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Measurement of Air Pollution in Nagasaki Prefecture

(Report No.10)

Masahiko MATSUDA, Michio YAMAGUCHI, Hiroko TATEISHI, and
Kunitaka HONDA

Since 1969 the amounts of dustfall by the collection in a dustjar and of sulfur oxides
(SOx) by lead dioxide method have been measured in Nagasaki Prefecture.

In 1979, the amounts of dustfall and SOx at 9 and 10 sampling stations respectively
located in 5 areas of the prefecture were measured.

In addition to them, the values measured by Nagasaki City office(13 sampling stations)
and Sasebo City office{10 sampling stations) were used for evaluating prefectural condition

of air pollution as a whole.

The annual precipitation in 1979(2,100 mm) was similar to that of the ordinal year.

The results were summarized as follows:

1. The annual average of dustfall was 2.72 t/km®.month and that of inscluble solid was
0.89 t/km?.month. The ratio of inscluble solid to soluble solid was considerably lower
than that of the previous year. The seasonal variation of the amount of insoluble solid,
which was generally heaviest in spring, was also observed in 1979,

The amount of dustfall was similar among the stations, except for high level at hilly
district in Sasebo City,

2. The annual average of SOx was 0.19 mgS0s/day-100 cm?PbQ:, and the level at each
station was similar to that of the previous year.

At Shimabara City office{No.7) the SOx level was the highest(0.35mg) in the prefec-
ture and that has been on the slightly decrg”se since 1976,

High levels of SOx were observed at the hearts of Nagasaki and Sasebo Cities with
a seasonal variation which was higher in winter than in summer by the effects of boilers
and others.

But, at Daiichi-seimei building{No.4) in Kawatana town, the SOx level in summer
was characteristically higher than in winter. Judging from the emission sources around
the station and wind direction, it became clear that this converse seasonal variation
was due to the distribution of stack gas from industries located at about 500m south of

the station.

11



12

1 RAEMREER

(WaES | BEHAs  |721vr-] PbO,
1 [E#meEml O | O
2 | mxEmBE| x O
3 lwmm sl O | O
4 FoEamen| O O
CL NS 5 lk#amml O | O
YT ‘ 6 | BEE— xR O | O
' MREY Y IR e
- -'a 8 |mIEmM@a| O | O
o ) 9 MeEBwmWEkE| O O
%5 TR O 1O

3\
Baa, Se35 *3 j\_(
308 5 o:\
Z & 32 | #o g
~ '.3_'1/'3’ f',]“__,' K,
- o I' i $£|: .
~ i &\

-/-..
: PP A
O "
U\ ;
e ")
BT, R AT E }\
MEER | EERSE A PO, )‘\ 2 .
11| “EFTEER ! 1{ YN
2|k # & & R et

13 7 AT ¥ #
2 ug & & &

15 | BWEEARE Al
16 | 15 T 99 .015
W17 | g N 2o - ,1314
18[N H K o1
19| 5 AR 1 2 A ey
#1209 B @ B 101
21| B W Lintew - >
2 kB ¥ ; -

B -ERTAE
3| 0 B b
e |32 R TR

BT %R
IB|FE M ¥ n
o |36 | BT (e

37| % i h % B
MEICEEY Y

39| £ 5 B i
L a0y e i

OOIOIDIOIO OISO * [Q|OIO|OI00 00 OO0
COOICOOQOOIC OO OCICIobIoIo




1. 3 U ®ic

REI BV TIENEAI4E 6 H & 0 R ERETTHIE A
FHESNBAEIIE - TV A4, THKISATE 25k L 2
TN U AL, T ek & SRR L L oo E £
HEr@md 5.

2. Al E Hb AR
HIZKIMEROBETEC AR (VA Yy =) BLU
SRR H O R Y 2 L Y — OB TURIE R
1l 72 Z &, HEHIERE OB & & & nG4if
6 Had - TllE# oA LEiRE2iTY, 7TH»51
BT DRSS — R R I R S EH Ol lIE 2R L 2,
3. MlE A&

ALY v —T1 7 BREMELZMRIC>VWTIZEEK
I8, pH, TEMBIER S L, SMMER L, AR 5
WE, TR ST b A 4 A0 R R Y D EE S Tl L 2,

g

13

hd, TEBPER I BRI AMEL 2L 0%
Be T2 U AL, AR 57 5 & RARIEIR 5 4 % 403
LEbLOEEIKGLEE LA,

T, TREEENEID K AMEE LIt Tl
HIKR R RS LA REIR L, Bl ) LB L
EORHL £,

4., RIEHREOMEE

BT U AL o/ked - 308 T, B AL AL 1
mgS0a/H -100endPhQ. THEL /-, 4 &, Beklbiiz
MEEM L, ST Y %, oH ILERE S,
BT AL, &M, BRI T
R,

5. RERUER

MG ORERG A 2110, T-BEL L TREH,

AR OMIE A A 1 B UBIR 2 1R L 2,

Hb R IR TE AR

HE  Alfokdb, BlpH, CITEMUER L, DIEEEMERL S AL E BRI 50, F UK G 3, G i Rt it

WA A fm), C~F:4/kit-30H), G:(mgSOs/H-100edPbO)

Hb w4 4 5 6 7 8 9 |10 |11 | 12 | 1 2 3 | fEE(EM)
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Analysis of Sulfur Oxides(SOx) Air Pollution in
Shimabara City

Takashi MASUDA, Masaaki NISHIKAWA, and Michio
YAMAGUCHI

The level of sulfur dioxide(S0.) at the monitoring station in Shimabara City Office was
highest in Nagasaki Prefecture, and occasionally exceeded the hourly environmental quality
standard. This survey was conducted to make clear the situation of the pollution in the
city,

The results were summarized as follows:

1. The annual SO, level by automated conductmetry was 11 ppb in 1979 and was high-
est in the prefecture. The change of monthly levels was not so dominant, but the signifi-
cant diurnal and weekly changes, such as a peak at daytime and high levels on work days
except of holiday, suggested the contribution of stack gas from factories. The annual
trend of SOx levels by PbO, method indicated slight decrease in pollution level since
the begining of 1976.

2. The high levels of 30, were observed under the conditions that the wind blew from
the southeast and the south-southeast with low wind velocity(ca. 1.2 m/s). Three factor-
ies located on southeast of the monitoring station were recognized to be responsible for
the pollution. The survey on factories was carried out about the scale of boiler, the
volume of stack gas, and the peried of working hour.

Then the simulation of SO, diffusion was carried out with Plume Equation using the
meteorological factor and the above mentioned data. The result of this simulation sug-
gested that T-Shuzo Co., Litd. had predominant effect for the pollution in the city.
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Simulation of Nitrogen Dioxide in and around Nagasaki City-

Masahiko MATSUDA, Michio YAMAGUCHI, Yoshiaki FUCHI
Takeshi KAMAYA, and Kunitaka HONDA

In order to simulate annual and seasonal mean NQ. concentrations in and around Nagasaki
city, the area was divided into 0.5km meshes,

NO: concentrations at the setting grid points were calculated by the diffusion models,
using meteological data, emission data(stational, automobile, and ship sources), and initial
NO: concentrations collected by extrapolation of past values which have been measured
for long period from April 1977 to March 1978,

The results were summarized as follows:

1. At the setting grid points, the maximum NO;, concentrations obtained by simulating
on the long term average were estimated to be 22 ppb in year, 21 ppb in summer, and
23 ppb in winter.

2. In comparision of the calculated concentration with the measured one, the calculated
value was slightly underestimated in general, but the pattern was similar to the meas-
ured one on the whole area.

3. Simulated NO; concentrations at Nagasaki Prefectural Office(0.017 ppm}, Nagasaki
Station(0.022 ppm), and Takara-machi{(0.020 ppm) were higher than those in other are-
as, but, they satisfied standerd value of the annual mean concentration{(0.02~0.03 ppm)
proposed by Central Council for Control of Environmental pollution in 1978.
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Distribution of Nitrogen Dioxide(NO.) and Sulfur Oxides
(SOx) by Nitration Plate Method in Oniura City

Takeshi KAMAYA, Masahiko MATSUDA, Michio YAMAGUCHI,
Koh-ichi KUWANO, Yoshiaki FUCHI, and Kunitaka HONDA

NO: and SOx concentrations were measured by nitration plate method at 48 points se-
lected from about 500 points of 0.5 km meshes in Omura City in September 1979.

Using the measured values, the concentrations of all points were estimated dy the spline
technique and contour lines were drawn.

The results were summarized as follows:

1. NO: contour lines showed that the concentration of poliutants decreased as the dif-
fusion from main road and midtown to the neighboring areas. The highest concentration
in the contour lines{30 ugNOz/day -100cm?) was found at Kako and Nishihon-machi.

2. SOx concentrations were high in Tominochara and Morizono - machi where small station-
aly emission sources(e.g., factories) located and the highest value was 0.39 mg S50,/
day . 100cm? at 2-chome, Tominohara-machi.

3. The spline technique was useful to estimate the distribution of NO, and SOx in a

wide area.

[ > O Y R e Fig. | Topographical condition in Omura City

IBHS2AEEE DA B Gl T EMEEFR (NO2) 125 375 Y. Saga Pref.
AR % L O BT R UL, SIERE I LA TNO, Higashleonogl Ju e xyoga

| OBEATEREY L, BRI AL E LA NOLO TR 1075

SRR AR 5 2 & W TH Ay, Omura

51z, AR 22 KO K A REF LS 3 ned > )
KATHIL 302 TNOL K URLRE LS (SOx) D5 e "Mb. Gokahara
51T 2O TEET 5, 1058

Bk, REMIAOS HFOBESEHTHY, HOH I
M3ty # (1,075m ), AFEE(1,058m ) %) BT \\
Wil 4 A T B, PEIIEAFNEICE LB LA Nagaagki ' Isahaye
g N . airport City
KT s 470, WHTES 2HTH S (1),

Tarami Town : 0 Skm
1




30

2. MEHRRUHES S
(1 HEHHR
FRFIS4E O H 3 B~10010
(2) S |
BEIEHBIC L0 AR E A v ¥ 2 LK, 2058
RERAESE U, HE A TSR O ik
LS, m%w%T@MLHRM&TMTAUX 2]
MG HBOERRE R 5012, R RFs s
& LTJE(:}L‘#’JZI(H}L_ S}é'jxﬁf: (H2),

(2

#
Fig. 2 Location of sampling point. Mesh peints
were black dots. Sampling points nearby
national road route No.34 were white dots.

Higashisonogi Town >E Saga Pref.
8] b I /"’ : : &
muora bay N .

56} Vel R O Ny N

/- .
52k 9 5 ]

s W
sk B T ~L
Omura Cit_v-'?r'
adf ( hd 1
o | _.)
+ ;
L] L .
40 e ! Isakaya City
o ™ (
36-Nﬂgasaki airport
32 ° o
Omura bay ( 1
28k \-..,,‘
e

24k \
‘{ Tarami Town 9___5}(!11

1 1 | \ L 1 A

10 14 18 22 26 a0

—+X

3. AE A&

17 A% L 22+ 4 bL—2 2> 7L~ (NP) &
50~80mf DKTE —A—PHIEOHL, Ry b 7L —
LTI rRIAGERE U 22, 2 08, FUEFHENO.5C TR
FlUFEBL, AKEINZTI100mE & L,

Ty FAMIRTFY - SWIRIEL A NP 12D
VGTERRICIREL AL D EBuni,

FE100mE D 9 b, GBI ASHCLNTE D SERIL T
NOz , SO, &wEhtl 7,

4. RBREBUEE

(1) FEFREROBE

kHFWFukﬁwmmmmuimenf@uWN
EHEABNERH D, F DT D56 Y D 335 A
PO R RN 28 L Tur, X, HEba At
T AR ARG (55T Nm® /h) At 2 <, Ko
TOMmA (10.87iNm*/h) , O¥HRE v % - (2175
N /h) DWITH /o FO0MEH1 T NmP /b 74+
2Nl FTh -7,

—ﬁ,%%%iﬁﬁﬁ&ﬁﬂ@@ﬁL¢&mé&
[EE34FFELOPEAN] (20,6735 /12081 IEFIS 24
%ﬁ)ﬁﬁt%(,%wf$£%(MJ%ﬁL#ﬁM
ULn%ﬂ?&n,@mu%umw47wé?$ﬁto

L b & 5 (2 [EE 34554000 58 i ik A7 G 7 00 558 L o)
Kb a HodTws (03),
i2) NO: B USOGAELSEE

FE DB MRV TEIE L T 2,
DFNZATL 7o b D B34 A 2 kT 200 U
Ao fr T NOz 2'43~83ugNOs /day-100cn &5 <, i
WO ERE 2 5 Bt D hic b £ VAT A1 TH
CuAMim AL 2,

