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Influence of theincreasein the number of survey sites on the analysis of the air
temperature distribution

Masahide AIKAWA?, Takatoshi HIRAKI!

! Atmospheric Environment Division, Hyogo Prefectural Institute of Environmental Sciences

3-1-27 Yikihira-ho, Suma-ku, Kobe, Hyogo, 654-0037 Japan

( 654-0037

3-1-27)

Data sets of the air temperature measured at 18 and 22 sites were examined from the viewpoint of the influence of
the difference in the number of sites on the evaluation of the air temperature distribution. The findings are

summarized as follows:

The seasonal variation due to the difference of the number of sites was smaller in December than in August. The
smaller variation was more notable in the air temperature distribution estimated by the air temperature corrected by
the altitude of the site. Accordingly, the most accurate estimation of the air temperature distribution can be achieved
with a data set corrected by the altitude in December. In conclusion, the air temperature distribution could be
estimated and evaluated using fewer survey sites with less variation in the winter by correcting the air temperature
by the altitude, while it is necessary to establish more survey sites for more precise estimation and evaluation of the

air temperature distribution in the summer.
I INTRODUCTION

The thermal environment in urban areas has become
severe for humans due to the urban heat island
phenomenon. The urban heat island phenomenon has
been studied worldwide with the objective of limiting
thermal pollution in urban areas *®. The Hyogo
Prefectural Government of Japan established an action
plan for the heat island phenomenon and constructed a
new monitoring network in July 2005 to measure the
air temperature for the verification of the effects of
the action plan. The action plan aims to mitigate the
heat island phenomenon by decreasing artificial waste
heat, improving the urban earth’'s surface, reshaping
the urban form, and changing people’s lifestyle.
Aikawa et al. ” thoroughly analyzed the data sets

obtained in the new monitoring network and clearly
defined the growing heat island phenomenon in the
area. Furthermore, Aikawa et al. ¥ studied the air
temperature distribution and clarified the severe
thermal conditions in the inland area. The monitoring
network was constructed in 2005, as described above.
Based on the evaluation/review of the monitoring
results, the monitoring network was reconstructed to
understand the air temperature distribution more
clearly and with less bias and/or error. In the
reconstruction, some new survey
established on the originally planned network. In the
present study, the effect of the newly established sites
on the evaluation of the air temperature distribution

sites were

was examined. The findings are reported below.



[l METHODS

1 Air temperature measurement

The air temperature was first measured at 18 sites
located within the 10 x 15-km region in Hyogo
Prefecture from July 2005. Four sites were then added
within the same area; as a result, the air temperature
was measured at 22 sites from May 2007 (Fig. 1). The
area is between Osaka City (population density:
2,634,000/ 222 km?) and Kobe City (population
density: 1,520,000/ 551 km?). The southern area is
characterized by intensive industrial development and
dense population, which categorize it as an urban area.
In contrast, urbanization has been progressing rapidly
in the northern areas, which include satellite cities of
Osaka and Kobe Cities *Y. The air temperature was
measured using a thermometer (Thermo Recorder
TR-52, TandD Corporation, Nagano, Japan) calibrated
with a thermostat bath at two temperatures, 5 and
35°C. The measurement resolution was 0.1°C. The
measurement accuracy was + 0.3°C. The thermometer
was installed in a naturally ventilated thermometer
shelter (about 1.5 m above the ground in principle).
The air temperature was measured at the survey site
every 15 minutes, and hourly data measured on the
hour were used for the evaluation. The air temperature
measured in August and December 2007 was analyzed
in the study.

2 Survey site characteristics

The present survey area can be classified into three
categories. (1) the highly urbanized area along the
coast, (2) the suburban area, primarily in the southern
part of the study areas, and (3) the residential area
being developed as satellite cities, primarily in the
northern part of the study areas. This categorization is
reported in detail elsewhere 1>V,

3 Geographic information system

A geographic information system (ArcView) was
used for the spatial analysis of the air temperature. An
inverse distance-weighted method was employed to
draw the distribution of the air temperature.

Hyogo Prefecture

Fig.1  Location map of the survey site. The site
marked by solid circle is from July 2005, and
the site by open circle is from May 2007. The
datain August 2007 at the site marked with *

was missing.

4 Correction by the altitude

In the analysis of the air temperature distribution,
the air temperature was corrected by the altitude of
the sites and a temperature-lapse rate of 0.6°C/100 m.
The temperature-lapse rate varied depending on the
season and the period of time (daytime and nighttime).
Therefore, it was difficult to reflect the variation of
the temperature-lapse rate precisely. On the other
hand, fog is frequently present at Mt. Rokko (summit:
931 m as.l), located next to the present study area
1219 The fog is frequently observed in the summer
season and occasionally in the winter season *1%.
Therefore, we employed 0.6°C/ 100 m because some
sites are located at 200 m a.s.| or more.

5 Seasonal classification

There are typically four seasons in Japan: spring
(March-May), summer  (June-August),
(September-November), and
(December-February); therefore, the air temperatures

autumn
winter



measured in August and December were analyzed as
representative of the summer and the winter,
respectively, in the present study.

[1l RESULTSAND DISCUSSION

1 Air temperature distribution in August
1.1 Air temperature distribution without correction
by altitude

Figure 2(a) and (b) shows the air temperature
distribution based on the air temperature data without
the correction by the altitude. Figure 2(a) is drawn for
the data set of the 18 sites first established, and Fig.
2(b) is for that of the 22 sites presently operating. It
should be noted that, in Fig. 2, the data at the two sites
among the 18 sites first established were missing in
August 2007; therefore, the data sets obtained at 16
and 20 sites are used in Fig. 2(a) and (b), respectively.

The distributions in the southern area were similar
to each other; however, those in the northern area
were different. This would be mainly due to the
insufficient number of survey sites in the northern
area.

