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Abstract

A Survey of Borrelia burgdorferi in

Aomori Prefecture

Nobutake SATO, Toshiyvuki MIKAMI and Junko KIMURA

With the view of grasping the actual condition of lyme disease in Aomori Prefecture, survey was
made of Borrelia Burgdorferi on Ixodes at five aveas within the Prefecture. Lyme Borrelia was separated
from those ticks at all the areas tested. Rate of separation by species was 26 (48/ 188 ) and 15% ( 3/
20 ) for I ovatus and L persulcatus, respectively. I nipponensis and Heamaphysalis sp were not separated.
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Abstract

A Brief Report of Cholera Outbreaks in Aomori Prefecture
from 1984 to 1991

Yosimitsu OHOTOMO', Yasunobu TOYOKAWA', Susumu KOSHIKA?
Sei-ichi IGA® and Atushi NISHIDATE?

In Aomori prefecture between 1984 and 1991, there were 3 reported outbreaks of cholera. Vibrio cholerae
was isolated from 5 cases of which two were patients and the rvemainder were asymptomatic carriers.
These infectious patterns were as follow : two cases were overseas travellers returning from a polluted
area, one was a secondary infection and two werve assumed infections attributed to the consumption
of polluted raw fish. Vibrio cholerae isolated were typical EL-Tor type organisms which produce cholera
toxin and have same biochemical characteristics. All vst?’ains were sensitive to many antibiotics, especially
sensitive to tetracyclin and chloramphenicol, but resistant to oleandmycin. Since some selective medium
suppress the growth of fresh culture, it is important to select an appropriate medium for the isolation
at hospitals.

1 : Aomori Prefectural Institute of Public Health and Environment
2 : Environmental Pollution Control Division of Aomori Prefectural Goverment

3 : Public Health Division of Aomori Prefectural Government
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Abstract

Determination of Urine VMA, HVA, etc. by
HPLC for Mass Screening of Neuroblastoma

Junko SHIMOYAMA, Kyo NORO, Ryoko KANEDA
Hatsue KUDO and Susumu KOSHIKA

Neuroblastoma is among the most frequent malignant solid tumors in childhood, but the determination
of urine VMA, HVA and the like, terminal metabolites of catecholamine makes its early detection possible.

Recently, we obtained good results though fundamental researches on the method of elution from
urine filter paper and HPLC ( ECD ) method. Mean value and its standard deviation were determined
from those measured values for about 8000 infants, cut-off values according to the present method
were set at 18 and 29 ug/mg. cre for VMA and HVA, respectively.
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Abstract

Contents of the Nutrient in Scallops

Atsuko MURAKAMI and Masanori TAKAHASHI

The determination by sites of the nutrient of scallops revealed a site-dependent constituent difference
and a seasonal change. The nutrient was practically free from vitamins except for Bz, poor in cholesterol
( the whole shucked scallop showed a cholesterol value 1/ 2~ 1/ 3 as low as that for other shell-fishes )
and rich in K at the site of ligament in a content not less than twice as much as Na.
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13 69 76 6.6 0.8 1.3 4.8 4.9
14 5590 2952 962.6 35.8 7.3 20.4 1212.0
15 660 497 59.3 8.4 4.5 57.8 49.0
16 1400 1032 217.5 15.5 11.3 52.6 117.0
17 1700 1249 272.6 18.1 14.8 61.9 146.0
18 1550 1183 239.3 15.6 13.1 58.3 125.5
19 316 256 32.7 6.8 8.3 13.1 15.2
20 420 333 25.7 4.3 12.9 36.3 40.2
21 27000 16020 5731.0 152.3 12.9 159.9 8737.0
22 1990 1353 297.7 16.7 2.0 105.8 260.6
23 3900 2237 725.9 39.9 4.0 32.7 1092.0
24 999 750 198.3 9.3 0.1 4.6 217.1
25 212 203 8.6 3.1 4.5 15.2 7.8
26 8990 5110 1722.0 93.6 10.3 80.2 2783.0
27 2290 1391 426.1 26.8 1.2 3.3 552.9
28 1800 1171 342.3 7.7 1.2 29.8 402.9
29 19100 10360 3636.0 138.3 36.1 126.0 5810.0
30 15900 9005 3150.0 228.5 3.4 46.8 4931.0
31 3450 2064 513.5 35.9 4.9 138.9 733.0
32 2740 1608 409.5 27.0 3.5 93.4 535.6
33 1730 1335 169.3 31.1 81.1 28.9 219.9
34 3840 3304 862.1 29.1 6.1 3.7 292.5
35 2990 2028 571.9 48.7 2.7 12.7 697.0
36 24900 14510 5057.0 340.9 7.8 211.0 8490.0
37 12900 8320 2703.0 204 .4 11.2 14.9 3381.0
38 7520 4557 1518.0 41.4 23.9 29.6 1635.0
39 1530 971 270.3 18.5 5.0 11.2 347 .4
40 11500 6915 2197.0 144.5 11.5 40.1 2783.0
41 135 195 24.4 3.6 0.7 1.7 11.3
42 1500 959 273.1 16.5 1.2 7.9 359.5
43 290 334 58.8 4.1 0.0 0.3 22.9
44 368 375 72.6 5.2 0.1 0.9 39.1
45 320 313 61.4 3.3 0.1 0.4 48.6
46 1260 763 219.7 12.2 0.3 1.4 289.0
47 636 481 115.7 6.9 0.1 0.5 126.9
48 4630 2726 865.2 48.4 23.0 44.5 1353.0
49 2550 1576 476.3 33.9 2.4 18.1 704.8
50 6480 3641 1238.0 56.3 0.7 41.4 1861.0
51 1620 1015 292.9 17.5 1.0 7.2 371.2
52 821 580 148.4 3.6 0.6 22.6 172.0
53 759 460 102.8 2.5 1.4 29.6 127.6
54 1150 678 177.3 5.6 0.2 20.7 184.0
55 380 313 54.8 3.7 2.5 18.4 59.2
56 1390 812 188.3 11.1 9.8 49.0 331.3
57 1800 1007 341.7 8.7 0.1 17.6 373.6
58 1650 993 309.0 2.6 0.0 15.9 317.2
59 1790 1088 320.4 17.7 3.0 6.5 468.7
60 2090 1471 277.0 13.8 13.9 139.3 126.9
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No. SO+~ HCOs~ COs*~ ECatHfE ECEAI/F R C/A

