis in Ireland: an update
Theo de Waal1, Marzieh Ezzaty Mirashemi1, Annetta Zintl1, Frances Lucy2

1School of Veterinary Medicine, University College Dublin, Dublin, Ireland, 2Department of Environmental Science, Institute of 
Technology, Sligo, Ireland
Cryptosporidium is a ubiquitous parasite affecting a wide range of animals including humans.  Ireland has one of the 
highest reported incidence rates of cryptosporidiosis in Europe-between 8.7-14.4 cases/100,000 a year since 2004. Over 
the last 8 years our team has used molecular tools to investigate the epidemiology of Cryptosporidium in both humans and 
farm animals in Ireland. Faecal samples were collected from 5 piggeries(n=342); 6 cattle(n=467) 7 sheep(n=651) and 3 
horse(n=181) farms. A subset of samples were further analysed by nested PCR of the 18s rRNA region and sequencing. 
Cryptosporidium parvum was identified in 2 pig, 13 cattle, 16 sheep and 6 horse samples. In addition C. suis (pigs,n=14), 
C. pig genotype II (pig,n=11), C. muris (pig,n=1), C. xiaoi (cattle,n=12; sheep,n=7), C. ryanae (cattle,n=30; horse,n=12; 
sheep,n=7), C. bovis (cattle,n=23; horse,n=6; sheep,n=17); C. ubiquitum (sheep,n=2), C. andersoni (cattle,n=3; sheep,n=2) 
and C. hominis (sheep,n=1) were also detected. Cryptosporidium-positive human stool samples(n=278) were analysed. 
C. parvum accounted for over 80% of all cases. All but 2 of the remaining samples were C. hominis. One case each of C. 
meleagridis and the C. ryanae and one mixed C. parvum/C. hominis were identified. Almost all C. parvum isolates belonged 
to gp60 allele family IIa. Our study indicates C. parvum was only found in 17% of all the animal samples tested. However, 
with 99% all subtyped human C. parvum isolates belonging to the zoonotic allele family IIa would indicate that more complex 
transmission patterns are at play in Ireland.
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OS15.1
The potential of soil moisture deficit as a predictor of soil compaction following machinery traffic
S.E. Vero2,1, D.L. Antille1, S.T.J. Lalor1, N.M. Holden2

1Teagasc Johnstown Castle, Wexford, Ireland, 2University College Dublin, Dublin, Ireland

 Soil compaction impairs soil performance by increasing its resistance to penetration, and by reducing fertiliser use efficiency 
and water infiltration. Moisture content is the main factor that determines the strength of the soil, and therefore it’s resistance 
to compaction.  The purpose of this study was to examine the potential of a soil moisture deficit (SMD) model, for predicting 
suitable conditions for non-soil inverting vehicle operations such as slurry spreading.  Soil moisture deficit acts as a proxy 
for volumetric water content, and has the advantage of being predictable for various drainage classes using weather data.  
The objective of this study was to determine threshold SMD values for well, moderate and poorly drained soils at which 
trafficking is likely to result in significant structural damage.  These values would provide a valuable addition to a slurry 
spreading decision support system.  Treatments of a single pass by a tractor and loaded slurry tanker were conducted on 
well, moderate and poorly drained grassland soils at forecasted SMD’s of 0, 5, 10 and 20 mm. Changes in bulk density and 
shear strength were used as indicators of compaction, with rut profile measurements taken to measure the extent of surface 
deformation.  Results indicate that higher SMD’s at the time of trafficking resulted in reduced impact on soil characteristics 
and more rapid recovery from surface deformation than when trafficking occurred at lower SMD’s.

OS15.2
Interactions of soil hydrology, land use and climate change and their impact on soil quality (SoilH)
Gerard Kiely1, Xianli Xu2, Chaosheng Zhang3, John Albertson4

1Civil and Environmental Engineering, University College Cork, Cork, Ireland, 2Bureau of Economic Geology, Jackson School 
of Geosciences, The University of Texas at Austin, Austin, USA, 3GIS Centre, Ryan Institute and School of Geography and 
Archaeology, National University of Ireland, Galway, Ireland, 4Department of Civil and Environmental Engineering, Duke 
University, Duke, USA

While the importance of air and water quality has long been recognised, the need to ensure soil quality has only recently 
become appreciated. At the EU level there has been a number of important initiatives. The Thematic Strategy for Soil 
Protection (CEC 2006) identified soil degradation as a serious problem in Europe. It states that this is “driven or exacerbated 
by human activity such as inadequate agricultural and forestry practices, industrial activities, tourism, urban and industrial 
sprawl and construction works.” Such degradation reduces the ability of the soil to perform essential functions, owing to 
reduced fertility, carbon, biodiversity, water retention capacity, disrupted trace gas (e.g. CO2, CH4, and N2O) and nutrient 
cycles and less degradation of contaminants. Soil quality is an overall term that is intended to describe how a soil functions 
(i.e. provides goods and services) to sustain plant and animal growth, to aid water and air quality, and to support other human 
needs. Different disciplines (e.g. agriculture, environmental protection, and engineering) may focus primarily on particular 
subsets of these functions. However, this project addresses threats (e.g., erosion, organic carbon loss, surface sealing, soil 
compaction, and landslides) across the spectrum of quality measures (e.g. erodibility, organic carbon contents, slope stability, 
infiltration and drainage properties, just to name a few).

OS15.3
Change of soil carbon stock and its controlling factors over the last two decades on the southern Song-
nen Plain, Heilongjiang Province, China
Xueqi Xia, Zhongfang Yang
China University of Geosciences, Beijing, China
Against the current background of global climate change, the study of variations in the soil carbon pool and its controlling 
factors may aid in the evaluation of soil’s role in the mitigation or enhancement of greenhouse gas. This paper studies spatial 
and temporal variation in the soil carbon pool and their controlling factors in the southern Song-nen Plain in Heilongjiang 
Province, using soil data collected over two distinct periods by the Multi-purpose Regional Geochemical Survey in 2005-
2007, and another soil survey conducted in 1982e1990. The study area is a carbon source of 1479 t/km2 and in the past 
20 years, from the 1980s until 2005, the practical carbon emission from the soil was 0.12 Gt. Temperature, which has been 
found to be linearly correlated to soil organic carbon, is the dominant climatologic factor controlling soil organic carbon 
contents. Our study shows that in the relevant area and time period the potential loss of soil organic carbon caused by rising 
temperatures was 0.10 Gt, the potential soil carbon emission resulting from land-use change was 0.09 Gt, and the combined 
potential loss of soil carbon (0.19 Gt) caused by warming and land-use change is comparable to that of fossil fuel combustion 
(0.21 Gt). Due to the time delay in soil carbon pool variation, there is still 0.07 Gt in the potential emission caused by warming 
and land-use change that will be gradually released in the future.
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OS15.4
Visual evaluation soil structure and grassland managements
Junfang Cui1,2, Mohammad Askari1, Nicholas M. Holden1

1School of Biosystems Engineering, UCD, Dublin, Ireland, 2Institute of Mountain Hazards and Environment, CAS, Chengdu, 
China

Assessments of soil structural quality under grassland managements in nationwide were processed using the method of 
VESS combined with some laboratory analysis. This study proved that the VESS method is reliable for grassland soils in 
Ireland and corresponding relationships were found among Sq values and other soil properties and managements. Sq values 
of the soils studied were in Sq1 and Sq3 scale. Soils in the fields with intensive grazing or permanent swards with more 
than 100 year ages were deteriorating with topsoil slightly compacted. We found there was no marked changes should be 
in operation according to these criteria. But some improvements and consideration should be paid attention for long-term 
sustainable productivity which include (1) controlling grazing intensity in high moisture fields; (2) shorten grazing season in 
rich rainfall areas or in fields with drainage problem and (3) applying regular plowing or fallow practice in permanent swards 
to recover soil resilience.

OS15.5
Effect of Long-term Different Fertilizer Treatment on the Paddy Soil Organic Carbon within Particle Size 
Fractions in a Red Soil Region of Southern China
Xin Yu Zhang, Wen Yi Dong, Xi Yu Liu, Hui Min Wang, Xiao Qin Dai, Xiao Min Sun
Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing, China

It is important to study the aggregate pools of SOC as influenced by long-term fertilization. we examined the effects of four 
fertilization treatments [e.g., no fertilization (CK), rice straw return (SR), chemical fertilizer (NPK), organic manure (OM)] 
on soil organic carbon (SOC) and total nitrogen (TN) contents in the plough layer (0-20 cm) of paddy soil by using the data 
from 1998 to 2009 in Jiangxi Province, southern China. Soil aggregate fractions, i.e. small macroaggregate (>250 μm), 
microaggregate (125–250 μm; 63-250 μm) and silt + clay fraction (<63 μm), respectively, were obtained by wet sieving. 
Results showed that: (1) in OM and NPK treatments, the SOC of bulk soil was 7.11 g kg-1, 0.52 g kg-1 higher than CK and 
TN contents was 2.15 g·kg-1, 0.18 g·kg-1 higher than CK. (2) In OM treatment, the SOC and TN were enriched in the macro- 
and microaggregate (>63 μm), suggesting that OM increased the fresh SOC in the larger fractions. While in ST and NPK 
treatment, the SOC and TN were enriched in the microaggregate (63-125 μm) and silt and caly fraction (<63 μm), suggesting 
that ST and NPK increased the aged SOC in the finer fractions. Thus, these indicated that organic manure played the most 
significant role in enhancing soil carbon storage and soil fertility in the studied soil region. In terms of the long-term fertilizer 
efficiency, our results also suggest that continuous straw returning applications year by year could improve soil carbon 
storage in this trial region.
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Keynote Speech
Development of Environment and Health Studies in China
Xiaoying Zheng1, Haochen Wang1, Feng Lu1, Chenghua Hu1, Chaosheng Zhang2

1 Institute of Population Research, WHO Collaborating Center on Reproductive Health and Population Science, Peking 
University, Beijing 100871, China. Email: xzheng@pku.edu.cn2 GIS Centre, Ryan Institute and School of Geography and 
Archaeology, National University of Ireland, Galway, Ireland

With the rapid economic development, environmental and health problems are receiving historical attention in China. This 
study provides a review of the latest development in studies of environment and health in this country, with a focus on the 
health impacts of pollutions from air, water and soil. Meanwhile, detailed examples of research results from the authors have 
been provided.

The results of air quality of a total of 80 out of 471 cities (17.2%) surveyed in 2010 were found worse than the level of class II 
according to Chinese national standards. The discharges from the increasing number of automobiles were attributed as one 
of the main factors causing the deterioration of air quality in major cities of China. The slightly decreased use of coal in China 
during recent years has helped to stabilize and even slightly reduce the concentrations of PM10 and SO2 in major cities. 
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However, between 2007 and 2010, a total of 16 out of 31 capital cities in China showed an increase of NO2 concentrations 
in air. It has been found that air pollution in China is related to respiratory diseases and cardio-cerebral vascular diseases, 
and has effects on the immune system functioning and carcinogenic effects. The rapid economic development and increase 
of population have also led to water pollution in rivers, lakes and groundwater. During 1996-2006, there were a total of 271 
recorded major water pollution accidents, with a population of more than 7 million affected. Water pollution has been found 
related to several diseases, such as hepatitis, typhoid, dysentery, and cholera. About 20% of arable land in china was found 
contaminated with pollutants including heavy metals such as As, Pb, Cd, Cu and Ni. These areas are mainly located in 
mining sites and around factories. While the relationships between environment and health are complicated, environmental 
pollution in China has caused health problems including serious accidents, which remain to be better understood.

Since the end of the last century, the research team of the authors have proposed a model for the assessment of risks of 
child deaths and the causes of birth defects. This model has extended the factors from the single-level of genetic and direct 
environmental factors to three levels of factors including direct, family and social factors. It has been revealed that there are 
associations between the rate of neural tube defects (NTDs) and the level of persistent organic pollutants (POPs) in indoor 
air and placental tissues. Meanwhile, geographical areas with high incidences of NTDs were found related to the distributions 
of geological faults and coal mines. Such results have provided evidences of potential new factors causing NTDs besides the 
widely known factor of lack of folic acids. The results are helpful for the improvement of environmental management for the 
prevention of NTDs.
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OS16.1
Potential Actions of Plant Metallothioneins in Removing Heavy Metals from Water
Xiaoqiong Wan, Duanwei Zhu
Huazhong Agricultural University, Wuhan, China

Metallothioneins are a super-family of cysteine-rich small proteins characterized by a remarkably high binding affinity to 
heavy metal ions. Although more and more attention is held to study plant metallothioneins mostly in vitro, knowledge about 
their behavior in phytoremediation of heavy-metal contaminated environment is little. Few attempts have been done so far to 
shed light on why only some of plants are able to hyperaccumulate heavy metals. For the present study, we will discuss the 
potential actions of different types of metallothioneins from those aquatic macrophytes known for their bioaccumulation of at 
least two kinds of heavy metals.

OS16.2
Development and Implementation of an Activated Sludge Wastewater Treatment Plant Optimisation Regime
Glenn T. Gordon, Brian P. McCann
Department of Civil Engineering and Construction, Institute of Technology Sligo, Sligo, Ireland

The recent EPA Ireland report “Focus on Urban Wastewater Discharges in Ireland” found that over half of wastewater 
treatment  plants (WwTPs) receiving secondary treatment or better do not achieve effluent standards under the Urban 
Wastewater Treatment Directive.  It recommends that “maintenance and operation programmes should be put in place for 
all plant and equipment to ensure the correct operation of the wastewater works at all times and to prevent environmental 
pollution”. The primary objective of this study is to develop and test procedures to optimise activated sludge (AS) WwTPs 
in a sustainable and cost effective framework.  The optimisation concept includes novel plant operating philosophies and 
monitoring mechanisms to improve performance, efficiency and environmental impact.

Collaborations with Irish local authorities whereby several AS WwTPs were selected for detailed performance analyses of 
plant operation and management, included evaluation of:

• design and historical operational data
• sampling/testing regimes
• application of data to process control
• plant managers’ operational philosophy
• identification of cause and effect relationships
• potential areas for operational efficiency enhancement

The presentation describes how these methodologies are utilised for the development and implementation of a structured 
optimisation study. An optimisation study was developed and implemented. This required nurturing an atmosphere for change 
for a more holistic approach to treatment plant operation.  In conjunction with a specific process spread-sheet, existing 
sampling/monitoring regimes were revamped to allow key process parameters to be determined and trended, permitting data-
based process control decisions to ensure optimised performance.
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 OS16.3
Arsenic Poisoning from Drinking Water: Mechanism of Toxicity, Health Implications, and Current 
Removal Technologies
Aman Ullah1, Jianping Wu1, Boulat Rai Bajaj2, Muhammad Yar Khuhawar3

1Department of Agricultural, Food and Nutritional Science, University of Alberta, Edmonton, Alberta, T6G 2P5, Canada, 

2Department of Dermatology, Liaquat University of Medical & Health Sciences (LUMHS), Jamshoro, Sindh, Pakistan, 3Institute 
of Advanced Research Studies in Chemical Sciences, University of Sindh, Jamshoro, Sindh, Pakistan

Arsenic (As), the 20th most abundant element in the earth crust, is a naturally occurring contaminant in the environment and is 
present in soil, groundwater and plants. In natural waters, two predominant species of inorganic arsenic are arsenite [As (III)] 
and arsenate [As (V)]. Toxicity of arsenic varies with its oxidation states; As (III) is more toxic than As (V). As poisoning via 
drinking contaminated groundwater has emerged as a serious threat for human health affecting millions of people throughout 
the world with the highest toll in the developing countries. While arsenic exposure may occur from air, food, and water, almost 
all major chronic arsenic poisonings have originated from water and water is usually considered as a predominant exposure 
route. Several reports have been published on health effects associated with arsenic exposure via drinking water. However, 
the vast majority of reports in the literature describe arsenic toxicity, especially carcinogenicity, cardiovascular abnormalities, 
peripheral vascular disorders, respiratory problems, and diabetes, while, some reports on the mechanism of arsenic toxicity, 
and existing arsenic removal technologies from contaminated drinking water are also available. Herein, we aim to integrate all 
recent reports on arsenic poisoning, mechanism of toxicity, health implications, and current and prospective arsenic removal 
technologies.

OS16.4
Derocerasreticulatum (Mollusca, Gastropoda) as a biomonitor of metal contamination on wetlands 
infilled with Construction and Demolition (C&D) waste.
John Staunton1, Rory McDonnell3, Mike Gormally1, Liam Morrison2

1Applied Ecology Unit, School of Natural Sciences, National University of Ireland, Galway, Galway, Ireland, 2Earth and 
Ocean Sciences, School of Natural Sciences, National University of Ireland, Galway, Galway, Ireland, 3Dept. of Entomology, 
University of California, Riverside, CA 92521, California, USA

Wetlands are important components of watersheds providing many valuable ecosystem services, including water cleansing, 
storage & transfer, habitat provision and recreation. During the recent construction sector boom, an increased volume of C&D 
waste was produced (from 1.3 to 14.9million tonnes between 1995 and 2005), and wetlands were very frequently used as 
disposal sites. C&D waste is composed mainly of mixed aggregate, concrete, wood, gypsum, metals and glass. Although it 
has been shown in the past that C&D waste does leach metals in controlled laboratory experiments, there are no field studies 
investigating the ecological effects of infilling wetlands with thiswaste. This study utilisedthe slug, Deroceras reticulatum as a 
biomonitor of metals, as it was widespread on the study sites, has limited mobility, is easily identified and has been previously 
used as a biomonitor. Slugs were collected using traps arranged in a 6x6 grid (with 1 metre between traps)on  C&D infill 
sites, pristine wetlands (control) and mining sites (potentially contaminated’ comparison). After 48hrs depurating, they were 
sacrificed,freeze driedand digested using a microwave digester. Elemental concentrations (Cu, Co, Cr, Cd, Pb, As, Fe, Zn, 
Ag, Mn, Ni, Sn and Sb) in the tissue were determined using ICP-MS.
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OS17.1
Multivariate Analysis of Danish Historical Hydrogeochemical Data with Respect to Iodine in Groundwater
Denitza Voutchkova1,2, Søren Munch Kristiansen1, Birgitte Hansen2, Vibeke Ernstsen3, Brian Sørensen2, Kim Esbensen3

1Department of Geoscience, Aarhus University, Aarhus, Denmark, 2Geological Survey of Denmark and Greenland (GEUS), 
Højbjerg, Denmark, 3Geological Survey of Denmark and Greenland (GEUS), Copenhagen, Denmark

Iodine is an essential component of the thyroid hormones. Both low and chronically high intake can cause health problems. 
In Denmark almost 100 % of the drinking water originates from groundwater. Regional variations of Iodine in Danish 
groundwater have been previously reported to range from <0.1 µg/l to 139 µg/l. However, Iodine has not been studied in 
detail from a geochemical point of view. The source(s) of Iodine in groundwater and the involved geochemical processes still 
remain largely unexplained.

Our study performed multivariate analysis of the historical groundwater data from a national Danish database (2562 samples 
from 1933-2011) in order to explore and explain relations between Iodine and: 1) some 20 other major and trace elements, 
2) distance to coastline, and 3) distance to major geological faults. For this purpose an extensive data quality assurance was 
necessary in the form of outlier checks, sufficient covariance support, LLD-proxy imputations a.o.  A multivariate approach 
(PCA) on the QA-reduced master data file (506 samples x 21 variables) revealed three distinguishable sample clusters plus 
a more non-descript background population. An augmented regression analysis (PLS-Regression) based on these clusters 
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only, with Iodine as Y matrix, was carried out. The validated PLS-R model explains 70% of the iodine variation. The data 
structure is interpreted based on loading-weights plots. Both positive and negative correlations between iodine and the suite 
of other variables are found, which is further to be used to elucidate the details of source-appointment(s) of Iodine in Danish 
groundwater.

OS17.2
Quantitative mapping of the environmental impact of hazardous waste derived from mine sites using an 
airborne hyperspectral and LiDAR remote sensing
Graham Ferrier
Department of Geography, Univesity of Hull, hull, UK

The release of hazardous mine waste from both active and abandoned gold mining areas is a major global environmental 
problem. The complexity of the processes, the scale of the mine sites, problems with accessibility and the lack of site 
information means that field-based survey methods are often too costly and provide incomplete coverage. The results of a 
study of an abandoned gold mine at Rodalquilar in southern Spain have demonstrated the potential of an integrated airborne 
hyperspectral and LiDAR remote sensing approach to the identification of the location and volume of mine and tailings dumps 
and the quantitative mapping of the distributions of mine waste on the mine site and in adjacent rivers. The advantages of 
using higher spatial resolution hyperspectral data integrated with airborne LiDAR datasets, in identifying secondary iron and 
clay species and resolving geomorphological settings of mine waste accumulations have been demonstrated. Integration of 
laboratory derived correlations of secondary iron species, cyanide and heavy metals concentrations with the results of the 
remote sensing study enabled the identification of locations of hazardous materials over the study area and a more accurate 
understanding of the environmental status of the Rodalquilar area.

OS17.3
University Campus Three-dimensional Visualization and Emergency Response Capacity Dynamic 
Analysis Based on ArcGIS
wei cheng, xiuqin wu
Beijing Forestry University, Beijing, China

College campuses are an important part in many cities, to a certain extent, it is a miniature model of the city. Therefore, 
through the campus of the University’s ability to respond to public emergencies to reflect the response the city’s emergency 
response capabilities. This paper is based on the Dujiangyan Campus, Sichuan Agricultural University, spatial information 
in different periods of data to compile, use software such as SketchUp and Onyxtree6 three-dimensional modeling, to 
achieve three-dimensional visualization of the campus. ArcGIS-based spatial databases, using digital environment model to 
simulate the environment, forecasting, measuring and calculation of land use structure of the campus information entropy 
differentiation rules, using buffer analysis of road accessibility to the vicinity of academic buildings on campus as an example, 
evacuation hindered evaluation. Concluded that the campus in a certain period of time after the earthquake emergency 
response capacity of any major reduction, but with the commencement of reconstruction work emergency response capacity 
has been restored, improved, even more than the level before the earthquake. It also reflects the planning of reconstruction 
work in Dujiangyan city, to enhance the city’s emergency response capabilities.

OS17.4
Research on the evaluation for the equity and efficiency of spatial distribution of basic public health 
service facilities._ A case study of Nanjing metropolitan area
Pan Hu1, xingping wang1, Jianzhao Zhang2

1School of Architecture, Southeast University, Nanjing,China, China, 2department of urban design,JiangSu Institute of urban 
planning and design, Nanjing,China, China

With the arrival of China’s new-type urbanization stage, the development level of basic public health service has become a 
key content to measure social fairness and justice and to ensure the residents ‘authority of basic health. Constructing the 
evaluation model for the equity and efficiency spatial distribution of basic public health service facilities can provide important 
technical support to improve the rationality of public health service facilities’ planning and the efficiency of the public health 
financial input. Taking Nanjing metropolitan area as an example, this paper discusses the relationship between living space 
and the spatial distribution of public health service facilities at different levels. With the help of ARCGIS and SPSS, using the 
method of time accessibility, space related analysis, this paper has evaluated the fairness and efficiency of facilities’ space 
distribution. The results show that within the scope of the Nanjing metropolitan area, the spatial distribution of public health 
service facilities is non-equilibrium as a whole and regionally differential. The central area of city has a higher level of both 
facilities’ fairness and efficiency and shows a positive spatial correlation among them, while the situation of the fringe areas 
and the rural areas is a little complex with the characteristics of high efficiency coexisting with low fairness or low efficiency 
going hand in hand with low fairness, thus leading to the further complexity of local correlationship among areas.
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OS17.5
High Resolution Mapping of Metal Contamination in an Urban Sportsground (Galway, Ireland) using 
Ordinary Cokriging with Magnetic Susceptibility Data
Nessa Golden1, Liam Morrison2, Paul Gibson3, Chaosheng Zhang1

1GIS Centre, Ryan Institute & School of Geography and Archaeology, National University of Ireland, Galway, Ireland, Galway, 
Ireland, 2Earth and Ocean Sciences, School of Natural Sciences, National University of Ireland, Galway, Ireland, Galway, 
Ireland, 3Environmental Geophysics Unit, Department of Geography, National University of Ireland, Maynooth, Ireland, 
Maynooth, Ireland

Lead contamination in soils poses a serious threat to human health and in particular, children playing on a lead polluted urban 
sportsground are potentially at risk to metal exposure. The production of maps for metal distribution in urban soils is important 
for both understanding the geochemical processes involved and the implementation of related environmental management 
policies. The aim of this study was to generate maps of metal (Cu, Pb and Zn) distribution at increased resolution in a 
contaminated urban sportsground (South Park, Galway) in Ireland. This study was carried out using the geostatistical 
technique of ordinary cokriging with magnetic susceptibility (MS) as a covariate. The MS was examined at a grid density of 
10 × 10 m. Soil samples were collected at a lower density on a 20 × 20 m grid and the metal content was determined using a 
portable X-ray fluorescence (P-XRF) system. Strong positive correlations were found between MS and concentrations of Cu, 
Pb and Zn in the soil. The ordinary cokriging method allowed for the enhanced estimation of map values when the distribution 
of a secondary variable (MS) is sampled more intensely than the primary variable of interest (concentrations of Pb, Cu and 
Zn). Validation results demonstrated that the cokriging predictions facilitated the generation of more accurate prediction 
maps for metal concentration (Cu, Pb and Zn) using MS data, rather than maps produced using metal concentrations alone 
with ordinary kriging. Prediction maps of individual metal contaminants (Cu, Pb and Zn) were also produced for comparative 
purposes.
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OS18.1
Current, Emerging and Future Technologies for Sensing the Environment
Dermot Diamond
Dublin City University, Dublin, Ireland

Around the world, the ability to monitor environmental status is now a priority for many countries. The prioritisation of 
environmental monitoring has been driven by a number of factors including climate change, recognition of the importance of 
the environment for sustainable economics, linking of environmental monitoring with threat detection and the implementation 
of an array of European Union environmental directives by Member States. This paper will review current technologies that 
are used for environmental monitoring, and present emerging technologies that will dramatically improve our ability to obtain 
spatially distributed, real-time data about key indicators of environmental quality at specific locations. Futuristic approaches 
to environmental monitoring that employ fundamental breakthroughs in materials science to revolutionise the way we 
monitor our environment will also be considered.  In particular, approaches employing biomimetic and ‘adaptive’/’stimuli-
responsive’ materials will be highlighted, as these could play an important role in the realization of small, low power, low cost, 
autonomous sensing and communications platforms that could form the building blocks of the much vaunted environmental 
‘sensor web’

OS18.2
Smarter sensing through the integration of diverse sensing modalities into environmental monitoring networks
Edel O’Connor1,2, Dian Zhang1,2, Alan F. Smeaton2, Noel E. O’Connor2, Fiona Regan1

1MESTECH, DCU, Glasnevin, Dublin 9, Ireland, 2CLARITY, DCU, Glasnevin, Dublin 9, Ireland

For many years water managers relied on field measurements for coastal monitoring and water quality evaluation which 
involves costly, time-intensive sampling and collection. This type of sampling is too limited on temporal and spatial scales 
to adequately monitor the quality of water bodies on a long-term basis and to capture dynamic marine events, which is 
essential for increased knowledge and proactive decision making. In recent years, the introduction of sophisticated sensor 
technology and wireless sensor networks have provided an opportunity for real-time remote monitoring of marine and 
freshwater environments at greater temporal scales and spatial scales. However the current state of the art still poses 
many challenges for environmental monitoring applications. In particular the more sophisticated of these sensing devices 
-chemo-and-bio sensors - are not particular suited to the large scale long-term deployments required by environmental 
monitoring applications. In general a limited number of sensors may only be possible in any one deployment due to cost 
and maintenance requirements and there may be no redundancy in the network. In our research we have investigated 
methodologies for optimising the use of in-situ sensors through incorporating alternative sensing modalities such as visual 
sensors, satellite sensors and contextual data such as rainfall radar imagers into our network. This results in a smarter more 
adaptive network where the sampling frequency is changed depending on events predicted, events are better characterised 
through diverse sensing modalities, and redundancy is possible through linking modalities which also provides a mechanism 
for investigating data reliability.
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OS18.3
The role of continuous water quality monitoring as a decision support tool 
Fiona Regan, Ciprian Briciu-Burghina, Timothy Sullivan, James Chapman
Marine and Environmental Sensing Technology Hub, Dublin City University, Dublin, Ireland

Emerging sensor technologies can provide additional information on temporal and spatial variability of pollutants as well 
as early detection of special events. Further work is required to demonstrate the utility and reliability of these tools in field 
trials. A successful demonstration project shows how state of the art technology can be implemented for cost effective 
continuous water quality monitoring. The site is known to be a dynamic, rapidly changing aquatic environment affected by 
tidal movement, anthropogenic activity and river inflow. Data was collected every 15 min using a YSI multi-parameter sonde 
connected to a telemetry system. Collected data was processed and analysed and the temporal fluctuations in the water 
quality parameters are discussed. Trends arising from tides, climate, ship traffic, seasonal variations and fouling of the 
sensors will also be presented. Results from turbidity data, show the impact of motorised ship traffic on the resuspension 
of sediment and emphasise the dependency between time of sampling and water quality in the area. More specifically the 
results show that ship traffic causes and artificial upwelling and changes the water quality during a 24 h period. Concurrent 
monitoring of ship traffic and turbidity was used to indicate appropriate times for grab sampling regimes in these conditions. 
Results obtained and observations of trends illustrate that a single multi-parameter sonde can provide valuable information to 
act as a decision support tool to aid an effective monitoring program.