1.2 Air temperature distribution after correction by
altitude

Figure 3(a) and (b) shows the air temperature
distribution on the basis of the air temperature data
after the correction by the altitude. Figure 3(a) is
drawn for the data set prepared for the 18 sites first
established, and Fig. 3(b) is for that of the 22 sites
presently operating. For the same reason as in Section
3.1.1, the data sets obtained at 16 and 20 sites are used
in Fig. 3(a) and (b), respectively. The air temperature
distributions in the northern area were different from
each other in Fig. 3(a) and (b), while those in the
southern area were similar to each other, as shown in
Fig. 2(a) and (b). A notable difference was observed
between the air temperatures at Sites A and B. The air
temperature at Site B was relatively high in Fig. 3(b)
but moderate in Fig. 2(b). The altitude of Site B was
higher than those of other sites, which suggests that
the altitude of the site may be an important factor to
control the air temperature at Site B. On the other
hand, the air temperature at Site A was considerably
low in Fig. 3(b) but moderate in Fig. 2(b). The reason

1 ,2009

for the air temperature at Site B would mainly be the
altitude of the site; however, the reason for the low air
temperature at Site A remains unidentified.

degree C

(b) A

Fig.2  Air temperature distribution of August 2007
calculated by the monthly mean air
temperature based on the dataset before
adding the new sites (a) and after adding the

new sites (b).
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Fig.3  Air temperature distribution of August 2007
calculated by the monthly mean air
temperature corrected by the altitude based on
the dataset before adding the new sites (a) and

after adding the new sites (b).

2 Air temperature distribution in December
2.1 Air temperature distribution without correction
by altitude

Figure 4(a) and (b) shows the air temperature
distribution based on the air temperature data without
the correction by the altitude. Figure 4(a) is drawn for
the data set of the 18 sites first established, and Fig.

4(b) is for that of the 22 sites presently operating. The
variation in the air temperature distribution between
Fig. 4(a) and (b) was small compared with the case of
Figs. 2 and 3. This smaller variation was pronounced
in the northern area.

Fig.4

Air temperature distribution of December
2007 calculated by the monthly mean air
temperature based on the dataset before
adding the new sites (a) and after adding the
new sites (b).



2.2 Air temperature distribution after correction by
altitude

Figure 5(a) and (b) shows the air temperature
distribution based on the air temperature data after the
correction by the altitude. Figure 5(a) is drawn for the
data set of the 18 sites first established, and Fig. 5(b)
is for that of the 22 sites presently operating. The
variation between Fig. 5(a) and (b) was smaller than
those shown in Figs. 2, 3, and 4. Aikawa et al. *®
studied the evaluation methodology of the monthly
highest and lowest air temperatures in a heat island
phenomenon survey and clarified that the monthly
highest air temperature in August reflected particular
meteorological conditions relatively easily; on the
other hand, the outlier hardly appeared in the monthly
lowest air temperature in January. The smallest
variation of the air temperature distribution in

December coincides with the findings by Aikawa et al.

18 Accordingly, the air temperature distribution in
December can be estimated with less variation even
though the number of sites is limited when the air
temperature is corrected by the altitude.
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Analysis of the Benomyl in Sediment Samples

Mihoko YOSHIDA! and Yuzo MORIGUCHI?, Chisato MATSUMURA?! | Takeshi NAKANO!

1 Environmental Safety Division, Hyogo Prefectural Institute of Environmental Sciences,

3-1-27, Yukihira-cho, Suma-ku, Kobe, Hyogo 654-0037, Japan

Analytical method using solvent extraction, solid-phase adsorption and LC/MS/MS-SRM for
determination of benomyl in sediment has been established. 10ng MBC-d; is added as surrogate
standard substance. Quantity of benomyl is determined refering MBC standard calibration curve
because benomyl is hydrolyzed and converted to MBC. The recovery rate from benomyl additive
sediment samples is 104%, and the method detection limit (MDL) is 0.32ng / g-dry, and method
quantitation limit (MQL) is 0.83ng / g-dry. These experimental results are considered to be
applicable for environmental sediment sample.

12 2
MBC
15 10 16
3,603 283
57 3,843 - 1-(
D -n- )-1 -2-
16 PRTR
1,424 1,093
1,379 4,781 0.02mg/L
1,910®
POPs
10 “
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Tablel Physical property of Benomyl and MBC

Benomyl MBC
molecular formula  CyHigN4sOs  CoHgNzO,
molecular weight 290.3 191.2
melting point () 140 307 - 312
vapor pressure 3.70E-09
(mmHg) 25
agueous sol ubility 3.8 2: (pHHYL)D
(mglL) 20 20
log Pow 2.12 1.49
soil adsorption constant 1910

2007

50%

MBC

5)

2006

MBC

-ds MBC-d,

PCB 5000
PCB
Waters  PS-2
3.1
2049 50%
10g MBC-d; 10ng
1 mol/L 0.5mL
50mL 10
3000rpm
50mL
5mL
3.2
500mL
PS-2 15mL
20
ImL
PS-2
3.3
MBC-d,
10 mg 10
mL 1000 pg/mL
MBC 100
ng/mL MBC-d310 ng/mL
3.4
10uyL LC/MS/IMS
MBC MBC-ds
MS SRM(Selected

