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Research Themes in the Fiscal Year 2012

Center for Environmental Science in Saitama (CESS)



I Specific Study

1 Survey of Current Global Warming, Assessment of Future Impacts, and
Mitigation/Adaptation Countermeasures in Saitama Prefecture

(1) Impact Assessment of Global Warming and Changes in the Atmospheric
Environment on Plants in Saitama Prefecture (Global Warming Countermeasures
Group: Y. Masutomi, T. Shimada, Natural Environment Group: M. Miwa, T. Yonekura,
H. Kanazawa, Global environment and natural symbiosis division: T.
Takeuchi/2010-2012) _ _
There is a growing concern that global warming and changes in the atmospheric
environment have a significant effect on natural vegetation and agricultural crops. The
objectives of this study are to assess the impact of global warming and changes in the
atmospheric environment by using response experiments for plants and computer
simulations, and to provide information for implementing countermeasures. '

(2) Evaluation of N2O Production Potential in Wastewater Treatment Processes (Water
Environment Group: 1. Mishima/2012-2014)

Emissions of greenhouse gases such as N;O and CO, that result from wastewater
treatment processes must be controlled to reduce their effect. N2O is produced during
biological nitrification and de-nitrification processes, and CO; is generated by electric
power consumption for aeration in the treatment process. Our previous studies showed that
controlling the NO, concentration changed the N>O production rate. The objective of this
study is to evaluate the N;O production potential by observing the relation between N,O and
NO; behaviors.

(3) Development of a Thermal Response Test Instrument and a Method to Evaluate
Subsurface Thermal Environments for a Geothermal Exchanger System
(Environmental Geotechnology Group: H. Hamamoto, S. Hachinohe, H. Shiraishi, T.
Ishiyama, and K. Satake/2012-2014) _

Renewable energy resources play an important role in resolving both global warming and
energy issues. Relating to these issues, geothermal heat exchanger systems have been used
in Euramerican countries and China but only gradually in Saitama prefecture. One of the
reasons for such gradual familiarization is the lack of information relating to the efficiency
of a heat exchange system at a planning site. The thermal response (TR) test is extremely
helpful to acquire such information. However, measurement instruments are not easily
available in Japan because of the unavailability of ready-made instruments. In addition, the
TR test is time consuming. In this study, we develop an easy and simple measurement
instrument and optimize the method for TR testing.

2 Construction of the Resource Circulation System

(1) Development of a Thermal Response Test Instrumentland a Method to Evaluate



Subsurface Thermal Environments for a Geothermal Exchanger System (written
again)

3 Conservation of Biodiversity

(1) Research on the Migration and Land-Lock of Diadromous Fishes in Saitama
Prefecture (Natural Environment Group: H. Kanazawa, M. Miwa, K. Oh, and T.
Yonekura/2011-2013)

Recently, the species belonging to Pisces, Cyclostomata, and Crustacea have frequently -
been observed migrating from Tokyo Bay to rivers in Saitama Prefecture. However, the
actual situation of the migration is not clear. In this research, we investigate the migration of
diadromous fishes by observing the species-names of migrating fishes and their migration
seasons, offering intelligible information on the migration to the inhabitants of Saitama
Prefecture. In addition, we investigate the actual situation on the land-locked status of the
amphidromous fishes such as sweetfish and smelt, and use it as the basic information for
biodiversity conservation.

4 Construction of a Sound Water ercle

(1) Study on a Comprehensive Evaluation of Groundwater Quality in Saitama

- Prefecture and its Application to Administrative Management (Environmental
Geotechnology Group: S. Hachinohe, T. Ishiyama, H. Hamamoto, and H.
Shiraishi/2011-2014)

A groundwater quality survey has detected violations of the water quality standard on
regulated substances in water samples from many wells in all parts of Saitama prefecture.
However, in many cases, actual levels of polluted aquifer have been unknown. In this study,
we will analyze various groundwater qualities of the samples collected in Saitama
prefecture except for the mountain area and construct a database that is operated using a
GIS. Furthermore, we will also try to resolve groundwater phenomena that still remain as

" administrative problems by developing a comprehensive evaluation method with this
system.

(2) Investigation of the Current Situation of the Eutrophication Phenomenon in Rivers
and Evaluation of the Environmental Impact of Eutrophication (Water Environment
Group: M. Takahashi, K. Ikeda, T. Kakimoto, and I. Mishima/2012-2014)

The water environments of rivers have been improving steadily according to progress in
sewage processes etc. under various countermeasures. However, there still remain pollution
phenomena such as freshwater red-tide and foaming at the surface of rivers; they are due to

~ primary production and related organic matter. These phenomena cause another concern
about eutrophication in rivers. In this study, we will investigate the current situation of the
eutrophication phenomena in rivers including stagnant water bodies, and evaluate the
environmental impact of eutrophication. In addition, we seek the best conditions for the
pretreatment and analyses of TOC, by trying modification of the apparatus for improving
the accuracy of TOC determinations, especially for samples including suspended solids.



5 Environmental Risk Management for Chemicals

(1) Basic Study of Source Apportionment of Primary Emission and Secondary
Formation of Fine Organic Particles (Atmospheric Environment Group: S. Hasegawa,
S. Yonemochi, N. Umezawa, R. Matsumoto, and K. Sasaka/2011-2014)

The national environmental standard for PM2.5 was issued in 2009. Emission of PM2.5
and its precursors and secondary formation mechanisms are pointed out as the problems to
be investigated. In particular, organic components have various kinds of sources——primary
emission by fossil fuel and biomass burning, and secondary formation in the atmosphere. In
this study, levoglucosan (an indicator of biomass burning) and water soluble organic carbon
(WSOC) (an indicator of secondary formation) are measured. Then, the methodology and
source apportionment are examined in order to properly estimate the contributions of
primary emission and secondary formation of fine organic particles.

(2) Development of a Degradation Method for VOCs for Small-Medium Sized
Factories (Atmospheric Environment Group: S. Yonemochi, N. Umezawa, and K.
Sasaka/2011-2012)

Photochemical air pollution in Saitama prefecture is the most serious form of pollution in
Japan. Volatile organic compounds (VOCs) are major causative substances of
photochemical pollution and are emitted from many sources. Degradation methods of VOCs
that are useful in large sized factories have been already developed. However, those in
small-medium sized factories have still not been developed. We therefore develop a
degradation method for VOCs in small-medium sized factories by use of photocatalytic
materials.

(3) Study on Dioxins in Rainwater (Chemical Substances Group: K. Minomo, N.
Ohtsuka, K. Nojiri; Atmospheric Environment Group: R. Matsumoto/2011-2013)

Dioxin levels in ambient air in Saitama prefecture comply with the current Japanese
environmental quality standard. However, dioxin concentrations in some river waters have
continuously exceeded the environmental standard. Although this violation of the
environmental standard is mainly attributed to herbicides-originated dioxins, the impact of
combustion-originated dioxins is not negligible. It has been suggested that
combustion-originated dioxins are emitted from waste incinerators to the air, and transferred
to land as dry/wet deposition, and then flow to rivers with rainwater. The objective of this
study is to elucidate the transport process of dioxins from air to river water.

(4) Evaluation of Air Pollution Events by use of Full-year Observation Data of Fine
Particulate Matters. (Atmospheric Environment Group: S. Yonemochi, N. Umezawa, S.
Hasegawa, and R. Matsumoto/2012--2014)

We have carried out full-year observation with daily sampling of fine particulate matters
(PM2.5) based on the standard method. We also carried out full-year observation with



weekly sampling of PM2.5 and PM1. In this study, we continue those observations and
evaluate various air pollution events, for example high concentration episodes of SPM and
PM2.5, transboundary -air pollution, yellow sand storm, etc., by use of samples and
measurement data of fine particulate matters.

(5) A Study on Contamination with Neonicotinoid Insecticides in Rivers in Saitama
Prefecture (Chemical Substances Group: N. Ohtsuka, M. Motegi, K. Nojiri, K.
Minomo, and Y. Horii/2012-2013)

In recent years, “neonicotinoid insecticides” have been widely used in agricultural
acﬁvity as an alternative to organophosphorous insecticides. Neonicotinoid insecticides
have attracted the attention of scientific communities as environmental poliutants because
they have been suspected as the causative agent of honeybee colony collapse disorder. This
study aims (1) to establish a method for analyzing neonicotinoid insecticides in
environmental water samples, and (2) to measure their contamination levels in rivers in
Saitama Prefecture.

(6) Development for Analysis of Cyclic Methyl Siloxanes and Their Distribution in the
Water Environment (Chemical Substances Group: Y. Horii, M. Motegi, N. Ohtsuka, K.
Minomo, and K. Nojiri/2012-2014)

Cyclic methyl siloxanes (CMS) have been widely used in various industries because
CMS have high thermal, electrical, and chemical stabilities, and are believed to be inert.
However, CMS are recently identified as priority chemicals for environmental risk
assessment because of their persistence in the environment and bioaccumulative potencies.
In this research, we conduct a comprehensive study including development for analysis of
CMS, investigation of emission sources for CMS such as waste water treatment plants, and
distribution of CMS in the water environment in Saitama prefecture. This is the first study
to analyze individual CMS in the real environment in Japan.

II Basic Research

(1) Construction and Operation of a Database on the Natural Environment by
Applying a Geographical Information System—Research on the transition of natural
environment and its influence—(Global Warming Countermeasures Group: T.
Shimada, Y. Masutomi, Natural Environment Group: M. Miwa/2011-2013)

A database on the natural environment in Saitama Prefecture has been constructed and
operated by applying a Geographical Information System (GIS). We have collected various
types of GIS data sets particularly on the natural environment. These data sets include data
obtained during different historical periods in the same area. The database enables us to
understand the interrelations between transitions in the land use and the natural environment
in the prefecture.

(2) Studies on a Technique for Reducing Plant Damage Caused by Photochemical
Oxidants (Natural Environment Group: M. Miwa, K. Oh, T. Yonekura, and H.
Kanazawa/2011-2013)



In Saitama Prefecture, concentrations of photochemical oxidants in summer have been
remarkably high. The plant damage caused by ozone, which is the dominant component of
photochemical oxidants, are actually observed in the field. Under these circumstances, we
have developed a technique for reducing plant damage due to ozone on the basis of the
results of ozone exposure experiments, and aim to propose the technique for public use.

(3) Experimental Study on Multiple Applications of Large Freshwater
Bivalves—Examination for the Stable Supply of Juvenile Bivalves—(Water
Environment Group: H. Tanaka and Y. Kimochi/2010-2012)

A freshwater bivalve Anodonta sp. (Unionidae) has high water-filtration ability, and can
be used for practical purposes, such as water purification and biomonitoring in lakes and
rivers. A large bivalve (whose shell length was about I8 cm) was found in an irrigation
reservoir in Saitama Prefecture. However, it has.been specified as a near threatened bivalve
and its population has been decreasing in recent years. Under these circumstances, in order
to utilize Anodonta sp. in environmental fields, it is necessary to secure a stable supply of
the bivalves. Artificial breeding conditions for Anodonta sp., however, have not been
established until now. The aim of this study is to establish the breeding conditions for the
growth of Anodonta sp. to ensure its stable supply.

(4) Theoretical Analysis on Vertical Directivity of Complex Coherence Functions of
Plane Waves (Environmental Geotechnology Group: H. Shiraishi/2011-2012)

The microtremor survey method requires measurements of surface wave phase velocities
by seismometer arrays on the ground surface. Subsurface structures are estimated- by
analyzing the dispersion curves of phase velocities. It has been thought that the arrays have
some vertical directivity varying with array shapes. However, such a theory that expresses-
the vertical directivity has not been derived. Therefore, measurement errors cannot be
accurately evaluated. This research will theorize the vertical directivity, and its
characteristics will be elucidated.

(5) Study om Atmospheric Weathering Processes of Sulfide Minerals in Marine .
Sediments and Investigation on the Risk Management for Soil Contamination
(Environmental Geotechnology Group: T. Ishiyama, S. Hachinohe, H. Hamamoto, H.
Shiraishi, Water and Geo-Environment division: S. Hosono/2012-2014)

Marine sediments containing sulfide minerals (e.g. Fe,S) have changed gradually to
acidic soil over a long-term atmospheric weathering duration, releasing various harmful
heavy metals such as lead, cadmium, and arsenic into the environment. An immobilization
technique for harmful heavy metals and a weathering control system under the anaerobic
condition are recognized as useful methods for controlling this type of soil contamination.
In this study, weathering processes of sulfide minerals are investigated and the results of
this investigation are applied to risk management for the marine sediments’ contamination.