OS18.4
An investigative monitoring study using continuous real-time sensing of Ireland’s unique marine reserve
Timothy Sullivan1,2, Rob McAllen3, John Davenport3, Fiona Regan1,2

1Marine and Environmental Sensing Technology Hub (MESTECH), DCU, Dublin, Ireland, 2School of Chemical Sciences, 
Dublin City University, Dublin, Ireland, 3School of Biological, Earth and Environmental Sciences, University College Cork, 
Cork, Ireland

The study of a unique marine reserve, using continuous monitoring, is vital against the backdrop of a general decline in 
coastal water quality. Lough Hyne Marine Reserve (Est. 1981) was Europe’s first marine reserve and is currently still Ireland’s 
only statutory marine reserve. In recent years, a decline in the water quality associated with increased eutrophication may 
have resulted in the occurrence of algal blooms and changes in the abundance of key species present within the Lough. 
Continuous monitoring of water quality parameters to discover the consequences and further reasons behind this decline has 
been highly desirable; however until recently the capacity to do such monitoring at the reserve has been limited to recording 
of temperature alone. We present the results of the first continuous monitoring of a suite of environmental parameters 
(temperature, dissolved oxygen, turbidity, conductivity salinity, pH and depth) using autonomous sensor technologies at 
two sites within the reserve over a summer period. The results indicate that the data collected over a 4-month period can 
contribute to an improved overall scientific understanding of biological and hydrodynamic processes within Lough Hyne. 
Finally, using the Lough as a model system, we identify the current challenges and future requirements of continuous aquatic 
monitoring as a key support tool for remote marine reserves.

OS18.5

Micro-Fluidic Centrifugal Platforms for In-Situ Aquatic Environmental Analysis
Monika Czugala1, Damian Maher1, Robert Burger0,1, Robert Gorkin0,1, Jens Ducree0,1, Dermot Diamond1, Fernando Benito-
Lopez1

1CLARITY, National Centre for Sensor Research, Dublin CIty University, Dublin, Ireland, 2School of Physical Sciences, Dublin 
City University, Dublin, Ireland

Miniaturisation of analytical devices through the advent of micro-fluidics is an important step forward in environmental 
monitoring, since sample accessing, reagents addition, measurements and calibration can be replicated on a micro-scaled 
equivalent to bench instrument. Micro-Total-Analysis-Systems (mTAS) provide a route to the generation of analytical 
instruments that can be operated in remote locations, enabling in-situ water analysis. In this paper we present the 
development and fabrication of a Lab-on-a-Disc  multiparameter water quality monitoring system.

The micro-fluidic centrifugal platform (CD) offers many advantages over standard Lab-on-a-chip such as the elimination 
of large power supplies and external pumps. Depending on the design, the CD is applied for the point-of-care detection of 
different parameters in real samples. A first CD design for pH and turbidity measurements is based on a pH dye/ionogel 
sensing area, which exhibits a characteristic color change depending on the pH of the solution, whereas another CD design 
is used for nitrite detection employing the Griess reaction method.

The CDs are combined with a low-cost, wireless optical sensor, paired emitter detector device (PEDD), which enables 
accurate colorimetric measurements. Apart from the low-power detection, the integration of a wireless communication device 
allows the acquisition of parameters to be controlled remotely and to be adjusted according to individual needs, in addition to 
enabling data transfer. Real samples collected from different estuaries in Ireland and Tolka river were tested in terms of pH, 
turbidity and nitrite concentration. Strong correlations between the results obtained using the PEDD and a standard UV-Vis 
spectrophotometer were obtained.
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Keynote Speech
Environmental Health in Buildings or Why Does the Environment Matter?
Derek Clements-Croome
University of Reading

For an organisation to be successful and to meet its necessary business targets, the performance expressed by the 
productivity of its employees is of vital importance. In many occupations people work closely with computers within an 
organisation which is usually housed in a building. Today, technology allows people to work easily while they are travelling, 
or at home, and this goes some way to improving productivity. There are still, however, many people who have a regular 
workplace which demarcates the volume of space for private work but is linked to other workplaces as well as to social and 
public spaces. People produce less when they are tired; have personal worries; suffer stress from dissatisfaction with the job 
or the organisation. The physical environment can enhance one’s work, but an unsatisfactory environment can hinder work 
output. 

Concentration of the mind is vital for good work performance. Absolute alertness and attention are essential if one is to 
concentrate. There is some personal discipline involved is attaining and maintaining concentration, but again the environment 
can be conducive to this by affecting one’s mood or frame of mind; however, it can also be distracting and can contribute to a 
loss of concentration. 

A number of personal factors which depend on the physical and mental health of an individual, and a number of external 
factors which depend on the environment and work-related systems, influence the level of productivity. Experimental work 
on comfort often looks at responses of a group as a whole and this tends to mask the individuals’ need for sympathetic 
surroundings to work and live in. People also need to have a fair degree of personal control of various factors in their 
environment. They react to the environment as a whole, not as discrete parts, unless a particular aspect is taxing the sensory 
system. 

Productivity can be measured in absolute or direct terms by measuring the speed of working and the accuracy of outputs 
by designing very controlled experiments with well-focussed tests. Comparative or indirect measures use scale and 
questionnaires to assess the individual opinions of people concerning their work and environment. Combined measures can 
also be employed, using for example some physiological measure such as brain rhythms to see whether variations in the 
patterns of the brain responses correlate with the responses assessed by questionnaires. Beyond brain rhythms a range of 
wireless sensors are now becoming available which can be embedded in clothing as well as structures and systems. These 
will measure a physiological data set from which we will learn which biometric parameters are the most significant when 
assessing personal well-being in various environments besides encouraging the user to self learn about how they react in 
various environmental conditions.. Personal control is becoming a reality. 

The built environment affects our well-being and building designers now have the opportunity with more data on human 
performance becoming available to create more human orientated work environments with usable personal control features.
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OS19.1
Freezing eliminates efficient colonizers from nematode communities in frost-free temperate soils
Marie Dam, Mette Vestergård, Søren Christensen
Copenhagen University, Copenhagen, Denmark

Climate change is predicted to increase the frequency of freeze-thaw events in Arctic, sub-Arctic, Boreal, and some 
temperate regions. The aim of this study was to examine the effects of freeze-thaw events on abundance and composition of 
the soil community, thereby clarifying whether freeze-thaw events act as a distributing factor on microbes and nematodes. We 
investigated comparable soils from sites with and without seasonal freezing to determine whether the communities in these 
soils responded differently to freeze-thaw events and whether freeze tolerance of nematodes is adaptive. In a microcosm 
experiment we assessed microbe and nematode abundances and nematode community composition. Continuous freezing 
had a greater effect on both abundance and community composition of soil organisms than successive freeze-thaw cycles. In 
addition, freezing had clearer effects on the nematode community than on microbial biomass. The previous freezing history 
of the sampling sites played a role in the changes of the nematode community under freezing exposure. In the soil that had 
never been exposed to freezing, freezing particularly inhibited members of the nematode community that usually colonize 
patches of high microbial activity very rapidly and limited their ability to fill their niche as extreme colonizers. This may play a 
role for the ability of non-freezing adapted nematode communities to spread northwards with climate change.

OS19.2
Phytoremediation of Cd contaminated soil with a high biomass Cd accumulator Amaranthus 
hypochondriacus
Zhi An Li1, Ning Yu Li1,2, Huan Ping Lu1, Ping Zhuang1, Yi Ping Tai1, Fa Ming Wang1, Bi Zou1, Gang Wang1, Han Ping Xia1

1South China Botanical Gardens, Chinese Academy of Sciences, Guangzhou, China, 2Institute of Soil and Fertilizer, Zhejiang 
Academy of Agricultural Sciences, Hangzhou, China

Cadmium contamination of cultivated land is widespread in south China. Proper strategy is urgently needed to reduce the 
risk of Cd transfer to human body through crops. We evaluated ability of a high biomass Cd accumulator, Amaranthus 
hypochondriacus, to extract Cd from soil under different management regimes. Soil was artificially contaminated to 5 mg 
kg-1 Cd. The amaranth was grown with different fertilizers, or chelants, or re-harvesting. The amaranth could accumulate 
high levels of Cd, which ranged from 95 to 179 mg kg-1 in leaves, 59 to 95 mg kg-1 in stems, with BF of 18~30. Application 
of N, NP or NPK fertilizers usually increased Cd content in leaves but decreased Cd content in stem and root. Fertilizers 
of N or NP combined did not substantially increase biomass of the amaranth. NPK fertilizer greatly increased biomass, by 
a factor of 2.7~3.8, resulting in a large increment of Cd accumulation. Application of EDTA could promote Cd uptake of the 
amaranth, but normally by <30%. NTA or LMWOAs did not help Cd accumulation. The amaranth could be re-harvested for 
several times. Repeated harvest largely increased total removed biomass of amaranth and did not decrease Cd content in 
second or third germinated shoots, resulting in a large Cd removal. The amaranth has great potential in phytoextraction of Cd 
contaminated soil. They have the merits of high Cd content in tissues, high biomass, easy cultivation and little effect on Cd 
uptake by different managements.
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OS19.3
Litter quantity confers functional stability of soil microbial communities to a degraded soil under Pinus 
Massoniana through co-evolution of soil biophysical habitats and microbial community structure
Bin Zhang1,2, Hui Wang2, Shuihong Yao1,2, Lidong Bi1
1Key Laboratory of Crop Nutrition and Fertilization of Ministry of Agriculture of China, Institute of Agricultural Resources and 
Regional Planning, Chinese Academy of Agricultural Sciences, Beijing, China, 2State Key Laboratory of Soil and Sustainable 
Agriculture, Institute of Soil Science, Chinese Academy of Sciences, P.O. Box 821, Nanjing 210008, P.R. China, Nanjing, 
China

Soil functional stability is poorly understood for degraded soils after re-vegetation. Soil samples were collected along slopes 
on a restored site under mono Pinus massoniana for 18 years with litter protected or removed. Litter quantity had more 
direct effects on soil properties and partly associated with soil microbial community structure and functional stability. The 
separations of soil microbial community structure between litter treatments and among the slope positions were associated 
with SOC concentration and soil porosity, and associated with bacteria: fungi ratio and aggregate stability, respectively. 
The differences in microbial community compositions further suggested the importance of soil resource availability (SOC 
quantity and quality) and soil moisture regulated by soil structure on the separation of soil microbial community structure. 
The soil functional stability was affected by litter treatment and slope position and strongly correlated to either of biophysical 
habitats and soil microbial community structure and the correlations depended on perturbation type. It highlights that the soil 
functional stability was derived from the concordant development of soil biophysical habitats and soil microbial community 
structure through continuous litter input. Our results indicated that litter management after re-vegetation can result in 
divergence of soil biophysical habitats, soil microbial community structure and soil functional stability. Therefore, increasing 
organic inputs e.g. by litter protection against water erosion and anthropogenic collection or by amendment of organic raw 
materials can enhance the restoration of the soil ecosystem itself and its functioning, and possibly the development of above-
ground ecosystem.

OS19.4
A time span and spatial trend of direct N2O emissions from Chinese croplands
Jianwen Zou1, Yao Huang2, Yonghua Tang1, Yanyu Lu1

1College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing, China, 2LAPC, Institute of 
Atmospheric Physics, Chinese Academy of Sciences, Beijing, China

There is increasing concern that agricultural intensification in China has greatly increased N2O emissions due to rapidly 
increased fertilizer use. By linking a spatial database of precipitation, synthetic fertilizer N input, cropping rotation and area 
via GIS, a precipitation-rectified emission factor of N2O for upland croplands and water regime-specific emission factors 
for irrigated rice paddies were adopted to estimate annual synthetic fertilizer N-induced direct N2O emissions (FIE-N2O) 
from Chinese rice paddies during the 1950-1990s and upland crops during 1980-2000. Seasonal N2O emissions from rice 
paddies have increased from 9.6 Gg N2O-N each year in the 1950s to 32.3 Gg N2O-N in the 1990s, which is accompanied 
by the increase in rice yield over the period 1950s-1990s. Annual FIE-N2O was estimated to be 115.7 Gg N2O-N year-1 in 
the 1980s and 210.5 Gg N2O-N year-1 in the 1990s, with an annual increasing rate of 9.14 Gg N2O-N year-1 over the period 
1980-2000. Upland croplands contributed most to the national total of FIE-N2O, accounting for 79% in 1980 and 92% in 2000. 
Approximately 65% of the FIE-N2O emitted in eastern and southern central China. Synthetic nitrogen use efficiency in the late 
1990s was around 31-35% for rice, wheat, and maize cultivation. Improving nitrogen use efficiency to 50% could cut 6.6 Tg of 
synthetic N use per year, accounting for 41% of the total used.

OS19.5
Heavy metals in soil-crop ecosystem around the Donggang and Xigang Rivers of Daye, China
Wei Chen1,4, Shihua Qi1,2, Xiaohui Zhang1,2, Chengkai Qu1,2, Guoqiang Song3

School of Environmental Studies, China University of Geosciences, Wuhan, Hubei, 430074, China, 2State Key Laboratory 
of Biogeology and Environmental Geology, China University of Geosciences, Wuhan, Hubei, 430074, China, 3Central 
Environmental Monitoring Station of Hubei Province, Wuhan, Hubei, 430072, China, 4Lancaster Environment Centre, 
Lancaster University, Lancaster, Lancashire, LA1 4YQ, UK

Heavy metals, such as Arsenic (As), Cadmium (Cd), Mercury (Hg), Lead (Pb) and Zinc (Zn) in different environmental 
matrices, are great concern for environmental security and human health. A detailed survey was carried out in 2009 to detect 
heavy metal contaminations in the soil-crop ecosystem around the Donggang and Xigang Rivers near the Daye Smelter 
in Daye, one of the largest and oldest cities of mining and smelting in China. Soil, crop, irrigated-water, groundwater, river-
water and sediment samples around the rivers were collected for heavy metals analysis. The results show that heavy metals 
widely exist in this region. Taking Cd for example, the concentrations in soil, crops, irrigated-water, groundwater, river-water 
and sediments ranged 0.4 - 13.3mg/kg, 0.02 - 7.77mg/kg, 0.02 - 37.30μg/L, 0.02 - 0.28μg/L, 0.08 - 72.99μg/L and 1.01 
-927mg/kg, respectively, with an average of 1.9mg/kg, 1.29mg/kg, 5.41μg/L, 0.07μg/L, 9.37μg/L and 292mg/kg, respectively. 
It was found that the concentration in the sediments was much higher than in soil, indicating that the sediments could be 
the sink of heavy metals. River-water contains the highest concentration among the three types of water samples, while the 
concentration in groundwater was the lowest. This is because the effluent from the Daye Smelter was discharged into the 
river water. Cadmium can be detected in the crops in this region, with a relatively high concentration. Therefore, the heavy 
metal contaminations may be a critical issue in this region and have serious health impacts on humans living around the 
region. 
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OS20.1
In Coping with the Tragedy of the Commons: A Game Theoretic Perspective on Water Sharing 
Interactions and Cooperation
Raymond Yu Wang1, Cho Nam Ng1, Vincent Buskens2

1Department of Geography, The University of Hong Kong, Hong Kong, Hong Kong, 2Department of Sociology, Utrecht 
University, Utrecht, The Netherlands
Environmental crisis such as the depletion of shared resources and over discharge of pollutants could be interpreted as social 
dilemmas in which the rational behaviors of multiple individuals ultimately yield suboptimal collective outcomes, or more 
widely labelled, as “the tragedy of the commons”. This paper uses game theoretic models to study complex water systems 
and intends to explore the mechanism that might facilitate cooperation and sustainable development in such social dilemmas. 
Unlike previous studies which focused on exogenous command-control approach and physical features of specific water 
systems, we present an iterated N-Person Prisoner’s Dilemma game theoretic model to investigate the effects of endogenous 
social embeddedness on collective action in water sharing interactions. In a comparative and evolutionary perspective, 
the paper examines the degree to which information might affect cooperative behavior among various stakeholders. The 
results indicate that the equilibrium conditions for cooperation is less restrictive when information is perfectly embedded in 
a water system, and it is more likely to establish universal cooperation when stakeholders have relatively higher probability 
of engaging in future interactions with each other. The paper extends current research by providing a method to understand 
macro-level informal institutions under which optimal collective outcomes as well as improvement on water resources 
management might be achieved.

OS20.2
Pathogen burden in biosolids and waste management in Co. Sligo, Ireland
Hui-Wen A. Cheng1,2, Frances E. Lucy2,3, Michael A. Broaders2,3

1Department of Research, School of Science, Institute of Technology, Sligo, Co. Sligo, Ireland, 2Centre for Biomolecular 
Environmental and Public Health research group, School of Science, Institute of Technology, Sligo, Co. Sligo, Ireland, 

3Department of Environmental Science, School of Science, Institute of Technology, Sligo, Co. Sligo, Ireland
A progressive increase of sewage sludge production from wastewater treatment plants (WWTPs), from 8 x 106 tonnes in 
1998 to approximately over 107 tonnes in 2010, has been documented in EU-15 Member States. Sewage sludge is residual 
sludge, either treated or untreated, from urban WWTPs and contains a high fraction of water with little percentage of solids 
material. After dewatering or other treatments, the remaining solid content with residual irremovable water is called biosolids. 
In this study, a biosolids assay was conducted in a local WWTP (plant B) for 6 months. Final sewage sludge (plant C) and 
biosolids resulted from 3 WWTPs (plants A, B, D) in Co. Sligo were investigated for some human enteropathogens (i.e. 
Cryptosporidium oocysts, Giardia cysts, microsporidian spores and noroviruses) between April 2008 and February 2010. 
Potentially viable Cryptosporidium oocysts and microsporidian spores were detectable during the sludge assay period with 
slow reduction effect on the pathogen abundance. In contrast to the fast degradation rate of norovirus genogroup I (non-
detectable viral particle in the second month), norovirus genogroup II was detectable in biosolids until the 4th month after 
solids were applied to the dewatering bed. Cryptosporidium, Giardia and norovirus genogroup II were detected positive 
in over 70% of biosolids samples. There were approximately 12.9 tonnes/ year of biosolids yield from plants A, B and D. 
We suggest that such long-lasting infectious agents present in biosolids should be taken into consideration for legislation 
concerning biowaste reuse and management, such as Directive 2006/12/EC on waste.

OS20.3
Implementing EU Environment, Health and Safety legislation to industry in Central and Eastern Europe - 
experiences gained which could be applied to China
Pat Swords  
PM Group, Dublin, Ireland
PM Group has worked extensively for more than a decade implementing the Environmental Acquis, the 300 or so Directives 
in the environmental sphere, into the new and accession Member States in Central and Eastern Europe. These cover such 
areas as industrial pollution control and control of major accident hazards. The result has been an improvement, both in 
relation to a reduction in emissions from industry and in relation to a reduction in industrial accidents, although there is 
still more work to be done. As China moves forward, greater emphasis will be placed on applying similar controls in order 
to achieve similar results in relation to Environment, Health and Safety. Lessons can be learnt from the structures and 
approaches now reasonably well fine tuned in Europe for implementing such controls. Indeed, there are little differences 
in the industry sectors, such as chemicals, energy, food and drink, intensive agriculture. The technologies are similar, the 
techniques to optimise them in order to control emissions and prevent accidents are now well refined and documented in 
Europe. The paper will outline the key environmental legislation, how it has been implemented into a number of States as 
part of the accession process, such as Romania, Macedonia, Croatia, etc. The key challenges and the lessons to be learnt.
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OS20.4
Forest Ecosystems and human interaction: understanding chemical and biological interactions in Cork 
forests in the MED region
Andrew Hursthouse1, Iain McLellan1, Adelia Varelia2, Mohamed Blahgen3, Maria Daria Fumi4, Abdennaceur Hassen5, Atef 
Jaouani5, Amel Khessairi5, Karim Lyamlouli3, Hadda-Imene Ouzari5, Valeria Mazzoleni4, Elisa Novelli4, Agostino Pintus6, Pino 
Angelo Ruiu6, Cristina Silva Pereira2

1School of Science, Univeristy of the West of Scotland, Paisley, Renfrewshire, UK, 2Instituto de Biologia Experimental e 
Tecnológica (IBET), Oerias, Portugal, 3Faculty of Science,University Hassan II- Aïn Chock, Casablanca, Morocco, 4Instituto 
di Enologia e Ingegneria agro-alimentare, Università Cattolica del Sacro Cuore, Piacenza, Italy, 5Centre de Recherche en 
Sciences et Technolgies de l’Eau, Solimnen, Tunisia, 6AGRIS Sardegna, Dipartimento della Ricerca per il Sughero e la 
Silvicoltura, Tempo Pausania, Italy
We have investigated the situation of Cork Oak (Quercus suber L.) forests in the Mediterranean Basin area as part of a 
project to understand the impact of management on the forest ecosystem. The Cork Oak ecosystem is ancient and widely 
dispersed, covering more than 2.3 million ha in Europe and in North Africa. It exhibits remarkable biodiversity and is excellent 
example of a sustainable forest environment with recognised for their unique ecological significance.  The economic role of 
the cork oak forests represent a sustainable balance between human activities and natural resources, due to the benefits 
from a range of activities under the cork oak canopy. It supplies a diverse range of services including grazing, firewood honey 
and the cork slabs extracted for use as stoppers for bottles, predominantly in wine production. Recent concerns surrounding 
taint associated with “spoiled” stoppers has shown a marked impact on cork slab production and threatens the longer term 
management of the ecosystem with potentially significant consequences for higher predators of international significance. 
This is more significant when the impact of changes in climatic regimes are considered.  Our study links the chemical and 
microbiological diversity of soils developed across the range of cork forest environments, reflecting different geographical 
as well as cultural context. We present data on elemental inputs and geological signatures in forest soils and the influence 
on microbiota. Overall management structures are assessed including the effects of disturbance e.g. fire or minimal shrub 
management and future demands on policy development.

OS20.5
Life Cycle Assessment of Irish milk production
Nicholas Holden1, Mingjia Yan1, James Humphreys0,2

1School of Biosystems Engineering, University College Dublin, Dublin, Ireland, 2Animal and Grassland Research and 
Innovation Centre, Teagasc Moorepark, Fermoy, Ireland
Life Cycle Assessment (LCA) is an assessment tool for evaluating the environmental performance of products through 
their whole life cycle (i.e. production, use, disposal or recycle). In recent years, LCA has been applied to milk production 
worldwide, with the LCA interpretation of GHG emissions also being referred to as carbon footprint (CF). The objective of 
this paper was to summarize the results of a PhD study on (1) evaluating existing LCAs of milk production system in Europe 
and finding the mainstream approaches, major contributors to impact, and suggestion of mitigations; (2) analyse the effect of 
sward management tactics on the CF of Irish milk production at research farmlet and (3) analyse effect of farm management 
strategies on CF and land use in commercial farms. It was found that direct comparison of LCAs was difficult due to technical 
issues, arbitrary choices and inconsistent assumptions; at the research farmlet scale, clover based sward had 11 to 24% 
lower GHG emissions compared with fertilizer based sward but knowledge gaps still exist for deploying the LCA approach 
as a national scale policy support tool; on commercial farms, milk output per cow, economic allocation between meat and 
milk and diesel use per ha were found to be important factor for CF, the fertilizer N rate, milk output per cow and economic 
allocation between milk and liveweight were influential on land use, and effective sward management of clover appeared to 
lower the CF but increased on-farm land use.
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OS21.1
Environmental Health in Building System:  Causes, Impacts and Mitigation                          
Mumtaz Hussain, Saniea Mumtaz, Aizad Mumtaz
Society for Conservation of Environment and Sustainable Development, Lahore 54792 (Punjab), Pakistan

Engineers construct buildings for residential, office, industrial, institutional, cultural, community, medical and other purposes. 
A building needs to be planned, designed, constructed and operated on principles of health, engineering, economics, social 
acceptance and sustainable development. It should render healthy environment, comfortable living, safety, wellbeing and 
mental, physiological, emotional & psychological satisfaction to occupants. Indoor physical, biological and socio-economic 
environments should avoid building related diseases, sick building syndrome, hostile acoustic conditions and contaminants. 
Sources of indoor environmental degradation are burning of biomass fuels, volatile organic compounds, increased 
temperature, humidity, congestion, inadequate ventilation & lighting, radioactivity, odours, poor cleanliness, aerosol sprays, 
adhesives, insulation materials, natural & manmade disasters, pets, pests and damaged utility pipes. Different pollutants 
create different health and environmental impacts.
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For developing green buildings it is imperative to take administrative and technical measures from designing to operation 
& maintenance stages. Relevant building codes, specifications of gadgetry & equipment, safety codes and environmental 
constraints warrant strict enforcement. Heating, ventilation, air-conditioning, refrigeration, lighting, sound, microbiological, 
dust and meteorology should be kept benign for occupants. Academia, manufacturers, local government and building users 
should establish joint research centres on concept of green and clean buildings. Environmental awareness of occupants 
should be carried out through media.