1 11.0 56.1 6.0 188.9 0.87 0.994
2 185.6 277.6 0.0 15376.8 0.85 0.987
3 66.0 64.7 10.8 2728.6 0.91 0.981
4 13.1 277.1 34.8 1324 .4 0.95° 0.977
5 8.5 291.1 26.4 26482.3 0.83 0.984
6 74.2 2085.0 0.0 12508.1 0.91 0.987
7 50.7 530.9 0.0 19290.8 0.83 0.990
8 262.6 97.6 0.0 2899.6 0.82 0.996
9 156.7 735.3 30.0 3061.5 0.88 1.000
10 10.8 54.9 24.0 252.9 0.91 0.969
11 113.4 474 .4 21.6 3942.0 0.93 0.986
12 6.6 189.2 48.0 829.9 1.09 0.971
13 1.9 24.4 3.0 74.6 0.93 0.986
14 179.5 404.0 14.4 5493.4 1.02 0.986
15 186.0 54.9 0.0 793.0 0.83 0.982
16 326.3 219.7 0.0 1666.2 0.84 0.978
17 399.0 274.6 0.0 2058.0 0.83 0.982
18 343.6 268.5 0.0 1821.5 0.85 0.980
19 40.7 82.4 9.0 341.7 0.92 0.997
20 36.9 152.6 0.0 488.0 0.86 0.944
21 544.9 439.3 24.0 33385.5 0.81 0.989
22 476.7 109.8 0.0 2440.9 0.82 0.983
23 107.2 76.3 18.0 4398.1 0.89 0.988
24 16.3 103.7 24.0 1091.2 0.92 0.987
25 1.5 120.8 0.0 197.0 1.08 0.996
26 74.4 186.7 7.2 10475.1 0.86 0.987
27 17.2 183.1 24.0 2403.1 0.95 0.981
28 163.8 112.3 10.8 2102.4 0.86 0.983
29 304.9 186.7 7.2 21873.6 0.87 0.984
30 5.7 377.7 19.8 18385.3 0.86 0.995
31 379.0 140.3 0.0 3933.5 0.88 0.992
32 310.8 140.3 0.0 3010.1 0.91 0.983
33 13.5 631.6 0.0 1823.7 0.95 0.979
34 223.3 1635.0 0.0 4167.0 0.92 0.983
35 0.1 448.5 12.0 3242.8 0.92 0.985
36 6.1 94.6 6.0 30675.1 0.81 0.993
37 0.6 1739.0 60.0 15053.7 0.86 0.991
38 984.0 277.6 3.0 8947.9 0.84 0.991
39 66.5 122.0 9.0 1647.8 0.93 0.981
40 1.4 1544.0 12.0 12372.5 0.93 0.991
41 8.0 36.6 6.0 146.9 0.92 0.977
42 45.8 82.4 15.0 1600.7 0.94 0.983
43 14.0 54.9 24.0 307.1 0.94 1.000
44 12.7 51.9 33.0 393.5 0.94 0.991
45 10.8 39.7 18.0 336.4 0.95 0.965
46 23.9 73.2 9.0 1243.7 1.01 0.978
47 15.4 70.2 9.0 638.5 1.00 0.970
48 70.6 164.8 21.0 5407.6 0.86 0.999
49 47.5 82.4 15.0 2857.3 0.89 0.997
50 162.2 112.9 3.0 7292.7 0.89 0.993
51 55.0 103.7 15.6 1700.3 0.95 0.983
52 94.3 58.0 3.0 977.1 0.84 0.975
53 88.0 45.8 3.0 785.1 0.97 0.970
54 134.2 58.0 3.0 1128.9 1.02 0.979
55 15.6 97.6 0.0 416.7 0.91 0.997
56 19.9 134.2 0.0 1463.6 0.95 0.980
57 210.9 36.6 15.0 2032.3 0.89 0.991
38 223.6 12.2 18.0 1833.4 0.90 0.979
59 25.8 82.4 3.0 1882.3 0.95 0.984
60 518.9 378.3 0.0 2521.1 0.83 0.996

X1, ¥z EC, ECF#ME : uS/cm ; ECERI/FHE, C/AZBRL Z0MM : mg/l
2. ECER/FHE  ECEMM/E.CEEM
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Abstract

Studies on the Electro-conductivity
in Hot Spring Water

Shin-ichi ISHIZUKA, Junko KIMURA, Masami NOMURA
Masanori TAKAHASHI and Eiichi KOBAYASHI

The relationships of the electro-conductivity of hot spring water with the amount of dissolved substances,
the calculated value of electro-conductivity and the wmillival value of cations / the millival value of
anions were examined. Moreover, by taking the electro-conductivity as the criterion variable and the
chemical composition as the predictor variable, the multiple rvegression analysis was carried out. As
the results, in the case of the electro-conductivity being higher than 1500 uS/cm, it was able to be
rapidly and conveniently presumed that the sample hot spring water has the high possibility to become
a salt spring. Besides, by comparing the relation of the measured values of electro-conductivity with
the calculated values of electro-conductivity and the chemical composition, the checkup of the accuracy

of analysis was feasible.
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Abstract

Survey Data on Asbestos Fibers in the Environmental
Atmosphere of Aomori City

Shin-ichi ISHIZUKA and Hiromitsu SHO]JI

From 1988 to 1990, survey was made of asbestos fibers in the environmental atmosphere at five
points in Aomori City. The asbestos concentration proved to be about 1.5 f/l level which offers no
problem, at each point. Almost the same level of concentration has passed with year at each point.
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Abstract

Studies on pollution loads in medium and small river
— Water Qualities of Namioka River —

Kazuhiro TSUSHIMA, Toshio KON, Hajime MIKAMI
Mariko SATO and Shigeki KOBAYASHI

Water qualities of Nawmioka river, a tributary of Iwaki river, were examined in the morning and
evening and evaluated.From results of the pollution loads in 4 points : 2 points of inflow, the upper
and lower rivers, we could estimete the pollution loads n towns containing relative density of population.
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F4 FWINARIRBITZHBE (B) KK
(FHZxM K SRE - 19884FE5 H19H ~914E 1 H29H)

X 4| B ¥ B %% BNE BRE
(mm) (/) (%) (mm) (%)
0 333 52.0 0 0
~5 184 28.7 (59.7)  355.0  23.2
~10 59 9.2 (19.1) 4435  29.0
~20 52 8.1 (16.8) 718.5  47.0
20~ 13 2.0 (4.4) 366.5  24.0
g 641  100.0 1508.5  100.0

T () OBFREN (F) BRCEDEE

B0D24.0% L2, BRAKOXYEE2 5D S 5mmlLTFo
RERUEICUCH L, BEM 3 E MMBRE TRE 4 OF 51X
Rp->Tnz (R4).



4-2-2) KM (F) LREORBRER
RBIZAMBEMITICAIRZEATHD Z L ORE
FrZ BT DB OER & 27,

2K TR EIE1.61m®/s(0.13~7.79m?/s) T,
WEDE/N & BADEIHKIOOET, HEOEBFIIH 2
DRENE D ThHD. FII RO AR EIL0.23m?/s
(0.13~0.53m*/s) Th Y, WTFHORMER T LB
Hiel, ETORBHEOWED25.4% (4.9~57.6%)
T, B EROBEOFEZ/NE N,
BRABLUMOMEELAD L, FTICRDICONRE
BRELRDMEMIZHY, 9FE3IATHARNIIA2AD
EARE B2 OBASEE Tho7 (K6),

B6  FHIIKRIZE T DHBEOHY

x5 BNELWHEOCRAFK (n=10)

RERE ZERRE PR BERAEE  FRRE  EREKE SRS fie] FH S
PR R 1.000
HEBHE | 069 1.000
Fiok) B | —0.587 —0.572 1.000
AR o 0.572 —0.217 1.000
PR 0.759 0.588 —0.240 0.973 1.000
REEPN 0.878 0.750 —0.377 0.938 0.947 1.000
Y 48 0.821 0.779 —0.358 0.933 0.918 0.957 1.000
) P 4% 0.865 0.758  —0.424 0.914 0.906 0.948 0.971 1.000

HUNRINZ 31 DA EiE, # 1 O ENEH
ETIIAEYH 2510 M OEAMT T 2 LT ERER
HEBAR) TERHINTNWEPZ LG, BELER
DERIZ W TR L.

TITH, RLVEMATTALELT, REYUBEEET
10ARTE TOBEMEOGEH 2 KBENE (TR) &L, H
HMWNIEBITZ n BRTOBEE®L/(n — 1) X R (mm)
DA EHEMM R EREEEE L EERE(IR) &L
T, SR TOBAIKE LB L OBEFREAR.