(6) Sequential Extraction Fractionation of Heavy Metals in Soil and Seil-to-Plant
Transfer of Heavy Metals (Environmental Geotechnology Group: T. Ishiyama, S.
Hachinohe, H. Hamamoto, H. Shiraishi, Water and Geo-Environment division: S.



Hosono/2012-2014)

In Southeast Asia and China, farmland contamination with heavy metals has been
considered as a large social problem; contamination is generally derived from irrigation
water polluted with industrial and domestic wastewater. Soil contamination greatly affects -
the safety of agricultural products in the farmlands. Heavy metals exist in soil as various
chemical forms; these include exchangeable states and reducible states. Transfer rates of
heavy metals from soil to agricuitural products are depéndent on changes in existing forms.
In this study, we apply a sequential chemical extraction method to contaminated farmland
samples in China and investigate the relationship, between the amounts of heavy metals in
each fraction and the soil-to-plant transfer efficiency.
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Measurement method of atmospheric fine particle (PM,.s)

w 1 W 1T Katsuyuki Takahashi

Abstract

PM,s measurement methods are both a gravimetric method by a Low-volume air sampler and auto-

mated continuous measurement method. The gravimetric method is adopted as a reference measurement
method in Japan. Constant mass under 215+ 15C and 35 5% is necessary for the weighing of filter

used in the gravimetric method. Also, the filter is required to keep within =5C to ambient temperature

during collecting of sample and until removing. The result of automated continuous measurement moni-

tors are required to equivalent to those of the reference measurement method, and that used several

methods ; Le. the beta ray attenuation method, the tapered elements oscillation method and the light scat-

tering method, etc. The devices include a dehumidifier to prevent moisture uptake to particulate. A paral-

lel test between the standard measurement method and the automated continuous measurement monitor

was carried out at both urban and suburban sites in both summer and winter. The equivalent evaluation

has been performed based on a sampling inspection.

EITHHIZESR automated continuous measurement monitor

E kP Al
Wiy gravimetric method
P31 dehumidifier — SEM4EFIi  equivalence evaluation
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Current status of PM, s pollution over Northeast Asia
oYugo Kanaya !’

L) yapan Agency for Marine-Earth Science and Technology

Background

Economic and food demand has rapidly risen in Northeast Asia, resulting in huge increase in the emission rates of
atmospheric pollutants from industry and agriculture. The increase in the emission rates has altered the state of the
atmospheric composition in a scale larger than a city or even a prefecture/province, which we recognize as regional air
pollution. PMa s and ozone, as major pollutants of concern, could be more widespread than the primary pollutants,
because they are secondarily produced in the atmosphere and are subject to long-range transport. International efforts
are in need to mitigate their adverse impact on human health in Northeast Asia and on the Earth’s climate system. Public
awareness of the PM, s issue is recently improved and therewith, the confidence level of such qualitative statements
might have increased. However, yet more scientific proof is necessary, to develop mutual and common understanding at
multi-national level and to build up truly effective countermeasure strategies. Especially, establishing quantitative
source-receptor (S-R) relationships, describing where and how much of PM, s at a given location comes from, is quite
important. :

Our approach: synthesis of model simulations and observations

In the ERTDF S-7 project funded by the Ministry of the Environment of Japan, we have been conducting studies to
quantify aerosol poliution in East Asia by synthesizing numerical modeling and observations. Toward the goal to
provide robust and quantitative S-R relationships utilizing chemical
transport model simulations, the model’s performance necds to be
evaluated from various aspects and improved through comparisons
with observations. In this talk, such observation-to-model comparisons
on PM,s are exemplified, with respect to temporal variations from
days to multi-year scales, and major chemical composition and their
fractions. The chemical transport model we used is the CMAQ version
4.7.1 coupled with the WRF-derived meteorological field, nudged to
the NCEP meteorological data. REAS version 2.0, GFED version 3.1,
and MEGAN version 2 were used for anthropogenic, biomass burning,
and natural biogenic emissions, respectively.

Fig. 1. Locations of our field observations
Results and discussion used for model evaluation.
Analysis of short-term field campaign data
Short-term but detailed observations (including chemical composition) of PM;s were conducted at three sites in
Northeast Asia (Fig. 1) and the results were compared with
model simulations. The three campaigns took place at Fukue

Island (32.75°N, 128.68°E), located in western Japan, during o Rudang May-lune 2010

April-June 2009, at Rudong county, Jiangsu Province, China, & ao b |

(32.26°N, 121.37°E) located ~100 km north of Shanghai, :_“-“::3.;,* § % g;i;r;cs
during May-June 2010, and at Jeju Island (33.35°N, gi 0 ey i Tl BC
126.45°E), Korea, during October—November 2012. The "‘23 201 ﬁ 1 ﬁg’;
observations in China and Korea were conducted with £ 10 4 L] so4
collaboration with Institute of Atmospheric Physics, Chinese 0

Academy of Sciences, and with National Institute of obs model

Environmental Research, Korea. In Fig. 2, chserved average

PM; s composition during Rudong campaign is compared to  Fjg, 2. Observed and modeled PM, 5 composition at
that simulated by the model. The agreement with respect o Rydong in May and June 2010.
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sulfate, ammonium, and black carbon was fairly

2 U 3 >l

well. On the other hand, the model tends to :p; 123
significantly underestimate organic aerosols, by 2 o
a factor of ~6. This shortage in the organic & 4D
EN
o

aerosols is common for the three campaigns.
More studies are necessary to characterize

i i 1
organics to better represent in the muode Day of October 2012

simulations,
In the temporal variations of the observed and iy 3 Observed and modeled PMj s at Jeju and Fukue in autumn

modeled PM; s at Fukue and Jeju Island during 2012.

October—November 2¢12 (Fig. 3), we identified

several cases where the PM;s peaks at Jeju Island are followed by

those at Fukue Island occurring 5—8 hrs later, in both observations and 50 T T T T

model simulations, suggesting that polluted air masses are repeatedly 40 _PM’--s Te- 5% -

transported eastward from the continent, usually associated with the

passage of frontal systems.

{PM, ] (g m3}

Analysis of long-term data

We also continue long-term observations of PM; s and black carbon yJ T T O OO B
at Fukue Island for more than 4 years since February 2009 (Fig. 4). 12345678910112
Using one-year record of PM,; since September 9, 2009, when its Montf
environmental standard was newly announced in Japan, we promptly
reported that the short-term standard, 35 pg m” as daily average, was
not satisfied even at this remote island because of regional air
pollution, as suggested from backward trajectory analyses and from
high black carbon concentrations associated (Kanaya et al., 2010). Although the annual average of 15.4 pg m” and the
number of days exceeding 35 pg m™ (18 days) in FY2012 were somewhat lower than those (1819 pg m™ and 28-29
days) in FY2009-2011, the standard was never satisfied in the all four years. For the months of January—February, we
found that the PM, 5 levels in 2013 were almost similar to those in the previous years, although record high smog levels
were reported in China in 2013. This suggests that the concentration levels do not necessarily co-vary in a regional scale,
and that the relationship is not simple. For the higher PM;s level in February 2011 than that in 2010 at Fukue, our
model analysis suggested that the wind pattern was pretty similar for the two years but the weaker deposition due to
smaller precipitation over Northeast China in 2011 resulted in the efficient transport of PM, s from the continent to
Fukue Island.

Londnaand,

Fig. 4. Monthly averages of observed
PM, s at Fukue Island from 2009 to
2013.

S-R relationship

Although limitation is present, we rely on the performance of the state-of-the-art model simulations and made
preliminary quantification of the source-receptor relationships of PM, ;. In this study, 6 source regions {China-NE
(northeast), China-CN (central-north), China-CS (central-south), China-S (south), Korean peninsula, and Japan) were
defined. Each source contribution at a given receptor grid was calculated on the basis of the decrease in the PM; 5 mass
concentration induced by the 20% decrease in the pertinent anthropogenic emission rates. In western Japan, the source
contribution from China-CN was the largest, in a range of 33—41% as annual average. In Kanto area including Tokyo,
the source contribution from Japan was the largest (44%). This analysis suggests the importance of both regional-scale
and local air pollutions. It is meaningful to compare such S-R quantifications among multiple models used in individual
countries involved, to evaluate uncertainty ranges and also to develop common scientific understandings regarding the
regional PM; s pollutions.
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Characteristics of particulate matter pollution in China

OJingkun Jiang®, Wei Zhou", Zhen Cheng", Jiming Hao"

DSchool of Environment, Tsinghua University, Beijing, China

Particulate matter pollution (PM;, and PM, ) in China will be discussed in my talk. A systematic overview of
PM;, pollution in China was conducted based on the dataset from national monitoring network from 2001 to 2011.
The long-term trend, spatial and temporal distributions were evaluated. It was found that the annual PMio
concentration decreased from 116.0ug/m® in 2001 to 85.3ug/m’ in 2011. The days with PM,, concentration above
the new Chinese ambient air quality standard dropped from 66 (18%) in 2001 to 28 (7.8%} in 2011, while the days
exceeding the World Health Organization (WHO) guideline decreased from 294 (80.5%) in 2001 to 250 (68.5%) in
2011,

The new Chinese ambient air quality standard approved in 2012 adds PM, s as a key pollutant. Following that,
PM, s was included in national monitoring network. This helped to record the severe smog event happened in
January 2013, During the period of January 8-16, the city of Beijing, along with the middle east region of China,
has experienced a historically severe smog event with the greatest daily average PM, 5 concentration of 569 pg/mt,
23 times the WHO guideline value (25 pg/m’) and 8 times the new standard in China (75 pg/m’). Among 74 key
cities in the national PM, s monitoring network, during this event 22 cities had the highest daily PM, 5 concentration

higher than 250 pg/m’.
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Understanding of the actual state of PM.s in Japan based on the
observation network

Seiji Sugata *’
1} National Institute for Environmental Studies

[Introduction]
In January 2013, very high concentration of PM,; in Beijing became big news suddenly. TV news where
the visual range in Beijing was very bad gave us much impact, and whether our health in Japan was
also affected by the inflow of the polluted air was much concerned. It seems that the word “PM,;”
became very familiar even for the people who were not conscious of atmospheric environment before.

[State of PM,, in Japan in January, 2013]

National Institute for Environmental Studies (NIES) made a journalistic announcement! entitled
“Recent PM, ; high—concentration phenomenon in Japan” en February 21. In the announcement, the general
state of PM, ; concentration in the whole Japan from January 1 to February 5 in 2013 was investigated
using the air pollution data at 169 air pollution monitoring stations {the following, “monitoring
stations”), obtained by the “Soramame—kun” system of the Ministry of Environment. Daily averaged
PM, 5 concentrations in the monitoring stations were investigated, which shows the concentrations often
exceed the environmental standards (daily average 35u g/m®) mainly in the western part of Japan,
particularly on January 13, January 21, and from January 30 to February 1. The maximum daily average
among all the monitoring stations during the period was 69.8 u g/m® ocbserved in one station in Kyushu
area on January 31. The number of days when a daily average of PM,. concentration exceeds the
environmental standard at any meonitoring stations (hereafter, “days of the excess of the standard” )
is 16 day, and 31.0% of the monitoring stations exceed the standard on January 31, which occurred
mostly in the western Japan, such as Kyushu, Shikoku, and Kinki. The rates of the days and stations
of the excess of the day standard (= excess stations and days / total effective stations and days)
are compared among January in 2011 to 2013. It turned out that the rate in 2013 is almost comparable
as that in 2012 in the western Japan.

The numerical simulation was also carried out for the period with the meteorological model WRF ver. 4. 7
and the air quality model CMAQ ver. 4.7. Figures of the simulation shows the high PM, ; concentration
air mass generated on the continent covered the wide area of Northeast Asia, and a part of which reaches
Japan Islands on these days.

Based on the ahove analysis and the fact that high-concentration of PM, was ohserved in Fukue island
in Nagasaki prefecture, remote island at the westernmost end of Kyushu, during the period, we conclude
that the phenomenon of high concentration of PM, ; at that time was attributed to the-transboundary
transport from a continent, and partly to urban local pollution.