Fig. 3 Stationary emission amounts and |2 hour
traffic volume

Omura City B

»
20,673
el ' *Nisihon-machi /
Nagasaki airport

. Isah
Route34 Calyt;
14,139

Nakazatogo
Omura bay 1.639 %

Emission amount
* <10 Nm' /h
®10°~ 2 101
@2 10" ~5X104
®>5x10°

0 2.5

&




ZHRIZH LT SO EREISH T 0.06~0,19mg S0,/
day-100ew &V A, THedfL D THHIMpL
TS EOEITR CHREBTAS , BiEflizmoi2
TH?C, 3%mg T&H -7z,

s, IETE R ONO B SOOI IL 5 ~ & uz
B U0.03mg A5 TH 0, HiW Y OEREELY A
-7z
13) X754 Bl X ANO, A USO SRR X

P Ay 2 2 ETIT> TWh WO TEREEN A
FCAIIENEADEA 5 RMES 2 M2 4L 203
FULG B v, ZOHRET A H5EE LT, (U, ¢
WA R PSRN A TRRNES 2 EE L 2 ¥ 55T 5
Jiik, (DEERRGHINC X 207k (FoEGaLl, Az
KE2AT54 YA AEI SR, 20K
AL TA v > a7— 2t 3 LERROS
B E I IET a2 L A TR S,

K, Lab LKk 3 540w AT [ vk
EOWTHRE LTS,

EBABNEIT L KT 7 2T 2S5 LT
o a8

BB r=uxi (i==1, 2, 3, ree N iz & CHE
ffiZ=Zi(i=1, 2, 3, =N} #%& 287
AL i X—

= () o (46) e
B ET 2480 hdlfe LTERT S, 22 TR

DATEES 1 ]
SI;\‘ d22>2dx ............ (2}

X: de

i, ZOBOE BRI F LT A 1ETH D,
2 00

TN/ dz N 2
le (3) P B

BN LA MU AL E— I HET 20 Th S,
CXINSE 2 2OUOHERL TVLa,

fE~T, MrinF-OfER M+ 30, £
ERTIIAT B HIIE N A OB D SR ATE R &
AR #0507, .

ZIZTOUIDVWTELATHEE, 0=0THhNE1)
MR E D, BEMCEEO ALY -0H L L
S0 ZLT, ZOLEBohIHBIIRLES I
Be LA L, F—#Iil&-» TSR 8 2 Hiil 4
FF2RTHEE N H B0 WD Coo TIHDRIZBIE E 429,
I E MDA LY —DHEE S, ZOHBED
EREEBIE R T s HTHEGE 20, W RE s
B A4 2 R ELMe a2 2 3, 2Ok

31

IIODENHIZL-T, (IR FRKADITT ShE0T 2
DOMBET AWM EaT A, BYIC oDl E B
& TR LESAML, »o, HS a4
LIENTE S,

Bl HEET 1 AICE 2 RITICHEEL £ o 2 25—
gL, T, TETHEEMVLLO PR 4 DNO,
SEHENE U S SO SR mMmETH 5, 4L,
[EHESHI R L 2 DI TH 4720, —RYRE
D& LTHELZEN L VO TR 72,

(%4 % b5 & NO. H30ugh) FO MU AENT, mif
#OORART, WA RO TH - X, 20
pgll O3 ERE3GS SN O M T H Y, [EE A
BB E A BT DN TNO T L Ty,

H5 &K% ESOMITHA L NEDER], HEETC
< 0.12mg LLE (PbO#hIZIRE T 5 £ 0.35m SO/
day-i00ch) Th -7,

LIAT, KHAKIBEER» SHELENASOD
AATHOHREE & F OAERIEES 70— AR EFOTHE
FTEERIDEIICE T,

I AT O I EEB, C, DT&4
1.2km, 2.2km, 7.4km T&H A2 &, RIEMMSEALSE
DDA SRz E, UEO2 S5#7 2 LiGETD
R D WKL EMT U 12 AR+ 5 THIC & 5 S0.05
ZUAIMA TAFBET ORI Wb b DEELS
Nna,

PLL & 508013 AM At s 2 &iRisE ©5 40
T, W LRI 23R 2 72 12103 Jel a3 3 A
USOHENEBOBRPVLETH 5,

RiBIZ, A794 vl h->Tx v ¥ 27— 5{k¥
DEENEFELZINELS VI L EHEIT S,

() WEEAZD2 52 2 AFOEERRL TVE
G, Bls, RBEDIRE A S HM L T AREY 2
HTHIIHT IS RN,

(Y &A vy 2DRFMEHCTHES 20 TA
Y aDH A GEERIEBE R S R v,

(i) A v a2 AR, EESOREEROUEEC
T4k SN EEOEAEE KER G
D, #MLR RS 5.

4} A7T74 vENIE B Ay Y aF— & BEIEN

&P LR

AT 54 FEIIENRDAA v Y 2T g H LD
BEREDBERE - T A PNO I 2 TN T A,

NP ikiifilisi:Th 20T NP EIC & A% ppb iz
ST L P U IEEA & R T & 2w, B
T 7T - R, SR HOMNERSED T, Fi%
HIVY ppb (1 ZHRET L 7=,



32

Fig. 4 NO, contour-lines{ugNO, /day -100cm?)
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Table. | Omura power plant SO, impact using a standard Gaussian plume model

Surface maximum

Effective stack Amount of Atmospheric Wind velocity SR Distance of
, effluent 50, i concentration .
height (m) (N /h) stability {m/s) Cm (ppm) Cm (km)
B 2 0.128 1.2
177 166 C 3 0.068 2.2
D 6 0.015 7.4
Y=0,25X"% n=29

Y I NO. HIDIES (ppb)

X INPEIZ L S1H (2gNOz/day-100cn)
BERER & £ v ¥ 28 IR A —F L T v,
MBI A 2 2T S HEAEM & % H

BLF2DEIIE 51,
X, XAy iaF—%ilL3MEELAMEUERE &
EIRENZED £ 255 L TREDMIEFH -7,
Y=1.11X-0.6
r =0,83

Y HEHEE (ppb)

XAy ya7—7ik 3WERE (pph)
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Table2 Comparison between measured concentration

by automated system and estimated values
by spiine method
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Al KAtmIc () 3NO, BUFSOMERRR
WAL INO2 (#gNO2/day -100en), SOx (mg SO 4/day -100ced)

No. % % E] E NC: | S0,
measured | estimated i 10' 10 A EREE 0%
Monitering station concentration| values : = - -
(ppb) (ppb) 2 10, 42 B " _ B | 23 0.11
3 10, 44 | & @ & - T H | 28 0.18
Omu_ra Omura Health 1 7 4 10,46 | o -~ T HA| 29 0.39
City Center 51 10, 48 | & | 20 0.19
Isahaya Health 6 9 6 10, 50 i I} ;| 17 0.14
Center 7 11, 41 i [# | 31 0.09
Isahaya {Tgahaya W8 [11.6, 47.2 | & /- 8% .- T H | 49 0.13
City municipal 5 10 ®9 [11.4, 51.4 | B & | 43 0.14
Office 10| 12, 38 | 4% |31 0.10
Nishi-isahava 3 5 11 12, 40 ol — J H 25 0.07
e o e AT
. & .
E:Eirlii‘fltgjﬂd 10 5 14, 12,46 [k i ] 19 | 0.04
. : 15| 12, 48 | 7r w14 0.06
Nagasaki [ishiurakami 16 15 6] 12,50 |% W %[ 32 | 0.08
City Inasa 9 8 17| 12,52 & 5] # | 14 | <0.03
Nagasaki 18 12, 54 - 7)) 46| 18 0.04
prefectural 24 19 19 [ 12.4, 39 Th #1169 0.06
Office %20 | 12.4, 43 | & ] W | 59 0.08
Kogakura 12 13 21 13, 37 7K | 36 0.06
22| 13,39 |k | 29 0.04
23 13, 43 | 1§ | 23 0.05
24| 13, 45 |k i 7| 15 0.05
. F & B ‘ ) o 25 | 13.8, 35. (i FF gT) | 75 0.13
AFEFIIEWTNP I LD NO B U SOmiaE 4 26 14, 34 (M = & %) 25 0.07
HlA, Bons7—5LNXTI4 vEERACT2XR 27| 14,36 | =& =) 2| 27 0.05
MM AT, 20K, NORUSODERER LM T R S M W)
oo BRERIRTLENTH 2, 301 14, 42 (I 3F (£ =) 19 0.04
(1) NO, D S U % CEMM B G AL E LT g; ii' ig ;Ja, s 0 ;fli ggg
B2 TE, FREN], KEET, PHAN]R UF544730 Bl 150 (% W % ®| 10 0.0
wgll EOHIETH - 7, 34| 14, 54 | = 5} % | 10 0.04
4 =1 7S
(2) SOOBEE THRURERAEN L T 3 EH0 e AR EA 2 | 0.0
JERT, FREPTAE <, B EOR 2 TEHDO. 39my 37| 15, 41 | Lk W ] 14 | <0.03
Cdos s 38| 16, 34 | ARUBORIUEER | 27 0.04
7 B .
31 2774 PSR ITRO L 5 & o T T TR e T 00
EILAHATH 3, 41| 16, 40 | 35 # o m| 15 0.03
% 42| 16, 44 | ] ;10 0.03
L N X 43| 16,52 | 4 F M| 13 0.06
FHERGHERICEL, BR2ERE VA2 MR %44 16.4, 33 | X 5 9% 3w | o |k Al
O RO R < L £ 4, 45| 18, 26 | HvA#E (=dfiJy) | 13 0.04
46| 18, 32 | & S | 33 0.04
RS 47| 18, 3% |& W # | 18 1<0.08
1} &8 B, h:+AbLb— g7 b—biEElk2 48 | 18, 56 | kL ) A 10 0.03
BT VBT O “RALERO G, R e A B ML 01
ENEIRGEATH, 18, 15~-30, (1977) 5] w0 E B W | 00
2) EIERE, fh:+4 FLb—2avFl— NRIDES 52| 20,48 |M  F  #| 13 | <0.03
A -kl
BT TONOL D545, [FLEE, 19, 2429, 1978) o~ 22 o ("l;‘ﬁé_,ﬁﬁg mﬁgéﬁf - 8:;’2
3) REFTHE: 2754 ke A 2 RTHEIIZ D0 55| 24, 54 (7% W 7 ) 5 | <0.03
T, HAREgREREE 31, 259264, (1975) 56| 30,54 |H A | 5 | <0.03
4) EAEFR  BIAEF - Y8 27 4124 TE) MEMEHIRA 2 A S U TEEMSRE VY 2 km
TN L

T AAENEME S, 81154, (1978)
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Present State of Oxidant(Ox) in Nagasaki Prefecture

Takashi MASUDA, Masaaki NISHIKAWA, and Michio YAMAGUCHI

The air pollutants of SO, NOx, Ox and etc. have been monitored by the air pollution

monitoring system by telemeter since April 1979, Differing from other pollutants, the

high level of Ox was sometimes observed at several monitoring stations. The relationships

between Ox, NOx and meteorological factor, and the diurnal change of Ox were analyzed

with the values at 11 Ox monitoring stations.

1.

The results were summarized as follows:

Monthly levels of Ox were decreased in the following order: April and May, August
and September, and June and July. The level of Ox became high when the range of daily
variation in temperature reached at 10 C and the duration of sunshine reached at about
10 hours on a clear day.

The levels of Ox were high on April and May in which the wind direction ranged
from the south to the west, but distinct relationships between them were not observed
after June. The levels of Ox were high through the season under the wind velocity
{2.0-5.0 m/s). The highest concentration of Ox was 102 ppb on May 21, 1979 at
Omura Health Center statien.

Diurnal changes of Ox were classified into four types: {1) mountain type, (2) valley
type, (3) uneven type, and (4) flat type. Among these types, the mountain type was fre-
quently ohserved and especially on clear days.

The levels of Ox were low at the station where the levels of NOx were high, because
Ox was consumed to oxidize NO and other oxidizable matter. The high levels of Ox were
observed at the monitoring stations located in unpolluted area near the seaside.