Bl EFi < S HUS TIXRHEN &R L IE, HiIZ,
FHR OWE L ORI BRWIEOHBNE LI, Tz
fTlizoshTEoEmAED BN, —F, FHJI R
I E R OO S OFE & O TV b B O
L), MEOBBNICENBEO O, ZTOERE LT,

>0 764 fERRER 1 % THE
i r>0.63LLEBEES % THE

o) byt o EHORIRSLE I, A, L TH D
b, FEAICRT D IR HEESCHAEOEIC
HRTE2bDEEZLND,

iR 72 R A AT Lo R I & & i OB
FREERE LR CEIZTT SO0, WTILLIEERE
< (R5B), MBICRFTADERNBEORTICIEE HITR
APLETHD,



4-2) KGO

£6 KEOHBEME (BE)

® B | = K& & pH DO

COD BOD C-BOD N-BOD _SS CL EC TN

e 1.00
KR 0.9

—875 1.00

0.50 —0.51
—0.54 0.07

0.18 0.01
| —0.24 0.13
—0.13 —0.02
—0.37  0.41

0.15 —0.25 —0.04

l
o
o
S

I
coocococoooo o
o
&

|
o
—
'S

0.09 0.10
—0.18 —0.01 —0.01
—0.06 —0.16 —0.15

1.00
0.40
—0.16
0.47
0.13
—0.06
0.47

0.16 1.00
0.48 —0.00 1.00

NO:=N

PO.P MBAS AGP

FHINOKERMEIMD o, W OE Y IEE DR
RERKBL TS BOD & COD, ®iz, #FHEL LT
ERL, BBEETSED 2L 20MENEENT
WHER - B PLITE DT

4-2-1) BOD&COD

EFEHMIZI T H5BOD & CODIZ
BODIZ¥-#T3.1mg/l1 (0.5~14mg/1)
CODIZ ¥ ¢5.6mg/1 (2.2~23mg/1)

ThHY, BEVEP T

B ROTEORE & LTiHESH5BOD,/COD
H'®7130.587 (0.156~3.054) T, 9041 H29H D& R
TiEBOD,/CODH.2.064 (0.744~3.054) & KEWVWiEH
IZBOD,/CODES 1 LUTTHB Z &0 (7)), g

_r>0.321%, fEBRE1 % THEE
r>0.25/%, fEBRES5% THE

MO XS RRAEFPKOEELZ 2RI EIXR2D L5
ThHH™,

—7J7, BODO#B 2 & HEEICHRD L, FERRGLET
METH< 25 2 LAERTEANdD Y, AR TIRE
DOERBENE 5> THD (K8).

F72, 88F12A 12 I3 L~ RFEHEE TOBODA0.6~
1.3mg/1 & Hip)IAR & UTHBEMEWVETHERE L TV
2, FERETIX14mg/1 & £RELH 4B L TR Th-
oo ZORRELT, FERBERICHEETSHARD
AEHREDOEFREZBNS,



(mg/1)

231
=
8 ..............................
O . e
O 1 .-
U . Ts ,
5,. .,.”.:. .
. L
O —— s N 2 e J
0 5 10 (mg/1)

BOD

B 7 FWNZEF HBOD &L CODDGARI (n=60)

4-2:2) EH - B
ZHR - BMIAEYMOEFILAR KR THLH, HIE -
PRV % D PASH MR AR Sk~ DB R AT 3R D B 1l & {12
L, BRBAELZOLT DL, KERED ELGH
LB bTERTND,

K9a HFWIKRICBITHLEERDHESE (RE)

BHFLBOHEBEZMANNCAHD L, RREBTIIESRS
L, BBMERVERICHD Z L HESR EBETIIRRIK
ERALN, ZHIIHWRI BT ESR - B bITEy
LRz B8, EANTHDRBAIIKRITEREE
BEL, BEELASABENW-ZHTHS.

BRIIKRTERPESVER & LT, KH, % OB
2 B D HOIE DN LTI BT D FREH TAH
MICBEAE LTHEH S REOHEYREZ NS,

—F, FEABTII LROBRREMBICHEETDS E, &
FHBELVBBESE R L2 OREEEE FRER
BRTRBORAROTFENS IR (M 9a, 9b).

K8 #HmIARIZBITHBODOHR (&)

—J5, WTEb DL LTHEET D & L biz, BAH

HAREA~DEF - BEOWMBEDE L L TOMEEL > T

b5, TITREEDONENOEE - 5T,

me/y T )
R -
.@ S b
Byt .
24 |
Al Q,
9 | o

P T TR
gy % x.‘l"\/"@zs;""fa 2 &P

M9b FWJIAKRICIT D RBOHYE (BE)

Wiz, EHE - BEEEIICAD L, BEOMEDDOE
RERMETH LR HEREERDIN : 7 oe2=71%
EF, HHERMEER, HEBEEROAE) RUBKEERE
BIIH 4« £EH - RERICEDZEAIX

DIN : ¥ 68.6% (49.3~77.3%)
PO.P @ 7 T59.2% (40.0~68.7%)
ThY, WEEHITEFUEBHFERLPICFHA LTV
AIHARE DRI CHEAE L Tz (K10),



2 4-3) ¥k & ARTR OB
P (mg/1) Wil & A AWREKOSEAMOMBEEAZD &, EHEA
v ¢ MBASO#H 22BN T RFRAERED OIS
Z & (RT), KEEEBFER CEREOHEITIT AR
BRNTBED THDLZ Bbh 5,
— R B L ARROMICLQR R Y ST b, #ARED
ARESEHICEHTHEOLEh TV,
L=a-Q°
L:awgE (g/s)
Q : ' (m¥/s)
a, b:EH
EL2 6, KBHIMAICBITAHE L AWTE» HLQK
WX REHE kD (%8), AL, MBASH#&HIBR
LUTFThHdIEBENT &ENSEMBASER -,
LQ X Tid BOD <° COD % O /7 13 b 43 142
S&, SSEDEME D T b A 2~312725 2 &S
BREizmbhTna,

. 15}¢

<

.05t

......

- @

m: N (ng/1)
0 W i N

0 1 2 3 4

D&k ) HH)I B 3 RFEEE 4 FRRE
5) R AHE  6) FRAE 7) Tt P
1~7 :T-N-T-P @O~@ :DIN - PO+-P

K10 FIR)IIAKRICRIT HEFR - HOSH

KT AKEOMENME (AWE)

H B | AE  KE i  pH DO COD BOD C-BOD N-BOD SS CL TN NH.H

ki 1.00

KR 0.96 1.00

iina —0.29 —0.29 1.00

pH 0.43 0.50 —0.51 1.00

DO —0.54 —0.54 0.07 —0.01 1.00

COD —0.21 —0.21 0.91 —0.45 0.04 1.00

BOD —0.42 —0.39 0.84 —0.42 0.18 0.83 1.00

CBOD | —0.38 —0.34 0.68 —0.30 0.21 0.69 0.91 1.00
0.09 0.76 0.81 0.51 1.00
0.06 0.83 0.76 0.58 0.78 1.00
0.10 0.001 0.39 0.54 0.05 0.11 1.00
0.20 0.89 0.88 0.72 0.84 0.88 0.17 1.00
g9 065 079 0.65 0.75 0.73 0.14 0.86 1.00
0.14 0.87 0.76 0.69 0.63 0.70 0.19 0.87 0.59
0.06 0.45 0.43 0.37 0.39 0.41 —0.01 0.49 0.55
0.20 0.87 0.85 0.75 0.75 0.79 0.18 0.97 0.83
0.17 0.82 0.82 0.60 0.88 0.92 0.12 0.94 0.82
0.04 0.72 0.74 0.73 0.53 0.73 0.49 0.75 0.56
0.08 0.79 0.83 0.79 0.64 0.84 0.48 0.8 0.63
—0.01 0.46 0.46 050 027 0.43 0.41 0.47 0.35
—0.11 0.05 —0.00 —0.05 0.06 —0.00 —0.00 0.01 —0.06
0.00 0.81 0.64 0.51 0.63 0.69 —0.03 0.78 0.56

T-P 0.74 0.50 0.76  0.65 1.00

P-P 0.79 0.43  0.81 0.79  0.93  1.00

PO4P 0.52 050 0.53 0.33 0.8  0.66 1.00

MBAS 0.07 —0.08 0.01 0.00 —0.04 —0.01 —0.06 1.00

AGP 0.7 0.59 0.79 0.68 0.72 0.71 0.59 —0.01 1.00

NOsN NO:N DIN OrgN TP PP PO.P MBAS AGP

%) pH: DO RERETHS.