reaction monitoring)
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Supelco Ascentis C18( 15
cm 2.1 mm, 3 um)
Table2
MBC 6
MBC
152 MBC
n- 11 SRM
Fig.2-1 Fig.2-2  MBC
3.5 SRM
LC Agilent 1100 MS Thermo LCQ 20ng/mL MBC-d;10ng/mL
Table2  Analytical condition 20ng/mL
for Benomyl and MBC with LC/MS/IMS MBC
LC condition
Instrument Agilent 1100 MBC
Column Ascentis C18 (Supelco  15cmx 2.1 mm, 3 um)
M obile Phase A Methanol B : Purified water 2ng/mL
Gradient 0 - 7 mnAG60- 8% B 40 - 15%
7 - 20 mnA 8 - 8% B 15 - 15%
20 - 22 min A 85 - 60% B 15 - 40%
22 - 30 min A 60 - 60% B 40 - 40%
Flow rat 0.2mL/mi
P o 0.2mt/min MBC 20ng/mL  SRM
Injection volume 10uL MBC
MSMS condition MBC
Instrument Thermo LCQ
lonization Mode ESI-positive MBC 1.52
Source temp. 260
Cappli llary vcl)ItAage 8V
Relative Collision Energy 30 % . . SRM
Precursor ion Product ion
Compound name (m/z)
Benomyl 291 192
MBC 192 160
MBC-d 4 195 160
TIC
) caaw
o n.am iy . a3 .r 312
% — s
° Benomyl [EO ng/mL 291>192
-(86 . a.ms . 4.33  .r.aa3
o MBC additive-free 192>160
>
= |
8
4 MBC-d; 10 ng/mL 195>160

Retentien-time (min) *

MBC-d;

Fig.2-1 SRM chromatogram of Benomyl standard
TIC

8

% . . - .mm -« .m 3 -3 .mm - m.Em

T Benomyl additive-free 291>192

2

IS

3 MBC 20 ng/mL 192>160

E 4 ." 2 r o3 . . m - . . mm -3 4w - m .am

& 10 ng/mL 195>160

i B e

Fig.2-2

Retention time (min)
SRM chromatogram of MBC standard
9



3.3 104%

MBC- a4 6.6%
Fig.3
MDL MQL Fig.4-1
SRM
5 10g 10ng MBC-d,
MBC MBC

0.52 ng/g
MDL:0.32ng/g-dry MQL:0.83ng/g-dry

10 10g 1000ng

MBC-std Fig.4-2
| / SR
Fig.4-1 MBC

6 -
//y = 0.0906x + 0.0115 MBC

R =1

2 MBC

-

0 20 40 60 80 100
concentration(ng/mL)

Fig.3 Standard curve of MBC

Area ratio

10ng 10g
3.1 3.2
}\\_ TIC
T3 - B KR SV
=
Z Benomyl additive-free  291>192
g ny — s34 il — L1
Ko
g J\ MBC additive-free  192>160
2 .r*\-.-""'\. I-|_4-..,—.-| .r"w..-".r‘x LGS el - =3
T
I ’\ﬁ MBC-d; 10 ng/mL 195>160
D: 7 a.aa m.ma o4
' ’ ‘ ' " Retentioh timé& (min)
Fig.4-1 SRM chromatogram of sediment
3 K e
Q . s e
3
c Benomyl 1000 ng/mL 291>192
a2 H HI1 in| N orea.es
5]
g JL MBC additive-free  192>160
E d o ape woe o coa - mm -z .aw - 3w - m.aw
& K M BC-d3 10 ng/mL 1955160

- Retehtion time-( -mm% : ’
Fig.4-2 SRM chromatogram of sediment 1000ng/mL benomyl added
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2)

3)

4)

MBC
3.3 12.2
5)
6)
MBC
MBC
MBC 1.52
MBC-d, 7
MDL 0.32ng/g-dry  MQL
0.83ng/g-dry 8)
10ng 9)
1y g/kg-dry
104% 6.6%
SRM
0.52 ng/g-dry 10)
MBC 11)
MBC
MBC
MBC
-2005- pl-3

132-139 206-209 263-275 470

(2005)

http://www.env.go. jp/chemi/end/kentol130

2/mat03.pdf

2009.10.1

pp87 (1998)

SISLER H D :Biodegradation of agricultural

11
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fungicides 323-355 PB Rep. , USA Univ.

Maryland(1982)

18 3 (2006)
SINGH R P, BRINDLE 1 D Kinetic study of
the decomposition of methyl
1-(butylcarbamoyl)-1H-benzimidazol-2-
yl carbamate(benomyl) to methyl
1H-benzimidazol-2-ylcarbamate(MBC). J
Agric Food Chem  38(8) 1758-1762 (1990)
, LC/MS

38 47-51(2009)
LC/MS
(40) 18
822-823(2009)
. HPLC

56 157-160(2006)
, LC/MS

101-105(2003)
) LC-MS/MS

29 36-38(1999)



654-0037 3-1-27

Contamination of Perfluorinated Organic Compounds in the river and the sea
of Hyogo Prefecture

Shusuke TAKEMINE Mihoko YOSHIDA Chisato MATSUMURA Motoharu SUZUKI
Masahiro TSURUKAWA  and Takeshi NAKANO?

Environmental Safety Division = Hyogo Prefectural Institute of Environmental Sciences

3-1-27  Yukihira-cho Suma-ku Kobe Hyogo 654-0037 Japan

2009 44
46 PFOS PFOA
PFOS <l 49ng/L PFOA <1 470ng/L
PFOS <1 4.8ng/L PFOA<l1l 62ng/L
PFOA PFHXA 6200ng/L
PFHXA 22ng/L  670ng/L <l 36ng/L
PFHXxA
PFHXxA
21 5 PFOS
(POPs ) 10)
(PFOA Perfluoro PFOS PFCs
octanoic acids )
(PFOS Perfluorooctane sulfonate)
(PFCs Perfluorinated PFOA 11-12)
organic compounds) PFOS PFOA
PFOS
D PFOA
PFOS PFOA
2-4) PFCs
5-6) PFOS
PFOA
PFCs

7-9) 13)