OS21.2
Untangling complexity in environmental health research: use of the modified DPSEEA approach in 
formulating research needs
Jon Ayres1, Marcella Ucci2, Paul Harrison3, Derrick Crump3, Derek Clements-Croome7, George Morris5, Sheila Beck5, Isabella 
Myers4, James Goodwin6 
University of Birmingham, Birmingham, West Midlands, UK, 2UCL, London, UK, 3Cranfield University, Cranfield, UK, 4Imperial 
College, London, UK, 5Health Scotland, Edinburgh, UK, 6Age UK, London, UK, 7University of Reading, Reading, UK

Consideration of the contribution of the home environment to health and wellbeing over the full life-course will help individuals 
avoid or delay ‘going into care’ as they age and allow policy and action to be appropriately matched to achieve this aim. 
Three workshops, involving a small multidisciplinary network of professionals and ‘lay’ persons, were held over 9 months to 
explore how the indoor environment might influence patients with selected chronic disorders.  We used the modified DPSEEA 
approach to develop a series of causal chains that identified and prioritised the most important factors in terms of health 
outcomes and identified knowledge gaps.

For cardiorespiratory disease the driving symptom was breathlessness while for the musculo-skeletal disorders group 
the key driver was mobility. Many important generic issues were identified but our approach probably underestimated the 
psychological aspects of the impact of the indoor environment on health.  Nevertheless the many chains developed through 
DPSEEA identified many areas for research, all with the potential for effective intervention.

The interactions and collaborations demanded by the workshops, whilst being innovative, were necessarily limited by the 
knowledge and expertise of the network members and their ability to frame problems and highlight gaps in a highly diverse 
topic area. The modified DPSEEA approach helped identify critically important and testable causal pathways that permit the 
elaboration of future research needs and the development of interventions associated with the home environment to enhance 
quality of life and other health outcomes in individuals with chronic disease.

OS21.3
Indoor/Outdoor NOx and PM2.5 relationships in ten urban commercial buildings located in Dublin, Ireland
Avril Challoner, Laurence Gill
Trinity College, Dublin, Ireland

Research shows people now spend up to 90% of their day indoors yet in Ireland no legislative indoor air pollutant limits 
exist. Legislative reductions in air pollutant limit values seek to improve outdoor air quality, in turn reducing associated 
illnesses such as asthma, acute bronchitis, strokes and lung cancer. The aim of this research is to determine the relationship 
between exposure of staff to specific air pollutants in Irish working environments (e.g. shops, offices) and outdoor air 
pollutants, investigating controlling factors such as ventilation systems and door design for such buildings. NOx and PM2.5 
concentrations have been measured simultaneously indoors and outdoors of the buildings under investigation. Outdoor 
concentrations were measured in two locations either directly outside the building at ground level or at the air intake of the 
buildings ventilation system. To date ten work places located on busy street canyons within Dublin city centre have been 
monitored. Results indicate that indoor concentrations can be significantly greater than outdoor concentrations for certain 
sites, e.g. Indoor Outdoor ratios (I/O) of up to 1.8 for NO2 and 3 for PM2.5. Other sites however, have shown significant 
reductions in pollutant concentrations indoors compared to outdoors, with I/O ratios as low as 0.18 for NO2 and 0.34 for 
PM2.5. The building with the greatest reduction for NO2 was a naturally ventilated office while the greatest PM2.5 reduction 
was seen in the mechanically ventilated gallery both located heavily polluted outdoor street.

OS21.4
The Payback Case for Low Carbon, High Productivity Workplaces
Sarah Daly
MyGreenEye, Cheltenham, UK

Since the 1970s when the phrase ‘sick building syndrome’ was first coined, experts have rigorously researched the links 
between working environment and health and well-being. There is no doubt it is an immensely complex topic as there are 
so many factors which affect human response in the built environment. Many negative links have been clearly identified; 
but gaining traction in the design and construction sector has been slow. Since sustainability has become a headline topic, 
however, and recognised as a business driver, it has emerged there are some key facets of high energy and high carbon 
buildings which are also responsible for low performance in people. This paper explores those specific aspects in order to 
identify in what way they might affect productivity and to assist in the quantification of ‘human capital’ paybacks into building 
performance metrics thereby making gains for both the sustainability and health and well-being agendas.
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OS21.5
UK School Building Stock: Changing Climate and Overheating
Dejan Mumovic
UCL Bartlett School of Graduate Studies, London, UK

Climate change will alter the atmospheric conditions, as well as the extent of the length of hot spells and increases the 
frequency of heat waves. In parallel, the heat island phenomenon may be increased due to climate change in specific urban 
zones. This talk will be focusing on evaluation of the impact of climate change on school building stock in England especially 
on the potential effect of increased indoor air temperatures on thermal comfort and academic performance of school children.
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OS22.1
The influence of land use practices on earthworm community characteristics in saline-alkali soil of the 
west coast region of China’s Bohai Bay
jun tao, wei gu, yingjun xu, linhong wu, hua zhang
State Key Laboratory of Earth Surface Processes and Resource Ecology Beijing Normal University, Beijing, China

Although earthworms play a important role in the soil processes that affect nutrient availability and growth of plant, we are 
only beginning to understand how earthworm communities are shaped by environmental factors and how the structure 
of earthworm communities in turn influence rates of key soil processes. The aim of this study was to compare earthworm 
communities and soil physicochemical properties in six types of land use in the coastal region of China’s Bohai Bay. A total of 
6 different land use practices included uncultivated saline land, two orchard (pear and winter jujube) lands, man-made forests 
(chinese ash), vegetable land and cropped land (maize). The present study found vegetable and pear orchard showed a 
significantly higher abundance of earthworms than the other land use practices. No earthworm war found uncultivated, which 
may be due to high soil salinity concentration. Most land use practices supported one and three species in salt-affected 
soil but uncultivated land and chinese ash forest supported only zero or one species. The most numerous of Aporrectodea 
trapezoides species were present under four land use practices, and the biomass of this species accounted for more than 
60% of the community. These initial results indicated that land use practices have substantial effects on the abundance and 
composition of earthworm communities in saline-alkali soil of the west coast region of China’s Bohai Bay, and earthworm 
community were dominated by Aporrectodea trapezoides and Drawida japonica in a region of saline-alkali soils.

OS22.2
C:N:P stoichiometry of the soil microbial biomass in a grazed grassland site under experimental P 
limitation or excess
Bryan Griffiths1, Michael Bonkowski2, Annette Spilles2, Xiaoyun Chen1,3

1Teagasc, Environment Research Centre, Johnstown Castle, Ireland, 2Terrestrial Ecology, University of Cologne, Cologne, 
Germany, 3College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing, China

On a global-scale, the C:N:P ratio of soil and the soil microbial biomass  tend to be constrained, with the suggestion that 
differences in soil microbial biomass element ratios could provide an insight into nutrient limitation in terrestrial ecosystems. 
Previous work on cut, rather than grazed, grassland showed clearly that both microbial biomass P and the biomass C:P were 
sensitive to long-term fertiliser regimes. Given the changing inputs of inorganic nutrients to many grassland soils we wanted 
to determine whether the stoichiometry of the soil microbial biomass could be affected by an unbalanced nutrient supply and 
if we could experimentally show nutrient limitation of the soil microbial biomass. We sampled plots from a long term grazing 
trial instigated in 1968 in which phosphorus has been applied annually at 0 (P0), 15 (P15) and 30 (P30) kg ha-1, with a split in 
1999 to reduce P applications to the high-P plots and increase P to the low-P plots. Increasing fertiliser P increased microbial 
biomass C, N and P, and the C:P ratio but did not significantly affect the biomass C:N ratio. Substrate induced respiration 
indicated differential nutrient limitation, with the 0 P treatment having the smallest slopes and respiratory quotient. Multi-
variate analysis grouped the treatments as: [0-0]; [15-15/15-5]; [0-30/30-0]; [30-30]. Analysis of the nematode and microbial 
community structure revealed a shift in the bacterial: fungal ratio which might explain the observed differences in microbial 
biomass C:N:P.
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OS22.3
Estimating the contribution of soil moisture conditions and precipitation to the variations in Phosphorus 
fluxes
Anthony kerebel1,2, Nicholas M. Holden1, Phil Jordan2, Rachel Cassidy3

1UCD School of Biosystems Engineering, University College Dublin, Dublin 4, Ireland, 2School of Environmental Sciences, 
University of Ulster, Coleraine, BT52 1SA, UK, 3School of Planning, Architecture and Civil Engineering, Queen’s University, 
Belfast, UK

A Sustainable Nutrient Management Decision Support System (SNM-DSS) was designed to assist farmers in daily nutrient 
management with the latest weather-based information. The system aims to predict when fertiliser spreading is most efficient 
for nutrient uptake and less likely to cause water pollution depending on soil and weather conditions. In the context of the 
Water Framework Directive, it is crucial to ensure that Decision Support tools are efficiently contributing to the decrease in 
nutrient transfer to water bodies and thus to the reduction of eutrophication of fresh and coastal waters. Total Phosphorus 
(TP) concentrations in a catchment stream in co. Monaghan, Ireland were estimated on a houly basis from mid-June 2008 to 
mid-June 2010 using a bankside, automatic station. In close proximity, weather data required for Soil Moisture Deficit (SMD) 
calculation and soil moisture contents estimated by time domain reflectometery were also continuously recorded. While it 
is understood that short-term storm events are accounting for most of Phosphorus transfers to rivers, often via overland 
flow, the contribution of daily SMD and daily precipitation (two important components of the SNM-DSS) to the varitions in 
TP concentrations was investigated. This paper attempted to estimate what temporal resolutions (daily and/or hourly) with 
respect to precipitation and soil moisture conditions are required to reduce the hazard associated with high TP concentrations 
in stream water.

OS22.4
Effects of bacterial-feeding nematodes on soil functional stability following copper and heating 
disturbances
Xiaoyun Chen1, Manqiang Liu1, Bryan Griffiths0,2, Huixin Li1, Feng Hu1

1Soil Ecology Lab, College of Resources and Environmental Sciences,Nanjing Agricultural University, Nanjing, China, 

2Teagasc, Environment Research Centre, Johnstown Castle,Wexford, Co. Wexford, Ireland

The functional performance of soil ecosystems under natural and anthropogenic disturbances receives increasing concern 
because the concept of functional stability complies well with the concepts of soil sustainability. Although contributions of 
bacterial-feeding nematodes to soil functioning (e.g. organic matter decomposition) are well-known, their roles in functional 
stability are ignored. The objective of this study was to evaluate the role of bacterial-feeding nematodes in soil functional 
stability following disturbances. Nine treatments were established with three levels of nematode treatments (soil without 
nematodes, soils with nematodes, soil with microbial community worked by nematodes) crossing three levels of disturbance 
treatments (copper, heating and control). From the responses of nematode abundance and soil functional performance 
(short-term decomposition of barley straw, substrate utilization pattern by Biolog EcoPlates), our results showed that 
bacterial-feeding nematodes promoted soil functional stability, especially under copper and heating disturbances, which 
attributed to both the presence of bacterial-feeding nematodes and microbial community modified by them. The differences 
in the responses of soil function to disturbance with or without bacterial-feeding nematodes suggest that bacterial-feeding 
nematodes could contribute to soil stability. To meet with the sustainable use of soil, the roles of trophic interactions in soil 
food web in providing soil ecosystem services should be strengthened.
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OS23.1
Influence of Potamogeton crispus growth on nutrients translocation in the sediment of eutriphic Lake 
Yuehu and overlying water
Weijie Mi1,5, Duanwei Zhu1, Tewu Yang1, Yiyong Zhou2, Huaidong Zhou3, David Hamilton4

1Laboratory of Plant Nutrition and Ecological Environment Research, Centre for Microelement Research of Huazhong 
Agricultural University, Key Laboratory of Subtropical Agriculture and Environment, Chin, Wuhan 430070, China, 2Institute of 
Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China, 3The Department of Water Environment, China Institute 
of Water Resources and Hydropower Research, Beijing 100038, China, 4Centre for Biodiversity and Ecology Research, 
University of Waikato, Private Bag 3105, Hamilton 3240, New Zealand, 5Institute of Hydroecology, Ministry of Water 
Resources and Chinese Academy of Sciences, Wuhan 430079, China

 A pot trial of Potamogeton crispus (P. crispus) was undertaken using sediment collected from Lake Yuehu in Wuhan City 
of China to determine the effects of plant growth on Fe, Si, Cu, Zn, Mn, Mg, P and Ca concentrations in the sediments and 
overlying waters. After the three months of trial, plant of P. crispus could grow well and contents of Fe, Mn, Si, Cu and Zn 
in plant roots were significantly higher than in shoots. And P. crispus growth had some obvious effects on P, Fe and Mn 
contents in sediments and overlying waters, i.e. P. crispus growth in the sediment of Lake Yuehu significantly decreased P 
concentration in pore water, while increased water-extracted P content and available Fe and Mn content in the sediment, 
respectively,. Farther analysis indicated that concentration of nutrients was different in the overlying waters from that in pore 
waters, with a decreasing order as Ca > Mg > P > Cu >Mn in the overlying waters and Ca > Mg > Mn > P > Cu in the pore 
waters when P. crispus was present.

OS23.2
Developing a capping agent for suppression of phosphorus releasing from lake sediment
Hongbin Yin
State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of 
Sciences, Nanjing, Jiangsu province, China

Developing an easily handled and cost-effective phosphate absorbent is crucial for the control of water eutrophication. In 
this study, a naturally occurring, calcium-rich sepiolite (NOCS) was evaluated for its feasibility as a phosphate absorbent 
candidate. Batch studies showed that phosphate sorption on NOCS followed a stepwise isotherm for concentrations 
between 5 and 1000 mg P/L, and the phosphate sorption was fitted well by the Freundlich equation. The estimated maximum 
phosphorus sorption capacity was 32.0 mg P/g, which was quite high compared with other natural materials and was 
comparable to some efficient manmade P absorbents. The NOCS sorption kinetics followed a pseudo-first-order model with 
an R2 value of 0.999. The adsorption of phosphate was highly pH dependent. Phosphate adsorption decreased moderately 
with increasing pH values from 3.0 to 6.0, and it decreased sharply in alkaline conditions. Ionic strength, sulfate, nitrate and 
chloride anions had no effects on the phosphate removal capacity of NOCS, but fluoride and bicarbonate anions exerted 
large effects. Phosphorus fractionation indicated that phosphate removed from the solution was primarily formed as a 
calcium-bound phosphorus precipitation, which was further confirmed by SEM-EDS analysis. Moreover, phosphate was 
barely (<1.5%) desorbed from the phosphorus-adsorbed sepiolite regardless of pH value.

OS23.3
Occurrence and Partition of Perfluorinated Compounds in Water and Sediment from two watersheds in 
China
Lingyan Zhu, Liping Yang
College of environmental science and engineering, Tianjin, China

The concentrations of 4 perfluorinated sulfonate acids (PFSAs) and 10 perfluorinated carboxylate acids (PFCAs) were 
measured in water and sediment samples from Liao River and Taihu Lake, China. In the water samples from Taihu Lake, 
PFOA and PFOS were the most detected perfluorinated compounds (PFCs); in Liao River, PFHxS was the predominant PFC 
followed by PFOA, while PFOS was only detected in 2 of the samples. This suggests that different PFC products are used in 
the two regions. PFOS and PFOA in both watersheds are at similar level as in the rivers of Japan, but significantly lower than 
in Great Lakes. The contributions of PFOS and long chain PFCAs in sediments were much higher than in water samples of 
both watersheds, indicating preferential partition of these PFCs in sediment. The concentrations of PFOS and PFOA were 3 
orders of magnitude of lower than that of polycyclic aromatic hydrocarbons in the same sediments. The average sediment-
water partition coefficients (logKoc) of PFHxS, PFOS and PFOA were determined to be 2.16, 2.88 and 2.28 respectively.
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OS23.4
In situ, high-resolution measurement of dissolved reactive phosphorus in sediments
Shiming Ding1, Di Xu1, Qin Sun2, Chaosheng Zhang3

1Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing, China, 2College of Environmental 
Science and Engineering, Hohai University, Nanjing, China, 3Ryan Institute and School of Geography and Archaeology, 
National University of Ireland, Galway, Ireland

Dissolved reactive phosphorus (DRP) is the most available P form in sediments and often directly controls phytoplankton 
blooms in aquatic systems. A novel technique was reported here for in situ, high-resolution measurement of dissolved 
reactive phosphorus (DRP) by the diffusive gradients in thin films (DGT). Half-dried amorphous zirconium oxide (with 50 ± 5% 
of water content) was mixed with acrylamide solution for the preparation of the new binding phase (Zr oxide gel). The solution 
of NaOH (1 M) was used for elution of phosphate from the gel and an elution efficiency of 0.95 was obtained. The capacity 
of this binding gel for DGT response exceeded 100 µg P cm-2, which was at least 50 times of the Fe-oxide gel commonly 
used in the present DGT technique. A novel procedure was further developed for two-dimensional (2D) measurement of 
DRP in sediments at a spatial resolution of 0.45 mm using the Zr-oxide DGT. This procedure involves DGT uptake of P 
in sediments, 2D slicing of the binding gel on a 0.45×0.45-mm grid system, elution of P from each gel square with 1 M 
NaOH, and microcolorimetric determination of DRP in each eluted solution using 384-microwell plates. This method was 
successfully applied to produce 2D images of the DRP distribution in sediments with and without the influence of tubificid 
worm bioturbation, revealing a much more pronounced and localized impact from tubificid worms than that found using a one-
dimensional measurement of pore water DRP concentrations at 1-cm resolution.

OS23.5
Development of Titanium Dioxide composites for the removal of pesticides from water and wastewater 
using photocatalysis
, Anne Morrissey3, Ross O’ Dwyer1, Kieran Nolan2, John Tobin1

1School of Biotechnology, Dublin City University, Dublin, Ireland, 2School of Chemical Sciences, Dublin City University, Dublin, 
Ireland, 3Oscail, Dublin City University, Dublin, Ireland

The EU Water Framework Directive specifies that measures must be adopted against contamination of water by 
contaminants presenting a significant risk to the aquatic environment. A list of priority hazardous substances, including 
pesticides has been published. This project focuses on the removal of selected analytes by undertaking the development of 
three titanium dioxide (TiO2) composites. The analytes that were investigated were 4-Chloro-2-methylphenoxy acetic acid 
(MCPA) and 2, 4-Dichlorophenoxy acetic acid (2, 4-D). These chemicals are herbicides that are widely used and have the 
potential to enter wastewater streams. Therefore research into the removal of these pesticides from wastewater streams 
is of significance to water quality standards. The first composite investigated was, composed of activated carbon and TiO2 
by combining the adsorption capabilities of activated carbon with the photocatalytic properties of TiO2 in the presence of 
UV light.The second TiO2 composite investigated was based on porphyrin dyes. Porphyrins are dyes that strongly absorb 
in the visible regions and wer used to enhance the photocatalytic properties of TiO2, allowing for photocatalysis to occur in 
both the UV and visible region of the solar spectrum. Results show that copmosite one removes the target analyte mainly by 
adsorption and that composite two is a superior photocatalyst to unmodified TiO2 in studies involving certain pharmaceuticals 
but not those which involved the selected herbicides. Future work will include the use of a third TiO2 composite, composed of 
a natural, commonly found mineral adsorbent, for the removal of the herbicides.
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OS24.1
Nutrition and pollution in environmental epigenetics: a quantum mechanics approach
Ana Lucia Ramalho Mercê1 & Aurora López Delgado2.  
1 Chemical Equilibrium Laboratory - Chemistry Department Federal University of Paraná - Curitiba - Paraná - Brazil 2 Centro 
Nacional de Investigaciones Metalurgicas - CENIMCSIC - Madrid - Spain 

Modern life and modern technology did not stop human diseases. On the contrary. The more we see evolutions in 
science and technology, the more we see a rise in exotic diseases. Nowadays industrial parks (and practices) are not in 
consonance with human health. Many countries in a franctic development process are destroying their natural resources 
while buying huge portions of land, forests and minerable areas in foreign countries to preserve their developing eagerness. 
Pharmaceutical industries are attempting to provide a pill to every ill, but the response is far from where it is being looked 
up. Most of the toxics released in the environment are due to industries trying to feed humans. So, what will be the solution? 
Metals, organic pollutants and pesticides, endocrine disruptors, subproducts of all these industrial processes and many more 
are causing deep effect in human epigenetics: the so called environmental epigenetics. Millions of years of evolution brought 
humans at a powerless situation from defending themselves against all sort of pollutants and contaminants either in air, soil 
or water. There is no doubt about the frailness of human bodies, despite all it’s complexity. The genectic code of human 
beings, forged in millions of years of evolution is being twisted. DNA is at peril. So is human race. No matter what we do to 
clean or remediate the planet, an imprint in our genetic code is already being made. How to convert matter into energy and 
the other way around? Quantum mechanic sciences teach us how.

OS24.2
MicroRNA395 regulates cadmium accumulation and tolerance of rapeseed (Brassica napus)
Liu Wei Zhang1, Jian Chen2, Zhi Min Yang1

1Department of Biochemistry and Molecular Biology, College of Life Science, Nanjing Agricultural University, Nanjing, China, 

2Institute of Food Safety and Quality, Jiangsu Academy of Agricultural Sciences, Nanjing, China

The toxic metal cadmium (Cd) constitutes one of the major contaminants in envrironments. It is therefore of great importance 
to minimize Cd concentrations in soils and crops. miRNAs are a distinct class of small RNAs in plants that regulate plant 
response to environmental stresses. The purpose of the study was to investigate how miR395 regulates Cd accumulation and 
the mechanism for plant tolerance to Cd toxicity. Transgenic rapeseed over-expressing MIR395 was constructed. The growth 
response, Cd accumulation, sulfate input, and glutathione and non-protein thiols contents were determined. Expression of 
several genes coding for Cd tolerance proteins was analyzed using RT-PCR. Transgenic plants overexpressing miR395 had 
a lower content of peroxides than the wild type under 40 μM Cd stress. By contrast, chlorophyll, glutathione and non-protein 
thiols contents were higher in transgenic plants than the wild type. We determined sulfate accumulation in plants under the 
Cd stress. Examination of physiological response revealed that sulfate-deficiency intensified Cd-induced oxidative stress 
in shoots and roots. However, the transgenic plants showed much higher sulfate content than the wild type. Meanwhile, 
expression of several genes coding for BnPCS1, BnHO1 and other proteins was up-regulated under Cd stress, but the 
expression of the genes was more pronounced in transgenic plants than in the wide type. From these results, we concluded 
that miR395 plays an importance role in tolerance of brassica napus to Cd toxicity.

OS24.3
Levels of Metals in Canned Food, Lebanon
Samira Korfali, Waem Abou Hamdan
Natural Science Department, Lebanese American University, Beirut, Lebanon

Canned food is a common food source all around the world. Since communities’ health is a very important issue at all levels. 
Consequently, information regarding canned food intake is extremely important in assessing their effect on human health. The 
ingestion of canned food is an evident mean of exposure to metals, not only because many metals are natural components of 
food stuffs, but also due to environmental contamination and  as well as during processing. The goal of this study is to assess 
levels of metals in different canned food types (tuna, sardine, mushroom, corn, and fava beans) sold in Lebanese market, 
and the impact of the can metal on the food quality. The metals in 30 cans were determined by XRF technique, while metals 
in food were analyzed after digestion and consequent metal analysis (Fe, Cr, Cd, Cu, Zn, Pb by Thermal AAS technique; Al, 
Sn, As, Hg by ICP-MS). The statistical analysis of the data was performed using “SigmaStat statistical Package software. 
Preliminary results revealed that Fe  is the metal found in all  cans with the highest amounts, in  few others the Al, other 
metals found were Zn, Cr, Mn, Sn. The highest levels of most metals were in tuna meat; for Zn in mushrooms, and Fe in fava 
beans. A significant statistical correlation occurred for Fe, Sn, and Cu in can and food. The data  was compared with  similar 
studies; they were in the same rang and/or of lower values, except for Cd.
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 OS24.4
Toxic effects of 4-Aminoantipyrine on oxidative stress in the liver of zebra fish
Yue Teng1, Yanqing Feng2, Rutao Liu1

1School of Environmental Science & Engineering, Shandong University, Jinan, Shandong/250100, China, 2College of 
International Education, Shandong University, Jinan, Shandong/250100, China

4-Aminoantipyrine (AAP) is scarcely administered as an analgesic drug because of the potential side effects of fatal 
agranulocytosis. The residue of AAP in the environment possesses a potential threat to human health. Liver is the main tissue 
effectors of immune responses of zebra fish. Reactive oxygen species (ROS) serve as intracellular signaling molecules. 
However, excess of ROS seems to be implicated in oxidative stress and cytotoxicity. The aim of this study is to investigate 
the effects of AAP on oxidative stress in zebra fish liver, as measured by antioxidant enzymes, non-enzymatic antioxidant 
and oxidation products. Zebra fishes were acutely exposed to 11 and 44 mgL-1 of AAP or only water (control) for 24h in a 
static system. Results demonstrate AAP exposure induced significant increased in hepatic CAT and GPx activities, which 
indicated a fast adaptive response of the redox-defense system in the liver. No alterations were observed in the hepatic SOD 
activity. AAP inhibited GR and GST activities, which indicated a reduced capability of detoxification. The exposure to AAP 
caused significant decreases in the GSH levels and GSH:GSSG ratio and increases in GSSG content. After 24h of exposure, 
MDA (as an important biomarker of peroxidative damage) also increased. Thus, the exposure of zebra fish to AAP leads to 
a situation of oxidative stress and a ROS-induced damage. The author gratefully acknowledges the support of K.C.Wong 
Education Foundation.