Judging from these results, it could be suggested that the origin of Ox was in the

natural environment.
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Fig. | Ox Monitoring Station in Nagasaki Prefecture
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Fig.3—2 Diurnal Change of Ox(Mountain Type)
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Fig. 3 —3 Diurnal Change of Ox{Mountain Type)
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Fig. 3 —6 Diurnal Change of Ox{Uneven Type)
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Table Monthly Measurement Value of NOx and Ox May, 1979
[tem Average NO| Average NO: Average Ox at | 1he higbest Ox Hours and ratio(% of
R conc. at daytime Ox conc. exceeding
Station (ppb) (ppb) daytime (ppb) (ppb) 60 ppb at daytime
Isahaya (hr) (%6}
City Office 2 7 44 76 46 10.5
Omura H. C. 2 3 53 102 143 31.6
Muramatsu 1 5 34 63 5 1.1
Ogushi 1 4 55 96 184 46.9
Yukinoura 1 2 H8 98 236 51.1
Taira 2 4 46 79 70 16.0
Hasuwa 0 2 60 101 280 61.0
Fukuishi 26 26 20 60 0 0
Ainoura 5 12 37 67 21 4.6
Ohno 3 11 37 79 18 3.8
Haiki 16 20 38 77 19 4.2
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NOx, OO FH R TOWIRET T E L OE LIFL
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Polynuclear Aromatic Hydrocarbons on Airborne Particulate Matter

Shigeru KOBAYASHI, and Michio YAMAGUHI

The polynuclear aromatic hydrocarbons{PAHs) on airborne particulate matter collected
at road sides in Nagasaki City were determined by glass capillary gas chromatography

and gas chromatographic mass spectrometry,

Sampling of particulate was performed by high volume air sampler attached two layer
filters: outer layer was glass fiber filter (GF), and inner was polyurethane foam plug

(PUFP).

The results were summarized as follow:

1. The PAHs-less than 4 aromatic rings passed through the first filter {GFs), and were
collected on second filter {PUFPs). On the other hand the PAHs-more than 4 aromatic
rings such as B{a)P were collected on first filter.

2. The concentrations of B(a)P were 2.1 ug/1000m3, 7.1 rg/1000 m3, and trace re-
spectively, and these levels were similar to the other related reports.
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Table |I. Sampling conditions of airborne particulate matter and amount of PAH
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Sampling point

Nagasaki. Hayamachyo

Nagasaki Station elevated square

Date (sampling time) S$53, 12 (24hr} 554. 9 {24hr) S$55. 2 (53hr)
Volume of air (nf) 1,664 1,775 4,067
. . . Glass fiber | Polyurethan | Glass fiber | Polyurethan | Glass fiber | Polyurethan
Filtering materials filter foam plug filter foam plug filter foam plug
Abbriviation of sample name H—GF | H—PUFP | NS-GF-1 | NS-PUFP-1 | NS-GF-2 | NS-PUFP-2
Weight Of CIL.'ISt (mg/lOOOm’) 34],1 - 956 22 1262 37
1.6 39.7
Phenanthrene 1.3 109.0 1.2 24.7 (1.3) (34°1)
5.4
Anthracene ND 9.6 ND 3.9 ND G.5)
o
o 2.4 10.7
T | Fluoranthene 1.6 38.0 TR 39.8 {1.9) (11.2)
& 3.1 1.1
§ Pyrene 2.1 39.6 TR 33.7 (2:3) (11.2)
=
o . _ _ . 1.2 1.4
& | Benzo(a)fluorene 0.5) 0.6)
2 TR 0.8
“ | Benzo(bifluorene - - - - {0.3) 0.2)
=
o
| Benz(a)anthracene 8.7 4.1 9.1 7.1 1.8 TR
=
=
=
E: Chrysene+ Triphenylene 8.0 1.6 8.0 1.2 16 TR
TR
Benzo{a)pyrene 7.1 ND TR ND 2.1} ND
TR
Benzole)pyrene 5.4 ND TR ND (1.8} ND
¥ Figures in parentheses are meaured by Selected Ion Monitoring.
¥ ND: Non detective
# TR Trace
Table 2, Recovery of PAH
Recovery-(1) @) * Recovery-(2) @) *%* Total {23
Phenanthrene 101.,5 90.7 90.7
Anthracene 101.7 84,1 84.1
Fluoranthene 99.4 90.8 90.3
Pyrene 98.9 89.4 88.4
Benz{alanthracene 95.8 95.5 91.5
Chrysene + Triphenylene 96.7 95.2 92,1
Benzolalpyrene 97.2 99.2 96.4
Benzolelpyrene 93.3 87.5 81.6
Perylene 88.2 64.3 56.7
. . DMSO
P4 Standard Mixture extruction System gas chromatography.
Florisil

¥ Standard Mixture

c¢leanup system

gas chromatography.
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Fig. | Flow chart of extraction and cleanup
procedure of PAH

Glass filter, Polyurethane Foam Plug

Soxhlet extraction : 400ml cyclohexane 12hours

(1) concentrate to 5ml
{2) wash with 3X30ml distilled water

Cyclohexane layer

extract with 4 X6ml DMSO

DMSO layer

{1} add 25ml distilled water
(2) extract with 4X6ml cyclohexane

Cyclohexane layer

concentrate to about 5ml

Florisil column cleanup

(1) elute with 50m] n- hexane
(2) “
(3 o

50ml n- hexane+ benzene
(1:1)

50ml benzene

Elute
—

{1} concentrate to 1ml

(2) add internal standard substance

Identification and Quantitation by GC-MS and GC
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Fig. 2 Gas chromatograms of PAH on airborne particulate matter
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Fig. 3 Mass fragmentgrams of PAH in airborne particulate matter
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Evaluation of Ambient Noise

Hiroko TATEISHI, Shigeru KOBAYASHI, Michio YAMAGUCHI, and
Takeshi KAMAYA

Ambient noise is the total noise associated with a given environment and usuvally com-
prises sounds from many sources such as automobiles, factories, constructions, and so on.

Ambient noise was evaluated from the results of surveies conducted in three areas(the
dimension of each aera was 500m X 500 m).

Two areas selected from Omura and Nagasaki Cities were characterized as the mixtures
of residences, shops, and offices. An area selected from Nagayo Town was located in prima-
rily residential zone,

Each area was divided into 400 or 100 blocks. The mesurements of noise level and
traffic volume and the judgement of noise sources were carried out at the center of each
block as a rule.

The results were summarized as follows:

1. The distribution of traffic noise was affected complexly by the areal characteristics
such as road side constructions, traffic volume, commercial activities, and others.

2. The evaluation of ambient noise was carried out by the accumlation of noise levels
weighted the surface of zone.

3. The evaluating value of ambient noise showed a good agreement with the mesurement
value,
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Measurement of Odour by Sensory Test (Report No.1)

Koh-ichi KUWANO, Yoshiaki FUCHI, Michio YAMAGUCHI,
Masahiko MATSUDA, and Shigenori MORINAGA

Offensive odour directly affecting the human sense of smell is a public pollution of the

living environments, and it has raised great complaints in some areas of Nagasaki. Odour

specimens were collected from two fish meal plants (N Plant and T Plant) and used for

sensory test and chemical analysis. The results obtained were as follows.

1. Odour concentration (dilution number of the limit that can be sensed by man as a smell}
was 54 for N Plant and 370 for T Plant as revealed by the sensory test.
2. Six substances (NHj3, (CHa) 3N, H,S, CHsSH, (CH,) 25, (CHs).S5.) were detected

in the two fish meal plants.

Each substance was analyzed for the ratio of measured

value to recognition threshold, and the highest ratio was found in Trimethylamine which

was 49 for N Plant and 130 for T Plant,

3. From the above results, it was suggested that the major component of odour from the

two plants was Trimethylamine,
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Nutrient Salts in Tsumizu Bay

Koichiro KATSUKI, Yuji RIKIOKA, Yukihiro KOBAYASHI, and
Taiji HIRAKI

Tumizu Bay was located at southern part of semiclosed Omura Bay, in which the sea-
water was exchanged hardly by open sea water. This survey was conducted to estimate the
concentration of nutrient salts in the bay and the amount of influent load from neighboring
area,

The results were summarized as follows:

1. The total amounts of COD, T-N and T-P in the bay were 130, 8.6 and 2.15 ton
respectively.

2. The polluted conditions of bottom muds were similar among all stations (6 stations)
in the bay.

3. The daily influent loads of COD, T-N and T-P from rivres were about 100, 41 and
1.6 kg respectively, and the yearly influent load from rain water was estimated as fol-
lows: T-N 9,1 ton, T-P 0.23 ton.

4. Domestic waste water was accounted for 60-85% of the total influent loads to the
bay.

5. The concentration of T-P calculated by the diffusion formula coincided with the meas-
ured value. On the other hand, the calculated concentrations of COD and T-N were

slightly higher than measured values.
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3 11.9 1.3 15.5 0.07 0.8 | 0.019 | 0.23 3.0 35.7
4 9.9 1.6 15.8 0.07 0.7 0.024 | 0.24 2.0 19.8
5 16.9 1.5 25.4 0.07 1.2 0.021 0.35 1.8 30.4
6 7.3 1.1 8.0 0.16 1.2 0.026 | 0.19 2.6 19.0
7 9.8 1.3 12.7 0.11 1.1 0.022 | 0.22 1.4 13.7
8 4,5 1.8 8.1 0.07 0.3 0.029 | 0.13 2.8 12.6
9 9.7 1.3 12.6 0.07 0.7 0.026 | 0.25 1.4 13.6
10 5.0 1.9 9.5 0.26 1.3 0.056 | 0.28 1.4 7.0
11 1.2 1.9 2.3 Q.21 0.3 0.055 | 0.07 2.2 2.6
&t 86.3 — | 1311 — 8.6 — 2.15 — | 200.9
#  T— NI i
#5 EEIMER (@ NE
T LA WNHEDRE R DN TEE LN T,
M.1|M.2|M.3|M.4|M.5|M. 6
’f},*';fﬂ;' o SENDARRMTT N, T—P ORE 2% <
R A %o TWALISHE, BITIE GIBELL 2Dy
ﬁgfmi 2.7] 25| 25| 2.5| 2.0| 2.3 FIR AT, fiE-> TAMWEENIR STV S
?""c\ T BEAKRE p ol
e /g~dryy | 0-76[0.73 0.81 | 0.76 | 0.74 | 0.61 R ;
e 43I0 & B PRI O FHE COD A% 100k /L,
FRER
fmg/g dry; | 0:09]0.08|0.07 0.10]0.09 | 0.08 T—N, T—P#Zh #hdlkg/f, 1.6kg/BTh- 70
A e 4 i =
BT 10.38]0.36 | 0.97 | 0.37 | 0.74 | 0.80 (3 Fik#E

£6 EABEANNCOD, T—N, T—PO

EERUARR
HH L CoD T—N T—-P

{iL _|I§ - - s '
(i /F) | REE | AFRY| JRRE | BAEM| R | AR
IS (ppm)| (ky/H)| (ppm) | (kg /)] (ppm) | &g/ B)
A Bl 17,300 2.7 |46.7|0.86|14.9 | 0.03 | 0.52
'K i 6,000 2.3(13.8/0.54| 3.2(0.02(0.12
HASN | 8,600 2.9|24,9(1.35|11.6(0.05|0.43
2 Nl = S.200) 2.7 16.9 .94 11.1 0.09 0.52

%1.700| 1.7 0.60 0.03
&  #| 38,800 —1l102.3] —[40.8| —|1.59
MER L B

7 WAGHEHER
SHEST Mgk, R01 [ R.2 [ R.3 | F#
pH 5.6 56| 5.6 5.6

NH4-N (ppm) 0.22] 0.14| 0.26| 0.21
NO.-N { ») | <0.01]<0.01|<0.01|<0.01
NOs-N ( # ) 0.07] 0,06 0.07] 0.07
T—N ( =) 0.5 0.2 0.6 0.4
PO.-P ( #) | <0.01]<0.01| 0.01| 0.0
T—P ( ») 0.01 | <0.00| 0.00] 0.01

RIS ERII DV TR T IR,

T—N, TP &HIZ4F (R 2) TPREL L
THY, I OGNEMSTOEYi &A%, T—N
A0 .4ppm, T—PH0.0lppmTH - 7=,

WA RO FEEOBRNUL 11.3%d TH D, FRM
BEACH % 2 000mm HARET 3 &, FiAIC L AERTEA
DFEEHOBEREOBMBET—NT 9. 1ton/#, T
—PT0.23ton/ T LA L& N B,

(4) PTG
HRAMEEEOER I > TR IR,
AR 2 OO &Mt A B L lEEE

FeL AT EIIEDERL 2,

EnEHRE D OB ESEN, Wikl 2
Bioamidtd 2 oEES 2 B CODIFHI60% &,
ZHK, V3 ThEFnNe0%, $85% s EH T,

THARREDOAMIIEEE & &5 %RETH - L

EHEHK L DORMIERELITIRE O, FRFE
EREUSEEFIELE S,

B¥EAIC L 2 BEME, HIEMTEEE L L 3~ 6
W TH -1,

WAL D DEFEERTHEEELSNZH, 58D
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ZhHH T,