[Situation of PM, . in Japan in spring and summer in 2013]

In response to PM,; high—concentration problem in January, the Ministry of Environment formed the
committiee of specialists about PM, s, and the report was published on February 27 through the examination
by the total of three meetings by the committee. In the report, 70 u g/m3 was proposed as a provisional
guideline value of daily averaged concentration of PM,. and local governments became required to
issue the alert for high PM, . concentration when daily averaged concentration is predicted to exceed
the guideline value. After the report, whether daily average of PM, ; concentration exceeds 70z g/m3
is also concerned, though 701 g/m3 was exceeded totally for eight days and 20 monitoring stations
from January to May in 2013, which pace is comparable to recent vears

[Collaborative research for PM, ; by NIES and local governmental environment research institutes]
NIES actively engaged in “type—II collaborative researches” , which is one type of collaborative
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researches with local governmental environment research institutes. As one of the type—II
collaborative researches, we carry out “Investigation of PM,, pollution mechanisms causing the
exceedance of the long—term and short—term air quality standard” (2013-2015 fiscal year) with
55 local environmental research institutes. Moreover, we also carry out “Joint Initiative of
Current Status Elucidation and Source Contribution Assessment of PM; ; Pollution by Environmental
Research Institutes across Japan” ? (2011-2013 fiscal year) , whose number is 5B-1101 in
Environment Research and Technology Development Fund (hereafter, ERTDF) by the Ministry of the
Environment, where PM, 5 concentration continuocus observation and PM, ; componential analysis by
the air sampling 4 times a year with high—temporal-resclution (remote 12 hours, other & hours
resolution} are made at 14 observational stations, most of which consist of pairs of a remote
point, such as island, and a suburban point aleng Japan Sea, from the one of Rishi-island and
Sapporo in the north to the one of Tsuhima—island and Dazaifu in the west.

Fig. 1 shows a west—east distribution of the seasonal average concentration of PM,; in the remote
stations observed by the ERTDF study. The average from December 2012 to February 2013 is not necessarily
high among the six seasons in the figure and almost comparsble to the winter average in the previous

year.

18

-8 2011/10-2011/11

—k 2011/12-2012/2
—4=2012/3-2012/5

=B=7012/6-2012/8

——2012/9-2012/11
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Q T i T T ¥ 1

(u g/m3) Tsushima Cki Kyotango Tateyama Sado Rishiri

Fig.1 West—east distribution of PM,; seasonally averaged concentration

[Summary]
Based on the researches above, we understand that the concentration of PM, ; was not particularly high
in winter in 2012-2013.

Making componential analyses progressed in addition to the analysis of concentrations is now highly
required to understand quantitatively the influence of transboundary transport to PM2.5 state in

Japan.
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Real time characterization of atmospheric aerosols: from nanoparticles to Asian
dust particles

OKihong Park?’
1) perosol Technology Monitoring Laboratory (National Leading Research Laboratory), Gwangju
Institute of Science and Technology (GIST), Korea

1. Introduction

Atmospheric aerosols are of current interest due to their effects on earth’ s radiation balance by
scatting or ahsorbing incoming solar light {(IPCC, 2007), cloud formation by acting as cloud
condensation nuclei (CCN) (IPCC, 2007), visibility (Chow et al., 200Z2; Deng et al., 2008; Chang et
al., 2009), atmospheric chemistry (Reid and Sayer, 2002), and human health (0’ Dockery and Pope, 1994;
Peters et al., 1997; Oberdorster, 2000}. They are directly emitted from anthropogenic and natural
sources such as vehicles, industrial factories, biomass burning, oceans, and deserts (primary
aerosols) and indirectly produced by gas—to—particle conversion processes (secondary aerosols)
(Andreae, 2007, 2009). Both gas—to particles conversion process (e.g., nucleation) and combustion
process significantly contributed for nanoparticles observed in the ambient atmosphere. Due to their
multiple sources and various aging processes after formation (e.g., condensation, coagulation,
oxidation, and cloud processing), they exist in various sizes and mixing states having multiple
chemical constituents. Asian Dust (AD) particles, typically originating from the Gobi desert, Loess
plateau, Manju region, and Taklamakan desert located in Mongolia and China, are transported into Korea
and Japan via a high speed northwest wind (>73 m/s) (Sun et al., 2005). During long-range transport,
dust particles can be exposed to various aging processes such as the heterogeneous reaction of dust
particles with gases (Sullivan et al., 2007a; Tobo et al., 2010), condensation of gases having low
vapor pressure on to the dust particles (Usher et al., 2003; Clarke et al., 2004), cloud processing
of the dust particle with sea salt species (Andrease et al., 1986; Trochkine et al., 2003; Murphy
et al., 2008), coagulation of the dust particles with other types of particles (Chou et al., 2003},
and interaction with varving amounts of water vapor. Thus, physiochemical properties of transported
AD particles can be significantly different from the original dust particles, which mainly consist
of mineral soil components (Trochkine et al., 2003; Cwiertny et al., 2008; Tobo et al., 2010). They
may age in the atmosphere in different ways depending on the air masses encountered, which again have
different chemical constituents. Thus, it is essential to determine chemical and physical
characteristics of ambient aerosols having various sizes in real time to find their source and to
establish an appropriate control strategy. This talk introduces advanced aeroscl measurement
technology, and measurement results at various sampling sites will be presented.

2. Methods

A tandem measurement technique that combines several nano— and regular—differential mobility
analyzers (DMA} with a heater and a humidifier was applied to determine the hygroscopicity, volatility,
and mixing struecture of size—selected nanoparticles and dust particles in almost real time at urban,
industrial, coastal, and background sites. The aerosol mass spectrometer (AMS) was operated to

determine chemical components (sulfate, nitrate, ammonium, and organics) of the non-—refractory
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submicrometer particles at urban sites in different seasons. A Laser Induced Breakdown Spectroscopy
(LIBS) technique was applied for real-time measurements of elemental composition of aerosols. It does
 not require any sample preparation procedures, and measurement can be done at atmospheric pressure
(i.e., no high vacuum system is required). The LIBS technique uses a powerful pulsed laser to generate
microplasma on collected sample or a single particle. The excited atomic, ionie, and molecular
fragments within the plasma emit light with specific wavelengths which are signatures of elements
in the sample. The intensity of emission lines can be used to quantify the amount of each element.

Schematics of major aerosol measurement systems used in this study are shown in Figure 1.

- tasrmadwuder A'm“:
29270 Asmosol
a9 {omusing system
Focusing lens i

/

Collection ; Zegtage with g
xubstrate 1 sarvo mator  Z-stage

Figure 1. Schematics of major aerosol measurement systems (tandem system, LIBS (typel), LIBS (type?),
and AMS used in this study

3. Results and discussion

The real time measurements of physical and chemical properties of atmospheric aerosols provided useful
information on their source, formation and growth, and aging process (from nanoparticles to dust
particles) and led to better understand aerosol effects on climate change (radiation balance and cloud
formation) and human health. New aerosol measurement techniques have been developed or are required
to obtain complete information on particle size from ~ 1 nm to 10 um, chemical composition of
nano/ultrafine/fine particles (particularly organic aeroscl speciation) and coarse particles (dust

particles), and mixing structure of particles
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Epidemiological studies on health effects of PM; 5 in Japan

OMasayuki Shima"
") Department of Public Health, Hyogo College of Medicine

Introduction

Air pollution is recognized as a major health problem in many countries. In particular, the effects of
airborne fine particulate matter (PMz.s) on human health have become a major concern. Many epidemiological
studies have been conducted worldwide, and the adverse health effects of PM. 5, including respiratory and
cardiovascular morbidity and mortality, have been reported. In Japan, the several epidemiological researches
on acute and chronic health effects of PM, 5 by the study groups which was established by the Ministry of the
Environment from 1999 to 2008, and the results were released in 2007. In addition, we have conducted some
panel studies to evaluate the acute effects of PM; 5 on respiratory health among asthmatic children.

Epidemiological researches by the study group of the Japanese Ministry of the Environment

The study group conducted several epidemiological researches to evaluate the effects of short- and
long-term exposures to PMss on mortality and morbidity. The main results are summarized in Table1. The
acute effects on respiratery mortality and morbidity were observed, and the association between long-term
exposure to suspended particulate matter (SPM) and lung cancer mortality was also reported. These findings
were consistent with the results of the previous studies in the United States and European countries. However,
there was no association between short-term PM.s exposure and asthma-related primary care visits.

Table 1 Summary of the results of epidemiological researches on health effects of particulate matter by the
study groups of the Japanese Ministry of the Environment. '

Effects .
QOutcome of PM Main resulis
Study on the effects of exposure to fine particulate matter (2007)
Short-term exposure
Mortality  All-cause FaN The risk slightly elevated in relation to PMz 5 concentrations.
Respiratory O The risk significantly elevated in relation to PMz 5 concentrations for 3 lag days.
Cardiovascular X No association with PM3 5 was observed.
Morbidity  Physician visits X Asthma-related primary care visits were not associated with the concentrations
of PM2,5.
Respiratory O Peak expiratory flow (PEF) significantly decreased in relation to increased PMas

concentrations among asthmatic children. in healthy children, slight decrease in
PEF was also observed in relation to PMas.

Cardiovascular x No association between ventricular arrhythmia and SPM concentrations was
............................................ Observed.
Long-term exposure

Respiratory A The concentrations of PMz s were related to neither prevalence nor incidence of

respiratory symptoms among children aged 3 to 7 years. The prevalence of
cough and phlegm among their parents were higher in areas with high PMz5
concentrations than in areas with low concentrations.

All-cause x No association with air pollutants was observed.

Lung cancer - O Lung cancer mortality was significantly associated with SPM, SOz, and NO;,
after adjustment for smoking and other confounding factors.

Respiratory A Significant associations with SOz, and NO; were observed among females,
although the association with SPM was not significant.

Cardiovascular X Significant negative association with SPM was observed, although confounding

factors including blood pressure were not adjusted.
QO : Significant associations with PM, s or SPM were observed.
A : Associations with PM2s or SPM was suggested, but they were not necessarily clarified.
X : No associations with PM, s or SPM were observed.
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In addition, no effect of PMy s on cardiovascular mortality and morbidity was observed, although many studies
in foreign countries have reported cardiovascular effects of PMzs.

Effect of hourly concentrations of PM, s on peak expiratory flow in hospitalized children

A panel study was conducted to evaluate the 6 1 {(A) PEF in the morning at 7 a.m.
association between short-term exposure to PM>s and '
peak expiratory flow (PEF). PEF was measured twice
daily in 17 children aged 8 to 15 years hospitalized with
severe asthma. PEF changes were estimated in
10pg/m® increments of PM.s, after adjustment for sex,
age, height, and temperature. Lagged-hour exposures of
up to 24 hours were examined. - 20 -16 -1z -8 - °

A total of 1,198 PEF measurements at 7 a.m. and sam H:u:n;m,:;g,:sm,;ﬂ:fpea:;:;;;ato; o ram
1,175 at 7 p.m. were performed. Increased 24-h mean
concentration of PM, s was associated with a decrease
in both morning and evening PEF (-3.0 L/min [95%Cl:
-4.6, -1.4] and -4.4 Limin [-7.1, -1.7], respectively). In
addition, PEF showed significant associations with some
lags of hourly concentrations of PM.s in both morning
and evening (Fig 1). Even after adjustment for other air
pollutants, the significant associations with PEF remained.

That is, increased hourly concentration of PM, s was
associated with a decrease in PEF among hospitalized
children with severe asthma.