OS24.5
Market Basket Survey of Arsenic in Baby Food from Libyan Supermarkets sampled 2007-2008
Yuossef F. Lawgali, Andrew A Meharg
Institute of Biological and Institute of Biological and Environmental Sciences, University of Aberdeen, Aberdeen,Scotland, UK

The present study ,all baby food samples (18 wheat, 11 rice and 7 mixed cereals) were purchased from supermarkets in 
three major Libyan cities, Tripoli, Benghazi and Sabha, during 2007-2008. All brands were represented by three different 
product categories (if available): (i) wheat baby food (WBF), (ii) mixed cereal baby food (MCBF) and (iii) rice baby food (RBF) 
and, all samples of baby food  were determined by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS). The overall 
average total mean and median levels of As in 18 samples of WBF, 7 samples of MCBF and 11 samples of RBF. The overall 
average total mean As level in RFB was higher than for WBF and MCBF.

The present study concludes, therefore, that the industrial processing of food may be a source of contamination with trace 
elements such as As, and presence of As in baby food can either be natural or as a result of human activities such as farming 
and the 4 food industry, from contamination during manufacture/processing and storage, by direct addition, by mixing grains 
together, or the addition of vitamins. The results obtained in the present study demonstrate that the content of As in some 
rice, wheat and mixed grain baby foods also provides useful information for better understanding of the distribution of total As 
in Libyan baby food in supermarkets.
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Keynote Speech
Climate Change:  Influence of elevated carbon dioxide (CO2) and ozone (O3) on pollen production and 
future allergic airway diseases
William J. Manning1, Jennifer M. Albertine1, Christine Rogers2

1Plant, Soil and Insect Sciences University of Massachusetts, Amherst MA, USA, 2School of Public Health, University of 
Massachusets, Amherst, USA

Future elevated levels of CO2 will stimulate growth of plants that produce windborne pollen, resulting in greater levels and 
increased antigenicity of pollen which will increase allergic airway diseases (AAD). In spring, this will include pollen from 
trees, such as birch (Betula) and oaks (Quercus) and grasses such as timothy (Phleum pratense).  In summer, this will 
include primarily ragweed (Ambrosia artemisifolia).  This has been demonstrated in growth chamber studies.  Elevated 
levels of O3 will also co-occur with elevated CO2 in the future. Ozone adversely affects photosynthesis and reduces growth.  
This has also been demonstrated in growth chamber studies.  It has been suggested that elevated CO2 will protect plants 
from O3 injury allowing growth and pollen production to occur at the same rate as with elevated CO2 alone.  This has not 
been investigated in any depth.  To answer this question we have been exposing timothy and ragweed plants in exposure 
chambers to current ambient and predicted future levels of CO2 and O3 alone and in combination.  Early indications are that 
elevated CO2 can reduce O3 injury  in timothy and ragweed, but not completely.  Biomass and pollen response is similar to 
that found for ambient levels of CO2 and O3.

Session 

25
Land Use and Soil Environment c
Chairs: Bryan Griffith, Bin Zhang

O’Flaherty Theatre 
15:30-16:45

OS25.1
Remediation of contaminated soils
Steve McGrath
SSGS, Rothamsted, Harpenden, Herts, UK

Remediation of contaminated soils in the EU is evolving, and this presentation will focus on heavy metal issues in particular. 
The most important factors to consider are: 1) ecological risk, 2) human risk and 3) the important soil and environmental 
factors that determine the bioavailability and therefore the potential for toxicity. In Europe, old “guideline values” used 
generically for deciding whether land is contaminated are being replaced by evidence- and risk-based and site-specific 
soil screening values. Progress has been made in incorporating those soil factors that affect potential toxicity and also 
the important impact of “aging” of pollutants in soil. The overall aim was to predict the “safe” concentrations of metals that 
can accumulate in soils without negative biological effects on soil organisms; these are termed the Predicted No Effect 
Concentrations (PNEC). Soils above these concentrations can be assessed over wide geographical areas, or on specific 
sites, to make rational decisions firstly over whether further investigation is required and then if soil remediation is necessary. 
They can also be used in risk assessment of chemicals (REACH) to determine whether there are problems with specific 
chemicals and whether any controls are needed in the production, use and management of potentially toxic chemicals. 
Finally, epidemiology and evidence of the factors affecting transfer into foodstuffs is used to determine the risk to humans 
and to prioritise the potentially toxic elements those pose most risk to consumers, often resulting in regulations for maximum 
concentrations in foodstuffs.
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OS25.2
Influences of the quantity and type of organic amendments on soil and stem-dwelling nematodes in 
paddy field
Manqiang Liu1, Xiaoyun Chen1, Jiaguo Jiao1, Jiangtao Qin0,2, Huixin Li1, Feng Hu1

1Soil Ecology Lab, College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing, China, 

2Institute of Soil Science, Chinese Academy of Sciences, Nanjing, China

Rice paddy field represents an extremely important farming system in terms of global food security and environment 
change. Organic amendments (OA) support numerous benefits for the sustainability of soil ecosystem services; however, 
there is still knowledge gap about soil ecological process under different OA managements. With their functional roles in 
nutrient release, pathogens suppression and plant productivity, nematode community analysis have increasingly been seen 
as indicators of soil ecosystem functioning. Numerous studies have showed the benefits of OA on nematodes in soil, but 
less attention has been paid to aboveground microhabitats.  In this study, the stems of 10 cm length above soil surface 
are combined into investigation because tillage incorporates the standing stubbles into soil following rice harvest. Besides 
investigating nematodes in stem and soil habitats, various abiotic and biotic factors were measured. We hypothesize: 1) 
OA affect nematode assemblage dwelled in stem and soil; 2) connections exist for assemblage between stem and soil; 3) 
resource of microhabitats determines the structure of assemblage. Our results show that OA quantity (22.5, 45.0, 49.5 t ha-1) 
and type (green manure, farmyard manure and rice straw) significantly affect nematode assemblage of both stem and soil. 
Both assemblages of stem and soil are connected though not significantly, but they are determined by the resource (carbon, 
nitrogen and phosphorus) of respective microhabitats. Nematodes analysis on aboveground stem will provide complementary 
insights of human intervention to agriculture systems, requiring more attention in future.

OS25.3
The effects of timing of rice straw incorporation and joint N application on methane and nitrous oxide 
emission in a paddy field
Chengqing Pang, Jiangtao Qin, Kailou Liu, Bin Zhang, Huixin Li
Institute of Soil Science, Chinese Academy of Sciences,, Nanjing,Jiangsu, China

Reduction of Greenhouse Gas emission from paddy fields is challenged as rice straw is generally incorporated into soil to 
improve soil fertility. Manipulating C:N ratio and changing the time of straw incorporation may alter compositions between 
methane and nitrous oxides. The objectives of this study were to simultaneously measure CH4 and N2O emissions from a 
paddy field where rice straw was incorporated into soil together with mineral N application [without nitrogen(SN0), 30% N of 
basal fertilizer (SN1), 60% N of basal fertilizer(SN2)] during the fallow period in winter time and during the field preparation 
period in spring time, to evaluate the effects of timing of rice straw incorporation and joint N application and thereby to 
optimize rice straw managements for mitigating climatic impacts in paddy rice production. Results showed that rice straw 
incorporated in winter decreased CH4 emission by 5.1-11.8%, while increasing N2O emission by 12.3-17.5%. The CH4 
emissions in the SN2 plots were 84.3%-89.0% of that from SN0, respectively. The N2O emissions from the SN2 and SN0 
treatments were not significantly different in 2009-2010, but it was 46.2% higher from the SN2 than the SN0 in 2008-2009. 
Two-way ANOVA analyses indicated that interactive effects of the timing of straw incorporation and N application was not 
significantly affect on CH4 emission, but it significantly influence N2O emission. In comparison to the SN0 treatment, SN2 
significantly decreased the calculated global warming potential (GWP) by 10.3% in 2010.

OS25.4
Monitoring environmental soil perturbation using molecular profiling of soil nematode communities
Roy Neilson1, Lea Wiesel1, Suzanne Donn2, Bryan S Griffiths3, Tim J Daniell1
1The James Hutton Institute, Dundee, DD2 5DA, UK, 2CSIRO Plant Industry, Acton, ACT 2601, Australia, 3Teagasc, 
Johnstown Castle, Wexford, Ireland

Soil is one of the most precious global natural resources and delivers a range of ecosystem goods and services. Degradation 
threats to soils include erosion, compaction and loss of organic matter typically through intensification to provide food for a 
burgeoning global population. It has been recognised that soils require protection to maintain their function. Numerous policy 
reports have therefore recommended national monitoring of soil quality but indicators are lacking. Nematodes are considered 
good candidates as a potential indicator of environmental change due to their ubiquity, abundance and short generation 
times. The latter, being key in the ability to quickly reflect changes in soil. Here using a DNA high-throughput approach we 
demonstrate a tool using nematode community profiling that can be used as an indicator of soil quality. We show the method 
aligns well with classical taxonomic methods, operates across a range of habitats and present preliminary results from 
an established chronosequence. Furthermore we demonstrate a relationship between gene copy number and nematode 
abundance which is robust though degenerates at low nematode abundance. We believe that this tool has the potential to be 
utilised in national monitoring schemes and environmental impact assessments.
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OS26.1
Accumulation and phytotoxicity of microcystins in agricultural plants
Jian Chen, ZhiQi Shi, YanFeng Xue
Institute of Food Safety and Quality, Jiangsu Academy of Agricultural Sciences, Nanjing, Jiangsu Province, China

Microcystins (MCs) contamination resulted from cyanobacterial blooms in eutrophic water has received increasing attention 
worldwide. The poisoning target of MCs is liver due to its hypertoxicity and tumor-promoting activity. Taihu Lake, the third 
largest freshwater lake in China, has been suffering severe cyanobacterial blooms in the past decade. MCs concentration 
has increased remarkably in the freshwater of Taihu Lake annually. MC-LR is one of the most frequently occurred and 
studied of the MCs. The highest concentration of MC-LR in Taihu Lake is up to 522.1 ppb, which is far higher than the safety 
guideline value of 1.0 ppb recommended by World Health Organization (WHO). Irrigation or spraying with eutrophic water 
containing MCs lead to the accumulation of MCs in agricultural plants, which may make threat to human health through food 
chain. Our study and other reports worldwide reported that considerable accumulation of MC-LR has been detected in edible 
parts of vegetables. Risk evaluation suggested that consuming MC-LR-contaminated vegetables exceeded the tolerable daily 
intake (TDI) recommend by WHO. Our recent study revealed that MC-LR accumulation was found  in rice grains collected 
from natural rice field irrigated with cyanobacterial-blooming water from Taihu Lake. In addition, MC-LR in irrigation water 
impeded the rice root morphogenesis by inhibiting root elongation, crown root formation, and lateral root development from 
primordia. In this process, intrensic nitric oxide acts as downstream of auxin and plays important role in regulating MC-LR-
induced inhibition in rice root development.

OS26.2
Extracellular electron transfer of bacteria in wastewater treatment
Fangyuan Liang, Song Wu, Feng Zhao
Institute of Urban Environment, CAS, Xiamen, China

Extracellular electron transfer is a general mechanism whereby a wide variety of microoorganisms can generate energy for 
cell growth and maintenance in nature. Specifically, microoorganisms can use redox-active molecules to shuttle electrons 
between reduced and oxidized pollutants in biofilm systems, which serve as the foundation of a new environmental 
biotechnologies for wastewater treatment, e.g. microbial fuel cells and microbial electrolysis cells. In this study, the sulfate-
reducing bacterium D. desulfuricans was chosen as a model organism to study the electrochemistry of microbes. Direct 
evidence for extracellular electron transfer from the cells was obtained by cyclic voltammetry and potentiostatic substrate 
oxidation; here we presented two mechanism used by D. desulfuricans in which periplasmic enzymes play an important role ; 
while sulfide participate in the electron transfer process as a shuttle. 

OS26.3
Genomic analysis of arsenite oxidizing bacteria: new insights into regulation and metabolic integration 
of arsenic and phosphorus
Hang Li1, Yinyan Huang1, Timothy R. McDermott0,2, Christopher Rensing0,3, Gejiao Wang0,1

1State Key Laboratory of Agricultural Microbiology, College of Life Sciences and Technology,Huazhong Agricultural University, 
Wuhan, 430070, China, 2Department of Land Resources, Montana State University, Bozeman, MT, USA, 3Center for 
Agricultural and Environmental Biotechnology,RTI International, Research Triangle Park, NC, USA

Arsenite oxidase AioBA is responsible for bacterial arsenite oxidation. In this study, 54 aioBA sequences from GenBank were 
analyzed, and 15 were predicted to be located on plasmids. Analysis of AioA phylogeny showed generally good correlation 
with the taxonomic relationship of the respective strains. The three-component system was arranged in different orientations 
in α-Proteobacteria and β-/γ-Proteobacteria. Analysis of AioX and its homologs revealed universal regulation of the DMSO 
reductase family by three-component systems. The close phylogenetic relationship between AioX and its homolog, the newly 
reported arsenite oxidation arx operon, suggests the unique role of AioX in arsenic binding. Two adjacent 16 bp palindrome-
like sequences that resemble σ54-type upstream activation sequences were identified upstream of the aioBA operon , and 
may represent an AioR binding site, which further suggests σ54-mediated regulation. However, many Proteobacteria, Chlorobi, 
Thermus and Archaea strains have no aioXSR genes and yet were all shown to oxidize arsenite. Thus, the aioBA operon in 
these strains may be regulated by distantly located regulators. Other elements that are often present in the so-called “arsenic 
gene island” include arsenic resistance operons and adjacent operons encoding phosphate uptake and utilization functions. 
We suggest that arsenic and phosphate metabolism are tightly intertwined in an as yet poorly understood manner.
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OS26.4
A microbial fuel cell as a sustainable remediation tool for gasworks contaminated groundwater
Rory Doherty1, Blathnaid McPolin1, Mike Larkin0,2

1Environmental Engineering Research Centre, SPACE, Queen’s University of Belfast, Belfast, UK, 2School of Biological 
Sciences, Medical Biology Centre, Queen’s University Belfast, Belfast, UK

Microbial Fuel Cells (MFCs) show promise as a sustainable remediation tool for contaminated groundwaters. They are a low 
cost, low resource and low impact technology that can be used as active (degrading) or passive (monitoring) remediation 
tools. As a passive tool it requires an electronic conductor in the subsurface and is monitored using geophysics. As an active 
degradation technology this is replaced by a wire across redox zones around a contaminant plume. As yet MFCs haven’t 
been proven as a full scale remediation technology. At a gasworks site with a well defined contaminant plume, a large 
response (~800mV) suggested the presence of a MFC. A laboratory constructed MFC uses groundwaters from the site to 
try to replicate the field scale response. The MFC consists of two groundwater columns under continuous flow with graphite, 
Petiau and Ag-AgCl electrodes. A variable resistor with a datalogging voltmeter is used to monitor electrical responses. 
Total organic carbon and ammonia are among the chemical parameters monitored along with microbiological (PCR, DGGE 
and metagenomics) approaches. Characterisation of the microbial communities at the anode and cathode will give an 
understanding of the native microbial consortia and their potential role in engineered bio-electrical systems.

OS26.5
Microbial fuel cell techniques for on-site wastewater treatment
Cuijie Feng, Chang-Ping Yu
Institute of Urban Environment, Chinese Academy of Sciences, Xiamen, China

Nitrogen removal mainly relies on sequential nitrification and denitrification in wastewater treatment. Microbial fuel 
cells (MFCs) are innovative wastewater treatment techniques for pollution control and energy generation. In this study, 
bench-scale on-site wastewater treatment systems using MFC techniques were constructed for simultaneous removal of 
carbonaceous and nitrogenous pollutants and electricity production from wastewater. The MFC was operated in continuous 
mode and the immobilized Paracoccus denitrificans was added in the cathodic compartment to achieve simultaneous 
nitrification-denitrification. After 120-day operation, the MFC system can effectively remove >99% COD and ammonia, 
with 60%-80% total nitrogen removal and 200mV voltage production. Experiments were also conducted to test the MFC’s 
response to a shock load of copper. The results also showed that although the shock load of 125 mg/L copper will deteriorate 
the effluent quality and completely inhibit the electricity production, the microbial populations restored their ability to treat 
wastewater and produce electricity after a period of 21 days. Ongoing efforts are using pyrosequencing to characterize 
the microbial population in the MFC. An electricity producing strain was isolated from the anode and was identified as the 
Enterocuccus sp. These results suggest that this MFC system have the potential for wastewater treatment with improved 
nitrogen removal and electricity production.
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OS27.1
Climate change adaptation strategy ‘Made in Austria’: key concerns for public health
Hans-Peter Hutter1,3, Michael Kundi1, Hanns Moshammer1, Willi Haas2, Ulli Weisz2, Peter Wallner1,3

1Institute of Environmental Health, Center for Public Health, Medical University, Vienna, Austria, 2Institute of Social Ecology 
Vienna, IFF, Alpen-Adria University, Klagenfurt, Austria, 3Medicine and Environmental Protection, Vienna, Austria

Austria is already experiencing impacts of climatic shifts. This requires appropriate adaptation strategies to abate harmful 
health effects. Challenges for the public health system are to be expected. An expert-driven process, including an extensive 
survey among leading national experts and round-table discussions was employed to identify a set of recommendations for 
action which subsequently was discussed by a stakeholder forum. This was done within the context of the Austrian adaptation 
strategy on climate change. The results will update the Austrian policy paper on climate change adaptation. Direct health 
effects of climate change with a high prognostic certainty were seen as the most pressing topics for adaptation measures. 
In total seven areas (heat waves, floods, landslides, new and emerging pathogens, allergic plants, migration, monitoring, 
awareness rising) were identified that call for specific activities. Measures include a variety of procedures (e.g. early warning 
systems, multi-level communication, city planning) to reduce risks. A risk-based approach was applied to analyze current 
and future climate impacts, to prioritize key climate risks (vulnerability) and to identify appropriate measures. The discussion 
will focus on two key concerns: (1) extreme weather events as the influence of climate change-related natural disasters with 
property losses and displacement from residences on mental health has been underestimated so far. (2) migration - in terms 
of EU internal as well as external – which also should be in focus of public health planning. This calls for collaboration across 
boundaries that were not too permeable in the past.
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OS27.2
Response of nematode communities upon recovery from sewage pollution: Biological traits analysis
Xiao-Shou Liu1,2, Wen-Zhe Xu1, Siu Gin Cheung1, Paul Shin1

1Department of Biology and Chemistry, City University of Hong Kong, Hong Kong, China, 2College of Marine Life Sciences, 
Ocean University of China, Qingdao, China

Based on a range of biological traits, including feeding type, tail shape, adult body length, body shape and life history, the 
response of nematode communities to the abatement of sewage pollution in Victoria Harbour, Hong Kong was investigated 
over a three-year study period. Results showed that there was an improvement in benthic environment at the inside-harbour 
sampling sites, according to the trophic structure of nematode communities, the ratio of non-selective deposit feeders to 
epigrowth feeders, and the combined biological traits analysis (BTA). However, data from the colonizer-persister scale 
and maturity index were not consistent with the above observations. The present findings suggested that BTA can be 
complementary to community composition analysis in deciphering the recovery trend of nematode communities from the 
cessation of sewage pollution, while the use of a single trait or index should be cautioned.

OS27.3
Bioaerosol concentrations from sewage
Doris Haas, Josefa Posch, Juliana Habib, Herbert Galler, Gernot Zarfel, Egon Marth, Franz F. Reinthaler
Institute of Hygiene, Graz, Styria, Austria

At the area of sewage systems and waste water treatment plants, workers are especially exposed to bioaerosols. The 
goal of this study was to improve our understanding of health hazards due to inhalation by measuring bioaerosols from 
sewage.Ten air samples were collected in a sewer, in a relief chamber and in an encased grit chamber of the treatment 
plant. Two additional measurements were carried out during high-pressure cleaning in the relief chamber. Samples for 
the control measurements of airborne microorganisms were collected from the ambient air. Samples were taken once per 
month by impaction with Merck® MAS-100 and impingement with SKC Biosampler®. The airborne mesophilic bacteria and 
the fungal species Aspergillus fumigatus were collected on blood agar, coliform bacteria, E. coli on Endo agar and Coli ID 
agar, respectively. In the sewer, the median value was 3.5x10² cfu/m³ which was ten times higher than the concentration of 
the corresponding ambient air; at the relief chamber was 2.4x10² cfu/m³ which was comparable to the concentration of the 
ambient air. The median concentration of the encased grit chamber was 2.5x10³ cfu/m³. During high-pressure cleaning, the 
total concentrations of mesophilic bacteria and coliform bacteria increased significantly.

These results show that size of sewage, air humidity and high pressure cleaning play an important role in increasing the 
concentrations of the bioaerosols. The study concludes that during cleaning process, protective strategies in this area must 
be applied against aerogenic loads to guarantee the safety and health of employees.

OS27.4
Predictive value of risk questionnaire for prenatal lead exposure: epidemiological studies in  two time 
periods in Belgium
Wei-Hong Zhang1,2, Marie-Christine Dewolf3, Sophie Alexander1,4

1School of Public Health,Université Libre de Bruxelles (ULB), Brussels, Belgium, 2International Ccentre for Reproductive 
Health (ICRH) Ghent University, Belgium, Ghent, Belgium, 3Hygiène Publique en Hainaut, Mons, Belgium, 4Office de la 
Naissance et de l’Enfance (ONE),, Brussels, Belgium

The objectives of this study were to evaluate the situation of the cord blood levels and identify sources of lead exposure 
by a questionnaire in two time periods.  The studies have been contacted in 2004 and in 2007. The methods used in two 
time period were similar. In each of selected maternity units in Belgium, umbilical cord blood sample were collected on 
consecutive births. At the same time a questionnaire on possible sources of lead exposure was administered to the mother.  A 
total of 381 cord blood sample were collected from 4 hospitals in 2004 and 225 cord blood sample were collected from 5 
hospitals in 2007. The prevalence of elevated lead (≥50µg/L) was 4.5% in 2004 and 2.3% in 2007 respectively. In addition, 
if a cut-off of 20µg/L is chosen as a marker of “no lead exposure”, only 52% and 84% of newborns were in that category in 
2004 and in 2007repectively.  The factors associated with elevated lead levels (≥20µg/L) were mothers’ country of origin from 
south Mediterranean (odds ratio, 2.8; 95 %CI, 1.7 - 4.4) and using khol for make-up (odds ratio, 3.0; 95 %CI, 1.1 - 8.0).

The results of two time periods study were similar, although lead levels have globally decreased, the lead concentration 
was not absent in the newborns. Sources of exposure are difficult to distinguish by questionnaire for those populations. 
Confirmation of these risk factors in future studies could lead to new preventive strategies for this population who are at risk 
for subsequent lead exposure. 
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P01
Modelization of environmental fate and transport of nitrates and pesticides in an agricultural soil by LEACHN and 
LEACHP models 

Borja Muñoz-Leoz1, Estilita Ruiz-Romera1, Iñaki Antigüedad2, Miren Martínez-Santos2, M.Aranzazu Goicolea3

1Department of Chemical and Environmental Engineering, University of the Basque Country, Bilbao, Spain, 2Department of 
Geodynamic, University of the Basque Country, Leioa, Spain, 3Department of Analytical Chemistry, University of the Basque 
Country, Vitoria, Spain

In the present study, LEACHN and LEACHP models have been used to simulate fertilizer and pesticide dynamics in an 
agricultural soil of the Vulnerable Zone of Vitoria-Gasteiz (Basque Country, Spain) during a sugar beet growing period. 
Firstly, LEACHN model was calibrated by adjusting input parameters (soil and crop data) until fitting their predictions of 
piezometric level evolution and NO3

- content in groundwater to measured data in a piezometer located in the agricultural 
plot.  Since the water flow module is common to these two models, the same input parameters were used in LEACHP model 
to simulate pesticide behaviour in both soil and leachings. LEACHN simulations of NO3

- dynamics proved to be in satisfactory 
agreement with measured values. According to LEACHP predictions, however, the model described accurately ethofumesate 
leaching, but in general overestimated pesticide residual content in soil profiles. This phenomenon could possibly be related 
with the fact that the model does not take into account the influence of preferential macropore flows. As model predictions 
are approximations, the risk of basing agricultural management decisions on approximated estimations could be high. 
Nevertheless, both LEACHN and LEACHP predictions could serve as preliminary estimations for the expected pesticide 
evolution in soil and the subsequent leaching or not.

P02
The potential risk from manure-borne steroid hormones in northeastern region of China
Yanxia LI, Shufang LIU, Ming YANG, Xuelian ZHANG
Beijing Normal University, Beijing, China

Animal feeding operations (CAFOs) have been recognized as one of the most important contributors of natural steroid 
hormones which show significant endocrine-disrupting properties in aquatic environments. Based on China statistical data of 
animal production and the research methods in developed countries, the potential environmental risk of manure-borne steroid 
hormones to the surface water in Chinese northeastern provinces has been preliminarily assessed. As a result of the rapid 
development of animal production, the excretions of manure-borne steroid hormones have been continuously increasing 
in three northeast provinces. Liaoning province has discharged the largest amount of manure-borne steroid hormones, as 
well as the highest concentration of predicted estradiol equivalency (EEQs) in surface water system, the predicted EEQs 
value has been reached 17.1ng/L till 2008. According to the recommended limitation of the lowest observable effect level for 
17β-estradiol (10ng/L), which is proposed by the Environmental Agency of United Kingdom, the manure-borne estrogens in 
Liaoning province may be able to disrupt the normal endocrine function of aquatic organisms already.

P03
Aldehydes measurements in public indoor environments in Palermo (Italy) using voltammetry
Santino Orecchio, Diana Amorello
Department of Chemistry, Palermo, Italy

Studies on indoor air quality are important since people spend more than 80% of life in confined environments, thus it is 
necessary to evaluate indoor contaminant concentrations and distributions for assessing total human exposure to them 
(Mannino and Orecchio, 2008; Orecchio, 2011). Aldehydes are indoor and outdoor chemical pollutants of particular interest 
due to their potential impact on health.  Formaldehyde is usually the most abundant aldehyde in air and also the most studied 
since it is classified as human carcinogen. It is well known that formaldehyde is directly emitted from building materials, wood 
combustion, cigarette smoking, and is used as a bactericidal agent. One purpose of this research was to develop a reliable, 
economic, simple and fast method for the determination of formaldehyde and acetaldehyde in air. In this work, we use 
voltammetry to measure the concentrations of formaldehyde and acetaldehyde in indoor air.