12



PFOS PFOA 14-15)
PFC
PFCs
2009 44
46 PFOS PFOA
PFCs
PFCs
1
PFOS
(PFASs: Perfluoroalkyl sulfonates) PFOA
(PFCAs:
Perfluorocarboxylic acid)
PFCs Table 1
Table 1 Target PFCs
Name Acronym Formula
Perfluorobutane sulfonate PFBS CF;(CF,);SO3H
Perfluorohexane sulfonate  PFHxS CF;(CF,)sSO3H
Perfluorooctane sulfonate PFOS CF4(CF,),SOzH
Perfluorodecane sulfonate PFDS CF4(CF,)SOzH
Perfluoropentanoic acid PFPeA  CF4(CF,);COOH
Perfluorohexanoic acid PFHxA CF4(CF,),COOH
Perfluoroheptanoic acid PFHpA  CF;(CF,);COOH
Perfluorooctanoic acid PFOA CF3(CF,)¢COOH
Perfluorononanoic acid PFNA CF3(CF,),COOH
Perfluorodecanoic acid PFDA CF3(CF,)gCOOH
Perfluoroundecanoic acid PFUNnDA CF3(CF,);COOH
Perfluorododecanoic acid PFDoDA CF;(CF,);COOH
Perfluorotridecanoic acid PFTrDA CF4(CF,),;;COOH
Perfluorotetradecanoic acid PFTeDA CF4(CF,),,COOH
2
Fig 1
2009 7 8

13
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3
LC/MS
Simpli Lab
(>18MQ-CM)
presep C agri(short)(
) PFCs

(Wellinton PFAC-MXB)

PFCs
(Wellinton MPFAC-MXA)

183CsPFOA CIL

A Riyer sampling
point
v, o Sea sampling
point

Fig 1 Sampling points of river water and sea
water

4
14 16)
MPFAC-MXB
10mL/min
100mL 200mL

10mL

20mL

2mL 1mL
13CsPFOA

5 LC/MS/MS



LC/MS/MS(ACQUITY UPLC

ACQUITY UPLC TQD)

Table 2

Table 2 LC/MS/MS conditions

LC conditions
Instrument

Mobile Phase

Gradient :

Flow rate :
1 50

Column temp.

Injection volume :

: ACQUITY UPLC (waters)

Column :
Retention gap Column :
: A 10mM Ammonium Acetate aq

UPLC BEH C18 2.1x50mm
UPLC BEH C18 2.1x100mm

B : Acetonitrile
0.0-9.0min
9.0-9.1

0.3 mL/min

5uL

B:1-95%
B:95-.1%

MS conditions
Instrument

0.1 mL/Min

Quantification ion

: ACQUITY TQD (waters)
lonization Mode :
Source temp
Desolvation temp :
Capillary voltage :
Cone gas flow :
Desolvation gas flow :
Collision Gas Flow :

Confirmation ion

[m/z] [m/z]
PFBS 299.00 > 79.90 299.00 > 98.90
PFHXS 399.00 > 79.90 399.00 > 98.80
PFOS 499.00 > 79.90 499.00 > 98.90
PFDS 599.00 > 79.90 599.00 > 98.90
MPFHXxS 403.00 > 83.90 403.00 > 103.00
MPFOS 503.00 > 79.90 503.00 > 99.00
PFBA 213.00 > 169.00
PFPeA 263.00 > 219.00
PFHXA 313.00 > 269.00 313.00 > 118.90
PFHpA 363.00 > 318.90 363.00 > 169.00
PFOA 413.00 > 368.90 413.00 > 169.00
PFNA 463.00 > 418.90 463.00 > 169.00
PFDA 513.00 > 468.90 513.00 > 219.00
PFUNDA 563.00 > 518.80 563.00 > 269.00
PFDoDA 613.00 > 568.90 613.00 > 168.90
PFTrDA 663.00 > 618.80 663.00 > 169.00
PFTeDA 713.00 > 668.70 713.00 > 169.00
MPFBA 217.00 > 172.00
MPFHXA 315.00 > 270.00
MPFOA 417.00 > 371.90
MPFENA 467.00 > 422.90
MPFDA 515.00 > 469.80 515.00 > 219.00
MPFUNDA 565.00 > 519.80 565.00 > 269.60
MPFDoDA 615.00 > 569.90 615.00 > 269.50
13CsPFOA 413.00 > 368.90
Clean up spike
Syringe spike
6
7 PFCs
PFCs 20
PFCs
44
19 22)
8 PFCs

PFCs
1 PFCs
<lng/L
PFCs Table 3
PFOS <l 49ng/L PFOA <1
470ng/L
Saito 11) PFOS:0

24 52 6ng/L PFOA:0 1 67000ng/L
17 PFO0S:0.2
416.3ng/L PFOA:0.2 189ng/L

44
PFOS 1 PFOA 18
PFOS PFOA
PFHxA PFHpA
PFNA PFDA PFUNDA
11 44
44 PFHXA
PFOA
PFCAs
18)
PFOA
2008 2
170ng/L19)
470ng/L
19)
2008 2009 PFOA
1 2 8
8 PFOA PFCAs
PFCAs

PFCAs
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Table 3 Concentration of PFCs in River water samples and Loading amount of PFCs at sampling points

Concentration[ng/L]

Annually- .

. Loading amount of
Point S ling point averaged PECs
NO. ampling p PFBS PFHxS PFOS PFDS PFPeA PFHxA PFHpA PFOA PENA PFDA PFUnDA PFDoDA PFTrDA PFTeDA ZIPFCs flow rate /

[m®sec] [ng/sec]

1 Oohashi br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 1.2 -

2 Sanda br. <1 <1 <1 <1 <1 <1 <1 3.9 2.7 <1 <1 <1 <1 <1 6.6 1.3 8.6

3 [Koberyousui <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 08 -

kansokuchi

4 miyagawa br. <1 <1 49 <1 <1 <1 <1 49 <1 <1 <1 <1 <1 <1 98 0.057 5.6

Jyousuigen
5 syusuikou <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 0.2 -
(ashiya river)