R R T
[

Changes of peak expiratory flow and their
95% confidence intervats {|/ minte)

(B) PEF in the evening at 7 p.m.
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Hours before measurementof peak expiratory flow

Figure 1. Assaciation between peak expiratory flow
(PEF) and hourly concentrations of PM, 5

Effects of indoor and outdoor concentrations of PM, 5 on PEF and wheezing in asthmatic children

To e\..faluate the acute eﬂ:'ects of exposure 10 Table 2. Adjusted odds ratios (ORs) and 95% confidence
PM.s, daily PEF and wheezing were examined  jntervals for wheezing, in relation to quartiles of 24-h mean
in 19 asthmatic children who were hospitalized  concentrations of indoor PMas.

for 5 months, The PM,5 concentrations were Morning Evening

menitored at a monitoring station proximal to the ‘ OR* 95% Cl OR*  95%Cl

hospital. Moreover, PM, 5 concentrations inside  <11.0 pg/m® 1.00 1.00

and outside the hospital were also measured. 11.0-15.3 pg/m®>  1.05 099 1.12 110 1.04 1.16
The changes in PEF in the morning and 15.4-27.9 pg!ma 1.08 1.03 1.15 114 1.05 1.23

evening were significantly associated with 2280 pg/m’ 1.08 102 114 122 110 1.35

p value 0.011 0.002
* ORs adjusted for sex, age, temperature, and relative humidity.

increases in the average concentration of indoor
PM.s 24 h prior to measurement {-2.9 L/min
[95%Cl: -4.1, -1.6] and -3.6 L/min [-5.0, -2.2] respectively, for 10ug/m® increases). The change in PEF was
also significantly associated with outdoor PM. s concentrations, but the changes were smaller than those
observed for indoor PM,s. The prevalence of wheezing in the morning and evening were significantly
associated with indoor PM2s. The odds ratios for wheezing relative to the lowest quartile of indcor PMg5
concentrations of 15.4pug/m® or higher were significantly associated with increased wheezing in the morming.
Wheezing in the evening was associated with indoor PM, s concentrations 211.0ug/m® (Table 2). In addition,
wheezing in the evening was also associated with stationary-site PM, 5 concentrations 218.2pg/m3.

In this way, exposure to considerably low concentrations of PM, 5 was associated with PEF and wheezing
among asthmatic children. Indoor PM, s had a more marked effect than outdoor PM, 5 or stationary-site PM 5.

Conclusions

Effects of short-term exposure to PM;5 on respiratory morbidity among asthmatic children were shown.
The associations were observed at the concenfrations less than air quality standard in Japan. The
associations of health effects with chemical constituents and sources of PM; 5 should be further evaluated.
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The burden of premature mortality in East Asia due to PM2 s and ozone

(O Amin Nawahda, Ken Yamashita?, Toshimasa Ohara?, Junichi Kurokawa®, Kazuyo Yam::lji‘U
UEnvironmental Research Center, Sohar University, Oman, D Asia Center for Air Pollution Research,
Japan, *National Institute of Environmental Studies, Japan, “Tapan Agency for Marine-Earth Science

and Technology, fapan

1. Introduction
PM:sand ozone remain suspended for hours to days and can endanger local and regional receptors. Therefore, the

assessment of their effects on health is viewed increasingly to draw the attention of policy makers and to protect the
environment. Statistically significant relationships have been identified between ozone and PM2s and premature
mortality, lung cancer, and reduced lung function (Lippmann 2009). Due to the lack of epidemiological studies on
ozone and PMzs effects in East Asia, we use the adjusted “ Western” mortality relative risk (RR, 1.04; 95 %
confidence interval {CI): 1.01-1.08) associated with- a 10 pg m-1change in PM2s mean annual concentration to
estimate the number of premature deaths for the age group of +30 years. For ozone, a RR value of 1.003 (0.3%
increase in daily premature mortality caused by a 10 pg m change in concentration above 70 pg 1ﬁ'3; 95 % CI:
1.001-1.004) is used. Ozone and PMzs were simulated using the Models-3 Community Multiscale Air Quality
Modeling System coupled with the Regional Emission Inventory in Asia (CMAQ/REAS) for the years 19802020,
The findings of this study are a step to a better understanding of the health effects caused by ozone and PMzsin East
Asia. We also show the predicted health effects based on different emission scenarios in 2020 (PFS, REF, PFC).

2. Methodology
The CMAQ/REAS modeling system is used to simulate ozone and PMas for the simulation domain shown in Fig. 1

(Uno et al. (2005), Kurokawa et al. (2009), and Yamaji et al. (2008)) for the yéars 2000-2020.

FIPN NS -

Crone: PFC

Fig. 1 PMzsand ozone annual mean concentrations (ug m-3, ppb) in East Asia in 2000 and 2020 (PFC).
The annual premature mortality is calculated as follows for PM, s mean annual concentrations above 10 ug m * for
the age group of +30 years:
mortalityppp 5 (7, f, £} =pop(i,j, YMu(i,j, )Bpyp s APM2 5 (i, /. 1) p= In(RR)/ ACpuz.s (1)
where mortality indicates premature mortality, i, j specify the location of a grid cell within the simulation domain, ¢
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is the year of simulation, pop is the exposed population, 3 is the annual baseline mortality, 8 is the PM,; CR
coefficient (0.004 from Pope et al. (2002)), AC is the change in concentration, and APM; 5(i,j.¢) is the change in the
annual mean concentrations above 10 pg m~>, For ozone, the premature mortality cases are calculated by summing
the daily premature mortality;
mortalityps (i.j, 1) = Ya(i,j,n}{1 — exp[—Po3 A03(i.j, n)]} )

where # is the calculation day and Yo is the daily incidence of premature mortality at a certain ozone level where
there is no clear health effect likely to occur. We estimate it in our study by multiplying the population of the age
group of +30 years by the daily baseline mortality for this age group. £ is estimated using a RR value of 1.003,

which gives 8 a value around 0.0003. 40; is the change in ozone concentration calculated based on the daily max. 8

h mean concentrations above 35 ppb.

3. Results and discussions
The premature mortality caused by ozone and PM, s in East Asia for the years 2000, 2005, and 2020 (PSC, REF,

PFC) (Table 1) are estimated to be about 316,000, 520,000, 451,000, 649,000 and 1,035,000 deaths, respectively.
Most of the vulnerable places are shown to be in China, DPR Korea, Republic of Korea, and Japan. We think these
estimations include certain levels of uncertainty. Quantifying the uncertainty in CMAQ/REAS simulations and the
RR values of PM2sand ozone cannot be achieved easily unless there is comprehensive validation of the simulated
ozone and PMzsin all Asian countries within the simulation domain, as well as recognized Asian epidemiological
studies for ozone and PMz;s effects on human health. For example, the ozone caused premature mortality was
estimated for Japan only based on monitoring data from 1,145 stations, we found that CMAQ/REAS overestimated
the effects by a factor of 2.6 mainly due to low resolution of the simulations (80 Km) and overestimations in urban
areas. Additionally, there is a need to update the emission inventories considering the development in East Asia.

Table 1 PM, s and ozone estimated caused premature mortality in East Asia in 2000, 2005, and 2020.

Country 2000 2605 - 2020 ¢PSC) 2020 (REF) 2020 (PFC)

O, deaths PM; 5 deaths 0, deaths M, 4 deaths Oy deaths PM; 5 deaths O, deaths PM, 5 deaths 0, deaths PM, 5 deaths

Mongelia 10t 0 112 0 £51 o 162 0 178 2
Bangiadesh 5,328 0 6,803 33 9,998 2,619 9,951 2,634 10,052 2,673
Bhutan 7% 0 101 0 186 1 186 1 187 1

China 60,358 220,183 90,497 376,428 105,536 278,611 128,932 441,947 165,603 769,81
Jepan 7,650 2,843 8,612 6,662 9,822 6,480 14,509 9,529 11,522 15481
DPR Korea 1,220 31,852 1,71 6,634 2,139 6,740 2,433 8,931 2,300 12,720
Philippines 103 0 271 0 339 0 403 0 437 o
Republic of Korea 2,503 10,751 3,440 14,364 4,580 17,948 5,063 21,779 5,706 23,681
Cambodin 29 ¢ Q 65 0 94 4] 10 0 137 0

Fao PDR 59 1] 102 0 132 1 203 10 258 g0
Myanmar 638 0 773 i} 1,278 46 1,322 62 1,435 1o
Thaitand 480 4] 704 4] 1,256 121 1,352 154 1,546 245
Vietnam 684 38 1,379 213 1,754 Lyl 2,012 1,583 2,586 3,586
Total 18,662 237,665 114,570 405,035 137,365 313,438 162,638 486,630 202,439 832,700

4, References

-Kurokawa, J., Ohara, T., Uno, L, et al. (2009). Influence of meteorological variability on interannual variations of springtime boundary
layer ozone over Japan during 1981-2005. Atmospheric Chemistry and Physics, 9, 6287—6304.

-Lippmann, M. (2009). Environmental toxicants/human exposures and their effects (pp, 317-359). New Jersey: Wiley.

-Pope, C. A, III, Burnett, R. T., Thun, M. J., et al. (2002). Lung cancer, cardicpulmonary mortality, and long-term exposure to fine
particulate air pollution. Journal of the American Medical Association, 287(9), 1132-1141.

-Uno, L, Ohara, T., Sugata, S., et al. (2005). Development of the RAMS/CMAQ Asian scale chemical transport modeling

system. Journal of Japan Society for Atmospheric Environment,40(4), 148—164.

-Yamaiji, K., Ohara, T., Uno, L., et al. (2008). Future prediction of surface ozone over East Asia using Models-3 Community

Multiscale air quality modeling system and regional emission inventory in Asia. Journal of Geophysical Research, 113, DO8306,
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* it contributes not only to EU RoHS and ELV compliance testing,

ouch anad

HORIBA has been selling the XGT-WR series of EDXRF analyzers for meny years,

to providing screening measurements of samples containing hazardous

elements such as Pb, Cd, Cr, Hg, Br for RoHS, ELV, and Ci for halogen free applications.
XGT systems are used daily throughout the world.

HORIBA has now developed the new MESA-50 EDXRF analyzer, -
based on its lorig experience with customer requirements and
knowledge. MESA-50 provides user friendly operation and

good performance. MESA-50 includes three analysis diameters,
suitable for every sample, from thin cables and electronic

parts to bulk samples. The combination of SDD detector

and DPP changes the image of EDXRF.

HORIBA's new MESA-50 supports ecological procurement;

but also regulatory work for many other countries.
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Portability | Battery system
Small ! ]

208(W) x 294(L) x 205(H)mm

MESA-50 can work as long as 6
hours when powered by internal
battery.

Option: Carry bag




Automatic measurement time extension

#3 .

Automatic

Determination :
-(Measured Value -30 >Administrative Value»

(Measured Value -30 <Administrative Value < Meastred Value+3o )

\V/
#2 ;
Extended meas. ﬁ

-(Measured Value +30 <Administrative Va!ue»

Start

Measurement
’ #7

Chemical

analysis

This function automatically sets up the optimum measurement time, based on judgment of
results according to administrative values for the harmful element concentrations.

#7 Measurement fime varies with concentration of harmful element and material type of sample

#2 Set extended meas. time and repeat number (1-9 times)

#3 The measurement will be tarminated when OK or NG can be determined

#4 Chemical analysis such as ICP would be recommended if it's impossible fo determine OK/NG after maximum repeat measurement is finished at #2 .

B MESA-50 specification

Basic items

Principle

Energy dispersive X-ray fluorescence spectrometry

Target application

RoHS, ELV, Halogen Free

Meas. Elements

13Al1 - 92U

Sample type

Solid, Liguid, Powder

X-ray generator

X-ray tube

Max 50kV, 0.2mA

X-ray irradiation size

1.2mm, 3mm, 7mm (Automatic switching)

X-ray primary filter

4 types {Automatic switching)

- Type SDD (Silicon Drift Detector)
Detector - —
Signal processor Digital pulse processor
Air
Sample chamber Almosphere -
Sample observation CCD camera
Operation PC (Windows®7)
Utility Power supply AC adapter (100-240V, 50/60Hz)

Battery

Analysis Function

Multilayer Film FPM {Optional)

* Windows and Excel ars registered trademarks or trademarks of Microsoft Corparation in the United States and other countries,

Hl Dimensional outline

B Installation example

100mm
3 A NY/
™ i
i
£
worma () " ! ,g !
[
& L
[
——
- ad o g v
208mm 284mim AC adapter and USB cable space J

Carry bag

Cable fixing fig

Transmission X-ray film

Disposable cell

Cell window




e e I . pebutt MESA-50

MESA-50 optics

VIS 25.000 cps

MESA-50 with SDD can
1) Increase spectrum intensity and resolution
2) Decrease background

Compact optical design makes MESA-50 a por-
table instrtument. The small X-ray generator with
low power consumption permits a battery pow-
eraed mode.

.Cu

Hg

7.11keV  Marker 1H o : 17,35 keV

Blue:MESA-50(@ 1.2mm), Red:XGT-1000WR (¢ 1.2mm)

Better performance with special filters

VFS  10.000 cps

4 filters are included; a unique filter allows five
hazardous elemenits to be detected simultane-
ously: Pb, Cd, Hg, Cr, Br, Sb, As.

