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Fig. 1 Sampling location.
@®: Sampling site
Y-1, Saita-bashi; Y-2, Takanoshu-bashi; Y-3, Noshiro-bashi;
0-1, Minami-zawa; Y-2, Dakemi-bashi; 0-3, Akita—dhashi;
K-1, Nagadoro~bashi; K-2, Takizawa-bashi; K-3, Honjo-dhashi;
A-1, Fuzikura-bashi; A-2, Soegawa—bashi; A-3 , Shin—asahi-bashi.



Table 1 Summary of the Yoneshiro, the Omono, the
Koyoshi and the Asahi river basin.’ """

Yoneshiro  Omono Koyoshi Asahi
River River River River

River Length [ km | 136 133 61 27
Areain [ km'] 4100 4710 1190 27
Flatland [ % ] 111 245 15.2

Population  [persons] 265000 670000 110000 300000 *'
Flow [m:/sec] 1™ 251 ™ 6™

*1 Population of Akita City

*2 Futastui observation point

*3 Tsubakigawa observation point
*4 Todoroki-bashi observation point

Table 2 Water Quality of the Yoneshiro, the Omono,
the Koq/o.gl)ni and the Asahi at the each observation

point. %
Sampling Y hiro O Koyoshi  Asahi
Points River River River River
Upper =1 7.3 73 7.1 7.2
pH Middle =2 7.1 6.9 6.9 7.2
Lower <3 7.1 7.0 7.0 6.8
Upper 0.7 0.6 0.6 0.6
BODs Middle 1.2 1.3 1.0 0.6
[mg/L] Lower 1.2 1.2 1.2 2.0
Upper 3.5 2.4 5.1 2.0
SS Middle 8.6 12.3 83 1.9
[mg/L} Lower 5.6 10.8 11.4 8.3
Upper 0.25 0.21 0.30 0.24
T-N Middi€ 0.87 0.83 0.41 0.30
[mg/L] Lower 0.60 0.71 0.63 1.11
Upper 0.012 0.008 0012  0.014
T-P Middle 0.031 0.052 0.023 0.015
[mg/L] Lower 0.027 0.042 0.041 0.074

*1 Upper:
Yoneshiro River, Hachimantai-bashi; Omono River,
Minami-zawa; Koyoshi River, Nagadoro-bashi; Asahi River,
Fuzikura-bashi.

*2 Middle:
Yoneshiro River, Takanoshu-bashi; Omono River,
Dakemi-bashi; Koyoshi River, Takizawa-bashi; Asahi River,
Soegawa-bashi.

*3 Lower:
Yoneshiro River, Noshiro-bashi; Omono River, Akita-ghashi;
Koyoshi River, Honjo-dhashi; Asahi River, Shin-asahi-bashi.
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Table 3  Operating conditions for GC/MS.
» Gas chromatograph : GC-17A Ver.2 ( Shimadzu )
Column : DB-5 ; 5% Phenylmethyl silicone
( i.d. 0.25 mmx30 m longxdf 0.25 um )
Injectin mode : Splitless
Purge off time : 1.5 min

: 50 °C( 2min hold )—20°C/min— 100 ‘C—
§ “C/min — 300 “C( Smin hold )
Injection temperature  : 60 T

Carrier gas : He, 28 kpa
: %}‘-5000 Ver.2 ( Shimadzu )

Oven temperature

= Mass spectrometer
Tonization method
Tonization energy 1 70 eV
Interface temperature 1250 C
Scanning range

Scanning speed : 0.5 scan/sec
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DEEIZL Y EEDO Y — 7 BER S NI-WHEOPTRIL,
EbBEOEVWE -2 2RELTHELE,

Unidentified peaks

l Auto library search‘I I

Measurement of standard

7
reagent

I Manual library search™ l

Fig.2 Peak Identification procedure.

*] Auto subtraction of background intensity and auto library
search by public library (NIST and the others).

*2 Similarity Index(S.I.)=70% besides over one-third of the
Perylene-di2 peak area.

*3 Manual subtraction of background intensity and manual
library search by public library (NIST and the others).

*4 S 1.270%

*5 Presence of standard reagents.

*6 Refernce data of the PTRI.

*7 Making of the private library and cluculation of PTRI.

*8 Manual subtraction of background intensity and manual
library search by private library.

*9 S.I. 270%, besides searched-compounds PTRI was consistent
with standard reagent PTRI.