6 Narihira br. <1 <1 <1 <1 <1 <1 <1 7.8 <1 <1 <1 <1 <1 <1 7.8 0.16 1.2

7 Nozoe br. <1 <1 <1 <1 <1 <1 <1 29 6.7 <1 <1 <1 <1 <1 36 0.16 5.7

8 Chidori br. <1 <1 <1 <1 <1 <1 6.9 310 52 100 87 <1 <1 <1 560 1.9 1100

9 Higasa <1 <1 <1 <1 <1 <1 <1 43 4.2 <1 <1 <1 <1 <1 8.5 2.2 19

hodoukvou
10 Minokawa br. <1 <1 <1 <1 <1 <1 <1 75 <1 <1 <1 <1 <1 <1 75 2.5 19
11 Kasuga br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 2.3 -
12 Iwai br. <1 <1 <1 <1 <1 <1 <1 <1 12 <1 <1 <1 <1 <1 12 1.6 19
13 Heian br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 0.39 -
14 Eizoku br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 0.95 -
15 Hoijo br. <1 <1 <1 <1 <1 <1 <1 <1 1.7 <1 <1 <1 <1 <1 1.7 0.32 0.54
16 Mayumi br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 1.6 -
17 Kanzaki br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 7.1 -
18 Nakai br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 0.92 -
19 Muro br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 4.7 -
20 Kumami br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 7.9 -
21 Sakoshi br. <1 <1 <1 <1 <1 <1 <1 2.8 <1 <1 <1 <1 <1 <1 2.8 8.1 23
22 Sakata br. <1 <1 <1 <1 <1 <1 <1 15 <1 <1 <1 <1 <1 <1 15 1.7 2.6
23 kenbu br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 0.6 -
24 Tataragi br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 4.8 -
25 Tamaki br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 10 -
26 Kamioda br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 56 -
27 Suwa br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 15 -
28 Tenijin br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 9.7 -
29 Takeno shin br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 4.4 -
30 Sadu br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 5.9 -
31 Hosono br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 1.6 -
32 Yura br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 20 -
33 Hanakuchi br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 1.5 -
34 Kiyotomi br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 12 -
35 Nishiki br. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 9.8 -
36 Ihara br. <1 <1 <1 <1 <1 <1 <1 34 <1 <1 <1 <1 <1 <1 34 18 61
37 Sakashita br. <1 <1 <1 <1 <1 <1 <1 24 <1 <1 <1 <1 <1 <1 24 0.37 0.89
38 Yamazaki br. <1 <1 <1 <1 <1 <1 <1 14 <1 <1 <1 <1 <1 <1 14 9.1 13
39 Hirota br. <1 <1 <1 <1 <1 <1 25 3.1 <1 <1 <1 <1 <1 <1 5.6 3.9 22
40 Shidu br. <1 <1 <1 <1 <1 <1 <1 52 <1 <1 <1 <1 <1 <1 52 0.15 7.8
41 Ushio br. <1 <1 <1 <1 <1 7.2 <1 15 <1 <1 <1 <1 <1 <1 22 4.8 110
Jyousuigen
42 syusuikou <1 <1 <1 <1 <1 <1 <1 20 <1 <1 <1 <1 <1 <1 20 0.11 2.2
(gunke river)
43 Wakita br. <1 <1 <1 <1 <1 <1 <1 5.7 <1 <1 <1 <1 <1 <1 5.7 0.24 1.4
44 Tatsumi br. <1 <1 <1 <1 <1 6200 <1 470 <1 <1 <1 <1 <1 <1 6700 46 310000
Max - - 49 - - 6200 6.9 470 52 100 87 - - - 6700 56 310000
Detected number 0 0 1 0 0 2 2 18 6 1 1 0 0 0
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Table 4 Concentration of PFCs in sea water samples