Ba

0.00 ks 20,96 kel
Blue:MESA-50(¢ 1.2mm)

VES  6.000 eps

The X-ray tube target material is optimized for
high sensitivity Cl analysis.

The MESA-50 doesn't require a vacuum pump
for Cl measurement.

1.40 ke¥  Marker 17 Cl 3.96 kav

Yelfow:MESA-50( ¢ 3mm), Red: XGT-1700WR(¢ 3mm)

3 size collimators

¢1.2mm,3mm,7mm (Automatic switching)

A PSS
Operator can select the most suitable collimator size. . ﬂ F ; . ) :;,. .
The precise analysis area is displayed on the optical . ! B
image. The small 1.2 mm beam means that operators I 1 . |
can simply analyze individual cables, without needing to % ' n

line up multiple cables to cover the X-ray beam area.



X-RAY ON
f

CHARGE

A Please read the operation manual before using this praduct to assure safe and proper handling of the product.

®The contents of this catalog are subject to change without prior notice, and without any subsequent liability to this company.

@ The color of the actual products may differ from the color pictured in this catalog due 1o printing limitations.

@It is stricily forbidden to copy the content of this catalog in part or in full.
®All brand names, product names and service names in this catalog are trademarks or registered trademarks of their respective companies.

http://www.horiba.com e-mail: info@horiba.co.jp
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[l Features

ISIBATA

HIGH VOLUME AIR SAMPLER, MODEL HV-700R, HV-1000R

HV-1000R(For Aerosol/Dioxin)
HV-700R (For Dioxin)

The HV-1000R and 700R are samplers intended for outdoor
use. These products sample suspended dust in the open face,
and provide quantitative analysis of dust concentration and
composition. High-accuracy flow rate control is provided by a
differential pressure detection system, and instantaneous and
cumulative flow rate values are displayed digitally. Reductions
in suction flow rate due to increased dust collection are
minimized thanks to a constant flow rate function. This product
can be used to collect airborne dust by attaching the through
pipe. Similarly, it can also be used to collect dioxins by
attaching the shuttle tube (tube for polyurethane foam
attachment). It is capable of stable, high flow rate sampling,
and so can be used under a wide range of conditions as an
airborne toxic substance sampler.

Fold up design makes movement and storage convenient.

Capable of high accuracy flow rate control thanks to a differential pressure detection system.

The instantaneous and cumulative flow rate can be operated with 20 °C and 1 atmosphere correction,
25 °C and 1 atmosphere correction, or aciual flow rate.

incorporates a constant flow rate function to minimize drops in the suction flow rate accompanying
increased suction pressure caused by sampling of dust, efc.

A backlit touch panel is adopted to enable even more convenient operation.

Two timer functions are provided for starting operations: a delay timer based on the time, and a clock
timer based on the calendar date. Two types of timer sampling for ending operations are also available:
a sampling timer based on the time, and a volume timer based on cumulative flow rate. Manual
operation without using the timers is also possible.

A brushless motor is adopted, minimizing dust generation and extending motor life.

Noise reduction implemented

If a power outage occurs, the remaining sampling. is continued automatically after the power recovery.
The high volume through pipe and shuttle tube for polyurethane foam attachment are easy to attach.
The polyurethane foam can be left in the shuttle tube for storage or conveyance, shielding it from light
and air (HV-1000R for dioxins, HV-700R).

Absolutely no grease is used in the sampling line.

A sampling data recording function is provided. The past 5 sampling results can be checked on the
sampler. Data can also be retrieved by connecting a PC and entering a communication command.

B Touch Panel LCD with backlit ]

B1/81 S20E: 16 Actusl
FLOWSET 1888 LAmin
START CELAY B8 hrE Smin

AR VDL DREE ., Bme

FEEE )
L




B soecifications

[tem Code

090130-23 090130-22 090130-21

Model

HV-700 R (for Dioxin) HV-1000 R (for Dioxin) HV-1000R (for Aerosol)

Standard Suction Flow
Rate

100 or 700L/min  (quartz fiber | 700L/min  (quartz fiber filter | 1000Lfmin {quartz fiber filter)
filter + polyurethane form x + polyurethane form x 2pcs)
2pcs)

Configurable Flow Rate
_Range

100~ 700L/min 500~ 1200L/min

Accuracy of Constant
Flow Rate

Within 5% the set flow rate

Flow Rate Detection

Differential pressure detection method

Flow Rate
Compensation

20 °C and 1 atmosphere correction, 25 °C and 1 atmosphere correction, or actual flow rate

Outside Air
Temperature

Semiconductor Sensor

Atmospheric Pressure
Sensor

Silicone type

Suction Pump

Brushless blower (rated for 5,000 hours of use)

Filter Paper 8"x10" rectangular filter
Urethane Foam ¢ 90 % 50mm
Display Touch panel LCD (with backlit)

Recording Function

The past 5 sampling results can be checked on the sampler

Recording [tems

Sampling clock, Integrating time, Integrating flow rate, Set flow rate, Average flow rate, Outside

air, Error
Error ltems Power - Flow rate - Pressure - Blower—
Operating Temperature 0~ 40°C
Range
Power Outage Continues with the prior operating condition after power recovery
Countermeasures
Dimension/Weight 575 (W) =575 (D) %1420 (H) mm  Approx. 31ke
Power Supply AC180 V to 253V, 50/60Hz 5A
Accessories . Shuttle tube, 1; Filter case, 1; Quartz fiber filters, 10; Filter case 1 set

Polyurethane foam, 10

& Option

Item Code Name of Part Details
080040-021 Andersen sampler AH-600
080130-8 Digital Orifice flow meter OFD-1
SUS case x 1

080130-0991

Removal fixture x 1
PTFE packing x 1
Short urethane holder (not including urethane) x 1

Short holder set

080130-09911

Short urethane holder(not including urethane)

080130-061 Particle size selector for HV-1000F 10 um , 100 % cut
080130-067 Particle size selector, rectangular PM2.5 | 2.5 pm, 50 % cut
080130-065 Particle size selector, rectangular PM10 10 pm, 50 % cut

080130-0906

Leak check rubber pate (HV rectangular) | For 8" x 10" rectangie

SiBATA SciENTIFIC TECHNOLOGY LTD.

CISIBATA

1-1-62, Nakane Soka-City, Saitama, Japan
TEL:+81-48-933-1582 FAX:+81-48-933-1591

E-mail:overseas@sibata.co.jp

http://www.sibata.co.jp/english/
201210K
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Through supply of the ambient environment monitoring instrument including
PM2.5, DKK-TOA contributes to social environmental realization to be able to
live in safety.

REPM2SU R HA X SHIRURIER
AT AR & E IR R

ESH-ERAVTFNOEMICHERENETT .
Available outdoor,indoor use.
AEERBEEENHES.
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HPrinciple of PM2.5 Measurement

When a substance is irradiated by low-energy beta rays, the beta ray absorption by that

In(lo/l) =pm + X
substance is proportional to the mass of the substance. The beta ray attenuation method (tor) =y m

: Intensity of beta rays fransmitted through

utilizes this property. The mass of PM2.5 can be determined by irradiating the PM2.5 the filter paper and PM2.5
collected on filter paper and measuring the transmitted beta ray intensity. The lo :Intensity of beta rays transmitted through
relationship between the transmitted beta ray intensity and the mass of PM2.5 can be the filter paper only
expressed by the right formula: pm : Mass absorption coefficient (cm2/g)
This automatic monitor introduces the sample air at a constant rate of 16.7 L/min via the Xm : Mass of PM2.5 {g/em?) ‘
cyclone to collect the PM2.5 on the filter paper. After measurement and calculation, the . 1

Fram the above equation; Xm=-—-+ In(lo/l)

mass ¢oncentration output of PM2.5 is continuously provided. pm
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Xm : PM2.54 /550 AR (g / cm?)
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In{lo/D=gm=Xm
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BhEAERE

Related Analyzer
HEAMEER

ARPERM CYAERE

Nitrogen Oxides Analyzer
TEAFATTHERR

&0, KO EOERBRCY OB
{EREENO. NO2. NOx&UT, IEfED
DREVCERAETHEETY,

This instrument provides continuous and reliable
measurement of Nitrogen Oxides in ambient air.

IR BT RARERNE. BASHRIRE
FE AR SR (NOY . LR
(NC2) . S (NOx) fE TR &, TR
SERIREEE.

KA VU AERE
0zone Analyzer
DShANNERE

SRR RCKD, RRPOHED
AV (03) BEEREUICINETER
AETHRETT.
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This instrument provides continuous and reliable
measurement of Sulfur Dioxide in ambient air.

D EERAEIT RIMERETE. SRR
P AR FRERRE TRATESNRE

AR DO BF—BEEER (CO) ZAR
24 LS AABSEOTRIHRIRIITRIC S ST
ERECR I DRERETY,

This instrument provides continuous and reliable
measurement of Garbon Monoxide in ambient air.

A SR —F A RIE T RS RETSMERIL
i% (NDIRER) BHTEESRC SRR

Al Ksh— B RS
Garhon Monoxide Analyzer
: ES RN EER

FRIDKKHAA =4

it EfRLESE
169-8648 OQFXBERFPHERWASH 1-29-10
TEL: +81-3-3202-0225 FAX:+81-3-3202-5685

e-mail:eigyo@toadkk.co.jp
http://www.toadkk.co.jp/

FHEOTIIBHENATE, ITHRE
VIS ESHTE e B ET

Information and specifications are for a typical
system and are subject to change without notice,

=@ FMFRRABNTEL.
HABTER.

eR{FE2013-06-05



) Continuous Dichotomous Aerosol Chemical Speciation Analyzer
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Nitrogen Oxides Analyzer
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Sulfur Dioxide Analyzer
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Asia Center for
Air Pollution Research

1@ ACAP

INTRODUCTION

The East Asian region, comprised of southeast and
northeast Asia, is home to more than a third of the
world's population. It has experienced rapid economic
growth since the late twentieth century, which has
continued into the new century. Growing energy

‘consumption increases the amount of pollutants in the

atmosphere, leading to regional air pollution problems
for countries in East Asia. It is becoming increasingly
evident that regional air pollution in East Asia causes
urban air pollution and acid deposition problems in
each country in the region.

Until the 1990s, few fact-finding studies had been
conducted on the mechanisms of acid deposition, and
little was known about its impacts in East Asia. At the
First Session of the Intergovernmental Meeting (1G1)
in March 1998, with East Asian countries participating,
it was decided to launch the preparatory phase
activities of the Acid Deposition Monitoring Network
in East Asia (EANET) in April 1998, After more than
two years of preliminary operation, EANET began
its activiies on a regular basis in January 2001,
based on a decision at the Second Session of the
Intergovernmental Meeting (1G2) held in October 2000.

The Acid Deposition and Oxidant Research Center
{ADORC) was established in Niigata, Japan, as a
branch office of the Japan Environmental Sanitation
Center {JESC), to promote EANET activities, acting as
the Network Center and play a pivotal role as Japan’s
National Center in this network. ADORC was founded
with the support of Niigata Prefecture, the City of
Niigata, manufacturing companies, and non-profit
organizations (NPOs), under the leadership of the
Environment Agency (which has become Ministry of
the Environment}) of Japan. ‘

ADORC was renamed the Asia- Center for Air
Pollution Research (ACAP) in June 2010, and in
November 2010 the “Instrument for the Strengthening
the Acid Deposition Monitoring Network in East Asia
(EANET)” was adopted at the Twelfth Session of the
Intergovernmental Meeting (1G12). It was also decided
that ACAP should continue in its role as the Network
Center for EANET.

In recent years, there is a new trend to view regional
air pollution problems from a global perspective. In
particular, ozone and fine particulate matter such as
PM2s have become a noticeable issue of hemispheric
pollution, including inter-continental transport

The impacts on climate change and global warming
caused by regional air pollution are alsc notable issue.
ACAP aims to accomplish the mission of researching
acid deposition and air pollution problems in the East
Asian region, including these new issues.

Orgénization of Japan Environmental
Sanitation Center (JESC)

Head Office

[ East Branch Office | | West Branch Office | [PRIRmti )




ACAP

Organizational Chart of ACAP

General Affairs Dept.

Planning and Training Dept.

Deputy Director General

Atmospheric Research Dept.