F3 BRKHXEFNRAZRER
AC - C 0 D I S
B B BR[| PR || BT | e {,mi& ookt || B IE [ e | AN | FEEE
SEBL | (/0| TEE | G0 | 90 | Ge/B) | TE (070 | (o) | Gy rm| L TS | 1o
[EN]
#$ TS 12,622 69.4| 1.0 69.419.8 79.81 1.0 79.8145.0 8.33| 1.0 8.33(36.1
| AnrRaEii || 1,237 2,71 1.0 2.7 0.8 3.10 1.0 3.1 1.8 0,06 1.0 0.06| 0.3
inz YENb i (L il 6,790 38.6| 0.3 il1.6] 3.3 47.71 0.5 23.9|13.5 490 0.4 1.96| 8.5
7k FeBMEEAR || 18,868 | 434.0| 0.3 130.2 | 37.1 66.0| 0.5 33.0(18.6 23.2 0.4 9.28 | 40.2
s A+l 32,727 | 544.7 — 213.9 | 61.0 196.6 — 13,8 78.8 36.49 — 19,63 | 85.1
I b} —| s8.8( 0.3 17.7] 5.0 135! 0.5 6.8 3.8 1.36] 0.4 0.54| 2.3
{4ri)
&5 #® 208 | 110.2 | 0.005 0.6 0.2 78.6 | 0.0190 0.8 0.5 11.6 | 0,005 0.06] 0.3
% % 2,370 308.1| 0.006 1.91 0.5 94.8{ 0.012 1,1 0.6 59.3| 0.008 0.34| 1.5
7 it — | 418.3 — 2.5 0.7 173.4 — 1.91 1.1 70.9 — 0,40 1.7
{knf)
Bk 3] 5.18 7.9] 1.0 7.91 2.3 1.9 1.0 1.9 1.1 0.49| 1.0 0.49| 2.2
g M8 - REE| 1555 12.01 1.0 12.0| 3.4 3.9 1.0 3.9 224 093] 1.0 0,931 4.0
# it —| 19.9| — 19.91 5.7 58 — 5.8 3.3( 142] — 1.42 | 6.2
Y] t* 23.07 56.9| 1.0 96.9 | 27.6 23.1 1.0 23.1[13.0 1.08| 1.0 1.08 | 4.7
o & &t — | 1138.7 — 350.9|100.0( 412.4 — 177.4 |100.01| 111.25 — 23.07 |100.0
DE|GE S, HIDCOD LM TRED 3TN ¢ TE, XEIXHI0N2Z~3, 4~5, 6§~7, 8~

9, 10~11D 52024 FIL, XENEE 1kme U,

(5) ERAIIE MR OHE FERERII DV THR IIURT, FHIE & bk L 7238
HRIBOAT & ARy 7 ZEFLY 23655, Wi B, T—PE»EN L —HL TV, T—Niti
48cm, #MAM L LT COD1.7ppm, T —NO.05ppm, Bl #eein<, CODRXE4~5, 6~77T, %
T~ P0.02ppm D&M THEL £, A G < %> TV B
#9 BXEOBEKE FEAHE
om | Iﬁg (‘{’f’ﬂ?% Tﬁ}:g%%m!fzﬁ}l f;zi’l?fhkc ?.rD'f;rﬁfz f-’l%Tfjsg 71%«& fw.-:f.l.tT ,.fmiu&
(k)| (10°m1) | (10° et | (10° )| (10°mt) |(ha /43 o) (ko /4 F)| - Coomm) | S E) o)
2~3 | 2.252| 1,081 5469.0 | 54466 a5 e 02
4~5 | 2.681| 1.287 | 3.0 |4388.0 4365.6 | 10.3| -7° 2.7 (% | 0| §9%
6~7 | 1.978| 949 3101.0 | 3081.6 | 6.7 (1'59, 2.7l (Sty | 06| 55
8~9 | 2.252| 1,081 2152.0 | 2132.6 a2 Bt PR
10~11 | 2,231 1.071 | 19.4 |1071.0 |1051.6 | 155.7 | (f-30, | 85.1| (32 [ 1079 | 0042
{ ) ixFERm
6. £ & ® \5) IEBALTINE COD, T—N, T—P& 4 ii4iEdk

(1) BEFEETIE LT R/ IEEEOBKL -
B b AEBIEMBENEVWKBARBER, O
RBUNET @ OBE TR L T,

i, BRIIHT AEELEE, CODMI30tn, T
—N8.6ton, T—P2.15ton, SS#I200ton& EE =N 3,
(2) RO HE T R YERIEIR LN Eh -
Faln
(3 NN E 3 2O~ ERINL, 10N
#)100kg, T—Ndlkg, T—P1.6kg T& -7
My FiRIZEBEA~CEBOAMNLE, T—N, T—
PEHn£R9. 1ton/FE, 0.23ton/SELHEESN S,

HCoD

KIZEBHMHF—FAED 7,

6) MR ICLARWAHORETE, T—PIIDW
TIEHEA S S —#LAH, CODRUT—-NEE
R LD Pemdlahi,

& FUB

1) Eacam . mhE T A SRS
&, 33--42, (1974)

HH—Z, b AREBE~OWHAGNINIDWT, K
WL A LS EAIFAEATE, 19, 66~72, (1979)

FHER A A & W

2)

3) EEMMESE, fi HCORIR AL, 63~72, DS
HEL Ly —,

HigE, (1978)
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Algal Growth Potentials(AGP) of the River Water flowing

into Omura Bay

Koichiro KATSUKI and Kazumi YOSHIDA

Recently, AGP has become to use as a biological index of eutrophication for fresh water

and sea water.

Semiclosed Omura Bay, in which the sea water is hardly exchanged by open sea water,

is susceptible to pollution. This study was aimed to estimate the effect of the biological

pollution of river water by use of AGP with Chiamydomonas sp. and Selenastrum capri-

cornutum.

s
The results were summf(ized as follows:

1. The Tokitsu and Daijogo Rivers flowing through urban area had high AGP values. The
highest value was 70 mg/1 at former and 48 mg/1 at latter. The values in unpolluted

Nishiumi and Nishiokawa Rivers were less than 5 mg/1.

2. On the relation between AGP and nutrient salts, AGP was stimulated with total in-
organic nitrogen (%ratio<10) and PO,4-P (%ratioZlO).

3. Eflluent treated by activated sludge process remarkably stimulated the growth of

Chlamydomonas sp..

.3 U &I(C
WAE, FEPEEII B

TOEEE L CEd ek MERE SRS B E DA
THDH, FilEROE 2HEEHF NI EREICED
NSV FEREE L TERELOIEEE L
FIEVIRAITFDNILI L HTELTYZ0H
#EAV WA Algal Growth Potential (A GP) Ol
ETH D,

FEO KT 2EAC R T L BSOS B TH
N, BELEDHALZZMEIC LS - RIFRE G, B
BIAE RN &) BEES SR 2 21
£ & TIRBIEARES NS,

Z T, REEAORAMNKE U TREDH3EY & 4
BTWLHAMIDAGPARIEL, E5I0FN LD
REGEER ORI DO THREL, kol
ik D 2sb DEH 20 2155 28 R HEE L,

2. A =

SEERELATRALL TH Y,

(1) AGPDHEENZE

LA & U TSSO Chlamydomonas sp. (LUF
Chl. sp. X W5F) B UF Selenastrum capricornutum

(BIF Sel. cap. &BEY) EMHL, HEZHEL IR
FTHEIIME- TIT, 600nmiZ &l AIREEZHIE L
FeRERTLICHE L A,
(2) {b2Enl o OWIE )7 i

LR G OEEL LT OHETIT -7,
TIN NH4-N-+NO: -N-+NOs-N

(Total Inorganic Nitrogen)
NH.-N: 4 ¥ K7 x /—NLik
NO,-N: Griess-Romijnik
NO3-N: Mullin- Rileyi
PO-P: U770 7~k
Chl.a :90% 7t I ¥ Sidi—Botik
COD 10T ioHIT A8~ # v EHY Y LIk 28
HPeLE



66

1 BEERHE
7k

i@ (GFP, 1.03v03)

=
=i
Ji{

SHEL00m 2200mE D = A7 5 A DI ANS

=5
u

HWE (1217T, 1550

| R A B
(7~100 MG, BHLAEM)

HEIEEE (25° £ 17T, 4,000Lux)

B
3. BRRUER
(1) Chlamydomonas sp. O)EEHIEME
B DR GHL D7 BEL /= Chl sp. #10% PAAP
HiHOme & A 7 GBRE (1.5X 18cm) 12 HEFE L2S
£17T, 4,000Lux THFEESFE L 6000m 12513 B0
BENET 2L LN EOMMAEHL -, 708
REZITRT L5102, 3 BROBYE &8 TR
ADIHELDEREIE -,
E2 Crl. sp. OIEFERR
IghE R ] \
mkmkﬁxm)
70
60
50
40
30
20t
10t

Fz OWmAKIZE D Ch gp. HITE

EEHRIRE

et 0 | 1.0| 2.5 5.0 | 10

Hrd Nt mg /¢ ) 7.0113.5/33.0| 44.0| 98.0

COD (ppm) 7.00 9.3)18 28 45

Chl, ai{mg/ui) 29.2|62.9]92.3| 122 323

01 2 3 45067 8 01011121314
i B (A)

72, BTONTREES GEELGRLERR) O
Btk A 75740y — (123702 T8
L, 0,1.0, 2.5, 5.0, 10mé & % N H200mé = 1
T ALY, FEAKTI00m & L AlEEag L A~ ChL
sp. HEEFEL 8 AMRSTEL 2,

IO IOV THZENE, COD, Chloa s
DRIEEIT -4, FOFERIIS>OTELIIRT,

TR % 10mE AN U 2 B & F W T98mg /s, C O
D45ppm, Chl. a 323mg/m' & BUH kAT Chi. sp. O s/
BEKERETEZE A hAai,

(2) AKHERANBOAGCP

REFEH NG AGP, POs-P, TIN O3HIF i
RUTIN/PO.-P (LIFN/PE) 1200 T2 1050
1.

AGPIIIFRNAIERIIECCAL sp. HHG /-
EDHFTH BN, TNT30n/0 DL O AL T,
Reiid70mg/ 8 &R L Fog F 72, K NSRRI
OEENTH20~50M/¢ #0330 THD, BT |
TR S R,

(3) AGPEZEH, ) »DIE

WD BIERAF & L TIEEE, U Y, R,
5 IV, MEEESAELS NS, RTELER,
VTR HIREETH BV F I TEZIINTAG
PR 5 HMD £ Chl. sp. &MV 7~ RE
{2 DWTTIN R UPO.-P EOBBZRII W TINT &7,

TOHEL, AGP L PO4-P ORIz IE bl kv i
M44% (r=0.636, n=27) AR ohtsd, AGPE&
TINORIZAE<HHEIE SR 27 (v =—0.061,
n=>27),

BHITBIAT A DIER T AERE ) YO HH (N
[P 20 Tid,  Sel cap. RfAL~FEHY &
DIL3EF SN TEY, E-TN/PEAIIOKIMTH
BEAITBEZRIBRK 12, —HN/P AL T
AL CHFIRASII 52 E2 505,

Z2IC, F2IRLAF—5D ) 5N/ PLEA10H
DEDIZODWTIHFAGPETIN®MES, —HN/P
ANLLLO DI DN TIZAGP & PO~ PREYE S
W THE I,

ZOFER, W3, 413t E91, wFhd Lo
Mef@Edilon (AGP-TIN  r=0.815, n=15,
AGP-PO:-P: r=0.861, n=I12) Chi. sp. DH}
BLHRTAERE Y D IEH#IE Sel.cap. DHIS L
FTREEELTHOTH A2 ELIHR S,

() kA ?DER, U OFN
BEAISAME 7 BICsRok U 2 341, Febnl, HEAN
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£ KFERAAN D AGP, PO,-P. TIN ORITE &
| B AT AG:(WM) = PO, TIN N/P
c g R (ppm) (ppm)

7 A S H 53. 8 17.0 — 0.07 1.68 24.0
” g 18.0 — 0.10 0.52 5.2

Y 10 18.0 — 0.05 0.70 14.0

» 11 28.0 — 0.06 0.29 4.8

“ 54, 2 18.0 14.5 0.06 0.24 4,0

” 6 — 17.0 0.11 0.46 4.2

” 7 26.0 32.5 .09 0.78 8.7

[N S | 53. 8 70.0 — 0.10 0.83 §.3
# 9 33.0 - 0.09 0.90 19.0

” 1C 44.0 — 0.25 .37 1.5

# 11 59.0 — 0.31 1.28 4.1
-SRI 1Y 53, 8 i7.0 — 0.06 2.41 40.2
# 9 6.5 — 0.04 0.64 16.0

> 10 10.0 — 0.04 1,03 25.8

“ 11 19.0 — 0,05 0.30 6.0

” 54. 1 30.0 — .12 0.39 3.3

“ 2 23.0 - 0.07 0.44 6.3

# 7 19.0 17.0 0.06 .87 14.5
T} 54, 10 — 37.5 0.24 1.65 6.9
“ 55. 6 49.0 20.5 0.12 0.80 6.7

LY N | 53, 8 16.0 - 0.04 1.18 29.5
# 9 < 5,0 — 0.03 0.09 3.0

2 10 5.0 — 0.05 0.57 11.4

y 11 6.0 — G.04 0,15 3.8

“ 54, 2 13.0 10.5 0.08 0.20 2.5

# 7 8.0 5 0.03 0.65 21.7
ok 53. 9 < 5.0 — 0.00 | 4.93 493
L] W 53. 9 < 5.0 — 0.01 0.25 25.0
v G R 54, 1 48.0 32.5 0.60 0.95 1.6
() il w{badaan ChL sp. s fIGRMEET Sell cap.

