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Investigating stress and immune status of Japanese quail
(Coturnix japonica) chicks exposed to emerging
flame retardants

Leseth, M. E.2, Briels, N.%, Ciesielski, T. M., Covaci, A.2, Weisser, J. 1.3 Jenssen, B.M.?, and Jaspers, V. L. B.1
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IS IT POSSIBLE TO GROW CORN ON PCDD/Fs
Dioxin 2016 AND PCBs CONTAMINATED LAND?
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PFOA J¢ 1800 ng/L PFOS -

Hydrological units with

- Industrial sites Military fire
50% 1 taini
detectable PFASs Faining areas
40% 1 T
B 30% | :
w
o 20% 1
o
] 10% :
8 none =1 none =1
5
s AFFF certified airports Wastewater
-3 50% T - treatment plants
- Q
[ _ jgj 40% + T
| L e & 30% 1 +
I oetected b oy :'-;. ] 20% -+ 4
- Not detected = 10% + 4
' No data o _.l
none =1 =3 >3
This map is based on publicly available data provided by the U.5. EPA (https.//www.epa.gov/dwucmr/occurrence -data-unrequlated -contaminant -menitoring-rule).

Areas highlighted in blue indicate zip codes where PFASs were detected in one or mare water samples from 2013-15 that were at or above the minimum reporting
levels required by the U.S. EPA. Zip codes that are elevated in PFASs do not represent all drinking water sources in that region. Individuals concerned about their
drinking water should consult with their local water suppliers. More detailed maps based on the U.S. EPA data are available from the Envirenmental Working Group
(http://www.ewq.org/enviroblog/2015/08/your-drinking-water-contaminated-toxic-non-stick-chemicals).

Credit: Hu et al, Environmental Science & Technology Letters

http://pubs.acs.org/doi/pdf/10.1021/acs.estlett.6hooz60
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1
Welcome

Dear Friends and Colleagues,

On behalf of the Organizing Committee, Scientific Committee, and Intemational Advisory Board (JAB) it is with great pleasure
that we welcome you to Vancouver for the 37th Intemational Symposium on Halogenated Environmental Organic Pollutants and
Persistent Organic Pollutants (POPs) - DIOXIN 2017.

The year 2017 marks the 37th anniversary of the Dioxin Symposia. In 1980, Otto Hutzinger organized the first symposium in
Rome, ltaly. Since then, annual symposia (except 1383) have been held in cities around the world. Over the past 37 years
there have been major advances in the analytical determination, and the understanding of the transport, fate and toxic
behaviour of these compounds. The year 2017 also marks the 150th anniversary of Canada. We will have numerous activities
and celebrations showcasing Vancouver and Canada

The theme of Dioxin 2017 will focus on cor ing scientific di ries by recognizing the contributions of the early
pioneers and promoting the work of your young researchers. The Dioxin symposia continue to expand to include new and
emerging persistent organic pollutants. This has resulted in the most significant gathering of scientists presenting recent
scientific results on both legacy and emerging pollutants

Vancouver is Canada’'s 3rd largest, city with a population of 2.5 millien. It is home to diverse cultural communities from all
comers of the world. There are many attractions in Vancouver including Stanley Park, Vancouver Aquarium, Capilano Bridge,
Grouse Mountain and Science World. The weather in August in Vancouver is almost perfect. Temperatures range from 20 to
280C and the chance of rain is less than 20 percent

The symposium will be held at Sheraton Wall Centre Hotel in the heart of downtown Vancouver. It was built in 2001 and as a
result of its design and functionality won the 2001 Emporis Skyscraper Award. There are numerous restaurants, theatres and
many attractions within walking distance. Public transit directly to many areas including the airport is within walking distance of
the hotel

We look forward to welcoming you to DIOXIN 2017 and we wish you a successful meeting and a pleasant stay in Vancouver.