Point Area Concentration[ng/L]
NO. PFBS PFHXS PFOS PFDS PFPeA PFHXA PFHpA PFOA PENA PFDA PFUNDA  PFDoDA  PFTrDA PFTeDA
S1 Osaka bay <1 <1 <1 <1 <1 570 <1 47 4.3 <1 <1 <1 <1 <1
S2 Osaka bay <1 <1 <1 <1 <1 670 <1 32 6.4 <1 <1 <1 <1 <1
S3 Osaka bay <1 <1 <1 <1 <1 270 <1 39 15 <1 <1 <1 <1 <1
S4 Osaka bay <1 <1 4.8 <1 <1 760 <1 62 15 <1 <1 <1 <1 <1
S5 Osaka bay <1 <1 <1 <1 <1 640 <1 43 9.9 <1 <1 <1 <1 <1
S6 Osaka bay <1 <1 <1 <1 <1 260 <1 27 8 <1 <1 <1 <1 <1
S7 Osaka bay <1 <1 <1 <1 <1 230 <1 27 3.7 <1 <1 <1 <1 <1
S8 Osaka bay <1 <1 <1 <1 <1 29 <1 6.9 1.2 <1 <1 <1 <1 <1
S9 Osaka bay <1 <1 <1 <1 <1 24 <1 5.4 11 <1 <1 <1 <1 <1
S10 The east coast of Awaji island <1 <1 <1 <1 <1 28 <1 3.9 <1 <1 <1 <1 <1 <1
S11 The east coast of Awaji island <1 <1 <1 <1 <1 26 <1 6.4 <1 <1 <1 <1 <1 <1
S12 The east coast of Awaji island <1 <1 <1 <1 <1 29 <1 1.9 <1 <1 <1 <1 <1 <1
S13 Harima-nada <1 <1 <1 <1 <1 36 <1 6.8 13 <1 <1 <1 <1 <1
S14 Harima-nada <1 <1 <1 <1 <1 2.8 <1 1.4 <1 <1 <1 <1 <1 <1
S15 Harima-nada <1 <1 <1 <1 <1 <1 <1 2.8 <1 <1 <1 <1 <1 <1
S16 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.4 <1 <1 <1 <1 <1 <1
S17 Harima-nada <1 <1 <1 <1 <1 <1 <1 5.7 <1 <1 <1 <1 <1 <1
S18 Harima-nada <1 <1 <1 <1 <1 <1 <1 2 5.1 <1 <1 <1 <1 <1
S19 Harima-nada <1 <1 <1 <1 <1 <1 <1 6.3 <1 <1 <1 <1 <1 <1
S20 Harima-nada <1 <1 <1 <1 <1 <1 <1 2.9 <1 <1 <1 <1 <1 <1
S21 Harima-nada <1 <1 <1 <1 <1 <1 <1 24 <1 <1 <1 <1 <1 <1
S22 Harima-nada <1 <1 <1 <1 <1 <1 <1 3 <1 <1 <1 <1 <1 <1
S23 Harima-nada <1 <1 <1 <1 <1 4.9 <1 4.7 2.7 <1 <1 <1 <1 <1
S24 Harima-nada <1 <1 <1 <1 <1 3.3 <1 23 <1 <1 <1 <1 <1 <1
S25 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.7 <1 <1 <1 <1 <1 <1
S26 Harima-nada <1 <1 <1 <1 <1 1.3 <1 17 <1 <1 <1 <1 <1 <1
S27 Harima-nada <1 <1 <1 <1 <1 <1 <1 2.8 <1 <1 <1 <1 <1 <1
S28 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.9 <1 <1 <1 <1 <1 <1
S29 Harima-nada <1 <1 <1 <1 <1 88 <1 12 4.1 <1 <1 <1 <1 <1
S30 Harima-nada <1 <1 <1 <1 <1 16 <1 4.3 <1 <1 <1 <1 <1 <1
S31 Harima-nada <1 <1 <1 <1 <1 4.2 <1 1.3 <1 <1 <1 <1 <1 <1
S32 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.3 <1 <1 <1 <1 <1 <1
S33 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.9 <1 <1 <1 <1 <1 <1
S34 Harima-nada <1 <1 <1 <1 <1 <1 <1 15 <1 <1 <1 <1 <1 <1
S35 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.7 <1 <1 <1 <1 <1 <1
S36 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.1 <1 <1 <1 <1 <1 <1
S37 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.3 <1 <1 <1 <1 <1 <1
S38 Harima-nada <1 <1 <1 <1 <1 <1 <1 1.6 <1 <1 <1 <1 <1 <1
S39 The west coast of Awaj <1 <1 <1 <1 <1 4.3 <1 1.4 <1 <1 <1 <1 <1 <1
S40 The west coast of Awaj <1 <1 <1 <1 <1 5.1 <1 1.4 <1 <1 <1 <1 <1 <1
S41 The west coast of Awaj <1 <1 <1 <1 <1 11 <1 13 <1 <1 <1 <1 <1 <1
S42 The west coast of Awaj <1 <1 <1 <1 <1 4.2 <1 13 <1 <1 <1 <1 <1 <1
S43 The east coast of Awaji island <1 <1 <1 <1 <1 12 <1 <1 <1 <1 <1 <1 <1 <1
S44 Osaka bay <1 <1 <1 <1 <1 22 <1 5.1 <1 <1 <1 <1 <1 <1
S45 Harima-nada <1 <1 <1 <1 <1 <1 <1 3.8 <1 <1 <1 <1 <1 <1
S46 Harima-nada <1 <1 <l <1 <l <1 <l 1.3 <l <1 <l <1 <1 <1
Max - - 4.8 - - 760 - 62 15 - - - - -
Detected number 0 0 1 0 0 26 0 45 13 0 0 0 0 0
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Abstract
this research,
contamination of Perfluorinated compounds
(PFCs) in the river and the sea in Hyogo
Target compounds were PFOS,
PFOA and homologues different from chain
length. As a results, the range of PFOS and
PFOA concentrations in the
samples were <1 49ng/L and <1 470ng/L.
In addition, the range of PFOS and PFOA
concentrations in the sea water samples were
<1 4.8ng/L and <1 62ng/L. However, high
concentration of PFHxA that has shorter
carbon chain than PFOA, alternative material

In we investigated

prefecture.

river water

of PFOA, were detected in a concentration of
6200 ng/L in the downstream of the fluorine
plastic factory of Osaka prefecture. In the sea,
the concentrations of PFHXA were different
between Osaka bay (22ng/L 670ng/L) and
Harima-nada (<1 36ng/L). addition,
indicating an inverse association between the
concentration of PFHXxA
samples and the distance from the mouth of
Kanzaki-river, it suggests that the effect of

In

in the sea water

contamination from the closed- off section of
bay is large.
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Changes of Dissolved Oxygen in the Bottom water in Osaka Bay
Hajime MIYAZAKI!

1Water Quality Division, Hyogo Prefectural Institute of Environmental Sciences,

3-1-27, Yukihira-cho, Suma-ku, Kobe, Hyogo 654-0037, Japan

Changes of dissolved oxygen in the bottom water in the most inner part of Osaka bay in summer
were evaluated from1982 to 2007. Despite of improvements of water qualities, oxygen deficiency in
the bottom water had continued occurring. In research period, nutrition salts were eluted from
sediment slightly, but oxygen deficiency was possible to damage to benthic animals. The reasons
why oxygen deficiency had done were following two reasons. (1)Excess organic substance contained
in sediment consumed oxygen. (2)Loss of natural and semi-natural coast gave severe damage to the
eco system which purified sea water.
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at Osaka Bay before and after Biodegradation
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Table 1 COD/TOC changes during 100 days

incubations
COD mgO,/L /TOC mgO,/L
Sample No.