SUAGPORINA WS R, N/PHAIONREE, U
DHEROHETH 2HERFH SN,

4. F & B

(1) FEMETREERIL, Chi. sp. OHEIMEEFL 2
I LT EAhhol,

AR EH, ) BRL,
WL T APV THINTH,

FOREU, 5 Zav T R 94D, N/PIEAB.T (K 2)
ThH DA N R TIEERZRIL 2B A
G P OHIMNATH 5 1, —FiN/PIEAT14.5, 21.7(%2)
Tdy A EANL dCANIDHEN AR TIE ) v AL 22k

AGPAED LI
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3 AGPLTINg1EES

v =47 .3x +5.7
r=0.,815 (n =15}

ON/P <10
@®N/P =10

0 0.5 1.0 15 20 25 3.0

TIN (ppm)

5 GANIKNER, 2R ABADAGPRH L

AGP  — Sel. cap. SN
(mg/¢ ) . . N: +NOs- N(I-OPPm)
ol W Chi. sp P! +PO.-P (0 lppm} |
N, P+ {Noa—N(l.Oppm)
PO,-P{0.1ppm)
50 f 2 1
A E BRI
40 FiE )| .
30t
S NPNP SNPNP S N P NP

(20 A GPITHB A G T 3R A LT
EVEEIL Tuy,

(3} BEAMHE LT Chl sp. B HIWEE N/P I
PLORGETH BWNAILAGP ET INOWIZ, —F
LOLLETH BMNIAKEAGP & PO-P ORI L VH]

B4 AGP&PO4-POIERS

AGP
;
- I_(mg/ ) o
y=311x —1,48
r =0.861(n =12)
60 o
50 F
o
10}
0t
20}
10} o ON/P<10
8, ®N/P =10
0 005 0.1 0.5 0.2 0.25 0.3

PO,-P (ppm)

W4 RAT WS s,
) kA DEH, ) OFENEER TR, N/P IS
10K Cd 2N BEE &, 1001 LT d 35kt
VB 2B SICAGPOBINA WS h, N/P
E=102%FE, JORMROHETH D &0 I
BFohtk,
EE X 8
) GHERFE--, fth WSRO 2 AP AR AT B
FEDWTERE R, FACHIRE, 12, 6, 34~42, (1975)
FIHYEIE, #b ! AGP &6 ¢ 2 88, HAKE Kk,

20, 7, 519, (1978)

RFVEL, fth BEAARSE R X B RN D
{Lo FHil, sk & MEA, 22, 3, 4954, (1980}
HIH—X, fb o AFBom AR 2T, el
WA NEIFGERT R, 19, 66~72, (1978)

WELT PR BRI B X B O, WLER H Al

20, 2, B5~76, (1979)

Middlebreooks E. J. et al.

and Nutrieat Assessment,

Science, Michigan, {1976)

Biostimulation
77~92, Ann Arbor
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Revaluation of Hot Spring by the Revised
Analytical Method for Mineral Springs

Hiroshi AKAEDA, Toshikazu HAMANO, and Hakaru BABA

1. 3L ®I
HAF T, BMBEOEROBRI I ET » T 55,
A E L DAL E1D

S2AEME E TLAITL AR A

UHRER D C L B O R bh T wd, —F4, B8
FO53%E 5 A IZHL R IrEs Y P WETENAD T, IR
SOERBEAOREL 21T- T w54, # L WEETHR

FIRL, BREBIEERTIZZ S D, 203 5F] HKOWPAFHE LT L MBS EL, £ 2RI
BEh T30 TAS, £ARE FTERTR WL TETFRHMEFB SN 2O THHETRET 2,
*1 E B @ B R

it X oY O MAREE R O& F E K & R U OH K K ¥
% fill 29 2% 47~ 97 H, Al, Fe, Ca, $0., HSO4, H:S
oy i 28 25 25~100.2 Na, Cl

= sy 6 3 26~ 42.8 Na, Mg, HCOs

e = 8 4 21~ 33 Na, Mg, Ca, HCOs, Cl

Paf - R 7 2 18~ 26 Na, Mg, Ca, HCOs, Cl

Jbes - st 2 1 19~ 20 Na, Mg, Ca, Cl

Hk - KA 10 2 18~ 35 Na, Mg, Ca, HCOs, Cl

e it 2 6 0 16~ 24 Na, HCOs

it 3® 9 3 18~ 31 Na, Mg, Ca, S04, HCOa, CI
S S AR 15 12 51~ 71 Na, Cl

ST 2 3 0 25~ 31 Na, Mg, Ca, Cl

i =) 7 5 18~ 70 Na, Ca, Cl
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2. MBERZETOMER

(1) BREADHA
RRACEKBIISWTIE M, 7 2,88, BkELE
MFtF L 2T NIESR 5 2w, BHITREBERIEIES S
nTw v, BEROEWER RSB RES0.2~94
Hg/kg, BIERO/NERREDS 7 o FEH0,6~1.4 ™ /ky
R E N0 TRERE ETOIRBIEE 2 5,

(2) B
RECE-TH, @8, VoA, Bruaa, )
Froh, APQVFoL, AL, BE SoED

EEMAHLEZHNEE S 2V, HEBRL S5 25
D EEA0.1-0.8mg Jkg BRIV E N, APRERHS LU F
TAHE 1my/kg, AT YFT AL 2m/kg, R
A13.7Tmg /gt & i,
(3) RHEEZHOEIEMNER
MERORELEHAERABRCHE— N0
v, FIZE, FEERR O (B kFRmERER] 12
(Rt —& (I, M) - ME—7 032y A —FimE
AR (RRIEARFER) JLWHFR B L 308008, —i
DEEFIZEZIND 20T, BROMIZIREICI L3 8HE

BLftictT 248 E L ueEbh s,
@) WEREFONB

BL# (30mg/kg LLE), & Ko A (360mg/kg L L), #
Ay (100mg/kg Ll k) O 3 85 AR & LT
Hifp s hilon, 27iOERFIHREETED SN
TR (B4, BWAR) &L ToMx
Pty
(5) A% {BRZxt+ 3R

AT ABE GOmg/kgll EEF R A LHHRE L TS
5h3) Lt 2RO EHEORRII OV T &
N T w3, SAHOWFERATHIEESTL 2
DEFIashTwa,

Bl B D 7jOE B AR E650 8 h ) X 74 f BB RELT,
F2IRT &3 NS TS O SRR T, #
TARTE2.6mg/8 , FFHKTHE2.2m4/8 THY, X 5
IZERE - RiTHE Bl T AT % 11592,
59.1mg/¢ &R O11~45mg/8 O EL, TAE
ROBEBEZEZ T, - TA 5 {8 50mg / kgL
Lk E [HAEEHN] LTHRBRELTHD LD L1
HEEAH 2 b3,

2 AEHEKDOMIEAN A 24 BB (BAIFIE; ng/ L)

*mﬁmﬁ B |BigtkR [ENORH BEER| - B G s g | # 1AL AR B LS | P A A

HEF 7k 59.1 28.5 59.2 82.6 40.0 40.3 44 .4 11.6 41.9 24.8

FimAk 24,1 23.3 42.5 62.2 19.6 28.0 27.6 14.3 33.1 25.0
3. WRAKICETIEFOHR ZEDTFBITHIO b i A b e v F Y L BRI A L5
TLEZ WA, 70L—4L AETRESHTEESH CaK, EARBARPOMHERSOERAERORE
W, BB A—FEICL, BEEENEE VAR SN FOARECELEALBHIL, FHOFETIZ—HIZENLE

i, HEh s,

VFT L, Ao rFyall, 54T REEIIER FITANY T MOV TEREOREHLBRRTH S
éhfuéﬁ BEETINEIC L 37 L — L F TRk EORBMNE, NMNEAORER, BEROTLAUE, £
, BIERO &I ITEFMEOE VBT GH AT M5 g/ mE DR, A b FYANO, 1, 3,
b 3

Hb'(ff')of:a"”s)o
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AL 2,

HEFEESTOMKE, SRABOBREEININE I
ot RERIZHTIA MO F 7 A0 RRILS
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B3N] T8 BEILESREBORKE DL,
K2Rl Aasdlz, 2Abar s 2RN0He & R
ZHEEERL 2,

FIT, BEROEND THAMEEA A4, TiER
U7MA) ROERFITHE FOREE{4+ LA LD

YFYLBEDH N ST LT A RERE TS0,
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BA0,1,3,5m/f £S89 125/ DALY
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THEEIELN,

TABEREEA A L IIOWTIE, A RO L F T A
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b FOREEA 4 L I2nTE, 2OEENTCE LI
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BEEBRIZA MO Y F 5 AEEMU 2 VERT Y Fo ik
A 2BV KBRS Ty 3 4 BRI
L AEMRIRETH 5,

—I, AT ADETRESHTIIHT 2 BotiE
i, WMEBECIHE LAY L L, bk, MEEOIEICAE LS
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VRPN A N 2 LREF—TFL I E AR
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OQrF 23 ~omy/mEa3L508M0L 2 hiE %
L%y,

4 £ & &

(1) MR O AR A 5 AR B A0, 29, dpg kg ,
A50) vEEAT0.1~0.8my/kg, BIH MO A S 7
v A0, 6~1.4mg/kg, V) F 7 L A5 Imglhg, A BT
F 7 L2 2mylhg, BAFALI Tmg kg khiE E Rz,

(2) #RRORNZBAPER RS CH - h, #x
1, TR O [H Bk BREFERR S | 2 TAgE—
EER(D, W) - S —7 0 3 =y A —RR N (R
fERFERDJLMEEN S & 512k o7,

(3 BRR T ORI LY, 2 7 AFOR N AR
&L TOlE &% - 72,

4) A5 4 BOHAEL50mg g L) L& G- T B 55,
BAOAREE ARSI N EMISL0FEY, 2O
P T TR EXH T 28RS A S 5,

5] T2zt L — 4L ARk, U5
VA, AT YFETLALT L — AR R TR
By U HE A 7
(6) EEMREU T AR RO AL S Y L3I
ENZHETIEIER E RS ST, KERMW 201N
YEREE 230 LN - AR EE R - L, AFU/%ﬁbﬁ
D3~0mg/mb b AL UITEET AL EN S
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6) HAEFAL, MWHEER, KAtk S, 13, 111
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7) IR, 2 M,
~115, (1973)
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Transference of Polychlorinated Biphenyl(PCB) from
Mothers to Fetuses

Genji SHIRAI, Tsuyomi BABA, and Hakaru BABA

In order to study the transference of PCB from mothers to fetuses, the concentrations

of PCB in mother’s milk, maternal blood, placenta, umbilical cord, umbilical cord blood,

amnion, and amniotic fluid were measured.

The samples were collected from 55 persons. Of the total, 9 persens are living in PCB

contaminated area(Tamanoura Town) and 46 persons are living in uncontaminated ( Nagasaki
City and Fukue City).

1.

(&

The results were summarized as follows:

The concentrations of PCB in placenta were observed higher value in PCB contami-
nated area than in uncontaminated.

The average concentrations of PCB in each sample obtained from healthy mothers,
living in Nagasaki City, decreased in order of mother’'s mjlk (6.8 ppb), maternal blood
{1.9 ppb), amnion (1.3 ppb), umbilical cord blood (0.6 ppb), and amniotic fluid (0.6
ppb). The concentrations of PCB in maternal blood were observed to be correlated to
those in mother’s milk, umbilical cord blood, and amnion. These results suggested that
the higher concentrations of PCB in maternal body took, the more the transference of
PCB increased from the maternal body to the fetus via umbilical cord blood.

The gas chromatographic peak patterns of PCB obtained from Yusho patients and their
families were characteristic and were different from those of healthy persons.

The concentrations of PCB in mother’s milk were measured monthly, during 3 months
from the begining of lactation, but no changes were observed. The concentrations of
PCB in mother’s milk were the range of 3 to 16 ppb and lower than the average value
{21 ppb) of nation-wide research results in 1979.