Eric J Reiner
Co-Chair,

Mehran Alaee
Co-Chair,

Ontario Ministry of the Envirenment
and Climate Change

125 Resources Road

Toronto, Ontario, Canada, M3P 3V6
Email: Eric.Reiner@Ontario.ca

Environment and Climate Change
Canada

867 Lakeshore Road, P.O. Box 5050
Burlington, Ontario, Canada, L75 1A1
Email: mehran.alaece@Canada.ca

8 ~ 2017 HFEFE G B EE A
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6. DEVELOPMENT OF A COMPREHENSIVE NON-TARGETED SCREENING
METHOD FOR ORGANIC CONTAMINANTS IN HUMAN PLASMA, G. Codling,
Research Centre for Toxic Compounds in the Environment Kamenice 753/5, pavilon
A29 625 00 Brno Czech Republic.

7. INVESTIGATING STRESS AND IMMUNE ST ATUS OF JAP ANESE QUAIL
(COTURNIX JAPONICA)CHICKS EXPOSED TO EMERGING FLAME RET
ARDANTS, M.E. Lgseth, Department of Biology, Norwegian University of
Science and Technology (NTNU).

8. IS IT POSSIBLE TO GROW CORN ON PCDD/FS AND PCBS CONT AMINATED
LAND? PRELIMINARY RESUL TS OF AN UP-T AKE STUDY, V . Lorenzi, Istituto
Zooprofilattico  Sperimentale della Lombardia e dell’ Emilia Romagna.

9. Detection of Poly- and Perfluoroalkyl Substances (PFASs) in U.S. Drinking Water
Linked to Industrial Sites, Military Fire Training Areas, and Wastewater Treatment

Plants. Environ. Sci. Technol. Lett. 2016, 3, 344—350.
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b1 Reg 4 5B G (Side meeting)

Waters

Title * Waters User Meeting in POPs Analysis and Research
Date * August 28 (Sun.), 2016

Time ¢ 12:00 - 17:30

Venue - The Westin Excelsior, P1azza Ognissanti 3

Thermo

Title - Thermo Scientific Lunch & Learn
Date - August 29, 2016

Time : 13:00 - 13:45

Venue : LEONARDO ROOM

Agilent

Title - Agilent Lunch Seminar
Date : August 30, 2016
Time : 13:00 - 13:45
Venue : LEONARDO ROOM

MIURA

Title * MIURA Lunch Seminar
Date : SEPTEMBER lst, 2016
Time : 13:00 - 13:45

Venue : LEONARDO ROOM
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EVALUATION OF THE RELATIVE HEALTH RISK IMPACT OF ATMOSPHERIC PCDD/FS IN PM2.5
IN TAIWAN

Y.T. Liou', Y.N. Li', W.T. Hsu', Y.W. Chen?, Y.Y. Sung?, K.H. Chi'
!Institute of Environmental and Occupational Health Sciences, National Yang Ming University, Taipei 112, Taiwan
2Environmental Analysis Laboratory EPA, Chungli 320, Taiwan

Introduction

PM, 5 (particle matter with an aerodynamic of less than or equal to 2.5 um) is a crucial air pollutant
on the basis of its adverse human health effects and degradation of visibility'. The standard has been
strengthened in 2012 and currently set at 35 ug/m® for 24 hours and 15 pg/m’® for annual average in
the U.S. Epidemiological and toxicological studies have demonstrated that increased particulate matter
cause increased cardiovascular mortality and morbidity, and this PM toxicity may increase as the particle
size decreases. PM, s is a complex mixture from both natural and anthropogenic sourced, including
primary and secondary particle species, and consists mainly of water soluble ions, carbonaceous species
(OC and EC) and elements (Al, Si, Mg, Fe, Pb, Zn, etc)>*. Exposure to fine particulate matter (PM, s)
was associated with increased risk of active tuberculosis, in addition, traffic-related air pollution
including nitrogen dioxide, nitrogen oxides and carbon monoxide was associated with tuberculosis risk*.
Particularly, the contents of dioxin-like compounds and other pollutants exist in suspended particles.
One of the dioxin-like compounds, the 2,3,7,8-TeCDD was classified by International Agency for
Research on Cancer (IARC) as a “known human carcinogen™. The objective of this study is to survey the
information regarding the environmental burdens of PCDD/F's in the vicinity of the stationary pollution
sources in air were established, while human relative health risks for the population living in the vicinity
of the stationary pollution sources and other regions (urban area and suburban area) were also assessed.