Aldehydes were determined in several public environments in Palermo University (libraries, studies, museum, laboratories, 
etc.). The mean concentrations of formaldehyde and acetaldehyde are respectively about 40 and 5µg/m3.
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P04
Voltammetric determinations of platinum and rhodium in particulate of Palermo (Italy) area.
Santino Orecchio, Diana Amorello
Department of Chemistry, Palermo, Italy

Traffic has an important impact on the air quality which affects both the environmental and human health. Since the 
introduction of PGE-containing catalytic converters, a number studies have been undertaken to determine the effects of PGE 
emissions on human and to environment. This requires the development of good analytic methods to measure Pt and Rh 
concentrations in environmental matrices, as well to estimate background concentrations. In this paper are presented the 
results concerning Pt and Rh concentrations in PM10 samples collected at five stations within the urban area of Palermo. The 
highest mean values (Pt= 13 pg/m3, Rh=9.8 pg/m3) were recorded at an urban station, and the lowest (Pt = 1.2 pg/m3, Rh = 
0.5 pg/m3) at a station considered as background.

Considering that analita, in an urban area are emitted only by auto vehicular traffic and considering that concentrations 
of analita are not correlated with the level of particulate we can deduce that only a fraction of particulate can be attributed 
exclusively to vehicle traffic. This conclusion is very important because, in Italy and in other country, often the use of cars in 
urban areas is prohibited when particulate concentrations exceed a certain threshold and therefore would need to use other 
indicators of pollution from traffic to formulate decisions on the limitation in the use of private cars.

P05
Aromatic Hydrocarbon Level in the Urban Air of Rome During Public Transportation Strike
Carla Fanizza, Maurizio Manigrasso, Pasquale Avino, Roberto Schirò, Federica Incoronato
INAIL Research (formerly ISPESL) ,DIPIA, Rome, Italy

A measurement campaign was conducted in Rome, before and during a public transportation strike in winter 2011. Usually 
only vehicles with special permits can circulate in some areas of the centre of Rome. During this strike such permits were not 
required. Then, this event provided an opportunity to evaluate the influence of public transportation on aromatic hydrocarbon 
level in downtown Rome. The strikes were on January 26th (08.30-17.00; 20.00-00.00) and February 10th (08.30-12.30). 
This studied was carried out at the ISPESL Pilot Station in downtown Rome (near S. Maria Maggiore Cathedral). A Syntech 
Spectras GC 955 gas-chromatograph equipped with a capillary column DB1 (30 m x 0.32 mm ID) and photoionisation 
detector, was used for continuous measurements of 8 aromatic hydrocarbon concentrations with 30 minute time intervals. 
As a result of the direct impact of vehicle emission high levels of aromatic hydrocarbons were observed ranging from 19% 
to 55% over previous week and from 19% to 62% over winter period. Diurnal variations of aromatic hydrocarbon sum during 
transportation strike days and during the previous week are very similar with the exception of a strong increase measured at 
1pm on the strike days. The positive effect of public transportation system was estimated in terms of aromatic hydrocarbon 
concentrations. The increase of circulating vehicle number, consequent to the lack of public transport, lead to increments of 
aromatic hydrocarbon concentrations ranging from 19% to 55%. It is worth noting that benzene levels increased of 19% and 
38% in the two days of strike.

P06

Heavy metal distribution and speciation in sediments from the Oka River (Basque Country, North of 
Spain)
Estilita Ruiz-Romera1, Miren Martínez-Santos2, Luis Montoya-Armenta1, Borja Muñoz-Leoz1, Iñaki Antigüedad0

1Department of Chemical and Environmental Engineering, University of the Basque Country, Bilbao, Spain, 2Department of 
Geodynamic, University of the Basque Country, Leioa, Spain

The aim of this study was to assess heavy metal concentration and speciation (Cu, Cd, Cr, Mn, Fe, Ni, Pb and Zn) (i) in 
bottom sediments (BS, <63 mm), (ii) in suspended solids sampled by a continuous collection system (CCS) and (iii) in 
the total suspended solids (TSS) associated with flood events of Oka river, in Bizkaia (Basque Country, North of Spain). 
Concentration of Cr, Zn and Pb analyzed in BS and suspended solids collected by CCS was  in the same order of magnitude 
and showed similar patterns. However, their concentration increased as much as 30-40% in TSS, similarly to total organic 
carbon (TOC). Cu and Ni concentration was significantly higher in TSS than in BS (35% and 20% for Cu and Ni respectively). 
Assessing the Effects Range Median (ERM) toxicological index from values of heavy metal concentration, in TSS Ni had 
a medium-high toxicity of 46% (ERM values > 0.5). On the other hand, sequential extraction analysis showed that Pb and 
Zn were mostly linked to exchangeable and carbonate-bound fractions with percentages of 12% and 27%  for Zn and 
Pb, respectively. Both metals were also linked to organic matter (OM) present in TSS, where Zn and Pb concentration is 
above 40% and 80%, respectively. The association of some heavy metals (Zn and Pb) with OM in TSS could affect their 
bioavailability, and thus their toxicological risks during flood events.
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P07
Potential Bioavailability of Metals associated with Bonfires of Soils of an Urban Residential Park (Ireland)
Nessa Golden1, Liam Morrison2, Paul Gibson3, Chaosheng Zhang1

1GIS Centre, Ryan Institute & School of Geography and Archaeology, National University of Ireland, Galway, Ireland, Galway, 
Ireland, 2Earth and Ocean Sciences, School of Natural Sciences, National University of Ireland, Galway, Ireland, Galway, 
Ireland, 3Environmental Geophysics Unit, Department of Geography, National University of Ireland, Maynooth, Ireland, 
Maynooth, Ireland

There have been few studies on the impact of the burning of materials manufactured from or containing metal components 
in bonfires. As a result, little is known about the influence of burning such material on the potential bioavailability of metal 
contaminants in soils. In the present study, 379 soil samples were collected from a traditional bonfire site, located in Galway 
City.  The potentially bioavailable concentrations of 36 elements (Cd, Ag, As, Au, Ba, Bi, Br, Ca, Cl, Co, Cr, Cu, Fe, Hf, 
Hg, I, K, Le, Mn, Mo, Nb, Ni, P, Pb, Rb, S, Sb, Se, Sn, Sr, Ta, Ti, V, W, Zn and Zr) were determined by Inductively Coupled 
Plasma – Optical Emission Spectrometry and Mass Spectrometry (ICP-OES and ICP-MS) on EDTA extracts. In addition, 
total metal concentrations were determined using ICP-OES (after acid digestion) and Portable-X-ray Fluorescence P-XRF).
The spatial distribution of the elements was examined using a Geographical Information System (GIS). Spatial distribution 
maps identified elevated potentially bioavailable concentrations of Cu, Pb and Zn, which coincide with the location of previous 
bonfires at the site. The results of this study provide useful information on the potential bioavailability of metal materials used 
in bonfires; which may be used in the enforcement of policy controls regarding the burning of metal-containing materials in 
bonfires.

P08
Optical Device for Continuous Monitoring of Natural Waters
Kim Lau, Jungho Kim, Dermot Diamond
Department of Chemistry, XJTLU, Suzhou, China

Water pollution is a major global problem which requires ongoing evaluation and monitoring.  Pollution can be due to human 
activities such as agriculture, mining, municipal and industrial discharges. One of the consequences of water pollution is the 
occurrence of algal bloom. The increase of algae concentration rapidly within a water system presents significant challenge to 
the local ecosystem. It is a main cause of large scale water animal fatality due to oxygen depletion during the algal bloom.  

We proposed to develop a wireless deployable optical device for long-term monitoring of algal population. The device 
measures algae concentration spectro-photometrically by means of an optical detector based on an LED array and 
photodiode.  Hence, green, blue-green or red algae could possibly be distinguished based on their absorption characteristics. 
The device is battery-powered and is constructed in such a way that the main electronic /communication unit is situated 
above water level whereas the optical detector unit is submerged under water. This proposed device is different from other 
optical water-quality monitor in that finger-print like pattern are generated for each sample. Pattern-recognition techniques 
can thus be used for data processing. Results have shown that the optical instrument can measure colour intensity and can 
distinguish accurately between different colour species. It is hoped that the technique could be used to identify the class or 
even the species of algae based on just the colour information. Further development of the device for deployment in real 
natural waters is underway.

P09
Investigating effects of black spots on dissolved reactive phosphorus (DRP) and dissolved iron (II) near 
the sediment-water interface using DET/DGT
Di Xu, Shiming Ding
1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy 
of Sciences, Nanjing,Jiangsu, China

The anoxic and extreme anaerobic environment caused by black spots in lake intensively affects the elements cycling in 
sediment-water interface (SWI). In this study, the occurrence process of black spots was formed under dynamic and static 
states in the laboratory experiment. In each state, high-resolution measurements of dissolved reactive phosphorus (DRP) 
and dissolved iron (II) near the SWI were performed during various period of the process. When black spots happened, the 
Eh of the surface sediment decreased quickly from 210 mv to -150 mv. In this situation, the deeply anaerobic environment 
of sediment and pore water accelerated the reduction of iron (II). The concentration of iron (II) in surface pore water 
increased, meanwhile the PO4

3--P adsorbed by iron (II) in sediments dissolved in reducing environment, which resulted in the 
concentration of DRP in pore water increasing greatly and diffused upward quickly. The observed distributions of DRP and 
iron (II) well reflected their relationship in microenvironment near the SWI.
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Distribution Characteristics and Potential Risk of PHAHs in Surface Sediments from Three Gorges 
Reservoir
Huaidong Zhou, Kun Li, Gaofeng Zhao, Xiaoru Liu, Panwei Zhang, Zhengyong Wu, Yang Yu, Wu Wen
Department of Water Environment, China Institute of Water Resources and Hydro-power Research, Beijing, China

This study was undertaken to investigate the current contamination status of polyhalogenated aromatic hydrocarbons 
(PHAHs) in sediments from mainstream and 22 primary tributaries of the Yangtze River in Three Gorges Reservoir. The 
concentrations of 22 polybrominated biphenyl (PBB) congeners, 27 polybrominated diphenyl ether (PBDE) congeners, 
and 27 polychlorinated biphenyl (PCB) congeners in sediment samples were measured using the GC-MS/MS technique. 
The result shows that the observed values of PBBs and PBDEs were 22.41 and 35.24 pg g-1 dw, respectively.  PBB1, 31 
and 103 are the most predominant PBB congeners.  PBDE28, 47, 77 and 99 are the most predominant PBDE congeners, 
PBB209 and BDE209 were detected in > 39% of the samples, with geometric means 2.43 and 11.92 pg g-1 dw.  PCBs are 
the predominant compounds in sediment samples among the three PHAH subfamilies, with geometric mean 1,231.11 pg g-1 
dw, PCB8, 18, 28, 52 and 66 are the primary PCB congeners.  The measured levels of PHAHs were compared with recent 
results reported in the literature and their respective sediment quality guidelines recommended by USEPA.  The levels of 
PHAHs in the present study were generally lower than their respective threshold-effect levels, or were comparable to those 
reported in relatively uncontaminated freshwaters from other regions.  This suggests that, in the reservoir, toxic biological 
effects on aquatic biota - due to PHAH contamination of sediments - can be expected to be negligible.

P11
Photochemical sample treatment: A greener approach for PCBs analysis in sediments.
Santino Orecchio, Salvatore Barre]Department of Chemistry, Palermo, Italy
Electrical installations and industrial outlets are the major source in environment of chlorinated organic compounds. These 
are distributed in several geographical areas through long-range atmospheric transport and deposition. Additionally, 
chlorinated organic compounds can be introduced in the food chain and reach the consumers in very high levels.

Besides toxicological studies on PCBs, recent research is focusing on more sophisticated analytical methods for PCBs 
detection. Distribution and dispersion of PCBs mostly occur through air, water, soils, and sediments. The latter are complex 
matrices whose analysis often involves costly extraction and purification procedures. In particular, PCBs are separated 
from environmental matrices by complete extraction with organic solvents, such as dichloromethane, hexane, acetone, or a 
combination of them.

Sample purification can be considered the most polluting step of the whole analytical process for PCBs determination in 
sediment samples. The use of photochemical methods for sample purification represents a state-of-the-art technique in 
Green Analytical Chemistry. In this work, first application of photochemical sample treatment for the selective removal or 
reduction of organic substances interfering with PCBs analyses in the sediments is reported. The method efficiency and 
robustness was compared with currently used chromatographic purification. Results based on the analysis of real and 
certified samples showed similar or improved detection thresholds and pointed out the advantages of the photochemical 
methodology in terms of costs and environmental friendly conditions.

P12
Effect of External Sulfate on the Phosphorous Components Determined by 31P-NMR in the Sediments 
from Lake Donghu
Min Ding, Yumei Hua, Duanwei Zhu
College of Resource and Environment, Huazhong Agricultural University, Wuhan, Hubei province, China

The influence of increasing external sulfate to lake eutrophication is of great significance. A six week experiment under indoor 
simulated condition was carried out to investigate the external sulfate transformation between the sediments and overlying 
water from Lake Donghu in Wuhan, China, and the influence of sulfate on the phosphorus components and enzyme relating 
to organic phosphorus degradation was discussed. The results showed the sulfate concentration in the overlying water 
decreased followed by a slow increase. The amount of sulfate reducing bacteria (SRB) in the sediments achieved the peak 
value in the third week, and the SRB amounts in the sediments of treatment with input sulfate were much higher than that 
of the control. 31P nuclear magnetic resonance was used to investigate the relative quantity of phosphorus components 
in the sediment extracts leached by NaOH-EDTA. The main components of phosphorus in Lake Donghu sediment were 
orthophosphate, phosphate monoester and phosphodiester, and the predominant one was orthophosphate. As for the organic 
phosphorus, the contents of phosphate monoester were much more than that of phosphodiester. The phosphate monoester 
increased due to the input of sulfate during the first four weeks, especially when the amounts of SRB were high. The activity 
of phosphomonoesterase of both treatment with input sulfate and control appeared maximum at the third week - and the 
former was significantly higher than the latter. It suggested that the external sulfate affected both the behavior of phosphate 
monoester and the activity of phosphomonoesterase, resulting in the variation of phosphorus of sediments.
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Phosphorus eutrophication in an inter-drumlin lake: causes and effects
Lucy Crockford1,2, Philip Jordan2, David Taylor0

1Geography, Trinty College Dublin, Dublin, Ireland, 2The Agricultural Catchments Programme, Teagasc, Johnstown Castle, 
Wexford, Ireland

 A widespread water quality challenge in developed countries is eutrophication from point and diffuse loadings of nutrients, 
such as phosphorus (P) and nitrogen (N), from land to water. This project is investigating the role of external and internal P 
loading to a meso-eutrophic inter-drumlin lake. Seasonal anoxia and wind induced resuspension of sediments are both linked 
to the ongoing eutrophication of lakes where historical external P loads have accumulated in lake sediments. A database is 
being built showing the extent of various types of P loading. This will be augmented using water column monitoring of algae 
and ancillary parameters.

The results of the P monitoring and high frequency data from data sondes, installed on the lake in three locations, have 
shown that the lake is experiencing periods of eutrophication which may be linked to stratification followed by episodic 
events. Influences of wind mixing were also examined using the results of the surface samples at two locations. The 
difference between the long-term means of the two locations (one of which is sheltered and the other more susceptible to 
fetch-induced re-suspension) for total P, soluble reactive P and particulate P concentration were found to be non-significant 
which provides evidence that wind may not be a predominate factor in seasonal eutrophication episodes as observed in the 
dataset so far.

Ultimately, untangling the comparative effects of external/internal P loads in sensitive standing waters will provide policy 
makers with expectations of recovery from eutrophication episodes against the targets set out in the Water Framework 
Directive.

P14
Analysis of food sources and trophic relationship of meio- and macrofauna in shallow, subtidal 
sediments using a dual stable isotope technique
Wen-Zhe Xu1, Siu Gin Cheung1, Zhi-Nan Zhang2, Paul Shin1

1Department of Biology and Chemistry, City University of Hong Kong, Hong Kong, China, 2College of Marine Life Sciences, 
Ocean University of Chinaiences, Qingdao, China

The present study examined the food sources and trophic relationship between meiofauna (nematodes, copepods) and 
macrofauna (polychaetes) in shallow, subtidal sediments using dual δ13C and δ15N analysis. In the wet, summer season, 
δ13C ranged from -20.89‰ (copepods) to -9.76‰ (Nematoda: Spilophorella) and δ15N varied from 8.68‰ (Nematoda: 
Spilophorella) to 15.17‰ (Polychaeta: Eunicidae). In the dry, winter season, δ13C ranged from -16.28‰ (Polychaeta: 
Cirratulidae) to -9.40‰ (Nematoda: Spilophorella) and δ15N varied from 9.14‰ (Polychaeta: Cirratulidae) to 15.82‰ 
(Nematoda: Ditlevsenella). In both seasons, δ15N of different consumers spanned a range of 6.5 to 6.7‰, with a δ15N-
enrichment factor of 3.4‰ between the lower and upper ranges of two successive trophic levels. Progressing from the wet 
to the dry season, there was a significant directionality in movement in food web space for the consumers. This indicated 
a seasonal shift in the nutritional sources of consumers from particulate organic matter and benthic microalgae in the 
wet season towards a greater proportion of seagrass detritus in the dry season. The present results revealed that some 
predacious animals could change their feeding habitats and behaviour according to different times, places and availability of 
foods.

P15
The Analysis of Ecological Footprints of Pearl River Delta
Li Yuan, Peng Xiaochun, Lin Kui, Bai Zhongyan, Zhong Yi
Center of Research on Env.of Economically Developed Regions, South China Institute of Environmental Sciences.MEP, 
Guangzhou City,Guangdong Province, China

Ecological footprints of Pearl River Delta in 2009 were calculated and analyzed , the results showed that the per capita 
ecological footprint was 2.298 hm2, the requirement of cultivated land and fossil-fuel were the top two, which token up 88% 
of ecological demanding. The per capita ecological carrying capacity was 0. 170 hm2, and the ecological footprint was 13.51 
times of   ecological carrying capacity, which indicates that Pearl River Delta was under great pressure. In Pearl River Delta, 
the average of 1 hm2 footprint is US $ 4 296.5, higher than US $ 3 337 of America, US $ 2 686 of Yellow River Delta and US 
$ 700 of the national average, 3.9 times the average output of the world. Ecological tension index and ecological sustainable 
development of 9 cities in Pearl River Delta were analyzed, the results presented obvious regional characteristics, ecological 
pressure in Zhaoqing, Jiangmen and Huizhou were relatively smaller, however, which had relatively higher degree of 
ecological sustainability. Dongguan and Shenzhen need to pay more attention to reduce the ecological deficit.
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Endemic fluorosis caused by coal combustion in China
Jian Chen1,2, Guijian Liu1,2

1School of Earth and Space Sciences, University of Science and Technology of China, Hefei, Anhui, China, 2State Key 
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Fluorine is one of the potentially toxic trace elements in coal. As reported by Dai et al. (2011), the background value of 
fluorine in Chinese coals is 130 μg/g (based on 1964 samples), which is comparable to coals from most other countries. 
However, many cases (15,552,757 dental fluorosis and 1,907,817 skeletal fluorosis patients distributed in 188 counties of 
China up to 2010, China Health Statistical Yearbook of 2010) of endemic fluorosis caused by coal combustion occur in China.  
Typical symptoms of endemic fluorosis include mottling of tooth enamel and various forms of skeletal fluorosis including 
osteosclerosis, limited movement of the joints, and outward manifestations such as knock-knees, bowlegs, and spinal 
curvature (Finkelman, 2007; Finkelman et al., 1999; Finkelman and Greb, 2008; Liu et al., 2007a, b). The endemic fluorosis 
related to coal utilization in China could be reasonably divided into two types, namely stone coal- or bone coal-fired type and 
clay-derived type. The pathway of endemic fluorosis was constituted by the utilization of briquettes or stone coal as main 
household fuels, release of fluorine from high fluorine clays or stone coal, adsorption of fluorine by indoor dust, foodstuff, and 
drinking water, and body cumulative intake of fluorine through respiration and digestion.

P17
Levels and Profiles of Dechlorane plus in a Major E-Waste Dismantling Area in China
ke Xiao, Pu Wang, Haidong Zhang, Yingming Li, Hongtao Shang, Weihai Chen, Daiwei Ren, Qinghua Zhang
State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for Eco-Environmental Sciences, 
Chinese Academy of Sciences, Beijing, China

Dechlorane Plus (DP, C18H12Cl12) is a highly chlorinated flame retardant and ubiquitous contaminant in environmental media 
and biota, and exhibited POPs characteristics: persistence, bioaccumulation, and potential toxicity. One of main sources 
of DP is e-waste. This study reports the DP levels and profiles in the surface soils and the earthworms in a major e-waste 
dismantling area in China to evaluate if DP from the e-waste dismantling activities has great impact on the local environment. 
The results showed that syn- and anti-DP could be quantified in all soil and earthworm samples. The DP levels in the 
surface soils in this study were generally similar to those found in the other e-waste dismantling area in China. In general, 
earthworms with higher concentration of DP were found in the soils with higher concentrations of DP. It was also found that 
the fraction of syn-DP in total DP in this study was very close to that of the commercial product. It has been reported that 
relatively high human exposure to DP in e-waste dismantling areas should be cautioned. It’s necessary to conduct further 
research in order to learn more about the DP pollution in China and worldwide.

P18
Arsenic and metal concentrations in groundwater and surface water in Ireland: An overview of current 
research
Barbara Petrunic, Liam Morrison
Earth and Ocean Sciences, School of Natural Sciences, Galway, Ireland

There are increasing reports of elevated As and metal concentrations in water bodies from a number of locations around 
Ireland. The cause of elevated As concentrations in various water bodies is unknown, but it is expected that geological 
formations are a major geochemical control. Current research is focused on two localities in Ireland (Co. Mayo and Co. 
Louth) to assess As and metal concentrations in groundwater and surface water environments. The aim of the research is 
to improve our overall understanding of the geological and geochemical controls on the mobilisation of As and metals in 
groundwater and surface waters. Specific studies will be conducted to assess the speciation and therefore the bioavailability/
biotoxicity of As and associated metals, determine the hydrogeological conditions that control the transport of As and metals, 
identify processes which may attenuate, transform, and/or disperse the contaminants (e.g. secondary mineral precipitation), 
and assess the suitability of geochemical models in predicting the behaviour of As and metals in these water systems. The 
research will assist in the identification of natural background levels for As and metal concentrations for areas with different 
bedrock compositions. This will allow for a more effective assessment of drinking water sources at a national scale in Ireland.
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Peat humic acids and their complex forming properties depending on peat humification process
Diana Dudare, Maris Klavins, Zane Vincevica-Gaile
University of Latvia, Riga, Latvia

Humic substances (HS) belong to the most powerful complex-forming agents, significantly affecting major and trace 
element speciation in natural environment. At the same time, properties of HS very much depend on the conditions of their 
formation – humification process. The objectives of this study were to determine and discuss comparatively the Cu(II) and 
Pb(II) complexing capacity and stability constants of the humic acids (HA) isolated from two well-characterized raised bog 
peat profiles (Latvia) in respect to the basic properties and humification characteristics of the studied peats and their HA. 
To study the interaction between HA and environmental pollutants potentiometry, elemental analysis, total-reflection X-ray 
fluorescence spectrometry, total acidity method, UV-Vis spectroscopy were used. Obtained results showed that the found 
variability of peat properties is less significant than differences in the properties of peat-forming living matter, thus revealing 
the dominant impact of humification process on the properties of peat. Correspondingly, composition of peat HA is little 
affected by differences in the properties of precursor living organic material, and such indicators as decomposition degree, 
humification degree, HA elemental ratio and concentrations of acidic functional groups are the best descriptors of changes 
in organic matter during the process of organic matter diagenesis and humification. A comparison of the complex stability 
constants and the actual Cu(II) and Pb(II) concentrations in peat HA shows significant correlation, indicating the importance 
of tight metal binding for the actual presence of metal in peat and peat HA.

P20
Meta-analysis of adverse health effects due to air pollution in Chinese populations
Hak-Kan Lai, Hilda Tsang, Chit-Ming Wong
Department of Community Medicine, School of Public Health, The University of Hong Kong, Hong Kong, China

Pooled estimates of air pollution health effects are important drivers of environmental risk communications and political 
willingness. In China, there is a lack of review studies to provide such estimates and so health impact assessments could 
not be done properly. To pool up the estimates of adverse effects of four classical air pollutants (PM10, NO2, SO2 and O3) 
in Mainland China, Hong Kong and Taiwan. We systematically searched the MEDLINE database using keywords of 80 
major Chinese cities on 1 March 2012, yielding 337 abstracts with 46 non-duplicated reports either in English or Chinese 
after screened by specific criteria. They covered 17 Chinese jurisdictions including Anshan, Beijing, Chongqing, Foshan, 
Guangzhou, Hangzhou, Shanghai, Shenyang, Taiyuan, Tianjin, Wuhan, Zhongshan, Zhuhai; Kaohsiung, Taichung, 
Taipei, and Hong Kong. We pooled up the relative risks (RR) per 10μg/m3 of each pollutant for respective outcomes. We 
assessed the sensitivity of the pooled estimates based on different rubrics of International Classifications of Diseases. 
For short-term effects, the pooled RR (p<0.05) ranges were: 1.0040(PM10) to 1.0112(NO2) for all-cause mortality, 
1.0034(cardiopulmonary,PM10) to 1.0161(respiratory,NO2) for 8 specific-causes mortality, 1.0042(cardiovascular,PM10) to 
1.0342(asthma,O3) for 5 specific-causes hospital admissions, and 1.0038(cardiovascular,PM10) to 1.0150(cardiovascular,SO2) 
for 5 specific-causes emergency room visits. For birth outcomes, the RR (p<0.05) ranged from 1.0051(stillbirth,O3) to 
1.1189(preterm-birth,SO2) and for long-term effect on mortality from 1.015 (respiratory,SO2) to 1.0297(respiratory,NO2). In 
Chinese population, the estimates for short-term effects of air pollution on mortality and morbidity are consistent and sufficient 
for health impact assessment. However, the evidence on long-term effects is still insufficient.

P21
Multidrug resistant bacteria from activated sewage sludge in Styria/Austria
Herbert Galler1, Gernot Zarfel1, Josefa Posch1, Doris Haas1, Juliana Habib1, Clemens Kittinger1, Volker Strenger0,2, Egon 
Marth1, Franz F. Reinthaler1, Gebhard Feierl1
1Institute of Hygiene, Microbiology and Environmental Medicine, Medical University, Graz, Styria, Austria, 2Department of 
Paediatrics and Adolescence Medicine, Medical University, Graz, Styria, Austria

Extended-spectrum-ß-lactamase (ESBL) carrying gram negative bacteria, methicillin resistant Staphyloccus aureus (MRSA) 
and vancomycin resistant enterococci (VRE) are sources for nosocomial infections. This study investigated the phenotypes 
and the occurrence of different resistance mediating gene groups of ESBL carrying gram negative bacteria, MRSA and VRE 
from activated sewage sludge.