_r>0.321%, fERRE1 % THE
2 r>0.250%, fERES % THE



*8 B L AFMEOMR

Q a b FARARA R
COD 5.25 1.05 0.952
BOD 2.54 1.15 0.883
C-BOD 1.89 1.05 0.851
SS 14.96 1.32 0.925
CL 80.98 1.21 0.848
T-N 1.97 1.42 0.966
NHs-N 0.23 1.72 0.859
NOs-N 0.86 1.46 0.957
NO:2-N 0.03 1.60 0.757
DIN 1.25 1.51 0.950
Org-N 0.60 1.31 0.931
T-P 0.11 1.07 0.861
P-P 0.04 1.27 0.897
PO.4-P 0.05 0.88 0.713
AGP 34.35 1.23 0.875

S, HABOREEZS /Wb, BREERS T
HHSS, HFHfeEH (Org-N), BEEE (pp) 230
2IEHHDb130.88~1.72L 72 1, BEEMER S ICEVEE)
ERL Tz, ZhIRENDRWGE IR 5 DR
BEERR 5 DT HPW R B D% LT, FIBEE 182 < KY
PDEELTWDEDEEDPNhS,

—F, BRERA THDE T =T HESR L EHEEY
ERPBEEERTHLIABEBERL D bARELIRY,
FRANERTHDL LERADN, REBLETHD,

Alal, FER G L L FH)IIAROLQX TRItE L &
FEEOMTIIRWHBENRDLND Z L5, ES~
8.0m%/sIRE THER T 2 BARKENE» L AWNBOEE
VR L BbiLd, #HiC, MELAEERLEOLH Y —
Vit THEILTED,

T-N (g/s) =3.11-Q (m®/s) —0.54
(r=0.969 n=60)
ERD—REBEBPOMETEDZ L3025,

EEITHEEPHER NI WESITRER LU EEE
RTD, MEPKELSRD LHEMEBKEIRDZ LD
PEEFLBTIIENADON (K1 10). #HiTHEICR
E LT, BBEEL L CIHEET BB EREE O
BAKEWRAIISSHKS & LTt 3 L Bbh b,

WA CTRZOERBKENEEND Z 0L, TF
B DB ORED S DRMED BETE/ I L
26, BEOCRWAMBEDEET 5 Iz DI T KRR
EREEICRD,

EFE - BIIKELSEFELTWAHAGPII8’FI2A12H D
R TE <, 8945 A228 O[S &R U904 1 H29A
O HEE TRWIEN I EERICL BB L2 TT L5 TH
% (¥11d).

(m3/5)

(m3ys) .~
25...-""
2]
15*-". . .
104, L .
5L L]
0 | - "'.3’.&
U - AR A
P T g By, R g0
/%3/ #® = AN '59.527' P &P

M1lb MK RICIT D REROHR

X11d FR)IAKRICE T 5AGPDOHER



£ FHIAKRICRT I EEHZOME (BHAKRIZE D)
| wEB4 o ampx O g/ﬁg!m WA g T TR OO
1 | TA LURNESE A= 2,600~3,600 PR 128 2.03~2.81
2 | TW LRQEY AW 1,600~2,390 " " 1.25~1.87
318 REMLT  EHEBRE 225~375 SR KA 127 0.18~0.30
4 | M KEM T EYETB R L 62~85 n n 0.05~0.07
5|A kML EHBRE 200~250 " " 0.16~0.20
6|Y L BT >R 600~1,000 » ” 0.47~0.79
7|H M RREIE > & 225~250 S [ A 172 0.13~0.15
8 1] PeAsnEsE MRS 200 fi] FEL A 264 0.08
9 |K ¥k BRI >R 370~380 S i) 172 ~0.22~
10 | K bk REBE->X 200~465 ” " 0.12~0.27
K10 HIRIARICRIT 5 EBEHEAWEORS (FH)
No| W HAK (ﬁg f) (kcg?l;) BOD TN TP  AGP (]S:/lg)
RN 128,000 999 677 414 19.0 6,520 999
2 | TA LURE
:] 4,200~5,990 101.2 13.3 81.6 5.38 1,368 437.7
3 | TW LUjrs
4 | FKHE 127,000 679 370 389 20.4 679
5|S &ANT
6 | M KEMNL
1.87~1,710 56.1 108.5 30.0 8.0 440 140.8
7 1A KEMNT
8|Y H%
9 | VR 172,000 1,020 637 488 10,900 1,020
10 H Hir

5.5

225~250

64 20.4

COoD

CRIEHAICHT D ARROES (%)
AGPE L v B



(BB D)

L

WE 1 —985 (—0.7%) \
COD :+382.8 (+38.3)
BOD : +451.7 (+66.7)
TN :+433.4 (+ 8.0
TP :4+7.66  (+40.0) }
AGP : 42,522 (+38.6) ‘
WE :—2,398 (— 1.8
COD : —376.1 (+ 55.3)
BOD : +415.5 (—112.0)
T-N :-55.0 (— 14.1)
TP :—-6.60 (— 32.3)
AGP : +620 (+ 38.6)
—|
WE 1 +44,762.5(+26.0)
COD :+33.1 (+32.9
BOD : +264.1 (+41.4)
TN :493.5 (+19.1)
TP 4278 (+11.7)
AGP : +3,256 (+29.8)
WE 1 +92,000 (+34.8)
COD : +420 (+29.1)
BOD : +257 (+28.7)
T-N 4240 (+33.1)
TP :+14.8 (+38.4)

: 4200 (+ 1.8)—1

g )10 (5 % 1)
—
& 123,000
COD :515
. BOD :212
RREEE TN 299
TP :5.9 FE 15,98
AGP :2,630 COD :101.2
BOD :13.3
< T-N :81.6
T-P :5.38
WE 128,000 AGP :1,368
COD :999
s BOD :677
FRERKG TN 414
T-P :19.0 e 11,398
AGP :6,520 COD :56.1
BOD :108.5
T-N :30.0
T-P :8.00
Vg 127,000 EGP © 440
COD :679
BOD : 370
SRR AN N ;389
TP :20.4 e 2375
AGP :7,580 COD :4.9
BOD :2.9
T-N :5.5
T-P :0.52
R 172,000 AGP :64
COD :1,020
BOD :637
A T-N :488
TP :23.7
AGP :10,900
’}% : 264,000
COD : 1,440
BOD : 894 Wofy
b T-N :723 i
T-P :38.5 woB
AGP :11,100 Z DA, :
o BLIAS
(12 HR)IIAKRICIS T D Tk COAF RO




4-4) BHEOPK

H N TR S B IS b b 51, KE
EEMBKREL, FIZ, i FEE TR 2oER# 2520
B EOHEEH), BHEBBRENI EBERTHD,

Iy, KEHFHSLHERBREMD DIz, FX
U KR IC B 1T B R RS 2 &0 B RSN E
LY, ERBBEHEBETD,

AAEIIBBES A BIET B TOIRIE2FEMIEK
F210BIDFETH Y, FHEMLBESHE, HAKROH
EHORBELENEINTRY, BT LULAKEHBEBOER
BRI LTS DO TR,

I TIREESGE EDFRIKRE TOAREDNE
23R, WHEHBROBMBEDOHAZRALT,

FEXR E LEFIRIIKBRANICIITE - AWRICKE
PR 5.2 B RIRE L TCOYKES0m®/ H LA oEEE
BIOfERDH D Z &2 LEHEGFOREIC >V TRE Lz (1
3),

FIH~DOEZEFHEADF HERORD B 12 YT, ¥
EROBENKERBEEL D, —RIC, FERIIMHED
DRI~ O AR TR Z 2 5%, BREOR
RickKE< kEFahs,

2T, WMEAMERESRWI 00, MERE
BT1ELT, MIRUEEGOWE, BOD, COD, £
EFR, 2ERVCAGPD 6 HHIZH D AMBDE K 2 ER
L, BEGHKORLTRINCONTHRM L,

F 7z, AGPHBRIZIE - BRE OB AR TOER
EAL R OHIREF DORERRECH DR RRIET
HY, WE - BROEFRBEAETCIEAZL TV,

B LR E R E LTHRETD LAY
BEEETH 5 CODE~DOER 2 A4, BIHHEIIC L D
BENZ2CODE L,

Z Z THW M RBIA D Selenastrum capricornutum
T,

CODwmn (mg/1) =0.34 - AGP (mg/1)