Director General

Deputy Director General

: Ecological Impact Research Dept.

Data Management Dept.

Major Functions of Each Department

General Affairs Department I Ecological Impact Research Department

@Development of annual work programs of ACAP. @Evaluation of the results of monitoring for
@®Administrative management of ACAP. soil/vegetation, inland aquatic environment and

T ’ catchment (ecological impacts monitoring).
@®Personnel and financial issues.

@Preparation of technical documents for ecological
impacts monitoring. :

Planning and Training Department @ Analyses of ecological impacts monitoring samples.
@®Management and coordination of technical @Promotion of QA/QC activities on ecological
assistance. impacts monitoring.

@Planning and coordination of technical missions. ®Research activities related to ecological impacts

.Planning, coordination and implementation of monitoring.
training and public awareness activities and @0 . Cons
: peration and management of ecological impacts
research fellowship programs. monitoring stations operated by the Cenier.

@Planning and implementation of international
conferences, workshops, etc. by the Center.

-or

|
@Collection and dissemination of relevant i Data Management Department

information. @Development and updating of database on acid -
@®Research on air pollution related issues. deposition monitoring in East Asia.

@Central compilation, evaluation, storage and
dissemination of monitoring data. ‘

Atmospheric Research Department
.i\gﬂ#gﬂg; of the results of wet and dry depositicn .Sngrr];?tgl:;téog]:gg advice fo.rl the .natlonal o
@Preparation of technical documents for wet and @ Coordination and implementation of QA/QC

dry deposition monitoring. programs.
i o @Preparation of EANET data report and periodic
@Analyses of wet and dry deposition monitoring report of EANET.

samples.

@Promotion of QA/QC activities on wet and dry @Research activities of emission inventories.

deposition monitoring.

@Research activities related to wet and dry deposition,
and chemical transport modeling.

@Operation and management of deposition monitoring
stations operated by the Center.

ACAP O 2
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EANET and Functions of ACAP

ACAP carries out functions as the Network Center for EANET, functions as the National Center for Japan, and other
functions related to air pollution including acid deposition.

Institutional Framework of EANET

\

(Intergovernmental Meeting)

—(Scientiic Advisory Commitee )

Q ‘ask Foroe on Monioring for Dry Deposttion )

AN

Network Center for EANET
(ACAP)

Network QA/QC Manager

e

g Secreteriat for EANET
\ {UNEP RRC. AF}

e

National | National
Government | Focal Point

Cambodia, China, Indonesia, Japan, Lao P.D RyMala
Myanmar, Philippines, R of Korea, Russia, Thatigndsand Vietnam

National Center

Monitoring

Monitoring 2
tation

Station

Monitoring
Station

Participating Countries

T s e
aysia, Mongolia

3 O ACAP

|~ +Research activities such as research for

Tasks of ACAP

Tasks as the Network Center for EANET B

« Compilation, evaluation and storage of data.

» Preparation of data reports on the acid
deposition in the East Asian region.

« Dissemination of data and relevant information.

+ Implementation and coordination of QA/QC
activities. |

« Technical support to the participating countries
including dispatch of technical missions.

« Implementation of training acfivities.

+ Support to Task Forces as their secretariats.

improving monitoring methodologies.
* Promotion of public awareness, etc.

_/

Tasks as the National Center of Japan

+ Preparation of draft national monitoring plan.

« Collection, evaluation and storage of national
monitoring data.

« Submission of monitoring data to the Network
Center. :

* Implementation of the national segment of the

Network's QA/QC programs.

o Other Tasks

+ Operation and maintenance of a few Network
monitoring stations.

« Collection, evaluation and storage of monitoring
data of Japanese stations other than the Network
stations.

+» Dissemination of information related to acid
deposition.

» Support for networking of academic and business
communities on acid deposition.

\ Research on air pollution related issues. Y,




ACAP

Major achievements

Collection, analysis/evaluation, and storage of monitoring data from
participating countries.

- Support for revision of
EANET monitoring guidelines
and technical manuals.

- Issuing of training materials
on acid deposition, soil and
inland aquatic. environment
manitoring, and data
management.

- Support for developing the
“Periodic Report on the State
of Acid Deposition in East
Asia" (PRSAD) by complllng
the results of five years of
monitoring.:

- Issuance of the annual “Data

Report on Acid Depositon in
the East Asian Region”
- Implementation_of QA/QC
programs, such as the
inter-laboratory comparison
projects.

Qiki,

Ogasawara
Yusuhara
Banryu

Mt. Sto, Tomas
Mstro Manila_Los Banos

#Fublication of fact sheet of 13 _ :
participating countries in EANET. - Promotion of public aware-
ness through joint projects
with participating countries on
developing their own national

brochures and videos. -

- Implementation of individual
trainings at ACAPF, and
dispatch of technical missions
to participating countries.

#Promotion of research activities through joint projects with
participating countries, etc.

— T ! 8(11." i | - Provision of support for
@ Twelfth Session of the intergovernmental Meeting on EANET . '| nolding EANET meetings,

such as Intergovernmental
Meetings (IG), Scientific
Advisory Committee (SAC),
Working Groups, etc., and held
‘public awareness workshops,
etc.

#Twelfth Sessnon of the Intergovernmental Meeting(November 2010, Niigata).

ACAP O 4
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Facilities and Equipment / Instruments

@®The ACAP building is a two-story building that
includes offices, chemical and biological
laboratories, a training laboratory, rooms for trainees,
one large and one small meeting room, and a library,
etc. The building, completed in October 2000, is
equipped with back-up electrical power units in case
of a black out and pollution control equipment.

@A telemeter system was installed with on-line
connections to ten EANET monitoring sites in Japan.

® Computers and software for modeling research

- activities -on long-range air pollutants transport are
‘available.

@ Other equipment includes desks, shelves, personal R
computers, overhead projectors, and other fraining
equipment for trainees. ' 3

-@Wet and dry deposition sampling can be undertaken
for research and training purposes at the
Niigata-Maki national monitoring station, located
approximately 15 minutes by car from ACAP.

#Trainees' Room

N

c esearch)

;Léioratow {Atmospheti

#Lecture Room

5 © ACAP




ACAP

Equipment and instruments such as the
following are available for research and training
purposes.

® Equipment and instruments for analysis of wet
and dry deposition monitoring samples and
samples for soil and vegetation, and inland
aquatic environments.
These include several ion chromatographs (ICs) for
anion and cation analysis, respectively, atomic
absorption spectrometer (AAS), pH meters,
conductivity meters, and deionized water apparatus.

@ Equipment/instruments for sampling of wet and
dry deposition.
These include a few types of wet-only samplers
standard rain gauges, denuder instruments, filter
pack kits, high-sensitivity automatic instruments for
detecting air pollutants, and dry deposition flux
measurement systems, ‘

® Modern equipment/instruments for sophisticated
research activities.
These include a stable isotope mass spectrometer
scanning electron microscope, gas chromatograph
mass spectrometer, liquid chromatograph mass
spectrometer, inductively coupled plasma-mass
spectrometer, and OC/EC analyzer.

#Research on Wet Deposition at
Niigata- Maki National Monitoring Station

#Scanning Electron Microscope

— Ll "
#Gas Chromatograph Mass Spectrometer

ACAP O 6




Uchino Junior High School
®

@Uchino Etenfentary School
. JR Echigo Line Wi 56
«—To Yahiko Prefectural Road @ Uchino Branch(Daishi BK)
Yahiko Line :

Seven Eleven

.
\ Nihon Bunri

High Sehool

Asia Center for
Air Pollution Research

SHIEKawalR ey

«—To Maki
Route116

Niigata West
Bypass

Takayama

Niigata Prefectural Training
Institute for Local Government ™
Perscnnel L

Directions for access to the Asia Center for
Air Pollution Research (ACAP)

@®From the Kanestu Highway “Niigata-Nishi” exit:
Go through the Niigata west bypass to the Uchino area,
and continue straight ahead for about five minutes.
Turn left at the Sowa intersection,
turn left in front of the Niigata Prefectural Training Institute
for Local Government Personnel. .
From here, the ACAP building is about 250 meters ahead
on the right side.

@®From the Maki area via Route 116
Take Route 116 to Niigata.
Turn right at the Sowa intersection.

@®From Narita Airport to Niigata
The fastest way to get to Niigata is to take
the JR Narita Express (NEX), which takes roughly
one hour for the one-way journey. Change trains
to the JR (MAX) Toki (Joetsu Shinkansen) at Tokyo Station
(takes about two hours from Tokyo). At Niigata Station
change to the JR Echigo line (local line) and get off
at Uchino Station, then take a taxi at Uchino Station to ACAP
{five-minute trip).

@®From Niigata Airport
Shuttle bus service is available between Niigata Airport and
Niigata Station. Get off at the South exit of Niigata Station.
Take the train to Uchino Station (on the Echigo line). Take a
taxi at Uchino Station to ACAP (five-minute trip).

AcAP Asia Center for Air Pollution Research
N> Japan Environmental Sanitation Center
URL:http://www.acap.asia
1182 Sowa, Nishi-ku, Niigata-shi, 950-2144, Japan
Phone (+81)25-263-0550 Fax (+81)25-263-0566

Japan Environmental Sanitation Center (JESC)

Head Office/ East Branch Office
10-6 Yotsuyakami-cho, Kawasaki-ku, Kawasaki City, Kanagawa Prefecture, 210-0828, Japan
West Branch Office )
5-11 Shirakibaru 3-chome, Onojo City, Fukuoka Prefecture, 816-0943, Japan™

Recycled papér
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Acid Deposition
Monitoring Network
in East Asia

BACKGROUND - Serious air pollution problems in East Asia -

Air, water, land and biodiversity in ecosystems are essential
for supporting human life on the planet Earth. But ironi-
cally though, the ability and capacity of these systems to
support human existence have been imperiled by humans
themselves through economic activities. There is evidence
of unprecedented environmental changes at the global and
regional levels, and these changes have major implications
on human well-being, locally.

Almost one-third of the world’s population lives in the East
Asian region. Due to rapid economic growth and industri-
alization, many countries in this region are facing a serious
threat from air pollution, including acid deposition, particu- W Air Pollution in East Asia

larly if their energy production depends on sulfur-rich coal. Regional cooperation for countermeasures to
prevent regional air pollution is urgently needed.

2500 Figure of Total energy consumption by
fuel in East Asia shows increasing
trends of energy consumption in East
Asia based on type of fuel. Figure of
Global NO; map clearly shows that East
Asia is one of the regions most affected
by nitrogen dioxide. The trend of energy
consumption in East Asia is likely to
cause more serious air pollution in the
future. The situation is serious in that
unless the fossil-based fuel consump-
tions and their environmental aftermath
are curtailed, the damage they cause to
EHEEREEEEEEREHARRAREAENIAAGRARAREAEEEE =  human health and the environment will

g
(=3

1,500

g
=2

consumption in million tonne of oil equivalent {Mtoe)
wn
8

o

) Total energy consumption by fuel in East Asia continue and become more serious in
mCoaland peat mOQll mMGas ®Combustible renewables and waste m Electrlcity m Othar*
*Other Includes geothermal, solar, wind, tide, etc. the decades to come.