Sludge samples were collected in the area of Graz in Styria (Austria). All specimens were cultured on chromeID-ESBL agar, 
oxacillin resistance screening agar and chromeID-VRE agar after enrichment in peptone broth and Enterococcosel broth, 
respectively. Identification was done by MALDI-TOF and VITEK2 and the susceptibility testing was conducted. Strains were 
screened for ESBL gene groups (CTX-M, TEM, SHV, VEB, GES, PER1-2) and VRE gene group vanA by PCR. For MRSA 
spa-typing of protein A was performed.

The ESBL positive species Enterobacter sp., E. coli, Klebsiella pneumoniae and Aeromonas sp. were isolated. At this stage 
of the study, results show that members of the CTX-M gene family were the most common ESBL genes, with CTX-M 1, 
CTX-M 3 and CTX-M 15. MRSA isolates harboured the spa-types t032 and t6613 were detected. VRE positive Enterococcus 
faecium strains carrying vanA gene were identified. Multidrug resistant bacteria could be found in Austrian sewage sludge. 
CTX-M genes were found to be the dominant ESBL group. Identified MRSA spa-type t032 can be assigned to hospital 
acquired-MRSA (EMRSA15) and spa-type t6613 related to community acquired-MRSA t474. It is the first time for MRSA to be 
found in waste water in Austria.
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Lead contamination in water, sediment, soil, carp and crab within the coastal watersheds along the 
Northern Bohai and Yellow Seas, China
Wei Luo1, Yonglong Lu1, Tieyu Wang1, Wentao Jiao1, Wenyou Hu1, Jonathan E Naile2, Jong Seong Khim2, John P. Giesy2,3
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Sciences, Beijing, China, 2Department of Veterinary Biomedical Sciences and Toxicology Centre, University of Saskatchewan, 
Canada, Saskatchewan, Canada, 3Department of Zoology, Center for Integrative Toxicology, Michigan State University, East 
Lansing, MI 48824, USA

Lead (Pb) contamination in surface waters, sediments, soils, carp and crabs within coastal watersheds along the Northern 
Bohai and Yellow Seas, China was investigated.  The concentrations of Pb in water (n = 36), soil (n =31), sediment (n= 35), 
carp (n=17) and crab (n=28) were ranged from 2.5 to 3.2 μg/L, 11 to 165 mg/kg, 9.5 to 49 mg/kg, 0.041 to 0.95 mg/kg and 
0.0024 to 1.0 mg/kg, respectively.  The mean level of Pb in the downstream waters within coastal watersheds exceeded the 
Chinese marine water standard-Class one (1μg/L).  The Pb levels in the downstream sediments were above the background 
value of lead (12 mg/kg), but below the Chinese marine sediment standard-Class one (60 mg/kg).  Most soils had the Pb 
levels above the background value (21.4 mg/kg) and the upstream soils had Pb concentrations higher than the downstream 
soils.  The highest contents of Pb in waters were distributed at the coastal watersheds of Tangshan and the those in 
sediments and soils were located at the coastal watersheds of Huludao.  Most carp had Pb levels lower than the permissible 
limit (0.5 mg/kg).  Most upstream crabs contained Pb levels higher than the permissible limit and could not be consumed by 
humans.  The relative high concentrations of Pb were found in the crabs from upstream areas of the Qinglong and Daliao 
Rivers and downstream areas of the Luanhe and Liugu Rivers.  The downstream waters and sediments as well as the 
upstream soils and crabs are expected the major exposure for the Pb contamination.

P23
Paralytic shellfish poisoning (PSP) distribution pattern in Gulf of Thailand
Kanitha Srisuksawad1, Boonsom Porntepkasemsan1, Narumol Kornkanitnan2, Anan Omanee1

1Ongkharak Nuclear Research Center, Thailand Institute of Nuclear Technology, Nakorn Nayok, Thailand, 2Marine Coastal 
Resources and Mangroves Research Center, Department of Marine and Coastal Resources, Bangkok, Thailand

Nuclear based technique, Receptor Binding Assay (RBA), based on the method of Doucette et al. (1997) was used to 
determine the PSP toxicity levels in shellfish from Gulf of Thailand and the Andaman Sea. The distribution patterns of PSP 
were assessed through the toxicity level in 265 shellfish distributed with in 5 distinct species. A. granosa was rated as high-
risk species (risk1) among samples. Risk stratification within the Gulf of Thailand and the Andaman Sea indicated the Eastern 
Gulf of Thailand is the most susceptible area to PSP incidents.  PSP toxicity did not show significant variation with season. 
The toxicity levels in fish species were found to be highest in March and November with 18 and 12% fish rated as frequent 
poisoners. However, the risk range were still at low -risk zone (risk0), moreover, the total number of individuals sampled in 
November were too small (n=8) to be of real representative for time.

P24

Demonstrating the performance of a real-time optical colorimetric sensing device for monitoring the 
marine environment  
Brendan Heery1,2, Lorna Fitzsimons2, James Chapman1,2, Tim Sullivan1,2, Kim Lau3,2, Dermot Diamond4,2

1School of Chemical Sciences, Dublin City University, Dublin, Ireland, 2Marine and Environmental sensing technology hub 
(MESTECH), DCU, Dublin, Ireland, 3b Xi’an JiaoTong-Liverpool University, , Suzhou Dushu Lake Higher Education Town, 
China, 4CLARITY, DCU, Dublin, Ireland

Monitoring aquatic environments is necessary to ensure their sustainability and health. Key research drivers are European 
directives such as the Water Framework Directive, the Bathing Water Directive and the Marine Strategy Framework Directive. 
The research objective is to develop a cost-effective event detection sensing system to inform targeted sampling by 
traditional means and act as a decision support tool. The Optical Colorimetric Sensor (OCS) uses an array of LEDs to detect 
change in water coloration and alert to events.  A prototype comprises the following features: an LED array light source, 
photodiode detectors, robust deployable design, GSM communication and antifouling measures. The system has been 
evaluated using laboratory and field measurements. The system is robust and deployable in the aquatic environment. OCS 
shows potential to detect events in the environment such as a shift in water colour due to a pollution event.

P25
Modelling to Assist Monitoring the Occurrence of Priority Pollutants in Irish Wastewaters
Lisa Jones1, Fiona Regan1,3, Ambrose Furey0,2

1School of Chemical Sciences, Dublin City University, Dublin, Ireland, 2Cork Institute of Technology, Cork, Ireland, 3Marine and 
Environmental Sensing Technology Hub (MESTECH), DCU, Dublin, Ireland

In 2000 the Water Framework Directive (WFD), 2000/60/EC, was introduced and a group of chemicals, including pesticides, 
polycyclic aromatic hydrocarbons, and metals were chosen as priority pollutants according to Annex X. The levels of these 
priority pollutants in the environment are regulated by set environmental quality standards (EQSs) and are affected by a 
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number of emission factors including anthropogenic activities, population equivalents, and weather. In order for these EQSs 
to be enforced, regular monitoring of all water bodies must be carried out, a process which is both costly and time consuming. 
We have developed a model defining emission levels relating to priority pollutants occurrence in the environment. This 
is based on information collected from local authorities, Met Eireann and pollutant levels in waste water treatment plant 
(WWTP) effluents. Effluent samples have been collected from 8 WWTPs over a period of 2 years, including several weeks of 
summer and winter high frequency sampling. Solid phase extraction, (SPE), is used in the sample preparation process with 
subsequent analysis by gas and liquid chromatography (GC and LC) with mass spectrometric detection (MS). These results 
have been incorporated into the model, allowing for predictions of pollutant levels for certain emission factors.

P26
Continuous Real-time Monitoring of Estuarine Environments in Dublin
Ciprian Briciu-Burghina1,2, Fiona Regan1,2

1School of Chemical Sciences, Dublin City University, Dublin, Ireland, 2Marine and Environmental Sensing Technology Hub 
(MESTECH), DCU, Dublin, Ireland

Successful demonstration projects in Dublin Port and Malahyde in 2011 and 2012 show how state of the art technology can 
be implemented for cost effective continuous monitoring. The sites vary in their physico chemical characteristics as well as 
their activity. The Port is known to be a dynamic, rapidly changing estuarine environment affected by tidal movement, ship 
traffic and Liffey river inflow, whereas Malahide is a less complex environment.

Data is collected every 15 min using a YSI multi-parameter sondes connected to a telemetry system. The measured 
parameters are: temperature (oC), conductivity (mScm-1), turbidity (NTU), optical dissolved oxygen (ODO) (mgL-1) and pH. 
Collected data was processed and analyzed and the temporal fluctuations in the above mention water quality parameters 
will be discussed. Trends arising from tidal movements, climate conditions, ship traffic and fouling of the sensors will 
presented, as well as the impact of the intense activity in the port, on the water quality. During these studies, wireless sensor 
technologies have proved to be a reliable and cost effective tool, able to withstand harsh environmental conditions and to 
give a better understanding of the temporal resolution of the data into a complex and dynamic environments.

P27
ATR-FTIR testing of novel passive sampling technologies of priority pollutant chemicals
Fiona Regan1,2, Rachel Mc Ardle2

1Marine and Environmental Sensing Technology Hub (MESTECH), DCU, Dublin, Ireland, 2School of Chemical Sciences, 
National Centre for Sensor Research, DCU, Dublin, Ireland

The majority of aquatic monitoring programmes rely on the collection of discrete grab, spot or bottle samples of any given 
time. These approaches may be suitable for the identification of episodic events, but are not as effective when the pollutants 
are only present in the water at trace levels, as large volumes of water are needed for the analysis. Passive sampling is now 
recognised as a promising technique for analysis, and involves the measurement of analyte concentration as a time weighted 
average and shows promise as a current and future tool for the quantitative monitoring of pollutants in the environment. The 
work demonstrates the development and screening of novel passive sampling devices for the monitoring of priority pollutants 
such as pesticides. The pesticides include Atrazine (Log Kow 2.3, Mol. Weight 215.68 gmol-1), Dieldrin (Log Kow 5.4, 
Mol. Weight 380.91 gmol-1) (figure 1), Alachlor (Log Kow 3.5, Mol. Weight 269.77 gmol-1), Hexachlorobenzene (Log 
Kow 5.31, Mol. Weight 284.8 gmol-1) and Trifluralin (Log Kow 5.27, Mol. Weight 335.28 gmol-1) to name but a few. This 
work shows results for the determination of pesticides in water using passive samplers with analysis performed using gas 
chromatography. The study involves determination of optimum enrichment and extraction times for each pesticide studied.

P28
Green Energy From Marine Algae: Biogas Production From Anaerobic Digestion Of Irish Seaweed 
Species
C. Vanegas, J. Bartlett
Centre for Sustainability, Institute of Technology Sligo, Sligo, Ireland

As fuel prices and dependence on imported oil is increasing and green house emissions are rising, the need for new and 
sustainable energy sources is well recognised. Marine algae have emerged as an alternative feedstock for the production 
of renewable fuels such as biogas. In addition to energy potential, other characteristics of algae make them attractive as an 
energy source including their ability to absorb carbon dioxide, higher productivity rates than land-based crops, and the lack 
of water consumption or land competition. For Ireland, biofuels from marine algae can play an important role by reducing 
imports of increasingly expensive fossil fuels as well as providing the energy in rural communities. In this study, four potential 
seaweed species common in Irish waters, Saccorhiza polyschides, Ulva spp, Laminaria digitata and Saccharina latissima 
were digested in a two-phase anaerobic digestion (AD) process over 128 days to investigate their suitability for production 
of biogas. Digesters fed with S. latissima yielded the maximum biogas value (553 ml/gVs), among the seaweeds tested. 
Biogas produced from S. polyschides reached 475 ml/gVs, L. digitata 406-420 ml/gVs followed by the green seaweed Ulva 
spp producing 353 ml/gVs biogas. The methane and carbon dioxide percentages ranged between 65-85% and 14-10%, 
respectively. The results from this work demonstrated that the seaweed species subjected to AD are good candidates for 
the production for biogas. Macroalgae has an enormous potential as a sustainable feedstock for the production of biogas, 
however, their use on a large scale process, will require further investigation to increase its yield.
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Bio-inspired marine anti-fouling strategies for reducing the cost of ownership of marine deployed 
structures. 
Timothy Sullivan1,2, Fiona Regan2,1
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(MESTECH), DCU, Dublin, Ireland

Biofouling is the undesirable attachment and accumulation of organisms on immersed surfaces. It has long been a major 
problem for industries operating in the marine environment. Many solutions to this problem have been attempted, including 
the use of mechanical methods of fouling removal, biocidal coatings and materials. However, none of these methods have yet 
proven to be ideal, mainly as a result of power limitations or harmful ecological consequences. Biomimetics or bio-inspired 
design, the concept of borrowing or adapting solutions already available in nature to produce novel technological advances 
or materials, is an unique pathway to producing completely novel solutions to biofouling. Without adequate maintenance, 
deployed technology will show a degradation in performance over time; deployed energy infrastructure will become heavily 
fouled and demonstrate poor efficiency; buoys and movable structures will show undesirable growths of macrofouling. By 
establishing environmentally benign solutions to biofouling through bio-inspired approaches, the cost of ownership will be 
reduced, yet performance and efficiency will increase. This marine bio-inspired approach is vital in the support of a marine-
based technology infrastructure and the data that it generates.

P30
n-Heptane Hydroisomerisation over Mixed Precious Metal Catalysts
Talib Albyati1, Sophie E. Wilkinson2, Arthur A. Garforth2, Aidan M. Doyle3
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2School of Chemical Engineering and Analytical Science, University of Manchester, Oxford Road, Manchester, M13 9PL, UK, 

3Division of Chemistry and Environmental Science, Manchester Metropolitan University, Chester St., Manchester, M1 5GD, 
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Precious metals supported on nanoporous zeolites catalyse the successful transformation of a range of hydrocarbons to 
useful chemical compounds with a minimum of environmental waste. The purpose of this work is to investigate the activity 
and selectivity of alkane hydroisomerisation over a variety of mixed metal nanoparticles encapsulated within the pores of 
SBA-15 and zeolite Y.

Pt-SBA, Ni-SBA and Pt/Ni-SBA were prepared by incipient wetness and tested in the hydroisomerisation/hydrocracking of 
n-heptane. Experiments were conducted in a micro-reactor at atmospheric pressure over the temperature range 250-400 oC. 
The selectivity to hydroisomerisation products was highest on Pt-SBA reaching a maximum of 23.1 wt% at 400 oC compared 
to the other two tested catalysts. The selectivity to cracked products was highest on the Ni-SBA and Pt/Ni-SBA catalysts, 
reaching 100 wt% at temperatures of 350 oC and 400 oC respectively, whereas Pt-SBA reached 19.1 wt%.  A direct linear 
relationship was found between the total conversion and selectivity to cracked products for Ni-SBA and Pt/Ni-SBA. Ni-SBA 
yielded the most coke deposition at 0.191 wt % compared to Pt/Ni-SBA and Pt-SBA, which were 0.119 wt% and 0.116 wt 
%. From TEM analysis it is clear that on the bi-metallic Pt/Ni-SBA catalyst, the metal particles are 13.68% smaller, with a 
diameter of 13.42 ± 4.17 nm, and more dispersed than on either of the mono-metallic catalysts, therefore allowing for a 
greater surface area for reaction. The catalytic activity and selectivity of n-heptane over Y zeolite catalysts will be compared 
to those on SBA-15.

P31
Effects of the different grape rootstocks on the aluminum, copper, iron, manganese and zinc 
concentrations of the grape musts.
István Fekete1, Nándor Rakonczás2, Dávid Andrási1, Péter Sipos1, Éva Bódi1, Béla Kovács1

1Institute of Food Science, Quality Assurance and Microbiology, Centre for Agricultural and Applied Economic Sciences, 
University of Debrecen, Debrecen, Hungary, 2Institute of Horticulture, Centre for Agricultural and Applied Economic Sciences, 
University of Debrecen, Debrecen, Hungary

Field experiment was set up at the model farm of University of Debrecen on humic sand soil. 12 different grape rootstocks 
were compared. Cserszegi Fűszeres scion was grafted into the above rootstocks. The concentrations of Al, Cu, Fe, Mn 
and Zn were examined in the musts of the different rootstocks to define which grape rootstock can uptake the examined 5 
elements from the soil in the smallest measure and to reduce the load of potentially toxic elements of grape musts and wines. 
The musts were analysed by ICP-OES. The concentrations of Al, Cu, Fe, Mn and Zn changed between 1.78-4.43 mg/kg, 
between 0.12-0.54 mg/kg, between 2.03-4.32 mg/kg, between 0.26-0.55 mg/kg, and between 0.11-0.47 mg/kg, respectively. 
These results justify, that the selection of the rootstocks influence the Al, Cu, Fe, Mn and Zn contents of the musts therefore, 
the selection of rootstock is an important factor to increase the food-safety in the wine product chain. On the basis of our 
results the Berlandieri x Riparia K125 AA is an advantageous rootstock, as the smallest aluminum, iron and manganese 
concentrations were found in its must. Advantageous rootstocks were the Aramon x Riparia 143B M. et de G. because of the 
lowest measured zinc content and the Riparia Selecta due to the lowest measured copper content. The work was supported 
by the TÁMOP-4.2.2/B-10/1-2010-0024 and TÁMOP-4.2.1./B-09/1/KONV-2010-0007 projects. The projects are implemented 
through the New Hungary Development Plan, co-financed by the European Union, the European Social Fund and the 
European Regional Development Fund.
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Research of Food Articles from Latvia: Analysis of Essential Elements and Possible Contaminants
Zane Vincevica-Gaile1, Maris Klavins1, Vita Rudovica2, Arturs Viksna2
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Quantitative analysis of essential elements as well as detection of potential contaminants in food articles is an important issue 
not only within the scientific aspects of environmental and food sciences but also for assessment of consumers’ safety. The 
study involved analysis of different food articles such as products of animal origin derived by or without processing (cottage 
cheese, eggs), products that are consumed without processing such as bee products (honey, pollen), products of plant 
origin such as locally grown vegetables and fruits (carrots, onions, potatoes, apples) and locally produced beverages (apple 
juice, wine). Food samples were collected over all the territory of Latvia in the time period from 2009 to 2011. Sample pre-
treatment was chosen according to the product specifics but mostly wet mineralization was applied. Analysis of essential (e.g. 
Ca, Fe, K, Mn, Mg, Na) and potentially toxic elements (e.g. Cd, Co, Cr, Ni, Pb) was performed by appropriate quantitative 
analytical techniques: atomic absorption spectrometry (AAS), inductively coupled plasma mass spectrometry (ICP-MS) or 
total reflection X-ray fluorescence spectrometry (TXRF). Obtained results showed great dissemination of element ranges 
in products that was dependent on geographical origin, botanical origin, applied agricultural praxis or product processing 
specifics. In overall, it was concluded that element content in food articles is dependent on some environmental factors 
(e.g. geographical or seasonal) but contamination by potentially toxic elements might be initiated by the consequences of 
anthropogenic activities and is influenced also by food processing and storage specifics.

P33
Dealing with spatial outliers and mapping uncertainty for evaluating the effects of urbanization on soil: A 
case study of soil pH and particle-size fractions in Hong Kong
Xiao-Lin Sun1,2, Ming Hung Wong2, Sheng-Chun Wu2

1College of Agriculture, Guangxi University, Nanning, China, 2Croucher Institute for Environmental Sciences, Department of 
Biology, Hong Kong Baptist University, Kowloon Tong, Hong Kong

The effects of urbanization on soil have been accelerating around the globe and there is a need for these effects to be 
evaluated precisely. In order to do this, spatial outliers and mapping uncertainty should be handled properly. The present 
study aimed to deal with these two problems using a case study of soil pH and particle-size fractions in Hong Kong. Based 
on 133 samples collected in an urban and peri-urban mixed area of Hong Kong, robust estimators for spatial variogram were 
first adopted with a procedure for identifying spatial outliers to remove spatial outliers. Then, 1000 models were simulated 
for each soil property using Monte Carlo Markov Chain, in order to characterize parameter uncertainty. Finally, 100 of the 
models were randomly selected to construct soil maps using kriging, and the interpolation uncertainty was characterized 
using Sequential Gaussian Simulation. Based on the total 100 000 simulated values at each location for each soil property, 
temporal variation of the soil property across the past half century was derived against the soil series map established in 
1960s for this area. Probability that soil property value changed after urbanization was also computed to show if the change 
is confident at a significance level. Results showed that temporal variations of the soil properties obtained through simple 
comparison between soil maps of pre-urbanization and post-urbanization can not be completely attributed to the effects 
of urbanization, but partially to mapping uncertainties. Urbanization in Hong Kong has influenced soil pH slightly and soil 
particle-size fractions relatively strongly.

P34
GIS as a tool to identify potential associations between environmental and health data
Chaosheng Zhang
GIS Centre, Ryan Institute and School of Geography and Archaeology, National University of Ireland, Galway, Galway, 
Ireland

Geographical information system (GIS) is widely recognised as useful tools in environmental and health studies. With the 
large number of environmental and health databases constructed at regional, national and international scales, the analyses 
of such data and their associations become a challenging task. Spatial analysis functions in a GIS provide useful tools for 
interpretation of environment and health data which contain both attribute and spatial information. The topics discussed in 
this study included spatial outlier identification, spatial variation and spatial modelling. Outliers in a dataset can cause biased 
statistical results if they are not properly identified and handled. Spatial outliers are indentified based on a comparison with 
their neighbouring data, and they may imply a different process from the background such as pollution or disease hotspots. 
Spatial variation has been conventionally evaluated using visual interpretation based on maps, but the development of local 
statistics enables its quantification spatially. Meanwhile, a geographically weighted regression can be applied to model the 
spatially varying relationships between environment and health parameters, making it possible for the spatial modelling of 
environment and health variables. These issues are demonstrated using environmental geochemical data from Ireland.
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Study of Decision System Technology of Water Pollution Emergencies Based on GIS
Lin Kui, Yang Dayong, Li Yuan, Yang Jian
Center of Research on Env.of Economically Developed Regions, South China Institute of Environmental Sciences.MEP, 
Guangzhou City,Guangdong Province, China

How to address water pollution emergencies is a complex task with integration of several elements. Introducing the spatial 
decision support technologies into the aquatic environment computation, the paper discusses how to integrate the aquatic 
environment prediction model, decision analysis approaches with spatial analysis technologies and makes analysis of 
the structure of the aquatic environment spatial decision model and the process of establishment. The properties of the 
application model are elaborated with cases and relevant constructive conclusions are finally made. The research in the 
paper has adapted to the environment management in the new phase and met the urgent demand in the water pollution 
emergencies; hence it is of practical significance. 

P36
Grid-based computation methods of Topographic Wetness Index to account for elevation in conjunction 
with the Hybrid Soil Moisture Deficit Model
Gillian Lewis, Nicholas. M. Holden
UCD School of Biosystems Engineering, University College Dublin, Dublin, Ireland

At present, the Hybrid Soil Moisture Deficit (HSMD) model (Schulte et al. 2005) assumes a non-dimensional flat field scenario 
where the only input of water is rainfall. The Sustainable Nutrient Management Decision Support System (SNM-DSS) uses 
the HSMD model to predict periods when there is a transport vector to link pollution sources to targets. The development of 
an add-on to the model which can account for the movement of water from high to low elevation will improve the temporal 
accuracy of ‘safe’ slurry spreading periods. Topographic Wetness Index (TWI) is a grid-based terrain analysis tool used 
to predict the spatial pattern of soil water accumulation within the landscape based on local slope gradient and upslope 
catchment area. Gridded Digital Elevation Maps (DEMs) of varying resolution were used to compute TWI using three different 
flow accumulation algorithms to calculate upslope contributing area; D8, Dinfinity, and Multiple Flow Direction. Distribution 
and variation of TWI grid-cell values between each TWI grid are analysed and compared for ability to produce realistic soil 
water accumulation patterns. Field reconnaissance of selected locations was used to further validate the accuracy of TWI and 
to predict soil water distribution within the landscape.

P37
Effects of Bacterial-feeding Nematodes and Prometryne on Soil Bacterial Community
Huixin LI, Feng HU, Jihai ZHOU, Manqiang LIU
College of resources and environmental sciences,Nanjing Agricultural University, Nanjing, China

Most agricultural soils in Asia and Europe are treated with herbicides every year. There is an increasing concern that 
herbicides not only affect the weeds but also microbial community present in soil, and that these non-target effects may 
degrade the performance of important soil functions. The objectives of this study are to investigate potential effects of 
nematodes on prometryne degradation in contaminated soil as well as the responses of soil bacterial community to 
nematodes and prometryne. Microcosm experiments were carried out to study the effects of bacterial-feeding nematodes and 
indigenous microbes and their interactions on prometryne degradation and bacterial community structure in contaminated 
soil. The results showed that soil enzyme activities were enhanced by prometryne contamination in the beginning of the 
experiment, and weakened in the later stage. Bacterial-feeding nematodes boosted enzyme activities in contaminated soil, 
thus accelerating prometryne degradation. Denaturing gradient gel electrophoresis (DGGE) analysis showed that Species 
richness, Shannon-Wiener index and Evenness of soil bacteria were affected significantly by prometryne and nematodes 
during the incubation period. They increased first, then decreased, and later increased again. The cluster analysis of DGGE 
profiles showed that the similarities of soil bacterial community in all treatments and controls were 75%,44%, 78% and 49% 
at Day 0, 8, 18 and 30, respectively. DGGE profiles showed that some characteristic bands appeared and some were lost in 
all treatments compared with controls, which demonstrated that nematodes and prometryne affected soil bacterial community 
clearly.

P38
Spatial analysis approaches to investigate bioaccessibility of potentially toxic elements in Northern 
Ireland soils
Sherry Palmer1, Ulrich Ofterdinger1, Jennifer M. McKinley2, Amy Barsby2
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Determining bioaccessibility of trace elements in soil is important when assessing risks to human health from both 
anthropogenic and natural sources.  While much research has been conducted in terms of both in vitro and in vivo 
bioaccessibility and bioavailability of known potentially toxic elements (PTEs) such as lead and arsenic, more knowledge 
is required about element speciation and bioaccessibility of geogenous PTEs correlated to specific soil types and parent 
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bedrock geology. Northern Ireland is a geologically unique region with highly variable geology and geochemistry.  While trace 
element levels may exceed soil guideline values (SGVs) in some regions in Northern Ireland, the true risk to human health is 
not fully understood for such trace elements in all soil types.  The aim of this research is to ascertain bioaccessibility of a suite 
of known PTEs observed in soils in Northern Ireland as identified previously by research undertaken as part of the Geological 
Survey of Northern Ireland Tellus1 project.  By applying the unified BARGE method to simulate human gastrointestinal 
digestion and using multi-variable spatial analyses, the presented project aims to better constrain actual risks to human 
health across individual soil types and parent material in Northern Ireland.  In turn, this may provide a basis for better 
evaluation of land remediation requirements in areas where natural trace element levels may exceed SGVs. 1The Tellus 
project was funded by the Northern Ireland Department of Enterprise, Trade and Investment and by the Rural Development 
Programme through the Northern Ireland Programme for Building Sustainable Prosperity.