LB EBHBND,

HESHEKRBHH K ROWMBICE 2 5 EERD &,
103335 DBk R136,282~8,995m®/ A T, %% DEF
KBTI E D0.08~2.81% I mER V2 L2256, &ty
MNAKRZDOHECRIETHEILTLEREVWE RV
WEkHSThHB,

—%, KRB EEINCAD &, LIRS D 2 fhy
26 DOEEKENBHIARBDO6%IEIEZ EDTNDEZ &
b, FEBVLLOAMEBEOREL2EX DHE, LRLE
BORETHREFZAZNVDOEEDRS (%9),

FZXRICH T DELE» S OAMENTIIC RETE
H&HDE, FRRBOLMICIMET D LRGSO 2
MR TiL, BODOF 5RI131.9% L /hENZ L2, LR

ALFRSEFR TIZBODDWLERZN R 35 <, BODIZ>WTid L
PRAERREER 5> & ONEAIIFHRZEE R LT\, —
¥, A CEBYIERORETHHCODIF10.1% & Hn o
& 5BODIZ e L CCODDMIEE N RITIE D o 1o £F
F#1319.7%, £%i1328.3% T, BF - BITKFETHAGP
1320.9% & 3F IV TR HEL, LRQERE 5 DK
ITZEFR - BROCAGPO 3IFIIMMERZ b o2 LItz 5,

%7z, AGPHIRDOMECOD’ 13437.7kg/ B T, BWiTD
LRAERE O CODAFEL0L . 2kg/ H D 4 f%1F ¥V ME T,
EHR - BCRERT 2 ERYEROBENREIBRKEN
T EWRI Iz, LRSS OBODLE SR ITE R R
FThHHH, BF- - HIXr88EEIBREIND
EPORE ORI AT R ELERNELEZDND,

FRERNE &M ABOMICALET 2 4 FEH TITE T
i TH D M ABOBODICK T 5 H5HK4329.4% &,
EHo URABEKRIC KL TAKEL, £ —EDBOD
DUBNRRPEDILERD D, —F, £2EROEFS
RITT.8% & HLBH/NE WS, 2B DF 5 H1339.3% L &
L<BWZ L2 HBOREFENEEND,

SERAAE &P O OH Mt 2 gk 8840 e
B, EREICFESRIL NS ol (XR10),

FHINAKRICRETHEEE» O DAMRBEOREL F L
5L, BODIZ URMBEE TIIFES /NI WVE, thole
RTRKEVEMICHD Z L5, HWIERMEROMESS
BRLEEND, COD, £28F, 2B ECAGPIZEEL D
FEBPKEL, B, BcFoEmBiEZoohiz, —
77, AGPRER 2 D EFE - BicH kT 2 4 HMI5E OBLE
BIRE A B EUIRICIEER, v, LEBZ &5, B
TiZCODXBODD A MG #Ext W OIE L, BF - O
HIT S BB ETH D Z LR EhZ,

RIZ, RRRERED D MEE E TOEMRIZEIT S COD,
BOD, £%#, 28K AGP OAHBOERER R
EROBZEIZLY, FREICBITE2ARMEBONT 24
MLz (M12),

RGP O FBRBOKM T, RBERDOELEL T
B, LRUERZROFEPRENWI ER3 TR &SR,

URILERIG 2> & DA R %25 L3\ TRIE# O HEhnR
BWFh b KE L, #5i12, BOD 1366.7%, £#1340.0%,
COD i338.3% &£ K& <20, 26 DBMNRIT LRI
D DAMBERZIIA P EAZFERE -, TORK
FMIZAABRDRNHETHY, NEESICHhET 2 AR
BOWABRDLRNWLDEEZ NS Z L0, BRRZ,
LOWIHE ZDTREMBRRABSLETH D,

FREIRAS & R RFE TITAGP ARV TIE, WP B
SLTEY, Kz, BODIZ112%, CODIZ55.3%, 4%
1332.3% L ARBEORYBE Lol ZOXMIKIZ4
BEFO LRICEERAKBRKOLEDOHEE IR HHZ &



P, BE~BEFIRAKZIAMBEOBRIBEZOND.,

L L3S, WOEREKSREEZIZTDPICERD G
DEHZBNBZEPD, BUKOEEBL & HICH PRI
BiF 558, BREORREMD 2DITITKEAYRES
EOIRFABBETH D,

e < ERAB~ERBE~HMEBEZEOXMTIX, WTho
AME L DEMLTWD,

SR KAT~ RS BB AR T, TG~ W S
LK A &2 FE A L, AR OTE SRR IR T #h OF F E BE,
FIRERE LS RS, Bl T3 COD, BOD ofF
BYIEEOWMAPKE L, HBE TITEE - BOHEALK
E<HMAMICERRD DT,

FHUNKFROR FRIRICALE T 5 M BB CTILER - B
A3 2 AGPIX11,100 (kg/B) <, CODHEIZT 5
&£3,550 (kg/B) AT 5, ZEH - HDO50%LL L%
HFHRAORKECHTHEZ D, BR - BlolsE
TEHY 72 CODAEPE BT BUR O B D CODEES . 8Smg /112
B, ThixbRlZ2b0EEZLND,

4H F L ®

BRMTES % BT 2 h/NB TR T o 2 HR) KR
ORE BB LB T 50, AWERIT & AGPRR
EEMBL, UTORKRER/,

(1) HBRAEDLZEDLI0ARTOER & BRASBH

ThY, BRICKESEESLTWE,

(2) MBELAMELFHICHEEL, HAE»OAHED
HEDARETHY, KT, EEETHELI-,

(3) AMERIZK»HERERE L FERBOMTIIA
AEOBEMAAE L, LIROAEREZR LS OFARD
BT ST,

@) FERBEEMABORMTIIARNEDORDBE L
<, BAEMFC LD BRIEBHPEATHD Z LHR
mwEhi,

(5) AGPRBROFER, BFE - BT L5 AHWIEEOE
FERRIEEANKEL, FWIIKROKEFHELREIC
ITHEEED S OBODDIEINICERE - #ix S0 loxt®
PULETHDS,

ez 52
ZRES T OERICS Y, HEEEWIEEFEL
TeEBRRERE Y 7 —RERE I SRR RIC
HFHLET.

X Bk

BREREAE, VEOTE

2) A¥k TeHth— FHRT &HFT TEE
TR AR N TR OB TG SR RS
RiTOoWT—#)Il, FR|AEREFHATHN.6

1) HHE:

3)

4)

5)

6)

7)

8)

9)

10)
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Abstract

Characteristics of Water Pollution in Small Urban Rivers
— Behavior of Nitrogen - Phosphorus
and AGP in Shinjyo River —

Hajime MIKIMI, Susumu HAYAKARI, Tadaaki NARA
Syunji SAKAZAKI, Takanobu KUDOH, Shigeki KOBAYASHI
Hideko TAKAI, Tomoko KAKUTA and Yoshiki TAZAWA

Water pollution characteristics were examined of Shinjyo River water system, one of small urban
rivers, which is flowing through the western district of Aomori City. The results indicated a good
relationship between the flow rate and the loads. Besides, the above water system has high loads of
nitrogen and phosphorus, which are nutritive salts, as well as AGP, and the influence of the establishment

can not be negligible. Thus, water quality improvement of the above water system stands in need of
countermeasures including nitrogen and phosphorus.
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Abstract

Introduction of Statistic Analysis System by Personal Computer

Susumu HAYAKARI, Akinori TAKAHASHI* and Takezumi KON

This system is based on the statistic analysis system for pc-8000 series made by NEC Corp.\, which
was published by Takahashi in the Report of Environmental Pollution Controll Center of Aomori
Prefecture, fo. 5, and is that of having been vemodeled for pc-9800 series. It has the programs for making
and compiling the data files which are utilized in common for various statistic analysis as the nucleus,
and is composed of respective programs for frequency distribution analysis, corvelation coefficient matrix
analysis multiple regression analysis, principal component analysis, factor analysis, cluster analysis, the
test of the difference in mean values, time series graphing, polynomial vegression analysis, moving average
analysis, autocorrelation coefficient analysis, cross - correlation coefficient analysis, contour map wmaking
and three - dimensional graphing.