*¥10 S.1. <70%, besides searched-compounds PTRI was consistent
with standard reagent PTRI.
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Table 4 (%lrggnich.(,‘ompounds in the river waters of the Yoneshiro, the Omono, the Koyoshi and
the Asahi

*f *2 *3 .4 *5 *6
Group Organic Compounds PTRI Number R( 2 )t e Y o) K A
(1]
Dodecanoic acid 1563 8 17 4 O [ J
Tetradecanoic acid 1763 21 44 ¢ @] a [ J
Acid Pentadecanoic acid 1859 3 6 [ 4
Hexadecanoic acid 1960 39 81 ¥ O 0 [
9-Octadecenoic acid 2145 7 15 Tt o] a (4
Octadecanoic acid 2166 12 25 ¥ O ] [ )
2-(2-ethoxyethoxy)ethanol 1000 34 71 * @] [m] [
Benzenemethanol 1031 2 4 [ J
Menthol 1176 3 6 ®
2-(2-Butoxyethoxy)ethanol 1186 5 10 * 0 ®
1-Dodecanol 1475 6 13 ¥ (m] [ J
Alchol 1-Tetradecanol 1679 7 15 ¥ [ J
1-Pentadecanol 1781 1 2 [
1-Hexadecanol 1880 8 17 b+ [m] [ J
1-Octadecanol 2086 9 19 * [m] [ J
1-Docesanol 2519 s 10 bt @] ] [ I
1-Nonanal 1103 9 19 b4 O ] [ ]
Aldehyde 1-Decanal 1204 23 48 * O [m] [
Dodecanal 1407 2 4 [ ]
n-Dodecane 1000 3 6 b4 a [ ]
1-Tridecene : 1291 1 2 [ J
n-Tridecane 1300 5 10 O ®
n-Tetradecane 1400 7 15 O 0 ®
n-Pentadecane 1500 14 29 w O a [
n-Hexadecane 1600 15 31 ¥ (@] a [ J
1-Hexadecene 1596 1 2 [ 4
2,6,10,14-Tetramethylpentadecane 1710 13 27 % O [} [ ]
n-Heptadecane 1700 38 79 w O [m] ®
1-Octadecene 1796 1 2 [ ]
Aliphatic n-Octadecane 1800 35 73 * O ] [ J
n-Nonadecane 1900 37 77 b+ 4 (@] m] o
Hydrocarbon 1-Nonadecene 1904 1 2 b+
n-Eicosane 2000 28 58 w O ] [ J
n-Heneicosane 2106 27 56 ¥ @) ] [ 4
n-Docosane 2200 22 46 ¥ o] =] [ J
n-Tricosane 2304 21 44 * O [} [ ]
n-Tetracosane 2400 24 50 w O a [ 4
n-Pentacosane 2503 25 52 ¥ O ] [ J
n-Hexacosane 2600 17 35 b+ O O [ J
n-Heptacosane 2702 25 52 vr O O [ ]
n-Octacosane 2800 11 23 b+ @] a [ J
n-Nonacosane 2902 7 15 w o] [ ]
n-Triacontane 3000 4 8 w o
n-Hentriacontane 3090 2 4 ¥ [ )
Isobutyric acid 3-hydroxy-2,2,4- 1371 40 83 24 @] O ®
trimethylpentyl ester
Hydrojasmonic acid methyl ester 1653 2 4 [ J
Ester Hexadecanoic acid ethyl ester 1993 2 4 (@) [
Hexadecanoic acid isopropyl ester 2024 4 8 [ 4
Hexadecanoic acid butyl ester 2186 4 8 ¥ @] ®
Octadecanoic acid ethyl ester 2192 1 2 O
Octadecanoic acid butyl ester 2389 4 8 ¥ @)
Propoxur 1621 2 4 O [ J
Carbofuran 1752 4 8 O [} [
Fenobucarb 1610 3 6 O O [ J
Pencycuron 1693 2 4 O O
Bromobutide 1893 6 13 @] ] ®
Iprobenfos 1848 1 2 O
Pesticide Thiobencarb 1977 1 2 [
Fthalide 2019 4 8 @] 0 [ 4
Butachlor 2153 5 10 b= 4 @] [ ]
Pretilachlor 2195 8 17 w O O ®
Oxadiazon 2205 1 2 ®
Flutokanil 2175 6 13 O a o
Isoprothiolane 2187 5 10 @) a
Dimethyl phthalate 1456 1 2 O
Diethyl phthalate 1591 5 10 O [ ]
Tributyl phosphate 1639 1 2 m]
Diisobutyl phthalate 1869 2 4 O O
Plasticizer Dibutyl phthalate 1966 48 100 w O O [ 4
Benzylbutyl phthalate 2359 11 23 ¥ O [m} ®
Diheptyl phtalate 2465 10 21 W O 0 [ J
Hexanedioic acid dioctyl ester 2410 3 6 W o
Di-2-ethylhexyl phthalate 2556 48 100 h*4 Q ] [ ]
Octamethylcyclotetrasiloxane 965 1 2 O
p-Cresol 1066 1 2 [ J
2-Ethylhexyl vinyl ether 1018 1 2 b4
D thylcycropentasiloxane 1148 4 8 O [ ]
Other Dodecamethylcyclohexasiloxane 1289 4 8 @] ]
Farnesyl acetate 1839 10 21 b4 Q O [ ]
Caffeine 1848 12 25 14 @] ] [ ]
1-Chlorohexadecane 1891 1 2 O
1-Chlorooctadecane 2091 1 2 [ J
Choresterol 3136 17 35 w Q 0 [ ]

*] Total number of identified organic compounds in the four rivers. #*2 Number / 48Samples X 100
*3 Yoneshiro river #*4 Omono river *5 Koyoshi river #*6 Asahi river
%, O, 0, @: Identified organic compounds in each river.
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