U & i
PCB L4 4 30 &8/A L T, ARSI E 272 PCB
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THRG S 5 0 CREE O BERL, e, 20, %k,
MAFIL T, PCBMME&HE UL A,

LI EARIB3~54E D 2 F I h A D FHEL,
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PCB 3k i 5. > — R i e b O ##A PCB bt
BEElIIRTEEN T, BEMBEO2H TEBFEL
0.3ppb, BEH0.2ppb, 2EWL . 4ppb, FREEL. Zppb, IE
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F*3 PCBIERBK—MiREERDEIHPCBRE

&L UCBY%LEE
Hb X [ffl # PCBiE (ppb)| CB%lt
5 3 22 7.2 +£2.9 | 1.1 +£0.3
Ei) L 10 7.1 + 4.6 1.1 £+ 0.5

&4 PCBERBWXERDOEIHFPCERE S LU
CB%!t

it #S | PCBitE ppb| CB%H: i #
1 27 23 TR 2
2 19 7.0 REEK
3 2.8 "
4 0.60
5 23 0.85
6 8 0.48
7 0.47
g 32 1.2
9 1 1.0

NS DEES SHER MG P C B METH D,
R P C BRE AR, BHbhiRELIBVI L » S,
FREDPCBIIDWTESIMRHAT 27420, Fl-—Ek
SO BEPRIN, K& FEL AL £,

—HEREEL OB HIET O P C B EYIBEIR £ 5 107
1 & ITEHEDL. 9 ppb, B4 0.6 peb, 7K 0.6 pph,
AL 3ppb , BRFL6.8ppb T dk v Ak, BRI LA L
B TH -7,

|5 —REREROBHSPCERE

KEES | Bk | BEn |2 k| E |8 9
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5 23 | 07 | 04 | 18 6
6 18 |08 [ 04 | 05 4
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1 15 |04 | o3 | o6 3
12 14 o4 |09 |08 | —
13 0.5 0.2 0.2 0.3 3
14 1.1 G.5 1.2 0.4 10

oty 1.9 0.6 0.6 1.3 6.8
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A S5 Eokoh P C BIREg B itk o 248
LHEY LTWE A, M, ¥kEE5HEIEO.6ppb
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4.8pph, FA823.5pph & PCBOEMAES s i a0T
(R EH M A AT (4 B ppb EF VAT LTV B,
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Polychlorinated Quaterphenyl (PCQ) in Human Blood

Tsuyomi BABA, Genji SHIRAI,
Noboru NISHIMURA, and Hakaru BABA

The concentrations of PCQ and PCB in human blood (134), fish (31), and mother’s milk
() were measured.

The blood samples were collected from 91 persons in PCB contaminated area{Naru Town,
Goto Island in August 1979) and 43 persons in uncontaminated (Nagasaki City in Decem-
ber 1979 and Nomozaki Town in March 1980). Of the total 134, 49 persons were Yusho
patients and 42 persons were not diagnosed as Yusho, living in contaminated area, and the
remaining 43 persons were healthy who had not made use of PCB contaminated rice oil
for cooking.

The samples of fish and mother’s milk were collected in Nagasaki Prefecture from July
to September 1979.

The results were summarized as follows:

1. PCQ in human blood was detected in 42 out of 49 Yusho patients and the concen-
trations were the range of 0.02 to 3.2 ppb. In the case of 28 Yusho patients, presented
typically toxic symptoms and were diagnosed as Yusho before 1972, the concentrations
were higher than 0.1 ppb in 27 Yusho patients.

2. The concentrations of PCQ in human blood were higher than 0.1 ppb in 16 out of 42
persons who were not diagnosed as Yusho in contaminated area. Of 18 persons, 13 per-
sons had Yusho patients in their families and 3 persons had not Yusho patients.

3. The correlation was observed between the concentration of PCQ and the CB percent
ratio (peak 20 /peak 15), but no relation between the concentration of PCQ and PCB.

4. The concentrations of PCQ in all healthy person’s blood and mother’s milk were less
than 0.02 and 0.002 ppb, respectively. '

5. PCQ was detected in all samples of fish and the concentrations were the range of
0.002 to 0.09 ppb. The concentration ratios (PCQ/PCB) in flsh were the range of
0.0004 to 0.011 and lower than those in human blood {0.02-2.16).

[ S A W BOPCBAEHL Twa, —F, BWENIZO L 4 3
BERM3EE, PEBA IR EL A2 T4 2440 ICIEEER L LT LA T2 PCB Oz & PCDF #%

CEBHE b3y 4 IiME) ERTTIC1E BENTwAZ LT TicHEshTwaY Y, EH

RELBL ZW, 44 IERAFEOKRNICE, S4B 513 £ DI polychlorinated quaterphenyl {PCQ)
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Epidemic of Influenza in Nagasaki Prefecture (1979)

Makoto KUWAZUKA, Hidechika ICHINOSE,. Reizo MATSUO
Fusayuki HIGASHI, and Hiromi TAMOTO

A survey of influenza epidemic was carried out in Nagasaki Prefecture from April 1979

to March 1980,

L eic

The results were summarized as follows.
 Outbreaks of influenza A were detected during two periods; one, from April to July,

1979 and the other, from January to March, 1980.

. The unusual influenza A epidemic in the Spring was due to the viruses of HaNy subtype,
serologically identified to the A/Kumamo#h/103/78 (HiNa).

. The epidemics in the Winter were due to two types of viruses,HiNi subtype and H;N.
subtype, serologically identified to the A/Kumamoto/37/79 (H:N,) and the A/Yamanashi
/2/77( HzNz), respectively.

. In the mixed epidemics in the Winter, the outbreaks of two viruses occurred synchronously,
and both sporadic and mass outbreaks took place at the same time.

. Examination of hemagglﬁtination inhibition{HI)antibody in sera of the population showed
a tendency of decrease in the HI titer against A{H3Nz)type and B type viruses.
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Isolation of Yersinia enterocolitica from Swine

Shozo TANAKA

Rectal contents collected from 1, 000 swine at the slaughterhouse in Isahaya City were

examined over a period from August, 1978 to October, 1979. Isolations were carried out both

directly and after enrichment by the use of two selective media '@ SS agar and MacConky agar.

Cultures were incubated at 25°C for 48 hours. Enrichment was performed in phosphate buff -

ered saline (pH 7.6) at 4°C for three weeks. The identification and biochemical typing of the

isolates were performed by the procedure described by Niléhn and Wauters.

results were obtained.

The following

1. Sixty-four Yersinia enterocolitica cultures (4.4%) were isolated by the cold enrichment

method, while only twenty of them (1.1%) were isolated by the direct plating.

2. All the isolates were of serotype 03 and biotype 4, except a few which were of sero-

type 05 and biotype 2.

3. There was no difference in the result of isolation of Y. enterocolitica between SS agar

and MacConky agar.

4. The rate of isolation was higher during the winter months than during the summer

months.

5. Further investigation should be made to improve media for the detection of Y enterocoli-

tica,
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(Report No.5)
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Water Quality of River and Sea in Nagasaki Prefecture

(Report No.9)
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Water Quality of Omura Bay (Report No.

Kazumi YOSHIDA, Taiji HIRAKI,
Yukinori KONDOH, and Masashi HAMABE
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Variation of River Water Quality under Rainy Condition

Yoshiyuki KAWAGUCHI, Takanori YAMASHITA,
and Masafumi MURAKAMI
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12100 | 0.874 | 6,38 |6.38 8.7 |0.357 | 1.22 | 0.158 | 3.16 | 2.37 | 4.1 |0.066 | 0.30
13:00 [0.897 | 6.64 | 7.09 9.9 10.179 | 1.17 [0.230 | 4.14 | 3,68 | 12 |0.170 | 0.58
14100 0116 | 1.16 | 1.07 | 2.5 |0.036 | 0.20
15:00 |1.32 | 7.79 1 9.90 | 19.8 [0.264 | 1.72 |0.150 | 1.48 | 1.49 | 4.3 |0.057 | 0.27
16 1 00 0.348 | 4.87 | 5.57 | 31 |0.195 | 0.87
17:00 |1.77 | 9.20 |11.9 | 38.9 |0.370 | 2.30 |0.343 | 4.12 | 5.49 | 25 |0.192 | 0.86
E3 REINZ&F 5 AR
Hik 58
(mt /80) (g /55)
o— o jiiht
. BOD-COD Fob T—N
) (/) (g/3)
40 b O—-OSS Iig/}‘/ 0.4
1.5 157 e——+BOD 3.0f
o——0 COD
30 | 0.3
1.0 - 10 | 2.0}
20 0.2 |
0.5 } L5 L 1ol
10 F 0.1 f
10 12 14 16 18 10 12 14 16 18 1012 14 16 18
PRAHE ] HEAKBER] PR
FErfs 12 313 3R O B AL & AR, LI, 4.8 ¢ U

B2 THEEFEL &,

5 1EABNOBOD, COD, S8, z=%,
DWW TORAETE S,

BOD, T—-COD, § SERIEMTEILTEY,
LIgDREPiEbF»TH -4, T—N, T—P, S—
CODEHE MBI Eh oty BHRIIOVTIE,
NHs —NI{Z@EDHmER L, NOy —N £330 840
WTH >l DT EiE, TEERSHFEIL S ANO; —
NIZEf LA e HESh S,

IJ‘/

SEIONETE L 5 hgi, A LIEMNH 20 1
mm~ 3 mmFEEE THFAYICEE - 255, ESNO & 5105
SEEREATR VI TR O M A 2 D ANE <,
AR AT & VISR TSI RIE L T, #
LT, MEANEIC 1 B3uf2 ORI AS 9, FEo
DNEVIERNTIEZ DR A TR TWT, B8
DRITELE 5 2328 A HES -y

FRITIE LR TH Y, SAOEREEBEIILT
MEXEMT 2 TFETH 2,
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4 BERINCHUZEHES

it S8 BOD-COD T—P T—N
(m /RB) (g /BD) (g/#) (g/#) (g/t) e—e T —F
047 o[ 0.2 fF1.0r
o— o iitht ¢ BOD T—N r\‘
o—>0 35 o—0 COD
0.3rF 30
o2t 20F 5 F 0.1 fo.s ¢t
0.1 or
10 12 14 16 18 10 12 14 16 18 10 12 14 16 18
PRALE I SRR FREEE

Ms &# RH # L

ppzm NO3;—N
ppm
0.4
0.3
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0.1
0.05

S

ppm
1.6
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8. RUFILTOTY - HEBHAD
EAERIZOWT (& 9 8)

DENSE TR

IR SEIR - HHEE
I CUNE 1 N =

Effluent Qualities of Factories and Establisments

in Nagasaki Prefecture (Report No.9)

S
Yukihiro KOBAYASHI, Koichiro KAST/‘\UKI
Takanori YAMASHITA, and Yuji RIKIOKA

HAAISAGEHE (2 BT TIT - AT T - disskk o
MERRER A LT 3,

AREZEOMFIEB O DS —Hir B A3356547 1, F
7o Cd EHEMIASSHERTAL Td - 7=

—HRTHE oW TORNFULHERES 776 (&, L IR
MRS 7 AT 6 4, MRARNESES Y AT 6 1, Soblils
3URT3M, HREGIEEZLI STt L U2 DD
I FArISHET, 2 OFSRERIEF 1 IR 7,

PH TIIEHBGE TR pH BN, /- GRS 85LE %
i pH AW Bk BB & 28 2 T /e,

SABODEERMEMITTIIEESE, MELESs L
ARG BLE R R CE VA S S R,

77 B RO PRI AR I 32 4 R4 Tl

LEC, UTETIL A RENEEYE 7 » AL, SRR
BRESTH6HF, BRAvFEI A B LT 200
DEFT YR Th >l RS OREBREERILE 212
AL A,

BRI E T BMEA 4 88 L 2 £ 012 Pb 0.2 T, &
BRAFAAEIEO 1 8 (5.8ppm) &7 1L A U EFFOEE %
D1 (1.7 ppm) THIERE L B LRALL TWa,

F-EIGIREIEHE Tk, CurBERAFEMIE =1 744 (8.4
ppm), Zn A EET V) BEAIRHE T 2 £ (14 & 68ppm)
FEEUTFe ERA v ¥ET 14 (18ppm) LT L H )
FREIAPRY T34 (78, 510, L 051.100ppm) A'HEsk
B#ZEBI T,
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#F 1 45 - BRGHEKHATRE (—#IEE8)
- W H ?ﬁ % peof| A 8| pH BOD | cCOD | S8 ';m’&jg;
fix/IM(ppm) 6.9 49 55 21 —
& 7 ¥l 5 6 | #K{ppm) 7.8 1,100 1,700 1, 900 —
K/Nw | 0/6 2/5 2/6 2/6 —
figs) (ppm) 5.7 7.3 27 18 —
URRE UM Rk ARMLER SR | 5 6 fie K (ppm) 8.3 96 150 280 —
K/N 0/6 | 0/5 0/4 1/6/ —
/) (ppm) 5.6 26 8.2 12 —
RO ¥ R UK L 5[ 5 6 | #K (ppm) 8.4 1,100 430 150 —
K /N 1/86 3/5 2/5 0/3 -
&> (ppm) 7.2 64 64 14 —
MmooB W E X 3 3 | B&AXlppm) | 10.8 150 110 100 -
K/N 1/3 | 0/3 0/2 0/3 —
15+~ (ppm) 31 2.3 3.9 7 —
B & Mo ¥ 4 8 | &K (ppm) 8.3 970 970 700 ND
K/N 3/8 | 3/8 2/7 2/8 | 0/1
/]~ (ppm) 7.2 30 21 11 ND
Z %) fb| 11 18 | A (ppm) 9.7 | 300 130 270 7.2
K/N 1/6 1/7 0/4 3/8 | 0/9
)~ {ppm) 3.1 2.3 3.9 ! ND
33 47 | XK (ppm) 10.8 1,100 1, 700 1,900 7.2
K/N | 6/35 | 9/33 | 6/28 |§v/%,0 0/10
¥K /N K HEERLG, N4
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BN ITLE

B E & )E D FAEE (F12%R)

DNHERFREL AR TR

(v S TS g

TR U =3 U

Cadmium and Other Heavy Metals in Izuhara,

Nagasaki Prefecture {Report No.12)

Masahiko MATSUDA, Yoshiyvuki KAWAGUCHI

Takanori YAMASHITA, and Masashi HAMABE

NAFUSA L OO EBIMT ] )1 | e b o U B Ak o0 B0l o
2LTHRT A,
NN EEHDIT 6 Bei, HHENI T4 Hbdi, $ 2023480
AFERO{TINS P T L HEAOFH I 50 T 168 fifk
OMEEIT- 7=,

WERM I O3 5, # FE Y A0 TIE, N

{218 AN T BB EHE (0. 01ppm LU % 2 2 2 HbS
E % Ao A, HERRNI T 7 R A IREIIE & 2 7 230
ETh7..