Its features ave it is easy to use also for those using it for the first time due to unified operation
properties, abundant comments, carefully thought error checkup, the visual display using graphs and
so on, and it can cope with the various environments of use of users because hard disks and RAM
disks are utilized, and front-end-processors, the width of papers for printers, the types of plotters and
so on can be set up beforehand.

* Hachinohe city
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Abstract

Evaluation of Concentration of Suspended Particulate Matters
in the North Provinces of Japan

Susumu HAYAKARI, Satoshi NAKAMICHI, Yoichi KUBOSAWA
Masashi NODA, Akira MATSUO and Takezumi KON

A betaray type SPM meter and a low volume-air sampler ave fitted with the same kind of cyclone
separator tn order to cut dust over 10 pm. But, it was confirmed that there was a seasonal periodic
difference between the measurvement values of both kinds of mechanics in the north country where
dust with about 10 pm of particle size tncreased in winter.

The decreasing of semsitivity of betaray type SPM meter in winter might be depend on cutting
dust with move fine particle size than that of low volume-air sampler. It is necessary to improve on
‘the difference between both kinds of mechanics as small as possible, but if it were not the case, we
need examine that the beta-ray type SPM meter was corrvelated by the low volume-air sampler.
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Abstract

Environmental Atmosphere Assessment in Hachinohe City
by Alkali Filter Paper Method

Satoshi NAKAMICHI, Minoru SUZUKI, Masashi NODA
Teruo SAITO, Ryuji KUDO and Shiho FUJITA

A condition of nitrogen oxides in Hachinohe City has been examined by an alkali filter paper method,
a simple measurement method of the environmental atmosphere. By the results of the change of fluoride
and nitrogen oxides for ten years, the values of fluoride and nitrite nitrogen had a tendency to decrease,
but that of nitrate nitrogen remained unchanged.
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Abstract

Water Pollution in Niida River

Shunji SAKAZAKI and Sheiichi KUDO

The Niida river is known as a model river proceeding water pollution in the south of profecture.
A water pollution control had put the sewerage in good condition. This control made the lower reaches
of the river to satisfy the environmental standard for the first time in 1987.

The condition of water pollution was the same as 1987, but the water pollution load was increasing
of the ratio of living waste water in 1990. With coming into wide use of sewevage and clarification
tank, the water pollution could be improved much more.



FHRRAREREY V7 —HERE N2 1991

AN B T @

Kk o £ R

— —BAKPREIZLEDER —

BFH IEE

THE MR

TiE &R

fiE B EE SR

ANFHOBEBTEMEICIBNT, AO—BASBIECL2F\AELT . FHFBREINFERITES» 7075,
EHRMERIT, ATV L bIZE—EThol, £z, EMAFHMICLY, BRELZLLLTHEIIRS L, A

BIER LR ER L 2 ET OB 2 ERSIC AT O T,

Key words :

precipitation, one precipitation separate collection, initial

rainfall, washout, main component analysis

1 T LC&®IC

EEPER DS, ERRE~NEAUREEEZEZTNDHZ Lh
b, BEMENMET, MERMBEORERBEL LTEF @
T, AE - EXREIRTNS,

AFHIICBT 2BERFATE, BMSTEECRETE
HAEL L TCERBL, H62EENLS, dbigy - Hidk7
vy JBERAFFEL LT, —BAKEERBIZX SR
EEEEL TV,

Slal, —BARSBRIECLD2FAELERLIZOT, 20
HRERET S,

2 BAEFE
2.1 AAEHME
WER34E6 ANDHIOHET
22 AEHA

JURMTRFFEARTACE 1 —131 (T3EHE A HER)
wEST2EEE (K1)

® HIEH S S
OFEIH A F

0 55 st o
A

I

BR

& E<7i

Al 0 1 2kn H

~—

2.3 WE 5 &

B KE 5 mmE Tid 1 mmfE, 5mmbiEiE, 3mmE
WCERE LT,
2.4 WEHEEB IV FHE

K1DLBEY

#1 HEERHROHE

" ® W H iR
pH T T R BN
EC BER L
S0+, NOs, ClI” A X7 u= bk
Na*, K*, Ca®*", Mg*" FFEik
NH." AV K72/ =N
3 HERUEER

fRTIE, —Bk%E 4 27—V (3mmH % T1mmf &
3mmli) 12, 3mmilEDOREKIZ, KkS DR
BIC L2 BT B ERD TIT o 72,
3.1 HBAT—IBIOMBKRKDEE

pHiE, BRIZL Y, HIRIGENBED SNz, £X
F— Y DOFHEE, $5.0Tholz, £z, MOKDITR
T=Y 1 TEL AT =Y 2 TORBRIETRAALNT,
BRSTEEOHBICR N T HLRBEOHEB A LAY,
WASHOUTIZ XA b0 LEbd (K2, 3).

F 72, Nat o SRk sy & IR S ORIE 23 E LTz
LA, S04, Ca?t, KT D80%witk i3Ikt T,
Clm, Mg?"id, BLALEERS LADNRD (R2).



(pS/cm)
600

500
400 1
300
200
100

(mg/1)

EC

M2 FRHDORT—VRIRE

(mg/1)
70

60

50
40
30

xe

K+

CaZ+

(mg/1)

O N Wk T 00O




EC pH (mg/1)

(uS/cm)
200 7 20
150 6 15
100 5 10
50 4 5
0! 3 0

~—  m-

pH EC SO& NOs~ CI- Na® K* Ca* Mg® NH.'

{3 %&AT— VOB
®£2 RS OBA

B 7 HHEESOEE (%)
SO2 12
Ca** 15
K* 23
Cl- 97.3
Mg** 96.1

3.2 HART—VOREIKNDHL

H#AT—=V L%, ClY, SO, Na™s, £hzh20~
30% TE <, KWTNH Th o7, AT — Y 3 T, SO
ENH S 0EIG B E TR <, ClENaTDEIG RS 2> T
W LD, FEAMEIE, FAT -V EBRERE
BiRAaohirolc (4),

= - o = o ®w o -
SO, NOs~ CI° H* Na* K* Ca** Mg’* NHs

M4 HRAT—VDOEHR R

3.3 4 B8 B8 &

£ZAT =Y ORI EOHBEBRY R Rz E 2 5,Cl,
Na®, Mgz, WThoxF—Y THLEBERFMERHRS
iz, 7, 25— 1~ 3 Ti, SO~ ¢ NH. I ENOs ™,
K, Ca*™flicH B RMERA LN, L L, AT —V
4T, CI7, Nat, Mg LIS O3k, thoRT—vk
OFERBRMBER P (£3),
3.4 AF2 15 2KVECRE

AR IR ER U 72 16K 1098 K12 DWW T, #RBS A
F BB LREA AV UBOREVEEROEE & &

BEOKERDILE ZA, EYHEIZENEN0.98, 0.97
Thofe (K5, 6).

(reg/l)
5000

4000 ....-.... ....... g.. ......
T 3000}------+ ....... , ....... ....... , .......
C S

2000}---- -+~ ...... : ....... ....... .......

1000 e T o

0 ; : ; i
0 1000 2000 3000 4000 5000

TA (neq/D
M5 TC/TA
(pus/cm)
600 -
E A400b ccoii
C 400
C
a
1
200} ceeemeeeif feeerneenesd
.'l
0 — i ; N
0 200 400 600
EC obs (uS/cm)

6 ECcal/ECobs

3.5 ERSMOMRER

A DBEN T ERET S 720, Bls DL R
EEROTERDSIF 2T o BEES 1L EOFH L,
B2ERBICEDRHELSRII% ThH-7 (F4).