Materials and method

In this study, we collected ambient air samples at different regions (urban, suburban, industrial area)
around Taiwan during winter and summer season in 2014 and 2015 (Figure 1). The atmospheric
concentrations of seventeen 2, 3, 7, 8-substituted PCDD/Fs in suspended particles were monitored.
The sampling procedures were performed following the main guideline of European Union EN-14907
PM, 5 for ambient air collection. Ambient air samples for both vapor phase and solid phase of dioxin-
liked compounds were collected. The ambient sampling instruments consisted of HVS PM, s sampler
(Analitica), the samplers were equipped with Whatman quartz fiber filters for collecting particle-bound
compounds while polyurethane foam (PUF) plugs were used for retaining PCDD/F compounds in the
vapor phase. HVS PM, 5 sampler (Analitica) was connected to a vacuum pump and 700 m® of air mass
was collected in 24 h at a sampling flow rate of 500 L/m’. The PUF and filter samples were than Soxhlet
extracted with toluene for 24 hours, treated with concentrated sulfuric acid, and then passed through a
series of clean-up columns containing sulfuric acid-silica gel, acidic aluminum oxide and celite/carbon.
In this study, the seventeen 2,3,7,8-substituted PCDD/F congeners were analyzed with high-resolution
gas chromatography (HRGC)/high-resolution mass spectrometry (HRMS) (JEOL JMS-700) equipped
with a fused silica capillary column DB-5 MS (60 m x 0.25 mm x 0.25um, J&W). In addition, the
concentration of PCDD/Fs are used to calculate Relative Ratio (RR) with Taiwan Cancer Registry
database, and then investigated the relationships of PCDD/Fs concentrations and disease deaths rate at
different regions.

Results and discussion

The results shown in Tables 1 to 3 indicated the PM, s concentrations in daily average measured at
different area in Taiwan, the higher PM, 5 (60.4+7.39 wg/m’, 35.144.75 ng/m®) concentrations were
measured at industrial station (Site 14) and urban station (Site U6), respectively. For the PCDD/F
analysis, Fig. 2 demonstrated that the PCDD/Fs concentrations of PM, 5 samples in winter and summer
season, the highest concentration of PCDD/Fs was 122+51.1 fg I-TEQ/m® measured at Site 4. In
addition, the results indicated that the atmospheric PCDD/Fs mostly distributed in solid phase (PM, s)
especially during the winter season. Moreover, the higher concentration of PCDD/Fs was 31.1£16.3 fg
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I-TEQ/m’ at Site I1 and higher percentage concentration of PCDD/Fs in vapor phase. Especially for
the northern urban area (Site U4), the total quantity of PCDD/Fs in PM, 5 (1,182+294 pg I-TEQ/g )
were higher than other station (Figure 3). The northern urban area (Site U4) was set up at the city with
higher densely populated and also was affected by traffic and monsoon. In summer, the higher total
quantity of PCDD/Fs in PM, s was 698+159 pg I-TEQ/g at Site 16. All the measurements indicated that
the atmospheric PCDD/Fs measured in this study were all lower than the air quality standards for dioxins
in Japan (0.6 pg-TEQ/m”). Table 4 indicated that the health relative risk of all causes and cancers of liver
and intrahepatic bile ducts in high PM, 5 concentration exposure all group were significant higher than
low PM, 5 concentration exposure all group. In addition, the health relative risk of malignant neoplasms
(Relative risk=1.4145, CI= 1.083-1.847, P=0.011) in high PM, 5 concentration exposure female group
were significant higher than low PM, 5 concentration exposure female group. However, Table 5 indicated
that the health relative risk of the cancers of trachea, bronchus and lung (Relative risk= 1.898, CI=
1.039-3.468, P= 0.037) and female breast cancer (Relative risk= 2.321, CI= 1.027-5.245, P= 0.043)
in high PCDD/Fs exposure female group were significant higher than low PCDD/Fs exposure female
group. The results demonstrated that the chemical content and levels in PM, s will be much important
than the mass concentration.
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Introduction