HHRNIC B3 5 N 2% 2 O JEHEELE O 7 WdkiE 43
THRYPRERFHEOMST, SA»S3EO 74 HEIZE
pLTHR, BiZI2ZA25 2 Hi20.014 ppm~0.016 ppm

VSRR A B

—H, BENTIEA F 2 o 0EERBI A s N E A
S22 B, FeAKGEAT0.010 ppm & $5 <, Ak T b A o> A5
I EMEE 70,008 ppm & B WIRE T H » 1=,

¥/, BHHRBREERO—oTH ABII BT, 4th
RUCIREEFEAE (0 1ppm DIT) EME L Tuni/,

1 FAlkIzZ W T, SO #EE 21T -7
B, elESLED FECHARIEEERE L Tuwi,
TE, MEBREINEDEENTHEH, Z0MI
LEFE Br/oAllonTaa L ArEBE T~ TR
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10. EBIWEELC B3 3 atRe s (55163

AR ISR B L SR
5% w-HEM B

B W= - AF LKW

Radioactivity Survey Data in Nagasaki Prefecture
(Report No. 16)

Hakaru BABA, Nobhoru NISHIMURA
Tsuyomi BABA, and Genji SHIRAI

| . #% 1 WKkO=S HEEE(pCI/) 6 BEIEE

il

WARISALE 2 320 L 7 BRI > W T 5, T T T Tmn
2. WEREOEE i H | HES | B | s SR (i /)
(1) #HER BI54. 4 7 29.0 79.7 1 11.6 2.7%
Rk, SRR, BEK, hHE GEOELEN, AEREN, 5] 6 | 228.4/1021 | 106 | 34.63
R 1364 6 M 4 69 16.6] 24 ] 412
(@) WEHE N 7 13 56.3| 660 3.9 3.02
SR IR 5 UISIISE F PR ST T 8, 7 | 447 89 309 1.2
SR (197680E) 112 L A A 2oy SIS T T 9 4 | 6.3 82.8) 10.2 ) 3.3
BEMES s 7 77 K ETIESH LBC—152U & .k 1(1) j 1;2 2;22 ;82 :Sg
fﬁjf‘f‘ﬁﬁrgii:lmﬂ”’ﬂ”” A 12| 9 16.8| 26.2! 9.3 | 1.35
° NA3HI55. 1 7 22.9 45.9 6.1 1.85
(3} HMERTR 2| s 12.0| 201 10.3 | 0.96
4 kD H B SIHERT £ 22 110030 0 20 Bst 3 9 17.1 54.8 8.1 3.36
BEO) HE RSFA9ME 1242, 4pCi/ L B FLH278 . 9mCi/krd
T - reo WAL, IEFISAE 5 H 8 0 DMK & %2 Bk A5 HEEORS MHE (&K)
W, 1021pCi/1 (20,73 mCi/kef), 7 2510 Oifgakic
FVT660pCI/1 (1.12mCi/kat) & v IETAERRAE 7 LN %}ﬂﬂﬁ MEH | TR | B
Wi s h, Z0kbEEESEOET, GanT o CUELWO DR 23 feCis]
WA L AL R SR E 2 - 7 oA ) e 2 L pCi/eCE)
Ty ek, frih, HHEE S0 8 BEHENE G % 2 dh o~san | PEE 181 | mCi/ket
CHHEL T L A MIERIEEHE & L T A S A8 5 ~20em |  # 1 516 P
B g 7 (L) | BT 1 3.0 | pCi/g(t)
) RO ZEMEER & £ 3 1L 72, SRR 740 (et | DRED 2.1 v
FEIMEL 7.0 uR/BrCH D ER AR IEED SN 7 % R Eﬁ% 1 3.2 v
s AL ag/f'f?t{ﬂ) Felrh 1 5.3 ~
&4 3 () # 1 2.0 #
Ko G “ 1 0.7 P
noow fe| o+ 2 0.7 ”
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11. BRPOREEFKREIZOWVWT (FE10HR)

AR AL
—#E TR - B

- S

RREPRAEM - BR ¥

Pesticide Residues in Foods (Report No.10)

Hidechika ICHINOSE, Hakaru BABA, Hiroshi AKAEDA,
Masayo KUMANO, and Shigeru KURIHARA

EH4FEEORRHEREREREERORME L RE T
Zo BAEMFFEIZLIORT I IIIKREDFE, B
s F OO 100 1 TH2.(5 5, TALASTH,
FRE44OHIFEIBHC2RAEL TR WAHITH
LT,

FABERIIROWTEREE L IEEEF S DHELHET
MRS AEHRERELERL 2, BiFHIE (A
S5, W5 ), 0 (M6, BFs#), 4 (Bofk, AFS
F), $89p104, S FHI0HOFHNPIZ >V TEHEHY v 2
{(v5F4 v, DDVP) #kU» =344 +% (BP
MC) Bz hFhafiLADOTHELETHRET 3,
. B, R, BRKEL L

B, B4, BHFOHOM IO T RBERTGES
(B4, BBHSAE) TRESNSZABELREL 2,
HiERRBELFIGET S ELUTORTH S,

(1) HHERREE (BHC, DDT, 74 MY,

Iy Ry, ya—NXRry¥L—bF, Vak—NL, F

7Y )

(2) T v RRE (¥4 7Y/, TIOMER,

a7y rRA, VA RT—F, EPN, 7x

—taFAt s, FavFty, 7T —F TF

Vi, 5 FE )

(3) H—siAf FREE (NAC)

MEOESR, BHCEBEERRLIIARTXIIIIEHY
A0.006ppm M SN AC L &, o EMPDR
fEiE N. D~ 0.003ppm TH O VTR LEEET L2,
¥, e ORETCHEELZ ZALDILIFL 2D
Too T4 KV TG 5 EHE 0,001 ppm #&H
ENLREGThOBEI LI ENLE 2o

2. ilmESR

B3Iz U s TRATIIESE, £F, BE&L Y
\EERMBE SR T AERYH S0, BRAKIOE
FE~DORBITHRE B LRSS AT A L EHBELT
EHELELOTH S,

R SILALE L s 5 fESOMR R BT (BRE T, BETE,
b kAR, mE kIR THEL, BEUCFR (w9 FA
v, DDVP) &U'#—s324 % (BPMC) B
BTl 2, MEERIIh & BT ER
Lo

spgamsE " ERL, B2IoRLEK, LR
LEWEIRFTCH -2, 4, HBEEE (Whole
bases) i3v % F4 »0.005ppm, DDV P0.02ppm, #
—234 4 NEDOBPMCIL0.005ppmTdh 5,

3. & 3L

FIFRT CHIRE LTV 34 FLI0M I D TERL
#EREr£21I5T, BHC (¢« —BHC, 8 -BHC),
DDT {pp’—DDE, pp"—DDD), 4K %
CAEREER, TAFY Y, 7% osa—Li3adl %
IR A

MeEnERHFaSald 8 —BHCO.2ppm, # DD T
0.05ppm T A A7, A&EFRILA —BH Ci£0.001~0.007
ppm, FDDT TN. D~0.007ppmD#EHIZH D, I
BERDELIELAL2OSTHEELTEHAETS
Sy FANEY EN.D~0.005ppmDELFIZ & 1),
WTFRGEIETS - 7,

2 E R
1) BBIISAEREEE A RAB LN ATWATRER

gt 1979)

2) BB, 1b BREEEMEE 16, 275280, (1975)

3) INPEERER . A E, 51, 145~153, (1979)
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#1 ASHORBAE BHCHELUF Ry (£ ¢ ppm)
SRR e - BHC TALEY 0 BB | RIRH BHC T kY
c an 0.001 0.001 C s
BHE O (N D20.008) | (N D ow00e || B E T | 4 N.D N.D
; 0.001 .
5039 10 (N. D-0.002) N.D ¥ b 3 N.D N.D
W . 0.001
7 & 6 N.D N.D e 3 (0.001-0.002) N.D
. N.D 0.002
o ] 0.001
oo 5 N.D N.D o3 2 | (N. D~0.001) N.D
B b A5 N.D N. D EinAk| 4 N D N. D
’ : ™ (N.D~0.001) :
. 0.001 : 0.001
E (N.D~0.002) N.D b=l 2 N D000 N.D
Rl N. D N. D
- BHC 1 DDT Fan 378 e
# o aT Ao Y= o~ g ' — i | oy | TAEF |,
5 | BHC BHC|BHCI|BHC BHC|DDT|DDE!DDD|DDT| F'> O
1 0.0011 0.002) ND | ND | 0.003)| ND | ¢.00l| ND | 0.001l 0.001! ND 3.0
2 0.00z1 0.001) ND | ND | 0003 ND | ND | ND | ND | ND | ND 3.1
3 0.000) ND | ND | ND | 0.001) ND | 0.001{ ND | 0.001 | 0.001 | ND 3.0
4 0.002) 00037 ND | ND | 0.005{ ND | 0.002| ND | 0.002] 0.000 | 0.001| 32
5 0.003, 0.007| ND | ND | 0.000[ ND | 0.005 0.002] 0.007( 0.005| 0.002 34
6 0.0017 0.001 ND  ND | 0.002] ND | ND | ND | ND | ND | ND 3.0
7 0.0011 0.0021 ND | ND | .03 ND | 0.002{ 0.001, 0.003| 0.001 [ ND 3.0
8 0.001 ) 0.000| ND | ND | 0.002) ND | ND | ND | ND | 0.001 | ND 3.0
9 0.602) ND | ND | ND | 0.002) ND | ND | ND | ND || 0.002| ND 3.0
10 0.0011 0.0011 ND | ND | 0.002) ND | 0.001| ND | 0.00l] ND | ND 3.6
o5 0.002) 0.002) ND | ND | 0,003/ ND | 0.001! ND | 0.002] 0.000] ND 3.1
% pg | 0.001 | ND 0.001 ND [ND (ND |[ND |ND
| ~0.003) ~0.007 ~0.010 ~0.005| ~0.005 | ~0.007||~0.005 | ~0.002

1% 1 N DI{20.001 ppmais
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12. BB OERBDGHTIZ VT (5 5)
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Heavy Metal Concentration in Foods (Report No.5)

Hakaru BABA and Genji SHIRAI

l. 2 L& ic

BaHiO/y 0 75 0 FE L TOESEEEL #i0E
TAE2DI, MRV ke E BRSNS (REI5E,
S 4, RAHSO, MRS HOESE (4 k3
DA, HRER) O ET S,

2. EHOEN

BAHIIZHISAE 9 A & SIBHISSE 2 H ORI HA X
t%@?ﬁ@,%%,%mnowfu,EWT%in
R AL, JERES X TR s h e Lo E
BUMRIELE L, '

%ﬁﬁﬁ&ﬁﬁﬁuoufuﬁﬁﬁ%%MWFﬁmé
ML THo-T, T B 75 SR S BREUKER 0 8 4
LD EBUOMES LA,

3. ¥ A&

AR OFILIRIIAD 3 & HDDHEL L IFORE S
L =,

1) RTERY 1288 U 7 ek ik
2) wRIKAE (500T) %

3) IRk
 ERIERTERY THE L TR A
4. BREEE

SHTREH E EIST,

AFITLE, A (3.7ppm), 7HY (0.72ppm),
A= (0.42ppm) TIBEAE <, P, BETIL0.00~
0.0Zppm L{KEETH -7y ZH S OHIZATSE Y & 7
BROMEB &1L Twa,

mﬁ%uaéaX$>jwm7¢mu0%mm@ﬁé
1, RCHBRED 4 Mtk D FH150 . 01ppm 12 1 L 25iper
Tholey FRETTHME TN~ 4% 2 Wiy
EENETN15ppm, O.57ppm TH Y, MEDH F 35 A