Source: International Energy Agency (IEA), Energy Balances of DECD Countries and Energy Balances of non-OECD
Countries, 2010 edition

- 0 1 3 3 5 6

Global NO2 map based on 4 years worth of satellite data {2003 - 2006) (Unit 10 molec/cm?)
Reference: Max-Planck-Institute for Chemistry in Mainz
http://joseba.mpch-mainz.mpg.de/no2_nad.htm
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EANET

AIR POLLUTION AND ACID DEPOSITION

Major air pollutants, those gases or particles emitted from sources
directly, which are prevalent in East Asia are sulfur dioxide (SO2),
nitrogen oxides (NOx), particulate matter (PM), volatile organic com-
pounds (VOCs), carbon monoxide (CO), and toxic elements (e.g. lead
{Pb), fluorine (F), mercury (Hg)). Secondary pollutants, those gases or
particles formed by atmospheric reactions of precursor or primary
emissions are ozone (QOs), photochemical oxidants, and secondary
aerosols which are also prevalent in East Asia. Ozone is produced from
the photochemical reaction of NOx and VOCs under sunlight, and in

30,000

B Decline of forests /_/_______._.

the troposphere gives harmful effects on
humans and ecosystem as strong oxidizing i —

—ar-China

: §

substance. These pollutants are emitted %u.m e
from automobiles and industries. Since |}, P
emission of NOx in East Asia is rapidly |2 il
increasing due to rapid rise in the use of [§= e
automobiles, concentrations of tropospheric 0000 M R
ozone are predicted to increase in the future. ._-—/"/ é "/g : e
The figure shows increasing trend of num- ] —— )

bers of vehicles in East Asia. B P s ST R I

B Trends of the number of vehicles in East Asia
Reference . World Develepment Indicators (WB),
World Road Statistics (IRF), UN Statistical Division

Mechanism of Acid Deposition

SOz and NOx are emitted into the atmosphere with other pollutants during combustion of fossil fuels (oil, coal,
etc.) by industries and power plants as well as in engines of motor vehicles. These gases are transformed by
chemical reactions with air constituents into sulfuric and nitric acids which were transported and come down
to the surface of the earth far from the emission sources. The acid deposition phenomena are realized in two
types of processes as shown in Figure below. One process is “wet deposition” when acids are taken by cloud
waters and brought down to land and water bodies with rain, snow or fog. The large amount of dissolved acids
causes the strong acidity of precipitation commonly known as “acid rain”. By another process called “dry
deposition”, airborne acids are removed from the air during fine and cloudy days. They pass through air to the
ground and deposit on water bodies, grasses, trees, buildings, and even inhaled into the human respirtory
system causing health problem.

Although ammonia (NH3), emitted
from fertilizers and livestock, does not
- fall under the criteria as an air pollutant
affecting human health, it reacts with
nitric and sulfuric acids in the atmo-
sphere to form fine particulate matter
through the process of neutralization.
After deposition on the ground, ammo-
nium compounds are oxidized into

ST Wy, X @ TR nitrate in soil and produces acid. More-
k. T 3 S 5y S S : = over, excess nitrogen loads by nitrate
RS v id ST W and ammonium disturb the nutrient
Emission Sources Bry Deposition of Wet DeP"s""“" of cycles of ecosystems.
Gases and Particles bissolved Acids

Mechanism of acid deposition
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Acid Deposition
Monitoving Network
in East Asia

ACID DEPOSITION MONITORING NETWORK IN EAST ASIA
(EANET)

The Acid Deposition Monitoring Network in East Asia (EANET) is an intergovernmental regional network
established for promoting cooperation among countries in East Asia to address acid deposition problems.

( Objectives of EANET | N
. m To create a common understanding of the state of acid deposition problems in East
Asia;

m To provide useful inputs for decision-making at the local, national, and regional levels
aimed at preventing, or reducing adverse impacts on the environment caused by acid

deposition; and

m To contribute to cooperation on the issues related to acid rain deposition among the
participating countries.

Thirteen Participating Countries of EANET

L Lao P.D.g\.
Cambgdia 7 E’
§

34 EANET




EANET

Major Activities of EANET

EANET addresses the acid deposition including ozone and particulate matter (PM) issues in an integrated
approach embarking on the following major activities:

1. Acid deposition monitoring
M Review and revision/establishment where appropriate of the national monitoring plans*
B Implementation of monitoring using common methodologies®
wet deposition, dry deposition, soil/vegetation
inland aquatic environment, catchement

2. Compilation, evaluation, storage, analysis and provision of data
B Submission of monitoring data to the Network Center*
B Issuing of Data Report
B Periodic report on the state of acid deposition
B Dissemination of the data and relevant information
through EANET web site

3. Promotion of quality assurance and quality control
(QA/QC) activities
B Implementation of QA/QC programs
Bl Development of Standard Operational Procedures
(SOPs)*
M Inter-laboratory comparison projects

4. Implementation of technical support and capacity
building activities
B Dispatch of technical missions
I .. B EANET Data Report 2007-2009
B Individual training at the NC P
M National training*
M Utilization of existing training programs (JICA Training Course) and others

3. Promotion of research and studies related to acid deposition and air pollution problems
M Joint studies on wet/dry deposition
B Joint study on catchment analysis

6. Promotion of public awareness activities
il Joint project on the development of the national brochure and
the environmental study
B Workshop on public awareness

7. Other relevant activities
M Cooperation and exchange of information and experiences with other
regional and global networks/initiatives

* by participating countries

M EANET Training

M Public awareness workshop

EANET &4




Acid Deposition
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- Institutional Framework of EANET

As the institutional framework for EANET, the Intergovernmental Meeting (IG) is the decision-making body
of EANET. The Scientific Advisory Committee (SAC) was established under the IG, and the Secretariat and
the Network Center were designated to support the network. Several Task Forces and Expert Groups were

established under the SAC. These organi-
zations promote the network activities in
close communication, coordination and
collaboration with the National Focal
Points (NFPs), National Centers and
National Quality Assurance and Quality
Control (QA/QC) Managers in the
participating countries.

Organizational Structure.

The Twelfth Sesslon of the intargovernmental Meeting on EANET
73-34 November 2010, Nligata iapan

B 12th Session of the Intergovernmental Meeting (IG12) in 2010 in Japan

Intergovernmental Meeting

Scientific Advisory Committee

_{.Task Force on Monitoring for Dr§ Depo;irtgdhw

—-] Task Force on Soil and Véé;fation Monltorlng

E . . .
— Task Force on Monitoring Instrumentation

—E Task Force on Research Coordin}-a‘fi;x:i

- Expert Group(s)

Secretariat for EANET
(UNEP RRC.AP)

Network Center for EANET
(ACAP)

Network QA/QC Manager

National Focal Point

Participating Country

National Center

National QA/QC Manager
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Roles of Respective Organizations of EANET

Intergovernmental Meeting

¢ Composed of the representatives of all participating countries and make decisions on implementation
of the network activities.

Scientific Advisory Committee
& Composed of scientific and technical experts nominated by the participating countries and advise and
assist the IG on scientific and technical issues of network; and
& Prepare periodic assessment reports on the state of acid deposition in East Asia.

Secretariat

¢ Communicate and cooperate with the participating countries;

& Prepare for the EANET meetings such as the IG and the SAC;

4 Conduct necessary administrative and financial management for the network; and

& Promote capacity building and public awareness activities in cooperation with the Network Center.

Network Center

|

4 Compile, evaluate, analyze and store the EANET monitoring data and related information;

4 Disseminate monitoring data and related information;

4 Prepare data reports on acid deposition in East Asia;

€ Provide technical assistance to the participating countries;

4 Implementation and coordinate QA/QC activities in the participating countries;

4 Promote research activities of EANET; and

& Promote capacity building and public awareness activities in cooperation with the Secretariat.

fi}mti_é-ipating Countries

=y

U

National Focal Points

4 Communicate and coordinate with the Secretariat and the Network Center for implementation of the
network activities,

National Centers

& Collect the national monitoring data and submit to the Network Center;

& Promote national QA/QC activities; and

4 Deal with technical matters on the network activities in the countries.

National QA/QC Managers

4 Promote national QA/QC activities in cooperation and coordination
with the national centers.

QA/QC activities at a
. participating country

M Technical supportto participating
countries {Senior Technical Managers’
Meeting at Network Center)

B Scientific Advisory Commitice

EANET 9 6
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Monitoring Activities of EANET

EANET monitoring covers five environmental media, wet deposition, dry deposition, soil and vegetation,
inland aquatic environment and catchment. The monitoring activities are conducted following a set of monitor-
ing guidelines and technical manuals. Monitoring for wet and dry deposition are implemented in order to
measure concentrations and fluxes of acidic and other substances deposited to the ground, while monitoring
soil and vegetation, inland aquatic environment and catchement are implemented to assess adverse impacts on
terrestrial and aquatic ecosystems.

M Yangon (Myanmar) B Maros (Indonesia)

B Bangkok (Thailand) B Tanah Rata (Malaysia)
Pictures of Wet/Dry deposition monitoring sites W Wet and dry deposition monitoring site
B Wet deposition monitoring site

Monitoring interval and parameters

1. Wet deposition/rainwater
4 Interval: every 24 hours or every precipitation event for the urban, rural and remote sites
¢ Major parameters: pH, electric conductivity (EC), concentrations of sulfate (SO,*), nitrate (NOy),
ammonium (NH,"), etc. '
2. Dry deposition/air concentration
@ Interval: every day to 2 weeks or every hour when measured by automatic instruments
@ Major parameters: Sulfur dioxides (SO,), nitrogen dioxides (NO,), ozone (Os), etc. Mass and components
concentration (such as sulfate) of particulate matter (PM)
3. Soil and vegetation/forest areas
# Interval: every 3 to 5 years
® Major parameters: pH, concentrations of exchangeable base cations (Na*, K, Ca?", Mg*), exchange-
able cation exchange capacity (ECEC), ete. for soil, and condition of tree decline and general des-
cription for vegetation/forests
4. Inland aquatic environment/lake and river water
& Interval: 4 times a year for lakes and every 1-2 month(s) for rivers
: ¢ Major parameters: pH, electric conductivity (EC), alkalinity, and concentrations of cations such as
E ammonium (NH4*), and anions such as nitrate (NO57)
. 5. Catchment .
¢ Interval: continuously (precipitation and discharge), every week to 2 weeks (chemical components)
& Major parameters: Precipitation amount, discharge from the stream, major cations (Ca?, NH,", etc.)
and anions (SO, NOs, etc.) in the rainwater and stream water, estimation of total deposition (wet
+ dry), etc.

7 @ EANET




Monitoring Sites (as of 2010)
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1. Deposmon momtormg sites W Wetand DryDeposition Monitoring Site J\}V'—“—“ﬁ_ﬁ\'\
(1) Wet deposition' 54 sites . Wet Deposition Monitoring Site
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2. Ecological survey sites

(1) Soil: 19 survey areas (27 forests)

(2) Forest vegetation: 18 areas (26 forests)

(3) Inland aquatic environment: 17 lakes/rivers
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Major Achievements of EANET

B Network Development

Monitoring sites of EANET are classified as either deposition monitoring sites or ecological survey sites. The
number of sites in the network has increased from 42 deposition monitoring sites in 2001 (the start of the regular
EANET monitoring activities) to 54 sites (21 urban, 13 rural, and 20 remote sites) in 2010. As a result of the
coordinated efforts of EANET participating countries, monitoring of soil and forest vegetation is now being
conducted in 27 forests in 19 areas, and monitoring of inland aquatic environment is being done in 12 lakes and
5 rivers as ecological impacts monitoring. Monitoring sites are shown in the Figures in page 8.

m Development of High-Quality Datasets

High-quality datascts have been developed through the implementation of quality assurance and quality control
measures at the national levels and in the Inter-laboratory Comparison Project schemes. Since 2000, summaries
of annual monitoring results have been published regularly in the Data Report on Acid Deposition in the East
Asian Region. All monitoring data of the participating countries of EANET from 2000 are available to the public
through the EANET website and on compact disc.

< High concentration samples > < Low concentration samples >
100 28 34 13 21 43 22 40 14 23 10 03
33.
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Resuits of the Inter-laboratory Comparison Project on wet in 1998-2009
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B DatawithinDQO O FlagE W FlagX | (DQO: Data Quality Objective on accuracy)

Flag "E* was applied to data that exceed the DQO by a factor less than 2 (£15% ~ +30%).
Flag "X" was applied to data that exceed the DQO by more than a factor of 2 {<-30% or >30%).

W Periodic Report on the State of Acid Deposition in East Asia (PRSAD)

The First Periodic Report on

the State Of ACld DCPOSitiOIl ;’C’fiﬁdiﬂ Report Periodic Report Perindic Report
. . . on the State of Acid Deposition on the State of Acid Depositi the State of Acld D iti
in East Asia was produced in in East Asia ntastasia | o e S O i

2006 as a comprehensive
scientific assessment report i . & ,; —.
describing the outcome of % Y K L
five years of EANET’s moni- . )/ N e " J
foring activitics (2000-2004). Mg % . .

Part I: Regional Assessment _
presents the activities of
EANET and provides an
assessment of the state of acid

First Periodic Reports (Regional/National/Executive Summary)
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deposition based on the data acquired from the network to date including future directions and possible impacts
of pollutants on inland aquatic systems, forests, and soils. Part II: National Assessment is a compilation of
National Assessments describing the national monitoring activities, air quality assessments, and control
measures implemented at the national level in the participating countries. Part III is the Executive Summary.