Dioxins (polychlorinated dibenzo-p-dioxin, PCDDs) and furans (polychlorinated dibenzofurans,
PCDFs) and other pollutants as persistent organic pollutants which listed "hazardous air pollutants
(Hazardous Air Pollutants, HAPs) substances. PCDD/Fs are formed and released unintentionally from
anthropogenic sources. PCDD/Fs are ubiquitous in air, water, soil, sediment, plants, and are released
as byproducts during various thermal processes of combustion, incineration, and metal smelting'**.
Municipal solid waste incinerators (MSWIs) have been historically associated with emissions of toxic
chemicals, such as PCDD/Fs and heavy metals, among other pollutants®. Particularly, the contents of
dioxin-like compounds and other pollutants exist in suspended particles. PM, s (particle matter with
an aerodynamic of less than or equal to 2.5 um) is a crucial air pollutant on the basis of its adverse
human health effects and degradation of visibility and the chemical composition of PM, s is a key to fully

understanding and assessing its impacts on climate, air quality’. Positive matrix factorization (PMF) has
become a factor analytic (FA) model of choice for quantitative source apportionment of contaminants
in many air quality monitoring studies®’. In this study, the PCDD/Fs major emission sources such as
industrial boiler, municipal waste incinerators (MWI), electric arc furnace (EAF), and the vicinity of
stationary pollution sources have been investigated regarding the distribution of PCDD/Fs, trace metals,
carbon, water-soluble ions in PM, 5. The PMF model has been used in this study to analyze the source
apportionment of PCDD/Fs. The objective of this study is to figure out the chemical profiles of stack
gas and the vicinity atmosphere, moreover, estimate the relative contribution of various sources around
the stationary pollution source regions.

Materials and methods

In this study, the flue gas samples were collected for analysis of PCDD/Fs from three stationary pollution
sources and ambient air samples in the vicinity of the three investigated industries simultaneously
duration of 24 hours during summer season 2015. We chose industrial boiler, MWI, and EAF is located
in the industrial region of Taoyuan county, Taipei city, and Miaoli county, respectively. According to
the direction of the monsoon, we set up the sampler at upwind and downwind site in the vicinity of
stationary pollution sources (Figure 1). In addition, the atmospheric concentrations of seventeen 2, 3, 7,
8-substituted PCDD/Fs, trace metal content and water soluble ions in suspended particles were monitored
in central Taiwan (Mountain Lulin) as the background site. The sampling procedures were performed
following the main guideline of the Taiwan EPA NIEA A101.75C for flue gas collection, European Union
EN-14907 PM, s for ambient air collection. Both of stack gas and ambient air samples for both vapor
phase and solid phase of dioxin-liked compounds were collected. The ambient sampling instruments
consisted of HVS PM, s sampler (Analitica), the samplers were equipped with Whatman quartz fiber
filters for collecting particle-bound compounds while polyurethane foam (PUF) plugs were used for
retaining PCDD/F compounds in the vapor phase. HVS PM, s sampler (Analitica) was connected to
a vacuum pump and 700 m® of air mass was collected in 24 h at a sampling flow rate of 500 L/m’.
In this study, the seventeen 2,3,7,8-substituted PCDD/F congeners were analyzed by high-resolution
gas chromatography (HRGC)/high-resolution mass spectrometry (HRMS) (JEOL JMS-700). The quartz
fiber filter was used to determine a range of elements (Al, Fe, Na, Mg, K, Ca, Sr, Ba, Ti, Mn, Co, Ni,
Cu, Zn, Mo, Cd, Sn, Sb, TL, Pb, V, Cr, As, Y, Se, Zr, Ge, Rb, Cs, Ga, La, Ce, Nd ) by inductively coupled
plasma-mass spectrometry (ICP-MS)(NexIon 300X, Perkin-Elmer). The quartz fiber filter was used to
analyze the water-soluble ions (Na”, NH,", K", Mg?*,Ca®*, CI', NO5", PO,*, SO,%) by ion chromatography
(IC). Organic carbon (OC) and elemental carbon (EC) were measured with IMPROVE_A thermal/optical
reflectance (TOR) protocol. Besides, the software Positive Matrix Factorization (PMF, version 5.0),
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flue gas (Table 1). The distribution of dioxin species, industrial boiler flue gas and MWI flue gas had
higher proportion of PCDDs than PCDFs, but EAF flue gas had higher proportion of PCDFs than PCDDs
in PM» s and vapor phase. In industrial boiler flue gas of PM,s, the main metal were Ca, Al, Fe, the
highest water-soluble ions was SO4> ,and OC/EC ratio was 0.78. In MWI and EAF flue gas of PM, s, the
main metal were Ca and Zn respectively, the highest water-soluble ions were Cl- and OC/EC ratios were
greater than 2.0 (Figure 2). An OC/EC ratio greater than 2.0-2.2 has been used for identification and
evaluation of secondary organic aerosols®’. In the vicinity of stationary sources, the highest concentration
of PMas was 35.1#4.75 pg/m® at site E (investigated EAF downwind site), the highest dioxin
concentration was 31.1+16.3 fg -TEQ/m? at site B (investigated industrial boiler downwind site) (Table
2). All the measurements indicated that the atmospheric PCDD/Fs measured in this study were all lower
than the air quality standards for dioxins in Japan (0.6 pg-TEQ/m?). The distribution of atmospheric
PCDD/Fs species around the stationary sources were PCDFs in vapor phase, the main metal were Na, K
and Ca, the highest concentrations of water-soluble ions were SO4>,and OC/EC ratios were greater than
2.0 that indicated the species generated from secondary aerosol (Figure 3). The result (Table 3) of PMF
also showed that analysis of atmospheric dioxins in the vicinity of industrial boiler, around 23.7% dioxins
were provided from industrial boiler investigated. In the vicinity of the MWI, around 8.3% from the
incinerator investigated. In the vicinity of the EAF, around 52.2% from the EAF investigated. The results
of this study has been initially completed the fingerprint characteristics of industrial boiler, MWI, EAF
in Taiwan.
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Introduction