P 0day 100days
St.01 0.66 0.43
St.02 0.56 0.49
St.1 0.63 0.44
St.2 0.58 0.34

St.3 0.52 0.27

St.4 0.38 0.38

St.5 0.46 0.31

2.3
Oday 100
100days 3
Fig.3

St.3 St.4 St.5

St.2
X
St.2
A B
2
Mopper
(a) 100
A
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Abstract

In recent years, the Seto Inland Sea has the
problem that the achievement rate of the
environmental quality standard on the chemical
oxygen demand (COD) has remained at the same
level. As the cause of this problem, the
existence of the refractory organic matter has
been pointed out.

Surface water samples in Osaka Bay were studed
on COD, total organic carbon (TOC) and
fluorescent property, before and after
biodegradation by a 100-day incubation.

It was shown that the refractory organic
matter existed almost as dissolved organics,
COD/TOC was differenced between points, and
fluorescent  property was changed by
biodegradation.
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Characteristics of Structure and Molecular Weight Distribution of
Refractory Dissolved Organic Matter in Surface Water at Osaka Bay
in Comparison with Dissolved Organic Matter from Inland

Naoko NAKAGAWA!, Yoshiaki KANAZAWAL,
Satoshi UMEMOTO?! and Ikuyo KAMIMURA!

1Water Environment Division, Hyogo Prefectural Institute of Environmental Sciences,

3-1-27, Yukihira-cho, Suma-ku, Kobe, Hyogo 654-0037, Japan
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1. DOC uv260 uv260/D0C
DOC UV260 uv260/D0C Table 1
Table 1(1) R-1 R-4 UV260/DOC

18 28 mABS/cm/(mg/L)
Uv260/DOC 20 30 mABS/cm/(mg/L)
9
R-3
Uv260/D0C
Uv260/D0C
30 mABS/cm/(mg/L)

9

R-3
R-1 uv260/D0C
R-3

P-2 Uv260/D0C

Table 1(2)

UV260/D0C 10 16 mABS/cm/(mg/L)

Uv260/D0C

DoC uv260 ’



Table 1(2) (3)

PS-1 PS-2 S-1
uv260/D0C

DoC

DoC

Table 1 DOC,UV absorbance at 260nm and ratio
of UV absorbance at 260nm to DOC
(1) Dissolved sample P-1,P-2,R-1,R-2,R-3

and R-4.
P-1 P2 R1 R2 R3 R4
DOC(mg/L) 44 125 27 3 34 3
UV260(mABS/cm) 88 146 55 75 61 85
uVv260/DOC
(MABS/cm/(ma/L)) 20 12 20 25 18 28

2 Dissolved sample PS-1,PS-2,S-1,S-2,

S-3,S-4 and S-5.

PS-1PS-2 S-1 S-2 S3 S-4 S5
DOC(mg/L) 3 38 23 2 2 14 16
UV260(mABS/cm) 48 48 30 33 26 17 16
UV260/DOC 16 13 13 16 13 12 10

(mABS/cm/(mg/L)

(3) Refractory dissolved organic sample
PS-1,PS-2,S-1,S-2, S-3, S-4 and S-5.

PS-1PS-2 S-1 S-2 S-3 S-4 S5
DOC(mg/L) 23 23 18 19 16 13 1.4
UV260(mABS/cm) 43 41 25 25 16 12 13
uVv260/DOC
(mABS/cm/(mg/L) 19 18 14 13 10 10 9
2.
Fig.2
uv260/D0C
Table 2

Sephadex G-15

1,500

20,000,000 Blue Dextran

Fraction No.32

10

1500

1 2009
1,355 Vitamin B12

Fraction No.54 1,355
1,500 1,500
1,355 1,500
1,355

FractionNo.20 90
Fig.2
R-2 R-3 R-4

Uv260/D0C Table 2
20 mABS/cm/(mg/L)

PS-1 PS-2 S-1 S-4 (@)
(b)

11

Uv260/D0C  Table 2

Uv260/D0C
Uv260/D0C
(0
P-1 P-2 R-1
P-1 P-2  R-1
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P-1

Ps-1
@ (b)
(b)
1,355 1,500

1,355 1,500

Table 2 DOC,UV absorbance at 260nm,and ratio of UV absorbance at 260nm to DOC of each peak

P-1

P-2 R-1 R-2
Fraction No. 32 39 58 32 44 57 66 33 46 58 65 32 35 47
uVv260/DOC
(MABS/cm/(mg/L)) 7.0 159 204 1.1 114 28 171 29 138 2.3 158 12.7 19.7 16.5
R-3 R-4 PS-1(a) PS-1(b)
Fraction No. 33 40 57 34 44 56 33 46 56 66 32 45 65
uVv260/DOC
(MABS/cm/(mg/L)) 178 9.3 04 23.0 148 0.6 79 11.8 2.4 1938 6.9 12.7 16.3
PS-2(a) PS-2(b) S-1(a) S-1(b)
Fraction No. 33 46 65 32 45 65 33 38 49 68 33 48 65
uVv260/DOC
(MABS/cm/(mg/L)) 4.0 121 16.7 54 204 25.8 3.8 7.0 105 143 6.1 15,5 20.0
S-2(a) S-2(b) S-3(a) S-3(b)
Fraction No. 33 49 68 33 47 65 34 50 57 63 69 49 66
uVv260/DOC
(MABS/cm/(mg/L)) 3.6 10.0 16.6 46 109 147 38 87 28 25 136 134 17.6
S-4(a) S-4(b) S-5(a) S-5(b)
Fraction No. 33 50 69 32 41 49 67 33 49 69 32 48 66
uVv260/DOC
(MABS/cm/(mg/L)) 20 6.9 104 6.7 11 94 157 54 8.6 10.6 59 64 8.0
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of refractory DOM had molecular weight from
1355 to 1500 at any point.