P39
Multianalytical approach to characterize the minerals associated to coals and diagnose their potential 
risk by using combined instrumental microspectroscopic techniques and thermodynamic speciation
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The goal of this article is to propose a routine methodology multianalytical based on the combination of Optical Microscopy 
(OM) with instrumental microscopic techniques like Electron Microscope (HR-TEM and SEM) coupled to Energy Dispersive 
X-Ray Spectroscopy (EDS), Confocal Microscopy (CM) and Micro-Raman Spectroscopy (MRS) like tools for the research of 
the mineralogical composition. To demostrate this, it was applied on samples of coal from different origins (five continents) 
and different mineralogical composition. The analytical approach makes use of OM to select the different mineral phases 
associated to coal samples. Then the instrumental microscopic techniques are used on the selected targets. The SEM/
EDS, HR-TEM/EDS and MRS analysis showed no significant differences in the chemical composition of the main minerals 
found associated to coal, such as oxides, sulphides, sulphates, silicates, carbonates and others. Those techniques provide 
fast, non-destructive and highly-selective analysis of both the surface and the coal inner bulk. Moreover, thermodynamic 
speciation through chemical modelling simulations gives the required information to confirm the stability of secondary 
minerals detected in the samples and helps to diagnose the potential environmental risks associated to their weathering

P40
Applied investigation on the occurrence of hazardous volatile elements and nanoparticles in Bulgarian 
coal fly ashes and the effect on human health exposure
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A multifaceted instrumental approach was employed to determine the chemistry and mineralogy of pulverized-coal-
combustion fly ashes from Bulgarian power plants.  Low-rank, high-mineral matter Bulgarian coals were studied using a 
variety of chemical, optical, and electron beam methods.  The larger fly ash carbon phases include charred carbons in 
contrast to coked carbons present in the fly ashes of bituminous-coal-derived fly ashes.  Nanoscale carbons include multi-
walled carbon nanotubes (MWCNTs) encapsulating Hg, Se, and As, among other elements.  In addition to the glass which 
dominates the fly ash, relatively coarse ‘rock fragments’, consisting of an unmelted to partially melted core surrounded by a 
glassy rim, are present in the fly ash.  Nano-scale minerals can contain hazardous elements and, along with metal-bearing 
multiwalled nanotubes, can be a path for the entry of hazardous particles into the lungs and other organs. Both fly ash 
sources contain a variety of amorphous and nano-crystalline trace-element-bearing particles, both associated with multi-
walled carbon nanotubes and as particles independent of carbons.
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Arsenic removal using natural material based sorbents
Linda Ansone, Maris Klavins, Zane Vincevica-Gaile
Department of Environmental Science, University of Latvia, Riga, Latvia

Arsenic contamination of waters is a global problem. Drinking water suplied in many countries contains dissolved arsenic 
in excess of maximum level recomended by World Health Organization. Polluted water can cause important threats to 
the human health, therefore it is important to study chemical processes what hapens with the elements when they reach 
environment, environmental pollution and possible solutions for environmental remediation, for instance, development of 
environmentally friendly sorbents. Perspective materials, that could remove arsenic from waters might be peat, modified peat 
and iron humates.

Peat, peat modified with iron compounds, iron humates, were synthesized and tested for sorption of arsenic compounds in 
comparison with weakly basic anionites. Characterization of sorbents was done using: FT-IR spectroscopy, determination of 
iron content, scanning electron microscopy figures, and estimated specific surface area. Arsenic determination was carried 
out using AAS with flame atomization. The highest sorption capacity was observed using peat sorbents modified with iron 
compounds. Sorption of different arsenic speciation forms onto iron modified peat sorbents was investigated as a function 
of pH and temperature. It was established that sorption capacity increases with a rise in temperature, and the calculation of 
sorption process thermodynamic parameters indicates the spontaneity of sorption process and it has endothermic nature.

To conclude, arsenic sorption onto peat is much weaker than on modified peat and synthetic sorbents. Modification of studied 
sorbents with iron oxo(hydroxides) helps significantly to enhance sorption capacity probably due to formation of As-O-Fe 
bonds.

P42
Toxicity and bioaccumulation of isoproturon in green alga Chlamydomonas reinhardtii
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Isoproturon as a herbicide is widely used for killing annual grasses and weeds in China and other countries. However, 
overuse of isoproturon results in contamination to aquatic environments. The purpose of the study was to test the 
accumulation and degradation of isoproturon in a green alga and elucidate the mechanism for cellular tolerance to 
isoproturon toxicity. The growth rate, chlorophyll content and antioxidant enzyme activities were determined by microscope 
and spectrophotometer. Isoproturon was quantified using HPLC. Transcripts were measured by RT-PCR. The tested green 
alga, Chlamydomonas reinhardtii, is a eukaryotic model unicellular alga exposed to a series of isoproturon concentrations 
at 0, 15, 25, 35 and 50 µg L-1. With concentrations of isoproturon, the growth rate and total chlorophyll content, as well 
as chlorophyll a fluorescence parameters were negatively affected in a dose-dependent manner. Under the isoproturon 
stress, oxidative damage and antioxidant enzymes such as SOD, APX, CAT and GST were measured. The biochemical 
response was confirmed by RT-PCR approach, by which the transcripts were determined. Most of the enzyme activities 
and transcription were activated. Moreover, C. reinhardtii accumulated isoproturon, but the biodegradation of isoproturon in 
cells was moderate during a short time exposure, and bioconcentration factors (BCFs) for isoproturon ranged from 284.24 
to 23.25. The biological processes can be interpreted as an internal tolerant mechanism, which may permit to develop green 
alga-based clearing-up systems for bioremediation of herbicide-contaminated aquatic environments. 

P43
Source and Trend of Polychlorinated Biphenyls in Soils of Scotland
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Concentrations of polychlorinated biphenyls (PCBs, 7 ICES congeners) were determined in surface soil samples (0-5 cm) 
collected at 20 km grid intersects throughout Scotland, during a three year period (2007-2009). The PCBs were present 
in detectable amounts and most individual congeners were present in all samples. The total concentrations of PCBs were 
from 0.035 to 11.2 ng g-1 dry weight (mean: 1.71 ng g-1). In most of the samples, the dominant congeners are PCB 138 and 
153 (average > 50% of total PCBs) which is consistent with soil PCB congener profiles across the UK (EA, 2007). When 
comparing the average congener profiles for the 10 percent samples with the highest total PCB concentration with 10 percent 
with the lowest, the lowest 10 percent of samples have elevated contribution from the lower congener (PCB 28, 10% Vs 5%). 
This could reflect remoteness from a significant source and is consistent with the hypothesis that the lighter congeners have 
longer average transit distances (Beyer et al., 2000). Also other studies have suggested more remote sites have elevated 
contributions from lower, more volatile congeners (Motelay-Massai et al., 2004). However, concentrations of PCBs were lower 
in recent samples than that (15-321 ng g-1, 96 ng g-1) in samples collected in 1990, which suggest a significant decline in PCB 
burdens in soil during the last two decades.



83

P44
Cool towns for the elderly - protecting the health of elderly residents against urban heat. First results of STOPHO
Hans-Peter Hutter1,5, Arne Arnberger2, Brigitte Allex2, Renate Eder2, Franz Kolland3, Anna Wanka3, Beate Blättner4, Henny 
Annette Grewe4, Michael Kundi1, Peter Wallner1,5

1Institute of Environmental Health, Center for Public Health, Medical University, Vienna, Austria, 2Institute of Landscape 
Development, Recreation and Conservation Planning, University of Natural Resources and Life Sciences, Vienna, Austria, 

3Institute of Sociology, University of Vienna, Vienna, Austria, 4Department of Nursing and Health Sciences, University of 
Applied Sciences Fulda, Fulda, Germany, 5Medicine and Environmental Protection, Vienna, Austria

The 2003-heat wave in Europe resulted in 70.000 deaths. Particularly at risk were those over the age of 65 and socially 
isolated persons. Predicted changes in climate increase the health risk for the elderly during heat waves in the future. This 
study, supported by the Climate and Energy Fund within the ACRP-Programme, explored how elderly people perceive heat 
and how they adjust their behavior in response to it. Stakeholders were asked about the importance of that topic for health 
care policy and management as well as urban planning. Using a standardised questionnaire, 400 subjects (>65y) living in 
four different quarter types were interrogated via telephone interviews. In addition, face-to-face interviews with residents in 
retirement homes (n=200) and 15 in-depth interviews with stakeholders from city planning, health care etc. were carried out. 
: Participants adjusted their behavior during a heat wave mainly by wearing lighter clothes, increasing their liquid intake, 
carrying out activities mainly in the morning and the evening, drawing curtains and closing windows during daytime. Half of 
those with low educational level perceived great discomfort because of heat while only a quarter of those with high school or 
university degrees reported such perceptions.

The stakeholder interviews showed that most experts were aware of the issues of climate change and heat waves. However, 
many of them have not related heat waves with risks for the elderly. Based on study results, coping strategies and measures 
reducing the risk for the elderly during and after heat waves will be developed.

P45
The spatial location of fast food restaurant chains near schools: A Geographic Analysis.
Mary Callaghan, Colette Kelly, Michal Molcho, Saoirse Nic Gabhainn
Health Promotion Research Centre, National University of Ireland Galway, Galway, Ireland

 Childhood and adolescent obesity is an increasing public health concern in Ireland.  The food environment around schools 
can influence young people’s access to food and consequently affect their food choice.  The aim of this study was to 
investigate the distribution of well known fast food restaurant chains surrounding the post-primary schools which participated 
in the 2010 Health Behaviours in School-aged Children (HBSC) study in Ireland in relation to area level deprivation and 
school type. Geocoded post-primary schools (n=119) and fast food restaurant chains were mapped using Geographic 
Information Systems (GIS).  Buffers were created around schools to identify the number of fast food restaurant chains 
that were within 1km and 2km distances of the schools.  Chi Square analyses were conducted to assess the differences 
in number of fast food restaurant chains, within 1 and 2km of the schools by type of school (urban/rural, DEIS/non-DEIS).  
Spearmans rho was used to assess the correlation between deprivation and number of fast food restaurants.  Overall, 
46.2% and 56.3% of post-primary schools had one or more fast food restaurants located within 1km and 2kms of the school, 
respectively.  Proximal location of fast food restaurant chains was found to be greater for urban schools.  There was no 
difference between DEIS and non-DEIS schools.  A positive correlation between deprivation and fast food restaurant chains 
was observed.  Further research is needed to assess the relationship between the food environment around schools, student 
dietary habits and obesity risk.

P46
Improvement of nutritional value of food sprouts with enrichment of molybdenum and selenium, as well 
as their microbiological analysis
Éva Bódi, Ferenc Peles, István Fekete, Dávid Andrási, Béla Kovács
University of Debrecen, Centre for Agricultural and Applied Economic Sciences, Institute of Food Science, 
Quality Assurance and Microbiology, Debrecen, Hungary
Based on the data of the literature it can be stated that the sprouts fulfill the requirements of the modern nutritional science 
for whole-food. Since the biological function of trace elements is outstanding, the objective of this work was to study the 
enrichment of molybdenum and selenium during germination of wheat- and pea sprouts (Triticum aestivum and Pisum 
sativum).  The total element concentration was determined by inductively coupled plasma optical emission spectrometry 
(ICP-OES) and inductively coupled plasma mass spectrometry (ICP-MS). During the microbiological analysis of the sprouts, 
the total plate count, the coliform bacteria count, furthermore the yeast and mould count have been determined by pour 
plate technique. Due to our experiments, we can draw the conclusion that on the one hand, it is advisable to treat sprouts 
with molybdenum and selenium, since sprouts are able to uptake these elements in high concentration and in this way they 
can contribute to cover our daily molybdenum and selenium needs to a great extent. On the other hand, on the basis of the 
microbiological analysis of the seeds, it has become apparent that the microbiological load of the seeds is already high and it 
increases during germination. Therefore, reducing the microbiological infection of seeds is extremely important and the initial 
microbiological load should also be controlled. The work was supported by the TÁMOP-4.2.2/B-10/1-2010-0024 and TÁMOP-
4.2.1./B-09/1/KONV-2010-0007 projects. The projects are implemented through the New Hungary Development Plan, co-
financed by the European Union, the European Social Fund and the European Regional Development Fund.
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Analysis of element contents in breast-milk by inductively coupled plasma mass spectrometry
Béla Kovács1, Mária Tarsoly1, Kinga Nagy1, Dávid Andrási1, István Fekete1, Zsuzsa Varga2, Endre Nagy2

1Institute of Food Science, Quality Assurance and Microbiology, Centre for Agricultural and Applied Economic Sciences, 
University of Debrecen, Debrecen, Hungary, 2Division of Endocrinology, Department of Medicine, University of Debrecen 
Medical and Health Science Center, Debrecen, Hungary
Breast milk is the first food for a infant and it serves as the sole source of each macro- and micro elements, required for 
the biological functions and growth during the early stages of life. Micro element contents of breast-milk are therefore of 
importance for the healthy growth of the infant. Accurate results are required for researchers to determine the concentrations 
of changes of trace elements in the breast-milk during the lactation progresses. So the whole analytical method (sample 
preparation and instrumental measurement) was tested to reach accurate concentrations of Co, Cr, Cu, I, Mn, Mo, Ni, Se, 
Sr and Zn in breast-milk. Various sample preparation method was examined to get a clear measureable solution. A sample 
is measureable when the constituents are digested or solved. Thus digestion and dilution methods were also tested for 
instrumental analysis. As the concentration of the above elements is too small to analyse hence a very powerful analytical 
method is required which is very sensitive and has small detection limits of the above elements. We determined that the 
inductively coupled plasma mass spectrometry (ICP-MS) is almost the only method which can perform this requirement. So 
the analytical conditions of ICP-MS were also evaluated for analysis of the above elements in breast-milk. The work was 
supported by the TÁMOP-4.2.2/B-10/1-2010-0024 and TÁMOP-4.2.1./B-09/1/KONV-2010-0007 projects. The projects are 
implemented through the New Hungary Development Plan, co-financed by the European Union, the European Social Fund 
and the European Regional Development Fund.

P48
Correlation between trace elements and homocysteine concentrations in hemodialysis patients
Ildikó Kiss1, András Kádár3, Béla Kovács2, János Mátyus3, István Kárpáti3, István Fekete2, József Balla3, Zsuzsa Varga3

1Department of Inorganic and Analytical Chemistry, University of Debrecen Centre of Arts, Humanities and Sciences, 
Debrecen, Hungary, 2Institute of Food Science, Quality Assurance and Microbiology, Centre for Agricultural and Applied 
Economic Sciences, University of Debrecen, Debrecen, Hungary, 3Department of Medicine, Division of Nephrology, Health 
and Medical Science Center, University of Debrecen, Debrecen, Hungary
Hyperhomocysteinaemia (HHC) is associated with atherosclerosis that is one of the main causes of death in hemodialysis 
(HD) patients. In animals trace elements such as Co and Ni attenuated vitamin B12 deficiency-induced HHC. However, 
relationships between homocysteine and these trace elements have not been examined in human. Therefore, we 
determined correlation between Co and Ni and homocysteine in 122 hemodialysis patients and 50 healthy controls. Since 
Se plays important role in prevention of oxidative stress its concentration has also been determined. As the concentration 
of determined elements are low and the quantity of samples is limited, inductively coupled plasma mass spectrometry 
(ICP-MS) was used for measuring of concentration of Co, Ni and Se in human serum. When patients were divided into 
groups according to their homocysteine level we found no significant differences in concentrations of Co and Se, while 
Ni negatively (r=-0.289, p<0.006) correlated with concentration of homocysteine independently of polymorphism of 
methylenetetrahydrofolate reductase. Nickel, but not cobalt at concentrations found in HD patients significantly decreased 
homocysteine and S-adenosylhomocysteine concentrations in human peripheral mononuclear cells. These results suggest 
that nickel might also involve in the regulation of methionine-folate cycle in humans, as was demonstrated in animal 
experiments. The work was supported by the TÁMOP-4.2.2/B-10/1-2010-0024 and TÁMOP-4.2.1./B-09/1/KONV-2010-0007 
projects. The projects are implemented through the New Hungary Development Plan, co-financed by the European Union, 
the European Social Fund and the European Regional Development Fund, and by the Hungarian Scientific Research Fund 
(Grant numbers OTKA T 22739 and T 48596).

P49
Relationship between Source/Sink Landscape Pattern and Stream Health in Naoli River Basin, Sanjiang 
Plain, Northeast China
Jianhua Wang1,2, Jinghan Tian2, Xianguo Lu3, Xiaoyan Li1, Yujun Ma1

1Beijing Normal University, Beijing, China, 2Cangzhou Normal University, Cangzhou, China, 3Northeast Institute of Geography 
and Agroecology,CAS, Changchun, China
An ecological survey of stream health including habitat investigation, sample collection of the aquatic benthic invertebrates 
and water monitoring was conducted at 21 sampling sites in the Naoli River Basin, Sanjiang Plain, Northeast China in July 
2007. Then, stream health assessment was performed using the index of the stream habitat quality and the index of biotic 
integrity of the benthic invertebrates, which were used as the stream health ecological indexes. Meanwhile, according to 
the source/sink Location-weighted Landscape Contrast Index (LCI) model, taking stream health as an objective, using RS 
and GIS technology, this study distinguished source and sink landscape patches, and assigned weight values based on 
anthropogenic disturbances degree. Then, analysis of the source/sink landscape pattern and calculation of the source/sink 
LCIs of the basin and riparian (basin-LCI and riparian-LCI) was completed. Finally, non-parametric Spearman correlation 
analysis between the stream health ecological indexes and the basin-LCI (and the riparian-LCI) showed that: 1.significantly 
negative correlation between the basin-LCI (and the riparian-LCI) and the stream health ecological indexes; 2.the correlative 
degree between the riparian-LCI and the stream ecological indexes is significantly higher than that of the basin-LCI (p<0.01). 
Therefore, the study inferred that riparian landscape pattern and stream health is closely related in the Naoli River Basin.
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Anthropogenic sources and their corresponding spatial patterns of Pb in urban soils at different spatial 
scales in Ireland
Chaosheng Zhang
National University of Ireland, Galway, Galway, Ireland

One of the main challenges in urban soil studies is to identify the anthropogenic sources of pollutants. This study 
investigates the associations between anthropogenic sources and their corresponding spatial patterns of Pb in urban soils 
at different spatial scales in Ireland: the national scale, a regional scale of Galway City, site scales of green areas of a 
roadside sports ground, a historical rubbish dumping site and a bonfire site. At the national scale, the spatial patterns of 
elevated concentrations of Pb in soils are in line with the locations of major urban areas and mining sites, affected by the 
anthropogenic sources of urbanization and mining activities. At the regional scale of Galway City, elevated concentrations 
of Pb is found in the city centre areas with high density of road network, related to the source of historical traffic emissions. 
Elevated Pb concentrations along the roadsides of a sportsground also showed the sources of historical traffic emissions. 
The rubbish dumping associated elevated Pb concentrations were located at areas where the rubbish was exposed in 
the air or the top soil cover was thin. The bonfire associated elevated Pb concentrations were found as scattered spatial 
outliers. Spatial patterns at large spatial scales are helpful for the identification of sources at large scales, and vise versa. 
Such associations between spatial patterns and sources of pollutants help to improve our knowledge of urban soil pollution 
processes and pollution management.

P51
The use of the halophyte plant species Kosteletzkya virginica  to remove heavy metals from the 
environment : few lessons from  Belgium-China scientific collaboration
Stanley Lutts1, Ruiming Han1,4, Emilie André1, Chen Jiang Ruan2, Guanling Cui1, Grégory Mahy3, Pin Qin4

1Catholic University of Louvain, Louvain-la-Neuve, Belgium, 2Dalian National University, Dalian, China, 3Université de Liège, 
Gembloux, Belgium, 4Nanjing University, Nanjing, China

Kosteletzkya virginica is a perennial halophyte introduced into China as a potential species to improve tidelands and produce 
biodiesel. It is demonstrated that this plant species could also be used as a promising species to remove heavy metals from 
the contaminated water and soil in polluted salt marshes. The plant is producing mucilage, consisting in polysaccharides 
exhibiting negatively charged functional groups and is able to sequester high amounts of toxic divalent cations such as Cd2+, 
Zn2+ or Cu2+. The amounts and the nature of the mucilage is directly influenced by salt stress and it is demonstrated that 
salinity improves plant resistance to heavy metals through a decrease in heavy metals translocation from root to shoot, and 
through an increase in physiological tolerance to secondary-induced oxidative stress. Our scientific network demonstrated 
that hormones are directly involved in plant response to heavy metals and that cytokinins play key roles in delaying 
senescence process. Micro-PIXE and laser-ablation mapping of toxic elements within seeds demonstrated that only traces 
of toxic elements are translocated to the seeds and that the plant could therefore be used at the same time for oil production 
and phytoremediation purposes. Biosorption experiments gave evidences that roots of this species are especially efficient 
to bind heavy metals and that dry powder obtained from this plant material could be used as natural resins to clean polluted 
water. It is concluded that K. virginica is a valuable plant material for cheap phytomanagement of heavy metals contaminated 
marshes in rural areas.

P52
Lead lability in alluvial soils of the River Trent catchment, U.K.
Maria Izquierdo, Andrew M. Tye, Simon R. Chenery
British Geological Survey, Keyworth, Nottinghamshire, UK

Fluvial environments are a major pathway for the dispersal of trace pollutants, whilst alluvial soils act as historical repositories 
of contaminants from different sources. The UK has an extensive Pb mining history in areas such as the Pennines. We 
investigated the spatial changes in sources and bioavailability of Pb in alluvial soils of the River Trent floodplain. We used 
Pb isotope geochemistry and isotope dilution methods to identify the sources and measure reactive pools of Pb in 38 paired 
topsoils (0-15 cm) and subsoils (35-50 cm).

Lability of soils varied between 9-56%, with little difference between top and subsoils as a result of recycling of river bank 
soils. Soil pH was negatively correlated with lability. Source apportionment using 206Pb/207Pb and 208Pb/207Pb ratios showed 
that the isotopic ratios in the total, labile and pore water pools fitted along a mixing line between “Broken Hill Type (BHT)” 
Pb, used as additive before the phasing out of leaded petrol, and the Midlands coal/ Pennine ore Pb. Results showed that 
BHT Pb migrated downwards and reached 50% of total Pb in some sites. Statistically significant differences (P<0.05) in the 
isotopic composition of Pb in the total, labile and pore water pools suggested an enrichment in BHT Pb in the labile and pore 
water pools. It is likely that there are still BHT Pb additions into the alluvial soils at present and/or that anaerobic conditions 
induced by flooding helps maintain an enriched pool of recently deposited BHT Pb in the labile and pore water pools.
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Effects of vanadate supply on plant growth, Cu accumulation, and antioxidant capacities in Triticum 
aestivum L.
Haiou Wang, Lumeng You, Guangrong Zhong, Guoqing Shi
Department of Biological Science and Engineering, School of Chemical and Biological Engineering, University of Science and 
Technology, Beijing, China

The effects of normal vanadate (V) supply (40 µM) on copper (Cu) accumulation, plant growth and reduction of Cu toxicity 
in wheat seedlings (Triticum aestivum L.) were investigated. Upon exposure to excess Cu (300 µM), Cu accumulation (mg 
g-1dw) in the V addition treatment was about 10.2% in shoots and 16.7% in roots lower than that observed in plants with 
excess Cu only. Compared with the treatment of normal Cu (0.6 µM), excess Cu significantly induced lipid peroxidation 
indicated by accumulation of thiobarbituric acid reactive substances. The seedlings showed apparent symptoms of Cu toxicity 
and the plant growth was significantly inhibited by excess Cu. The applied V significantly decrease lipid peroxidation in roots 
caused by excess Cu, and inhibited the appearance of Cu toxicity symptoms. Moreover, the applied V effectively improved 
the antioxidant defence system to alleviate the oxidative damage induced by Cu. The V promoted superoxide dismutase 
(SOD) in both shoots and roots to reduce superoxide radicals, peroxidase (POD) and catalase (CAT) in shoots, and 
ascorbate peroxidase (APX) and dehydroascorbate reductase (DHAR) in roots to eliminate H2O2 in wheat seedlings.

P54
Identifying geogenic and anthropogenic influences on near surface deposits across urban and rural 
areas in Northern Ireland
Rory Doherty1, Siobhan Cox1, Ulrich Ofterdinger1, Rebekka McIlwaine1, Mike Young0,2

1Environmental Engineering Research Centre, SPACE, Queen’s University of Belfast, Belfast, Northern Ireland BT9 5AG, UK, 

2Geological Survey of Northern Ireland, Colby House, Stranmillis Court, Belfast, Northern Ireland, UK

Human health and environmental risk modelling require knowledge of levels of exposure from contaminants that may 
originate from natural or anthropogenic processes. Recent legislative guidance introduced in the UK suggests that ‘normal’ 
background levels of contaminants are considered in an effort to further define land which poses unacceptable levels of 
risk. This may be in form of naturally occurring contaminants that are shown not to pose an unacceptable risk or from 
contaminants from low level diffuse pollution. Here we consider the case of an urban metropolitan centre (Belfast) that 
overlies a distinct geological succession and compare it to similar geological successions in rural environments. Geochemical 
data sets that were sampled using the GBase protocol during the Tellus project are refined to specific geological units. These 
units are subdivided into shallow, deep, urban and rural datasets and statistical methods including principal component 
analysis (PCA) are applied. Within the urban sampling areas PAHs are ubiquitous with Mid Molecular Weight compounds 
dominating. This suggests a diffuse, airborne, anthropogenic source that dominated the urban area. PCA further identifies 
samples that are point sources that warrant additional investigation. This highlights the usefulness of these methods in 
differentiating between diffuse or background and point sources of contaminants.