K4 ERADHOER

%1 Loy %2 Fie

B 4.794 2.655
PR 5E 0.533 0.828
H* 0.063 0.368
S04~ 0.385 0.297

B NOs 0.347 0.213
Ao 0.334 ~0.403
;j Na* 0.332 ~0.400
LK 0.427 0.080
A Cat 0.409 0.104
Mg?* 0.305 —0.712
NH,* 0.252 0.732




— 101 -

*3 MW B K & 1T 4
z 7 - b4 1 E v 2 A7 = 3 A7 - v 4
H* SO+ NOs~ CI° Na~ K* Ca* Mg®> NHs~ H* S0, NO;~ CI- Na* K- Ca** Mg® NH." ?* SO+ NOs~ CI- Na* K* Ca** Mg* NH.* H* SO/ NOs~ CI° Na' K* (Ca®** Mg’ NH,*
H* 1.00
S0.° 0.43  1.00
A NOs 013 0.73@ 1.00
7 - 0.28 017 0.4 1.00
I Na® 023 018 -0.04 090 1.00 @ ERFEL %N THE
v K- 002 0.8@ 0.60 047 046 1.00
1 Ca*™ 00 0.820 0.77@ 0.37 037 0.36@ 1.00 O R S T
Mg>™ 030 0.8 -0.11 0.90 0.9@ 038 029 1.00
NH.™ 0640 0.80@ 0.670-026 -0.25 0.52 0.42 03¢ 1.0
H* 095@ 045 0.1 -G.33 -0.28 004 -0.03 035 0660 1.00
SO+ 0640 0.80@ 0.610 0.08 0.11 0570 051 0.02 0.8@ 0.660 1.00
A NOs -0.29  0.600 0.650 0.51  0.51 0.78@ 0.84@ 0.44 0.19 032 031 1.0
7 Q- 0.6 0.14 -0.05 0.9@ 0.93@ 044 037 09570 -0.26 <03t 011 0.5 1.00
I Na* 0.23 017 -0.05 0.93@ 0.93@ 045 0.38 0.9%@ -0.25 -0.28 012 0.5 0.9@ 1.00
v K 0.10 0.71@ 0.610 0.570 0.560 0.85@ 0.70@ 0.499 0.52 0.0 0.73@ 0.70@ 0.580 0.570 1.00
2 Ca™ 001 0.76@ 0.660 0.0 0.560 0.57@ 0.92@ 048 0.41 0.1 0.620 0.8@ 0.590 0.600 0.53@ 1.00
Mg®*  -0.28 010 -0.10 0.93@ 0.95@ 041 0.34 0.95@-0.32 035 005 052 0.9 0.9@ 0.53 055 1.00
NH,~ 0750 0.70@ 051 -0.22 0.19 03 030 -0.27 093@ 0730 0.94@ 0.05 -0.19 -0.17 048 0.3 -0.25 1.00
H* 0.51 006 -0.00 -0.30 028 0.4 0.02 0.3 0.15 041 005 -0.23 -0.28 -0.26 -0.17 -0.07 -0.27 0.10 1.00
SO4 0.610 0.71@® 0600 -0.15 -0.13 045 0390020 0.77@ 055 081@ 025 -0.13 -0.11 0.5 0.50-0.16 0.81@ 039 1.00
2 NOs™ -0.34 0.3 060 0.4 003 038 060 001 0.04 <040 0.00 0.75@ 0.07 006 0.22 050 008 -0.14 0.2 0.18 1.00
7 CI- 0.32 -0.00 -0.18 0.89@ 0.89@ 0.31 0.26 0.920-0.38 <041 -0.05 0.38 0.66@ 0.8@ 0.4 0.42 091@-0.31 -0.17 -0.12 .11 1.0
[ Na (.33 -0.00 -0.18 0.85@ 0.85@ 0.30 0.27 0.9@ -0.38 0.42 -0.04 040 0850 080 039 043 0.90-0.30 -0.21 010 0.13  0.99@ 1.00
v K~ -0.01 0.640 0.55 0.38 037 0.80@ 0.81@ 0.32 0.4 -0.08 0.52 0.600 036 0.3 0.7 0.83@ 0.35 0.34 0.05 0670 0.35 041 041 1.00
Ca’ 002 043 0% 010 010 044 0.75@ 0.07 0.21 0.1 027 05 013 013 040 0660 0.14 0.13 0.43 0650 0.670 0.23 0.25 0.7@ 1.00
Mg -0.3¢ -0.02 019 0.85@ 0.85@ 0.29 0.25 0.83@ -0.39 043 -0.07 039 0.82@ 0.81@ 0.36 0.40 0.88@ -0.32 0.20 013 0.16 0.%@ 0.9@ 0.38 024 1.0
NH4.™ 0.670 0.52 0.49 -0.36 -0.33 0.9 031 -0.40 0.73@ 0.620 0.77@-0.03 -0.32 -0.31 0.33 0.30 -0.38 0.8@ 0.34 0.92@-0.04 -0.36 -03¢ 044 042 -0.38 1.00
H” 0.580 0.48 0.4 -0.20 017 024 0.1 -0.24 0.39 0.600 0.22 -0.08 -0.24 -0.19 -0.12 -0.01 -0.25 0.3 0.16 021 -0.15 -0.30 -0.30 -0.06 -0.17 -0.30 0.16 1.00
SOS 007 0.0 0.05 -0.06 -0.06 -0.04 0.20 -0.07 0.04 0.09 011 -0.05 -0.05 -0.03 -0.02 0.15 -0.07 0.18 -0.20 0.3 -0.10 -0.09 -0.03 033 027 -0.10 045 -0.03 1.00
A NOs -0.49 -0.40 -0.16 -0.09 0.11 -0.24 -0.08 0.8 -0.33 <048 -0.24 033 004 002 -0.11 0.03 0.0 -0.25 -0.37 -0.15 0.2t 0.02 009 -002 0.13 0.08 -0.12 046 041 1.00
7 1 0.33 -0.00 -0.11 081@ 08!@® 029 036 0.81@-0.34 041 003 043 0.85@ 0.56@ 043 054 0.85@-0.20 -0.29 001 0.064 0.75@ 0.73@ 0.46 0.30 0.72¢ -0.12 -0.31 045 0.33  1.00
! Na* 0.30 0.05 -0.08 0.86@® 0.8@ 033 039 0.850-0.3t <038 0.08 0.48 0.90@0 0.91@ 0.4% 0.590 0.89@ -0.18 -0.26 002 0.07 0.73@ 0.81@ 046 030 0.7:@ -0.13 0.3 0.3 0.29 0.99@ 1.00
v K- -0.26 0.0 -0.02 039 039 016 035 038 -0.17 028 011 025 045 045 028 045 042 -0.00 -0.27 024 000 035 040 049 038 032 021 -0.26  0.83@ 0.53 0.83@ 0.77@ 100
1 Ca* 019 001 003 020 020 008 0.2 019 -0.05 0.09 023 010 0.2 022 02 046 024 013 <015 030 -0.07 016 02 038 033 014 027 -0.37  0.660 0.35 0.590 0.4 0.8@ 1.00
Mg 032 0.03 -0.09 0.83@ 0.83@ 032 039 0383@-0.32 041 0.06 048 0.55@ 0.55@ 0.47 0580 0.83@ -0.19 -0.25  0.03 010 0.80@ 0.83@ 0.49 034 0.7 -013 0.3 037 033 0.99@ 0.9@ 0.73@ 0.5 1.00
NH.* 000 0.4 0.02 -0.22 -0.21 -0.13 0.09 -0.22 007 002 009 017 020 -0.19 -0.12 0.02 -0.22 0.2 -0.18 0.3 -0.16 -0.23 -0.18 024 0.19 -0.25 048 0.02 0.9@ 0.7 030 020 1.00