B Capacity Building in Participating Countries

The technical capabilities and skills of the partici-
pating countries in acid deposition monitoring and
assessment were significantly enhanced through a
number of EANET activities including EANET
individual training and through the NC technical
missions annually to all participating countries to
assist them in monitoring performance, laboratory
operations, data management, and other proce-
dures. Other activities to enhance the skills and
knowledge of personnel included national work-
shops, individual training courses at the NC,
annual expert meetings as well as scientific

workshops on ecological impacts and other topics
related to acid deposition. The Japan International Coop-
eration Agency (JICA), in cooperation with EANET,
conducted the JICA Third Country Training Program in
Thailand and the JICA Training Course on EANET in
Japan to provide training on acid deposition and air
quality management. Numerous EANET publications
(Technical Manuals and Guidelines, data publications,
reports on QA/QC projects, training materials, etc.) have
been produced for use by specialists and researchers
involved in monitoring, data quality, and data manage-
ment. Most are available on the EANET website
(http://www.eanet.cc/product.html).

W Raising Public Awareness

Awareness about acid deposition among the general
public, particularly among school children and teachers,
was raised through a number of activities supported by
EANET. Two reports for policy makers were published
titled “Goals, Achievements and Way Forward” and
“Clean Air for Sustainable Future”. EANET has under-
taken joint projects with participating countries to
Sectural and Wtwor Contc develop brochures and videotapes on acid deposition in

A e oy 0 the national language, and several times has held “Work-
— shop on Public Awareness on Acid Deposition Problems”

& abore
Secretn) UNED
Novemer T
1

® Reports for Policy Makers
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in the participating countries. An e-learning program on
acid deposition problems was developed for environmen-
tal education. The capacity building workshops for
policy makers were held in EANET to raise awareness of
policy makers of participating countries on the adverse
impacts on the environment caused by acid deposition.
The Factsheets titled “Country efforts and achievements
in combating acid deposition” were developed by all
participating countries of EANET through collaboration
and coordination with the NC and the Secretariat.

Fact Shests of 13 participating countries

B Enhancing Knowledge and Understanding through Research

A number of joint scientific research projects on acid deposi-
tion and its effects were conducted by EANET in countries.
Joint projects that were conducted are:
& Joint study with Japan, Malaysia and Thailand on
catchment analysis
& Joint study with Mongolia on plant sensitivity
& Joint study with Thailand on dry deposition flux
and gas concentration monitoring
& Joint study with Republic of Korea on dry deposi-
tion (aerosol concentration) monitoring methodology
& Joint study with Russia on evaluation of East Sibe-
rian atmospheric environment
€ Model Inter-comparison Study in Asia (a multilat-
eral research activity)

B Joint catchment study in Thailand

Research fellowship

The annual research fellowship program (introduced from 2005) has been
an effective mechanism for encouraging young researchers from across the
region to participate in air pollution research activities.

Fellowship researcher

EANET Science Bulletin

. C e . N i,
In order to share research findings among the participating countries, T T it

EANET Science Bulletin (Volume 1) was published in November 2008 after
endorsement at the Eighth Session of the Scientific Advisory Committee
(SACS) held in October 2008 in Vietnam. The Volume 2 was published in
January 2011. The bulletins were also issued on the EANET website. It will
be published biennially.

m EANET Newsletter EANET Science Bulletin (Vol. 1, 2)

The EANET Newsletter has been published biannually since June 2007 so as
to share all of information on EANET activities and other relevant information.
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History of EANET
1. Expert meetings (1993-1997)

The East Asian region, as a result of rapid industrialization, faces increasing risks of problems related to excess
deposition of acidic substances. The World Bank estimated in 1995 that by 2020, if present energy and envi-
ronmental policies remain unchanged, sulfur dioxide emissions in this region will almost triple the 1990 level.
Thus the adverse effects of acid deposition in East Asia will become a critical problem in the near future. With
this background, expert meetings were held four {imes since 1993 to discuss the state of acid deposition in the
region, effects on ecosystems and future moves toward regional cooperation on this issue. The experts recom-
mended that acid deposition monitoring should be improved and strengthened.

It was difficult to evaluate the state of acid deposition in East Asia utilizing available monitoring data because
monitoring methods and analytical techniques differed greatly among countries in the region. Thus, the expert
meetings agreed on the necessity for establishing a regional collaborative monitoring network. For this
purpose, the expert meetings developed a preliminary outline for the design of such a network as well as
proposed guidelines for monitoring methods.

2. Preparatory Phase activities (1998-2000)

The First Session of the Intergovernmental Meeting on the Acid Deposition Monitoring Network in East Asia
(IG1) was held in March 1998 in Yokohama, Japan. Based on the agreement at IG1, the preparatory phase
activities of EANET started in April 1998 on an interim basis, to provide useful inputs to the Second Session
of the Intergovernmental Meeting (IG2) held in 2000 for the establishment of the Network.

Participating countries during the preparatory phase
China, Indonesia, Japan, Malaysia, Mongolia, Philippines, Republic of Korea, Russia, Thailand and Vietnam
(10 countries)

3. Regular Phase activities (from 2001)

The Second Session of the Intergovernmental Meeting of EANET
(IG2) was held on 25 and 26 October 2000 in Niigata, Japan with the
participation from ten countries in East Asia that had participated in
the preparatory phase activities. The major conclusions of the
Session are summarized as follows:

0] [CR iin 2000 [

Major Conclusions of IG2

1. The Meeting concluded that the preparatory phase activities of EANET had been successful.
- 2. The Meeting decided to start the EANET activities from January 2001 on a regular basis, based on the "Joint
‘ Announcement on the Implementation of EANET" and the "Tentative Design of EANET".

3. The Meeting designated the United Nations Environment Programme (UNEP) as the Secretariat for EANET,
‘ and accepted the proposal that the Interim Secretariat would continue its activities until UNEP assumes the role
of the Secretariat.

4. The Meeting designated the Acid Deposition and Oxidant Research Center (ADORC) in Japan as the Network
' Center for EANET.

The Third Session of the Intergovernmental Meeting (1G3) was held in November 2001 in Chiang Mai, Thai-
land and the “Rules of Procedure for EANET” were adopted. Since then, Sessions of the Intergovernmental
Meetings have been taken place annually following the Rules of Procedures.
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Progress of EANET

1. Adoption of the “Instrument for Strengthening the EANET”

The Seventh Session of the Intergovernmental Meeting (IG7) held in 2005 adopted the Decision 1/IG7
(Niigata Decision) which decides that the participating countries of EANET should begin a process to
discuss an appropriate Instrument and its legal status to provide a sound basis for financial contribution to
EANET and will report the results of the discussion — i __

Twelfth Session of the Intergovernmental Meeting ol

to the Tenth Session of the Intergovernmental Meet- ‘ 2324 November 2010, Niigata Jopin -
ing (IG10) for its consideration. L @ s & & @

The Twelfth Session of the Intergovernmental Meet-
ing on EANET (IG12) held in November 2010 in

D LS L

-
“

Niigata, Japan adopted the Decision 1/IG12 on P i Ly e u

Instrument for the Strengthening the Acid Deposi- y g - q

tion Monitoring Network in East Asia (EANET). ﬂ ﬂ , ﬁ i J 0 i ﬂ ﬁ ﬁ | B ¢ M ﬂ d q j

The following were stipulated in the Decision: : AR R - o

1. Adopts the “Instrumf.:nt for the Strengthening Fhe M Representatives of 13 participating countries at 1G12
Acid Deposition Monitoring Network in East Asia in November 2010

(EANET)” for signing in the High Level Segment
during IG12 and thereafter.

2. Decides that the Instrument will become operational on the date on which all participating countries have signed
it, or on 1* January 2012, whichever is earlier;

3. Encourages participating countries that will not be able to sign the Instrument by the specified date to communicate
in writing with the EANET Secretariat before IG13 expressing their willingness to continue their EANET activities; and

4. Decides that IG13 will consider the nature of involvement of the countries that are unable to sign by the specified date.

The objectives and scope of this Instrument stated in the [Item 2] are: e
a) to create a common understanding of the state of acid deposition problems in East Asia; SR
' b) to provide useful inputs for decision-making at local, national and regional levels aimed at-. -
preventing or reducing adverse impacts on the environment ¢aused by acid deposition; and
. €) to contribute to cooperation on the issues related to acid deposition among the Participating
Countries. ' : :
.. The scope of this Instrument may be extended, as decided by the IG.

2. “Strategy on EANET Development” and “Medium Term Plan for EANET”

///\ The Strategy on EANET Development (2006-2010) which was

approved by the Eighth Session of the Intergovernmental Meeting
-~ V o (IG8) in November 2006 focused on the whole activities of
EANET with clearly stated targets, activities to be undertaken and
expected results at the end of the mentioned period. The imple-
mentation of the Strategy activities since 2006, and the regular
activities of the Secretariat and the NC since the start of EANET,
has brought EANET closer towards achieving its objectives. It
included the activities relevant to the modeling and emission
inventories.

W Strategy on EANET Development and Medium Term Plan for EANET

13 ® EANET




EANET

Based on the performance review of the Strategy on EANET Development (2006-2010), the “Medium Term
Plan for EANET (MTP) (2011-2015)” was adopted at the IG12 in 2010. Twenty-two (22) activities covering
all the EANET activities are identified for implementation in the 5-year period, 2011-2015 by the Secretariat,
the Network Center, the Scientific Advisory Committee and other relevant bodies of EANET under seven (7)

categories.

The MTP focuses on enhancement of the monitoring network, supported by the participating countries,
through the implementation of strategic activities to improve geographical coverage, ensure site representa-
tiveness, and strengthen monitoring procedures, particularly sampling and analysis, to achieve more compre-
hensive and precise data. It also includes capacity building activities, activities for promotion of research on
acid deposition and other priority chemical species including activities relevant to the modeling and emission
inventories, public awareness activities and activities for future development of EANET.

National Focal Points and National Centers of EANET

Pal‘l’lClpE}f.’lng National Focal Points (Organizations) National Centers
g
countries
Cambodia Department of Environmental Pollution Control, | Department of Environmental Poliution Control,
Ministry of Environment (MOE) Ministry of Environment (MOE)
Chi International Cooperation Department, Ministry | China National Environmental Monitoring Center
ma of Environmental Protection (MEP) (CNEMCOC)
Deputy Minister of Environmental Degradation
Indonesia Conirol and Climate Change, Ministry of Environ- | Environmental Impact Control Facility (SARPEDAL)
ment (MOE)
Japan E?Erggiﬁ?ﬁén%ﬁggg)m ent Bureau, Ministry of Asia Center for Air Pollution Research (ACAP)
Water Resources and Environment Research Institute, | Water Resources and Environment Research Institute,
Lao PDR Water Resources and Environment Administration | Water Resources and Environment Adminisiration
(WREA) (WREA)
Malavsi Environmental Conservation Department, Ministry | Malaysian Meteorological Department (MMD),
alaysia of Natural Resources and Environment (NRE) ?ﬁrgsst%) of Science, Technology and Innovation
Mongolia National Agency for Meteorology and Environ- | Central Laboratory of Environment and Metrology
goll ment Monitoring (NAMEM) (CLEM)
Myanmar Department of Meteorology and Hydrology (DMH), | Department of Meteorology and Hydrology (DMH),
y Ministry of Transport Ministry of Transport
Environmental Management Bureau (EMB), | Environmental Management Bureau (EMB),
Philippines Department of Environment and Natural Resources | Department of Environment and Natural Resources
(DENR) (DENR)
R. of Korea Climate and Air Quality Management Office, | National Institute of Environmental Research (NIER),
. Ministry of Environment (MOE) Ministry of Environment (MOE)
- Institute of Global Climate and Ecology, Roshydromet
Russia Institute of Global Climate and Ecology, Roshydromet |  and RAS '
and RAS - Limnological Institute, Russian Academy of
Sciences/Siberian Branch (RAS/SB)
Thailand Pollution Control Department (PCD), Ministry of | Pollution Control Department (PCD), Ministry of
Natural Resources and Environment (MNRE) Natural Resources and Environment (MNRE)
Institute of Meteorology, Hydrology and Environ- | Institute of Meteorology, Hydrology and Environ-
Vietnam ment (IMHEN), Ministry of Natural Resources | ment (IMHEN), Ministry of Natural Resources

and Environment (MONRE)

and Environment (MONRE)
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