Persistent organic pollutants (POPs) are featured by numerous processes, including
refractory biological decomposition and accumulation. The long-term accumulation of POPs
in the environment may adversely affect the human body through food chain. The United
Nations Environment Programme (UNEP) has listed 12 species of POPs as the key control
objects in the first batch (2005) to promote the international agreement of the Stockholm
Convention. UNEP asked each contracting party to contribute in reducing the accumulation of
such pollutants in the environment to lessen the human body’s exposure hazard. In the
following several contracting party conferences, many POPs species were successively
included. Japan has established a complete Dioxins emission inventory of environmental
media, including air, soil, waste, and water, for a long time as well as an integrated
background investigation data aiming at brominated flame retardants (BFRs). Taiwan has also
completed its investigation and control measures of Dioxins in the air, soil, waste, and food,
which still lack relevant investigation report on water samples. Therefore, this research aims
to establish the concentration and distribution investigation of POPs in water.

Materials and methods

A water sampling equipment was designed to adopt a microcomputer automatic control
device to filtrate and concentrate water samples, with the help of a fiber glass filter and foam
to absorb the POPs of the suspended and dissolved states in the water. Analyses on follow-up
extraction and purification were then completed. This research accomplished water sampling
and analysis of 21 underground water samples in 19 science parks, industrial parks, steel
plants, vinyl chloride plants, incinerators, and contaminated sites, as well as the raw water
samples of two water treatment plants in Taiwan, to investigate Dioxin compounds and
polybrominated diphenyl ethers (PBDE) concentration and distribution condition in
environmental water. Each sample collected was approximately 150~250 L, which first
passed a double-layer stainless steel filter disk device (PALL Type A/D Glass Fiber Filter, 3.1
pm hole diameter and Advantec GC-50, 0.5 um hole diameter) to filtrate out the pollutants of
the suspended state in the water and passed the foam (3-inch-thick cylinder polyurethane
foam, with density greater than 0.022 g/cm’®) to filtrate out the pollutants of the dissolved state.
After finishing the aforementioned filtrations, we performed Soxhlet extraction of the
standard substance in the filter and foam by methylbenzene and then purified using acidic
silica gel and activated carbon tubular column (CAPE Technologies, Carbon Mini-Columns,
4%). Finally, 17, 12, and 24 species of Dioxins, PCBs, and PBDEs, respectively, were
separated by adding the recovery standard substance through a high-resolution mass
spectrometer (Thermo Finnigan MAT95XL and Thermo DFS) with 60 m x 0.25 mm id. x
0.25 pm and 15 m x 0.25 mm i.d. X 0.10 pm tubular columns.