0.73@ 0.580 0.22




HFBHEELD L, H1ERDTEROTHOMS &
L EOMBAEL (7)), FRE2HLbTHT EEX
bh5, &2 EMS T, S042, NOs~, NHe' & EDH
25 Y, Cl7, Nat, Mg L ADRHBERENZ 2205 (K
7), NABEYREHHERS O EELObTHT L E2D
h3, 20z LiX, Mol TSREOMENH 29,

7 HWTFARTREBAAN

Wiz, BEEHDOAaAT2RkDEZS (K8), $1
EEME, HUAD IS &L ORBERENZ &b, %
oD OEME 2T, BRBERICONE TR L,
WASHOUTIZ X v, KEBFE# LI TN Z £ L
T ERbhd,

K8 &HFHanzrar

T, B2ERDTH, AaT7BBERTIHEELALL
n, BEREAERICON, FRKORSEEIFELL TE
Wb EBbh3d,

3.6 7 ITRI—HTDORER

ERPD DAT— VIR AU EAD DI, &
AT =V DOYBEBEFAVWTT TRV EToTc L
A,

a. WERESTHBCl, Nat, Mg>t o /v —7 (AR5 —

T1~4)

b. SO+, NHd DN —F (R5F—21~3)

c. Ca®™, K%, NOs o/ N—7 (A5—Y1~3)
d. a~cbsorsrr—7+

g EhT (M9),

AFHWIZIE, NHs, NHo' R Ca® B2 L T
ZIHEBRHY, ThETIKITbN 1 BKEEREIROW
KA T, SERDOFHEL K < B, BV iBEDSOL,
NH., Ca®*' R ERNEENIZ L BbRoTNS, S EO
FAETSL, SERORMOBERNE <, BER»LDE
EZITTVWDEEDbR, 077 AY—STORRI,
TR AIC LD 2 Epkor LRk, BAEREZDEL
TN EHRLNDZ D6, 5%, BEHEZMATZW,

N :l———j
NH.*
S04+ t—]_]

NH."
S0.* I B
NH‘;" :

H*

ST —
—

>3
G
[

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

| — T ¥ \J T

K+
Caz+
Ca2+

=
]

NOZ:f
Ca**
cr B
Na®
Mg2+ ‘

Cl”
Na®
Mg?* _
ClI-
Na* ]
Mg2+
Cl 1
Na*
Mg2+
H“r
S04
NHo T
K+

O I

NOs~

i B R W GO R R R G0 00 GO D RO DD = G0 G0 GO DD DD DD s 00 WO D DN B

FUERE A 0 1 —ABERE O E
oM 5 R REERE
M9 7 F7RAZ—GHICEDT s Frr T A

—102 —



3.7 pH:OBERT

pH& OBR#HE Iz oW T, Sk TREFSh TR Y °1Y,
AT TS, pHAIEBEE D OBA 4 51 A4 DES
B L TWA Z 3@ btz (K10).

F 7z, pH#S, Bkt OIEHEHE MRS OEIG O\ LY
EFTaEAsALNES (K1) BRPAT -k
BIEEDENSA LN DT, 4%, EEEORTZ2M
2R HREFEMZ T2,

7
6.51° °b%
Jo P o
pH 6 o %Jooo o
551  °lBgo o
5 1 wooo
4.5 of ¢ 00 °
1 o °
4

—100—50 0 50 100 150 200 250 300 350 400
(u eq/l)
(nss SO+ +NOs™) — (NH*+nss Ca? +nss K"

BJ10  pH & ek sy & DBRALR

7
o °
6.51 @ e
© o °
64 © 0 o ° o °
pH o < 00000
5.5 ° o ®09, ©° 0
o
o
5 oo @ o 40
o
o, 0
o
45} o ° ° g
° °
4

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
FEHEER DB S

B11 pH& e R HI& & ORI

4 =F & &

AFHRIZ BT, BRI BIEIC L D WAREERTT-
Lz b, ROZ LBbhol,

1) H" 2 &< &4 A4, WASHOUTIZ & Y w18k
DEERE,

2) HAT—VOVHRMRRITZIE—E Th o7,
3) S04%7, Ca™t, K*?80%wii# i, JE#EERKS T, NOs™
ANz 4 AR, 25— 1~3 CHERMAE
BH LN,

4) Na*, CI-, Mg* Dz & A FiZERD TH Y, £R
T=Y TEWHERA BN,

5) TSI OREE, %1 ERSITERES, B2F
B EBEREFELS LR L TWS,

6) 7RI - OFER, RERESELTND L
BEN2ED «  AT—VIESEhi,

7)pHIZ, SRR R ORA T v EBA A L DG L,
Bk OFEWEE RS OEIE S ICBERED bt

2 £ x #

1) |/RE)TARKGEER  BENERAE~==27 1V (K
FTHD. ERL243 A

2) BIFE, IRAREW : BHREREHICESIT WA (B
%) OXRERE, EHRBAEE VX —FHE6 5, 90—
94 (1983)

3) AR EEBNEE (KRETHH), 1981

4) BreE, FRBIRHI - HEHEAT S 2T L “Seagull —
Statt” Ver4d. 1P

5) KEMmT, BEFH—  HERICBTI2BEETY
AE, BERAEY V7 —EREEL4E, 62—69(1987)

6) EIENT, NEHT, (“¥H, KEET, THE
K BMFABNEHERCONT B 2H), THRER
BBRE L ¥ —FHNo.9, 81—86 (1991)

7) BEEMY, ExAE BEFHICBITIBATD
b #R%5r, BBy B A N ERF ST e 5 1, 59~65(1979)

8B NAS— KRB OBMEIEYME L + O ERA,
BB R A NERATERELYS, 121-172 (1987)

9) BFLR, IR, BAE, FAMEK  LEED
RADOHE (FE28) —Kkood#zdLeLT—, db
A ERG LR 155, 39—51 (1988)

10) —REAE, RA—K, SARMEL, AT @ BMW
AERRICOVWT, MLBEELAEREE L F —FH
No36 (1990)

1) BB 7, EEch, EAREE © BHERONOs /nss—
SO Y gL, LERSIAERIFATNFEHEFE2E, 17—
25 (1990)

—103 —



Abstract

Actual Condition of Precipitation in Hachinohe City
— A Study of One Precipitation Separate Collection Method —

Masashi NODA, Teruo SAITO, Ryuji KUDO
Takashi NAKAMICHI and Shiho FUJITA

Precipitation was examined by ome precipitation separate collection method in the coastal industrial
zone in Hachinohe City. The concentration of each component was high in the initial rainfall, but
the average composition was almost constant in each stages. By main component analysis, these components
were classified into two large groups: the first main component showed the pollution level and the
second ome originated from human and sea salt pollution.
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Abstract

Dust Fall in Hachinohe City (2)
— Insoluble Heavy Metals —

Ryuji KUDO and Shiho FUJITA

An amount of insoluble heavy metals dust fall in Hachinohe City was studied by a deposit gauge
method.

A product source was estimated by the relation between a distribution of average amount of dust
fall and the wind direction during 1978 ~ 1980 and 1988 ~ 1990. We represented a secular change
of fall at the measuring points where showed large effects.

By the fact, the amount of dust fall with lead, zinc and cadmium from the specific area was increasing
drastically, the local pollution might be proceeding.
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Abstract

Survey of Radionuclides and Fluoride
in Environmental Samples
around Rokkasho Village

Hideki KIMURA, Kumiko TONOSAKI, Hitoshi TAKEGAHARA and Masayoshi SEKINO

Survey of radionuclides and fluoride in environmental samples was made around nuclear fuel recycling
complex, being built at Rokkasho Village, in order to evaluate the background levels before facility
operation. Various sorts of samples ( airdust, fallout, surface water, groundwater, soil, pond and stream
sediment, agricultural and animal products, pine needles, freshwater food, seawater, marine sediment,
seafoods, etc. ) were taken within about 20 km of the site and in Aomori City from control point.

This paper describes the results of the survey performed by Aomori Prefecture from April 1989

to March 1991, and the relationship between the characteristics of the samples and concentration of
radionuclides and fluoride.
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