P55

Source apportionment of airborne PAH in an urban environment
María Soledad Callén, José Manuel López, Amaia Iturmendi, Ana María Mastral
Energy and Environment, Instituto de Carboquímica (ICB-CSIC), Zaragoza, Spain

Urban environments constitute one of the main focuses of anthropogenic polycyclic aromatic hydrocarbons (PAH) 
generation. A study regarding PAH bounded to the airborne particulate matter PM10 was carried out in Zaragoza city, 
Spain during 2010-2011. The concentrations of 19 PAH were analyzed by gas chromatography with mass spectrometry 
mass spectrometry detection. The sources of PAH to ambient air in Zaragoza were determined by using the UNMIX model 
in order to discern qualitatively and quantitatively the main pollution sources affecting the sampling site. When the total 
PAH concentrations obtained experimentally were compared to the total PAH concentrations modeled by the UNMIX, the 
correlation was excellent. A total of four sources were identified by the model related to different anthropogenic pollution 
sources where the heavy-duty diesel vehicles and the traffic emissions factors were identified as the major contributing 
sources of PAH. Episodes were classified as a function of BaP concentrations, one of the most carcinogenic PAH according 
to Directive 2004/107/EC and the contribution of pollution sources was compared to the average PAH episodes. The 
highest BaP concentrations, involving a higher risk for human health, were produced during the cold season showing a 
remarkable increase in the heavy-duty diesel vehicles factor contribution.
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Transformation of soot particles upon coating of ammonium/triethylaminium sulfate
Hui Chen, Dawei Hu, Jianmin Chen, Lin Wang
Department of Environmental Science & Engineering, Fudan University, Shanghai, China

 Atmospheric aging of soot particles upon coating of ammonium/triethylaminium sulfate through heterogeneous reactions 
was studied. Soot particles were generated from a laminar flame under controlled burning conditions (methane and 
air, equivalence ratio Φ = 4.0), which possessed a substantial fraction of low-volatility organic constituents and hence 
were characterized with a net single scattering albedo (SSA) of 0.46 for 150 nm at 532 nm wavelength. Size-classified 
soot particles were induced to a sulfuric acid reservoir to acquire the acid coating and then neutralized by ammonia or 
triethylamine. Upon formation of ammonium/triethylaminium sulfate, variability in morphology, hygroscopicity, and optical 
properties of soot aerosols was measured using combined techniques of Hygroscopicity Tandem Differential Mobility Analyzer 
(H-TDMA), Aerosol Particle Mass Analyzer (APM), Cavity Ring-Down Spectrometer (CRDS), and Nephelometer. Soot 
particles shrunk during the two-step coating and humidification processes.  Deliquescence points (DRH) between 70-85% RH 
were observed for soot-ammonium/triethylaminium sulfate particles. The measured density of ammonium sulfate formed on 
soot was much less than its theoretical value, indicating a porous and non-crystal structure. Scattering cross section of soot 
particles remained constant during coating and humidification processes, while absorption cross section decreased upon 
coating of ammonium/triethylaminium sulfate and increased after elevation of ambient relative humidity.

P57
Optical properties of secondary organic aerosol measured using a broadband cavity spectrometer
Jun Chen1,2, John C. Wenger2,3, Dean S. Venables2,3

1Energy and Power Engineering Department, University of Shanghai for Science and Technology, Shanghai, China, 
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Near-ultraviolet optical properties of anthropogenic and biogenic secondary organic aerosol (SOA) are poorly characterised 
but could significantly influence local atmospheric photochemistry and the earth’s radiative balance. This work describes a 
novel and sensitive spectrometer based on incoherent broadband cavity-enhanced absorption spectroscopy (IBBCEAS) and 
its application to investigate the optical properties of SOA. The system was used in a simulation chamber to study the early 
stage photochemical oxidation of isoprene by OH under high NOx conditions. The aerosol extinction, which was calculated by 
subtracting the absorption of gas phase absorbers from the total extinction, was strongly correlated with the aerosol particle 
diameter.  This work extends the IBBCEAS technique to the shortest wavelengths yet reported while retaining high sensitivity 
across a wide spectral window (320 to 450 nm). We evaluate the usefulness of the chamber approach and discuss the 
potential of the IBBCEAS method for field observations to characterise the radiative properties of aerosols.  The approach is 
most likely to be valuable in megacities with high aerosol loadings, such as Beijing and Shanghai.

P58
Phthalate esters in indoor dust matter of Palermo (Italy) area. Extraction, GC-MS analysis
Santino Orecchio, Roberta Indelicato
Department of Chemistry, Palermo, Italy

Indoor air is normally monitored using automatic. Consequently, the costs and difficulty in managing the monitoring of a great 
number of indoor environments appear immediately relevant. A practical problem in analyzing environmental contaminants 
is their very low concentration near or below the detectable analytical limits. In air, concentrations widely vary over time. 
Interpreting trace contaminants concentrations in air and predicting the threat they pose to human life under variable 
physical-chemical conditions are very difficult.

The purpose of this work is to present a simple method to analyze phthalic esters in indoor dust, used as a passive sampler, 
because there is a correlation between the persistent allergic symptoms in children and the concentration of phthalic esters 
in dust collected in the bedrooms. The compounds analyzed in this paper are: dimethyl, diethyl, di-n-butyl, benzyl butyl, bis 
(2-ethylhexyl) and di-n-octyl phthalate.

Total PAEs concentrations in indoor dusts ranged from 216 to 4589 mg/kg, with an average of 1323 mg/kg. We note 
differences in phthalate concentrations between buildings from different construction periods; the total concentration of PAEs 
was higher in ancient houses compared to those constructed later. A linear correlation between total PAEs concentration and 
age of the building was calculated (r=0.71). The value of r increases if we consider single BBZP (r=0.84) and DEHP (r=0.92).
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Chemical composition and mineral nanoparticles in pyrite ash of an abandoned sulphuric acid 
production plant
Marcos L.S. Oliveira1, Colin R. Ward2, Maria Izquierdo3, Xavier Querol4, Luis F.O. Silva5,6
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Brazilian coal is characterised by high sulphide contents and therefore coal cleaning rejects are a potential source of sulphur. 
After sulphur extraction, a hematite-rich by-product known as roasted pyrite ash is obtained. Roasted pyrite ash contains 
significant amounts of environmentally sensitive elements in variable concentrations and modes of occurrence. Whilst the 
mineralogy of roasted pyrite ash associated with iron or copper mining has been studied, the mineral assemblage of coal-
derived roasted pyrite ash remain to be resolved. In this work we provide essential data on the chemical composition and 
nanomineralogy assemblage of roasted pyrite ash. XRD, HR-TEM and FE-SEM proved to be valuable tools to identify a large 
variety of minerals of anthropogenic origin. Iron-rich nanoparticles often contain high proportions of toxic elements such as 
As, Se, U and others. A number of elements such as As, Cr, Cu, Co, La, Mn, Ni, Pb, Sb, Se, Sr, Ti, Zn, and Zr were found to 
be present in individual nanoparticles and nanominerals (e.g. oxides, sulphates, clays) in concentrations up to 5%. The study 
of nanominerals in roasted pyrite ash from coal rejects is important to develop our understanding on the nature of this by-
product and to assess the interaction between emitted nanominerals, ultra-fine particles, and atmospheric gases, rain or body 
fluids, and thus the environmental and health impacts of pyrite ashes.

P60
Chemical characterizations of fog water in urban Shanghai
Pengfei Li1, Xiang Li1, Jianmin Chen1,2
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Global Environment Change and Fudan Tyndall Centre, Fudan University, Shanghai, China

Fog samples were collected in urban Shanghai from March 2009 to March 2010. Samples were analyzed by ion 
chromatography for the concentrations of major inorganic ions (Cl-, NO3

-, SO4
2-, F-, NH4

+, Ca2+, Mg2+, Na+, K+ and organic 
acid species (CH3COO-, HCOO-, MSA, C2O4

2-). SO4
2- and NO3

- were both the most dominant anion accounting for 41.8% and 
35.7% of the total anions, respectively, controlling the acidity of the fog. NH4

+ and Ca2+ accounted for 53.9% and 27.8% of the 
total cations, dominating the fog neutralization. Concentration of most inorganic ions dominated by anthropogenic source was 
much higher than that in other places all over the world due to the polluted urban atmosphere. Total ion concentration of fog 
water showed the strongest seasonal variation, with an average autumn and wintertime concentration about 3 times higher 
than that in spring and summer.

PAHs in eighteen fog samples were extracted by SPME and analyzed by GC-MS. Naphthalene (NaP), phenanthrene (Phe), 
anthracene (Ant) and fluoranthene (Flo) were dominant compounds in fog water. The total PAHs in fog water ranged from 
0.03 to 6.67 mg L-1 (mean of 1.06 mg L-1), and was much higher in winter than in summer. The concentration of PAHs in fog or 
rain water decreased after undergoing a pre-rain or pre-fog wash. The average concentration of PAHs was higher in fog than 
in rain. Diagnostic ratio analysis suggested that petroleum and combustion were the dominant contributors to PAHs in urban 
Shanghai.

P61
Removal of indigo carimine by bacterial biogenic manganese oxides
SHUIJIAO LIAO1, XIAO CHEN1, HUI WANG2, YUANJUN PEI2, GEJIAO WANG2
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Indigo carmine (IC) is one of widely used and highly toxic dyes and released in the effluents. High Mn(II) concentration will 
result soil acidification and be harmful to plants. Marinobacter manganoxydans MnI7-9, a deep-sea Mn(II)-oxidizing bacterium 
isolated from the Indian Ocean, showed a high resistance to Mn(II) (the MICs was 45 mM) and efficient Mn(II) oxidation ability 
(76.4% oxidation ratio at 10 mM). This strain was cultured to produce brown precipitates, which were centrifuged, filtered, 
and sieved to generate biogenic Mn oxides. SEM observation and XRD analysis showed that the biogenic Mn oxides were 
in stick shapes, adhered to the cell surface, and contained γ-MnOOH and δ-MnO2. The point of zero charge of the biogenic 
Mn oxides was 7.5 by salt titration method. The IC concentration was determined spectrophotmetrically by measuring the 
absorbance at 610 nm. The IC degradation for 24 h at 25℃ using the biogenic Mn oxides was 32.00 mg g-1 by the batch 
technique. In 3 d cultivation at 28 ℃ and shaked at 150 rpm, 97.17% IC was degraded in liquid A medium containing strain 
MnI7-9 and 10 mM MnCl2. These results indicate that strain MnI7-9 is a good candidate bacterium for the development of a 
simple and ecological method of wastewater remediation containing Mn(II) and IC.
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P62
Finite proximate method for simulating flood propagation in complicated river channel and flood 
detention area
Bai Zhongyan, Li Yuan, Peng Xiaochun, Lin Kui, Li Tairu
Center of Research on Env.of Economically Developed Regions, South China Institute of Environmental Sciences.MEP, 
Guangzhou City,Guangdong Province, China

 Based on finite proximate method (FPM) with 5 points scheme, two-dimensional shallow water equations are discretized. 
The mathematical model of 2-D flows is developed for modeling flood propagation in complicated river channel and flood 
detention area, and the hydrodynamic boundary is resolved through the introduction of the fictitious water depth concept. 
According to predicting the instantaneous and partial dam-break in a frictionless, horizontal channel, the comparison proved 
that this method can reflect the dynamic process of flow and can well capture the discontinuity of the shallow water wave 
equations. The flood propagation in complicated river channel and flood detention area is stimulated numerically to reveal the 
complicated flow characteristics of flood waves. It is seen that FPM is one of the effective methods to solve problem of flood 
propagation, having good shock capturing capability.

P63
Effects of clover (Trifolium repens Linn.) on removal of nitrogen and phosphorus from polluted water in 
winter
Shui Yonghog
Department of Dyeing Chemistry &Environmental Engineering,Chengdu Textile College, Chengdu,Sichuan, China

Plant species that can grow in constructed wetland during winter are either limited in number or poor in their water treatment 
efficiency. Experiment was carried out during winter (November to Aril) from 2008 to 2012 to assess performance of clover 
in removing nitrogen and phosphorus of polluted water using floating bed technology. When used in tank treatment of waste 
water with total phosphorus (TP) of 2.93 mg/L and total nitrogen (TN) of 6.63 mg/L, removal rate of TP and TN was 82% 
and 21% for clover in 2008 and the removal rate in control was -2% and 22%, respectively; when TP and TN concentration 
was 1.77 mg/L and 13.3 mg/L, the removal rate of TP and TN was 68% and 59% for tank treatment and 25% and 19% for 
control in 2009, respectively. The removal rate increased with increased TP and TN concentration in waste water. When used 
in constructed wetland treatment, with water flow 1 m3/m2d and hydraulic retention time of 24 h and 300 L waste water, the 
removal rate of TP and TN was 33% and 28%, respectively. When temperature was below 100C, the removal rate of TP and 
TN was 25% and 32%, respectively. The result indicates that clover can be used to enhance removal efficiency of nutrients in 
constructed wetland during winter.

P64
Use of geographically weighted regression to update soil organic carbon map of Ireland
Chaosheng Zhang1, Ya Tang2, Xianli Xu3, Ger Kiely3

1GIS Centre, Ryan Institute and School of Geography and Archaeology, National University of Ireland, Galway, Galway, 
Ireland, 2Department of Environmental Sciences, Sichuan University, Chengdu, Sichuan, Chengdu, China, 3Department of 
Civil and Environmental Engineering, University College Cork, Cork, Ireland

High quality geochemical maps are needed for better environmental management. Soil organic carbon (SOC) distribution 
maps are required for improvements in soil management and for the estimation of carbon stocks at regional scales. This 
study investigates the use of a geographically weighted regression (GWR) method for the spatial modelling of SOC in Ireland. 
A total of 1310 samples of SOC data were extracted from the National Soil Database of Ireland. Environmental factors of 
rainfall, land cover and soil type were investigated and included as the independent variables to establish the GWR model. 
The GWR provided comparable and reasonable results with the other chosen methods of ordinary kriging (OK), inverse 
distance weighted (IDW) and multiple linear regression (MLR). The SOC map produced using the GWR model showed clear 
spatial patterns influenced by the environmental factors and the smoothing effect of spatial interpolation was reduced. This 
study has demonstrated that GWR provides a promising method for spatial geochemical modelling of SOC and potentially 
other geochemical parameters.

P65
Dissolved Organic Carbon concentration and export in Irish catchments
Xianli Xu1, Nicola McGoff1, James Eaton1, Paul Leahy1, Ger Kiely1

1The University of Texas at Austin, Austin, USA, 2University College Cork, Cork, Ireland

The seasonal variability of stream water dissolved organic carbon (DOC) concentration and annual export, depends on 
temperature, precipitation, stream discharge, land use and soil type. To study this variability and its environmental drivers, 
water samples from 55 streams were analysed for DOC on seven occasions from November 2006 to October 2007. The 
DOC concentration ranged from 0.9 to 25.9 mg L-1, while the annual DOC exports ranged from 1,121 to 15,622 kg km-2 yr-1. 
Soil class better explained the variability in DOC concentrations and exports as processes regulating DOC are controlled 
directly by soil attributes and only indirectly by land use.
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P66
Constructed Wetlands with Light Expanded Clay Aggregates for Agricultural Wastewater Treatment
Ana Dordio1,2, Dora Teixeira1,3, Alfredo Carvalho1,4

1Chemistry Department, University of Evora, Evora, Portugal, 2IMAR - Marine and Environmental Research Centre, University 
of Evora, Evora, Portugal, 3ICAAM - Institute of Mediterranean Agricultural and Environmental Sciences, University of Evora, 
Evora, Portugal, 4CQE – Evora Chemistry Centre, University of Evora, Evora, Portugal

Constructed wetlands (CWS) are receiving a renewed attention as a viable phytechnology for treating agricultural 
wastewaters and for the removal of more specific pollutants, in particular recalcitrant ones. In this work, the performance of 
CWS microcosms using light expanded clay aggregates (LECA) as substrate was investigated for treatment of agricultural 
wastewaters. In the south of Portugal some agricultural effluents causing environmental problems result from olive mills, 
swine farms and paddy fields. Six pilot beds were tested for the treatment of effluents from olive mills and swine farms, as 
well as for the removal of MCPA from water spiked with this herbicide which is used in rice crops and frequently detected 
in water bodies. Three beds were planted with Phragmites australis and the other three were left unplanted to be used as 
control. Both effluents presented initially some colour, smell and a high organic content (COD) and total suspended solids 
which were removed by the system with efficiencies higher than 80%. Polyphenols in olive mill wastewaters and NH4

+ in 
swine effluents also showed similarly high removal efficiencies. In regard to the water contaminated with MCPA, the results 
showed that LECA has an high sorption capacity for this compound (30-100%) for a concentration range of 0.4 to 85 mg/L. In 
general, the systems studied responded well to the changing hydraulic loads and their efficiency was considerably higher (10-
20%) when plants were used. Properly applied to agricultural wastewater, CWS with LECA could have a very important role 
on a agricultural wastewater treatment.

P67
Removal of some pharmaceuticals residues in microcosm constructed wetlands
Ana Dordio1,2, Zita Silva1, Carolina Correia1, Alfredo Palace Carvalho1,3, Ana Paula Pinto1,4, Dora Teixeira1,4

1Chemistry Department, University of Evora, Evora, Portugal, 2IMAR - Marine and Environmental Research Centre, University 
of Evora, Evora, Portugal, 3CQE – Evora Chemistry Centre, University of Evora, Evora, Portugal, 4ICAAM - Institute of 
Mediterranean Agricultural and Environmental Sciences, University of Evora, Evora, Portugal

 Several studies have shown that most pharmaceutical residues entering wastewater treatment plants are usually not fully 
removed and end up being discharged to the aquatic environment. Constructed wetlands systems (CWS) have been already 
applied with success for the treatment of other organic xenobiotics, but their use for pharmaceuticals removal has been 
only scarcely tested. In the present work, CWS microcosm established with an expanded clay (LECA) matrix planted with 
Typha spp. or Phragmites australis, as well as unplanted LECA beds serving as controls, were used to evaluate the ability 
of CWS to remove some pharmaceuticals (carbamazepine, diclofenac, oxytetracycline) from contaminated wastewater. The 
influence of wastewater composition and seasonal variability (in winter and summer periods) on these systems’ performances 
was evaluated. Results from unplanted beds showed that LECA alone had an important role in pharmaceuticals removal, 
especially in winter time. During the summer, in general a decrease in pharmaceuticals removal was observed probably 
caused by differences in the composition of the wastewater in this period. In planted beds, the removal results were very 
similar in winter and summer time for all compounds so, considering the differences in the removal by LECA in the two 
periods, one can say that plants had a bigger contribution in summer than in winter. Despite the fact that further tests using 
larger-scale systems are still required, the results show that CWS may be an alternative system, using LECA as matrix and 
planted with Phragmites australis and Typha spp., for removing the studied pharmaceuticals from contaminated wastewater.

P68
Study on available phosphorus release mechanism in sediment-waterinterface under different 
hydrological conditions of Dongting Lake
Lingqing Wang
Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing, China, Beijing, 
China

Eutrophication is an universal environmental and ecological problem among the world’s most shallow lakes, which is also a 
significant scientific problem to be solved in basic research. Phosphorus is the restrictive nutrient for planktonic algae, whose 
content especially the available phosphorus is closely related to levels of nutrition in lakes. The Dongting Lake has more 
complex ecotypes and more frequent exchange of water interface nutrient salt because of the transform of hydrology and 
hydrodynamic conditions which caused by the change of river and lake relationship. As a result, the exchange mechanisms 
among nutrient salt, morphological differences and source-sink in the sediment and overlying waters become more 
complicated. This study which focuses on the DongTing Lake, the seasonal rising lake whose area become smaller and 
smaller due to pollution and natural disasters, is applying field sampling analysis, simulation experiments in the lab and some 
other research measures to explore the dynamic transfer mechanism of phosphorus. The research systematically carries 
out morphological analysis of phosphorus in sediment and transition mechanism of how the available phosphorus diffuse in 
sediment-water interfaces. The study also clarifies the biogeochemical cycles of phosphorus of the Dongting Lake, evaluates 
the environmental risk of eutrophication caused by the release of endogenesis effective phosphorus, identifies the controlling 
factors which affect the cycle of available phosphorus in sediment-water interface. It will provide theoretical basis for the 
prevention of eutrophication, rational exploitation and utilization of water resources in Dongting Lake.
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P69
Growth and Development of Potamogeton crispus L. in Different Sediments of Lake Taihu
Weijie MI1,5, Tewu YANG1,2, Duanwei ZHU1, Yiyong ZHOU3, Huaidong ZHOU4

1Laboratory of Plant Nutrition and Ecological Environment Research, Centre for Microelement Research of Huazhong 
Agricultural University, Key Laboratory of Subtropical Agriculture and Environment, Chin, Wuhan, 430070, China, 2College 
of Plant Sciences and Technology of Huazhong Agricultural University, Wuhan, 430070, China, 3Institute of Hydrobiology, 
Chinese Academy of Sciences, Wuhan, 430072, China, 4The Department of Water Environment, China Institute of Water 
Resources and Hydropower Research, Beijing, 100038, China, 5Institute of Hydroecology, Ministry of Water Resources and 
Chinese Academy of Sciences, Wuhan, 430079, China

The pot trials were conducted to investigate the growth and development of Potamogeton crispus in different sediments of 
Lake Taihu. The results showed that nutrient enrichment in sediment had favorable effects on the vegetative growth, but 
had opposite influence on the propagules formation including reducing the number and delaying the initiation of propagules 
generation. The multiple regressive analysis indicated that only Mn concentration in sediments exhibited a significant 
relationship with Mn contents in plants, but no Mn toxicity observed on biomass accumulation, suggesting that P. crispus 
might accumulate Mn in appreciable amounts with increasing Mn concentration in environment. Total plant biomass increased 
with increasing tissue N and Mg contents, while decreased with increasing tissue P and Cu concentration. Nutrient contents 
in plants did not correlate significantly with propagules biomass of P. crispus.

P70
A pilot study on aerobic granular sludge’s adsorption of heavy metal
Jianbo Cai, Ye Tuo, Yumei Hua, Chen Cui, Duanwei Zhu
Huazhong Agricultural University, Wuhan, China

Aerobic granular sludge has a good settleability, cellularity structure and considerable biofacies. This study investigated the 
feasibility of aerobic granular sludge serving as the sorbent for Zn2+. Aerobic granular sludges used for adsorption experiment 
were collected from a sequencing batch reactor (SBR) fed with sodium acetate as sole carbon source. The concentrations 
of Zn2+ range from 40mg/L to 120mg/L. The result indicated that when pH was 7.0 and the adsorption time was 4 hours 
the aerobic granular sludge had the best adsorption effect, and the adsorption ability went up along with the increase of 
Zn2+/MLSS. The maximum adsorption ability was 131.47mg/L at a concentration of 120mg/L Zn2+ under the best reaction 
condition. In addition, we compared the adsorption ability of two kind of anaerobic granular sludge in one reaction cycle at the 
same reactor, and the aerobic granular sludges from the end of aerobic stage was found to have better adsorption ability than 
the ones from the end of anaerobic stage.

P71
From eutrophic water to clean water – use of biological technology in water management
Benhong Liu, Ya Tang
Department of Environment, Sichuan University, Chengdu, Sichuan, China

Water scarcity has become one of the most important problems in the world. As the most populous country and fast growing 
economy, China is facing water scarcity problems from both quantity and quality perspectives. Water pollution is common 
and has made water unusable in many places. Eutrophication is increasingly found throughout China and algae bloom is 
repeatedly reported. Cleaning eutrophic water has not been always successful in both developed and developing countries. 
Based on a series of biological and ecological methods designed and tested, a technology, consisting of microorganisms 
isolated from target water and specifically designed media has been developed that can clean eutrophic water or algae bloom 
within a period of up to two weeks. Significant changes took place within 48 hours after application of technology. Ammonia 
nitrogen was reduced from 1.52 mg/L to 0.31 mg/L within 48 hours for algae bloom water of over 3 ha in area and from 8.41 
mg/L to 0.5 mg/L within one week for highly polluted non-point water. Water remained clean with minimal management for 
twelve months. This study opens a new way to solve problems of water pollution and water scarcity.
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P72
Formation and Contamination of PCDD/Fs and PCBs in the Production of Typical Chlorophenol 
Derivatives in China
Wenbin Liu, Fang Tao, Haifeng Li, Wenjing Zhang, Minghui Zheng
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing, China

The concentrations and profiles of polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs), polychlorinated 
biphenyls (PCBs), pentachlorobenzene (PeCBz) and hexachlorobenzene (HxCBz) in the typical chlorophenol derivatives 
were investigated in this study. A series of samples collected in several chloranil, 2,4-D acid, 2,4-D butyl ester and sodium 
pentachlorophenol enterprises were analyzed. These chlorophenol derivatives were used as herbicides, fungicide, 
intermediate in the synthesis of medicines and pesticides, and so on in China. Highest levels of PCDD/Fs, PCBs, 
polychlorobenzenes and polychlorophenols were found in the samples. The emission factors and the annual emissions of 
PCDD/Fs, PCBs, HxCBz, and PeCBz were calculated. Consequently, chlorophenol derivates production may be the largest 
dioxin source of the chemical industry in China.

The formation pathway for PCDD/Fs and PCBs during the chemicals production process has been proposed. The phenol and 
benzene impurities may be chlorinated during the production process to form polychlorophenols and polychlorobenzenes, 
and, at the right temperature, these may, in turn, be transformed to PCDD/Fs and PCBs. Consequently, the purification plays 
a pivotal role in controlling the releases of the unintentional POPs during the production process, and therefore protecting the 
human and environmental health.

P73
A  Medical  Geology  Curriculum  for  African  Tertiary  Geoscience  Institutes
Theophilus Davies
University of Venda, Thohoyandou, Limpopo, South Africa

Medical  Geology  is  an  emerging  scientific  discipline  which  explores  the  connection 
between  geological  materials  and  processes  and  the  health  of  man  and  animals.  It also 
aims  to  improve  our  understanding  of  the  ways  in  which  the  geological  environment 
has   an  impact  on  the  geographical  distribution  of  health  problems.  Africa’s  unique  geoenvironmental  condition  
makes  this  study  far  more  relevant  in  the  continent  in  comparison  to   many  other  parts  of  the  world;  hence  the  
need  for  geosciences-  and  public  health  students  in  Africa  to  gain  some  understanding  of  the  principles  and  
applications  of  this  scientific  discipline  in  their  pre-professional  training.  

A  robust  curriculum  for  an  M.Sc.  programme  in  Medical  Geology  is  proposed  for  African  tertiary  geoscience  
institutions.  The  flexibility  of  curriculum  design  renders  the  programme  adaptable   to  various  didactic  circumstances,  
such  as  the  varying  background  of  candidates  to  be  admitted  into  the  programme,  and  the  potential  employment  
situation  likely  to  be  faced  upon  graduation.  It  is  recognised  that  to  maximise  the  benefits  of  such  a  programme,  
entering  students  must  have  at  least  a  solid  semester  of  elementary  geochemistry  (theory  and  labs),  a  discipline  
that  embodies  the  very  foundations  upon  which  the  subject  of  Medical  Geology  is  built.  At  a  time  when  African  
universities  and  research  institutes  are  encouraging  inter-disciplinary  studies,  and  new  correlations  between  
geology  and  health  continue  to  be  discovered  and  interpreted  around  the  continent,  the  introduction  of  graduate  
programmes  in  Medical  Geology  seems  very  appropriate  and  timely.
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