Results and discussion

The research was conducted between 2014 and 2015 to investigate 21 underground water
samples of 19 science parks, industrial parks, steel plants, vinyl chloride plants, incinerators,
and contaminated sites, together with the raw water samples of two water treatment plants in
Taiwan. In addition, this research intended to analyze 17, 12, and 24 species of Dioxins,
Dioxin-like PCBs, and PBDEs, respectively. Table 1 presents the analysis results in detail.
The results showed that Dioxin concentration varies between 0.004 and 0.642 pg
WHO-TEQ/L, in which the concentrations of underground water near the industrial park
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(S105) and incinerator (I03a) are the highest. The concentration of Dioxin-like PCBs in both
underground and raw water is generally low (DN-0.461 pg WHO-TEQ/L) but that of the
incinerator (I03a) is high. The measured value in 103a is high probably because the sampling
site is located close to the incinerator and landfill site. This research also analyzed the tri- to
deca-BDE. The results also showed that PBDE concentration ranges from 10.2 to 64710 pg/L,
in which the concentration of underground water near the incinerator (I02) is the highest
followed by that of the industrial park (SI0S5). Although the use of BFRs has been limited,
they also have traces of PBDEs in minor water areas.

Figure. 1 to 3 show Dioxin, Dioxin PCB, and PBDE species along with their
concentration characters. The figures indicate that the Dioxin in water is mainly the
high-chloride PCDD/Fs, in which PCDFs is 29.8% and PCDDs is 43.3%. PCBs are mainly
composed of PCB-81 and PCB-118, and some are mainly composed of PCB-126 with high
toxicity (appearing in steel plants). The PBDE species distribution is dominated by BDE-209
deca-BDE, averagely occupying 79.3% of the total PBDEs. Although the solubility of POPs
in water is extremely low, the investigation results showed that a huge amount of
underground water also contains high Dioxin concentration and PBDE. The pollution sources
are supposed to come from the incinerators, landfill sites, or industrial parks nearby. In our
future works, we intend to investigate POPs concentration and distribution in water for some
high-pollution potential areas.
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Fig. 1. PCDD/F congener distribution in groundwater and raw water
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Table 1. Concentrations of PCDD/Fs, DLPCBs, and PBDEs in water

PCDD/Fs PCBs PBDEs
(pg WHO-TEQ/L) | (pg WHO-TEQ/L) (pg/L)
Science Park SIO1 0.007 0.0005 68.2
S102 0.010 ND(0.0001) 65.8
S1032 0.011 0.001 47.6
S103° 0.007 0.0006 35.2
S104 0.010 0.0009 18.5
Industrial Park SI105 0.642 0.001 12108
SI106 0.009 0.0004 33.1
SI107 0.008 0.001 10.2
S108?* 0.006 0.002 --
S108° 0.004 0.0006 19.5
Steel Plant S01 0.010 0.001 344
S02 0.013 0.001 184
Vinyl Chloride Plant Vo1 0.016 0.001 10.4
V02 0.012 0.0003 --
V03 0.010 0.001 156
Incinerator 101 0.010 0.001 4230
102 0.009 0.0004 64710
103* 0.642 0.461 --
103° 0.059 0.045 164
104 0.156 0.007 --
Contaminated Sites HO1 0.150 0.006 15.2
H02 0.004 ND(0.00001) 121
HO3 0.011 0.0005 226
Water Treatment Plant W01 0.045 0.0002 1002
W02 0.035 0.003 281

--: refers to the undetected values
b: refers to the measuring values in the same sampling site of different sampling times
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