1) (13)
4 5
2004
2)
14(7) 11-14 2003
3)
(5) 84-88 2008
4)
(31) 61-65 2001
5) JIS K 0102
57 1998
6) CoD
,22(10),11-19 1980
7
519 24-41 1977
8)
502 2-24 1976
9)

DoC
,20(6),397-403 1997
10) Sephadex gel filtration in theory and
practice,Pharmacia Fine Chemicals,8
11)
27(2) 2004

Abstract

The existence of the refractory organic
matter has been pointed out as a reason that COD
value doesn"t decrease in Osaka Bay

Dissolved organic matter (DOM) from inland
and refractory DOM in surface water at Osaka Bay
were examined by dissolved organic carbon, UV
absorbance and analysis of molecular weight by
gel chromatography

These results suggested that a part of DOM
from inland was biodegraded in sea water, the
DOM in surface water with low molecular weight
fraction was not biodegraded easily, and most
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Investigation of the Actual Condition concerning PMzs Air Pollution
in Hyogo Prefecture (2)

Ryouhei NAKATSUBO!? and Takatoshi HIRAKI?

1 Atmospheric Environmental Division, Hyogo Prefectural Institute of Environmental Sciences,

3-1-27, Yukihira-
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PM;.5 (9Ashiya
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16.2u g/m Pl < L
8.7y g/m? 8.4 g 15
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Table 1 Annual average, maximum, minimum concentration (ug/m®), standard deviation and coefficient of
variation(%) of PM, s and PM,q., 5 at three sampling sites.

(n=24)

Ashiya Himeji Suma

Ave. 16.2 16.9 16.5

Max. 225 26.9 23.0

PM, 5 Min. 10.4 9.8 10.8

S.D. 3.7 4.3 35

C.V. 225 25.6 21.1

Ave. 8.0 8.7 8.4

Max. 11.5 12.3 12.2

PMigs5 Min. 41 47 4.6

S.D. 2.0 2.0 1.9

C.V. 24.5 23.0 22.4

Table 2 Annual average, maximum, minimum concentration (ug/m?), standard deviation and coefficient of variation(%) of constituent concentration of
PM, s at three sampling sites.

(n=24)

Site oc EC cr NO; s0,% Na* NH," K* Mgt ca?t
Ashiya Ave. 2.6 2.1 0.029 0.70 5.4 0.10 2.0 0.28 0.029 0.13
Max. 4.1 3.0 0.083 2.9 9.0 0.21 31 0.57 0.095 0.19

Min. 15 1.2 N.D. 0.048 2.2 0.065 0.98 0.15 N.D. 0.041

S.D. 0.75 0.40 0.023 0.76 1.8 0.034 0.56 0.11 0.022 0.041

CcV. 28.4 19.0 79.2 108.3 33.8 34.0 28.4 39.1 74.1 325

Himeji Ave. 2.9 15 0.066 0.77 5.3 0.090 2.0 0.30 0.025 0.12
Max. 4.4 2.2 0.30 2.80 9.1 0.16 3.1 0.67 0.11 0.21

Min. 1.4 0.80 N.D. 0.030 2.3 0.059 1.0 0.12 N.D. 0.050

S.D. 0.69 0.40 0.080 0.84 1.8 0.025 0.57 0.11 0.019 0.039

(A2 24.0 26.5 120.9 108.4 34.2 275 28.7 37.1 78.0 31.4

Suma Ave. 2.6 1.9 0.026 0.54 5.7 0.12 2.0 0.29 0.027 0.13
Max. 4.6 2.6 0.077 2.33 9.4 0.34 3.2 0.55 0.081 0.20

Min. 1.6 1.3 N.D. 0.041 2.4 0.071 0.86 0.13 N.D. 0.056

S.D. 0.61 0.33 0.018 0.58 1.9 0.060 0.65 0.10 0.018 0.037

C.V. 23.0 17.0 69.4 107.5 33.8 51.8 32.3 36.4 68.3 29.7

Table 3 Annual average, maximum, minimum concentration (ug/m®), standard deviation and coefficient of variation(%) of constituent concentration of
PMy., 5 at three sampling sites.

(n=24)

Site oc? EC? cr NO, s0,% Na* NH,* K Mgt Ca®"
Ashiya Ave. 0.60 0.23 0.18 1.1 0.77 0.46 0.10 0.052 0.069 0.20
Max. 1.3 0.86 0.50 1.7 1.2 0.63 0.28 0.090 0.10 0.45

Min. 0.037 0.44 0.37 0.24 N.D. 0.033 N.D. 0.080

S.D. 0.38 0.24 0.12 0.36 0.20 0.11 0.060 0.013 0.022 0.088

C.V. 64.3 102.6 67.5 32.1 25.6 23.8 61.5 24.8 311 43.9

Himeji Ave. 0.72 0.24 0.17 1.0 0.76 0.40 0.10 0.061 0.069 0.19
Max. 11 0.69 0.45 1.6 1.3 0.53 0.34 0.10 0.10 0.28

Min. 0.18 0.037 0.46 0.42 0.17 N.D. 0.035 N.D. 0.10

S.D. 0.26 0.19 0.11 0.33 0.21 0.10 0.071 0.015 0.022 0.052

C.V. 35.9 76.6 66.9 321 28.2 243 71.4 24.7 31.2 26.8

Suma Ave. 0.50 0.14 0.25 13 0.74 0.56 0.10 0.057 0.080 0.17
Max. 0.99 0.77 0.50 1.9 11 0.95 0.27 0.086 0.12 0.28

Min. 0.054 0.48 0.36 0.22 N.D. 0.031 N.D. 0.094

S.D. 0.24 0.19 0.12 0.37 0.21 0.18 0.057 0.012 0.024 0.050

C.V. 47.5 131.2 48.2 29.2 28.3 31.9 58.3 20.8 30.1 29.8

a) The value that deducated OC (or EC) concentration of PM, s from OC (or EC) concentration of SPM.
2. Fig.4 PMy,s
2.1 PM,.s
0 0
PM, PMyo_s 5 82 77%
0
81% PM, &
Table 2 Table 3 PMigs 5
Fig.3 PM, ¢
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