BEWCHS A REN D 5 1,
HERETNTOR L SR s R, # % (240 ppm),
%= (24ppm) DEBEEATEE A o KNI H B L,
BT T A 4 (33ppm) THD KIED 4 ko P b
(Z.4ppm) L VEOEERL 2,
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FHEFCTHY, REFO Sy 7055 ke Lo
HREEHIAMEL -,
2 EF
L) INTEZ, o REhOBLBOMHHI2 0T (&
L), BWSELAE AR RATH, 15, 121 ~ 125,
(1975) '
2) NMAEZ, . BHPOESBOPHIIoNT (55
24, FLEZE, 18, 92~95, (1976)
3) NNIEZ, . BRADBELEDHMFII VT (5
3, L3, 17, 95~100, (1977)
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5 5 - _ Cd (ppm) Zn {ppm}
i & & & F o1 B & N 39 F o1y
AR 5 0.00 0.00 0.00 0.48 0.37 0.43
3 # v 5 0.00 0.00 0.00 0.86 0.57 0.69
+ ¥ 5 0.00 0.00 0.00 0.72 0.51 0.60
i A 5 0.01 0.00 0.00 18 10 14
4 7 v 5 0.03 0.02 0,02 7.9 6.4 7.3
7 v 5 0.01 0.00 0.00 8.7 4.3 5.5
-z 8] 5 0.08 0.00 0.02 4.4 3.1 3.6
7 LA 5 0.00 0.00 0.00 6.1 2.5 4.3
i ¥ 5 0.02 0.00 0.00 20 14 16
4 # 5 0.05 0.00 0.02 13 8.4 10
x 5 5 0.07 0.01 0.03 14 10 12
# * 5 15 0.57 3.7 250 220 240
7ooF 3 0.22 0.18 0.21 14 10 12
7 H 2 1.8 1.2 1.5 12 9.4 11
A S 5 0.00 0.00 0.00 3.5 3.2 3.4
Noow o F 5 0.00 0.00 0.00 4.7 3.7 4.3
# = 5 1.5 0.14 0.42 35 3.4 24
# A 5 1.4 0.04 0.35 33 1.3 8.5
/ 1 5 0.17 0.04 0.09 5.9 3.0 4.3
= o 5 0.03 0.02 0.02 3.0 2.0 2.2

¥ OEISEEMGY
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13. 8, B3I L0m#EPOP CBED
MEZERIIONT

AT RE L 2R
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PCB Concentration in Fish, Human Milk, and Blood

Hakaru BABA, Tsuyomi BABA,
Genji SHIRAI, and Noboru NISHIMURA

FEHIZIT 5 72 P C BRI MIAL0TEI3 Mk, BEEL6
M, ARG 289 MIRTh - 7, F ~BEEERE, Ko
WTIREEER, Bl o T AR E R A (T 5 2
DTH b THRET 5,

A& L CRIAISIBFAISAE 7 A & 51081221 B R
WTRBITERAZL 0%, IOV TIZRBHISAES A
TR & L U HIC PO THERE AL D& HY, &
SUIMPEIZ DWW TIRBHIMES H BT ZiHlb L UEY
HT, TAlfE12 A BRI IC 850 TIT b M2 EMES O BRI

EhiboFEw,

ZFOFER, BEIZ DO TIEER 1R T & H5YND—0.08
ppm CIEMS2E S K5, o/ 3o, ¥y3Eihoh-
0.5ppmbLl EORIZA DAL i,

BILIE R 21257 T L 0 PCB 0.006~0.031ppm, #
BHC 0.065~0.144ppm, #DDT 0.067~0.0%4 ppm,
T4 L K1Y 0.002~0. 003ppm TCHESE &R T& - 7=

M#EFPCBIZDWTIEFEI ~ 51231 L 512 10pph
PIEAL2 A CHREFEEORS1213pph TH - F,
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1 ANFPCBEIUKER

Wk 4 B 3 MM K M| IR (%) P_)C? {pem) —— k%
Dehticiigs e | Mok ppm )
& - 54. 7. 18 1 N 0.5 — ND 0.10
” “ B IR AT R b 13.8 — ND 0.02
” # Y 3.2 0.5 0.02 0.02
” | # v R 1.1 — ND 0.03
Z 54, 7. 19 # 7 iH v b 1.1 — ND 0.13
7 F o 54. 7. 18 it A 1.7 5.7 0.06 0.05
# # W] A5 B 11.¢ 0.4 0.05 0.07
” ” v Bl 15.3 0.3 0.04 0.04
” ” O A N 18.1 0.2 0.03 0.06
=RV ” 1 LB 5.6 0.3 0.01 0.02
2 » % 0] i A HE i 3.8 0.4 0.02 0.01
2 " =Y - B 5.6 0.3 0.02 0.01
Z " v L 1.5 3.2 0.05 0.03
o 5 o » A HE pp 0.9 1.7 0.02 ND
” ” b B JE 1.7 — ND ND
» " v PRI R 0.6 4.0 0.02 ND
# 54. 9. 21 # w dk p 1.6 1.1 0.02 ND
” 54. 8. 725 KA E g E 1.1 — ND ND
£ 4 F 54. 8&. 23 BLHEFE 0.8 2.8 0.02 0.12
” 54. 8. 18 KGR #EW 3.1 — ND 0.07
7 ¥ 54. 8. 23 L RS E 3.7 — ND 0.03
” ” 7 HRERE 3.0 — ND 0.02
# 54, 8. 18 KB R OEE b 3.3 2.4 0.08 0.06
“ 54, 8. 25 K& 3.8 0.3 0.01 0.02
# 54, 10, 1 B 2.1 2.3 0.05 0.05
2 v F 54. 8. 23 fai L L e 3.0 0.6 0.02 0.06
” 54. 8. 18 R &5 B @ 1.8 1.5 0.03 0.15
» 54. 9. 21 #® s 4.1 — ND 0.05
" 54, 10, 1 X OH% 3.3 1.3 0.04 0.11
y o ¥ A 54. 8. 18 K& £ #E 12.5 0.2 0.03 0.07
» 54. 8. 25 A A 4.6 — ND 0.04
i v 54. §. 21 s i W 0.3 - ND 0.22
4 ¥ X 3 54. 8. 23 PG PR 1.1 - ND ND

% . ND=0.0lppm#ii
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#2 BIHPCBHLUEHIERARE HAT : ppm
B H C D D T o
a yil ¥ d total DDT DDE total K)o
A 2.6 0.013 tr 0.144 tr ND 0.144 0,009 0.072  0.081 0.002
B 3.9 0,012 tr 0.103 tr ND 0.103 0.012  0.083  0.075 0.002
C 4.2 0.018 0.001 0.122 ¢r ND 0.123 0.012  0.081  0.093 0.002
D 4.7 0.020 tr 0.140 tr ND 0.140 0.006  0.088  0.094 0.002
E 3.9 0.031 tr 0.117 tr ND 0.117 0.009  0.077  0.086 0,002
F 3.8 0.006 tr 0.065 tr ND 0.065 0,016  0.051 0.067 0.003
fii# . PP'—DDD, OP’ —DDT, T » FY »{ZHH ¢4,
tr =4/
F+3 MAAPCBRESH
PC B (ppb)
ML | 4% | FlE
I>l1]2|3/4(5|6|7]|8|o(10|11)12(13]14]15!16|17]18|19(20|21~30
Bl 504 |4(10(23]5]2|3!13]|z2 2 1 1
Ezd | & 104|108 (18|16 |14 (11141 513|211 2
1 154 |14 (1228|29|19|13(17]8 |5 | 2|3 112 1
Bl 4216|643 136|552z 21 1
OB s9!'s5|9f18]13)7 (44|12 1
] 10i 6 [15]19/17]10| 7 110|6 | 4 |2 211 1 1
9113 35211111
£ W& 2003[5/7]14]|1 1
gt 34|38 l1216 2721
4 HRE] - BLRimpPCBiEE ;5 R - BB - RBEHEDIMAP C B
P CBi# (ppb) E P C Bl (ppb)
W | M| R ——— —— WX | 5| s — ——
/ML B | I R = M RRIE | R RS
Bl 50 1> 17 3.9 & 3.2 R 211 17 5.7 + 4.2
i EZil
T2 | 104 1> 13 3.9 + 2.6 #| 133 1> 13 3.6 -+ 2.4
i 1541 1> 17 3.9 £ 28 @l 51| 1 18 49 + 3.7
= &
Hi o420 1> 18 51 + 3.7 #| 50 1> 9 2.9 £ 2.2
z &% s 1> 16 3.2 £ 2.5 5 W @71 6 2.4 + 1.7
M
|l 101 1> 18 3.9 + 3.2 o274 1> 5 2.2 + 1.2
g1 o13] 1 6 2.6 £ 1.6
£ O & 21! 1> 5 2.0 £ 1.1
#Hos| 1> 6 2.3 + 1.3
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14. Y7797, BHEIZET 2 MIBEEFEIMRET(E 5 )
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Sero-epidemical Obsevation on Diphtheris and

Pertussis in Nagasaki Prefecture(Report No.5)

Hidechika ICHINOSE, Kazuto NAKAMURA, and Masaaki KUMA

1. 12L&
BT TS LTy 770 7, HBHEOMRE

AERE D R OB LD W TG T 5,

2. AEMRRUAE

0F, 1F, 3~57F, 6~10FD 4 X3DEE 150
M TR BIRRRHT FRSE AR B U L
Foo V7FUT CRERRICH G A EE, HHEREEILE
STBRETENTEEAT L 0 B s s & O CHURMm S, fEHE
MHEZIIHT 2HEIETELLTH S,

B H RO EIE I IR R < B i d i
Wt & OGS a7 7 F ok (HEF D AT0TE) &, B
SEERE (LD ki) D 2RBOMEERBwv 2,

3. AERERE

1y ¥72707

FREoplERmRART (£1) &, v b

AW EHBLENB0.0lu/m bl iE, 0 F21.4%, 1

F2 QU DEERTH L, T7F  HHEENE 3

~5F, 6~10F2sLB AL, 80%LI LB

FHRHERL 72,

S 5120 161u/m L EomeBiE@ o R GHE, 6

~10FAHELEL{, DWTI~5FDIETH S, R

CHITAREIRL 7 7 F o EE B ARE LA T
AL HT, 705 BEETEORKEIIR

iR E N Twa, HAERY 77y TICEET S 2
LA EVEOhNTVAE, ZOREHLRC
# B N EEORFEF O — LSRR S

WENRH L LN S,

20 8 B &
FEAKGRRRERMEARRIL Y 7 F L HOE
(#£2) T, 3~5FTE0.8%, 6~10F7T90.7%
2L, Oz, 13X L CHBMREDRHNT
AWt E R AR ERE E L EASIRMEERE T

42.9%, 18.5% &0l MmEr L LN, FOUER
CoWTERIIRE L Gv, FUERIZD T £ 80F% L E
{E 6 ~10F TlE30%LL L ho AR T g b T

ETH -7, RS HE (£3) Tb, BEM

RERID 8 - T 7 F ek EIERC THIEI
FBEFIFEAE LN,

FEREY, TAECICIT I dL S 6 DTG
AW (1, 38 #58L7~4°8 AL EERNLL
v, RBTEBFIOA LD 7y FrERIAERNE R
EOTHREIMEIHLLTWELO L EbR S,

| FHRARC 77 PREREGHRTIXS

- i i * i (iu/mé) s
FHES | BE R ki
<0.005 0.005 0.01 0.02 0.04 0.08 0.i6 0.32 0.64 1.28 °

0 + 28 21 1 2 1 3 21.4
1 27 18 2 2 2 1 1 1 25.9

3 —~ 5 52 1 2 6 7 5 & 8 3 34.6
~ 10 43 2 4 4 9 5 2 1 86.1

# 150 50 6 10 14 15 14 15 12 10 4 62.7
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#2 FH5EARRERMRERE (775 4)

% % * fi
EEEY | R A M ' Pt
(7]
<10 10 20 40 &0 160 320 640
0 ¥ 28 16 4 5 1 1 1 42.9
1 27 22 3 1 1 18.5
3 ~ 5 52 10 8 16 10 6 1 1 80.8
-~ 10 43 4 7 9 4 5 9 3 2 90.7
=t 150 52 22 30 16 13 11 4 2 65.3
#3 ESUEEBEERMEGRR (o8
% % % i
4K 4 B AN - 5%"“*;*%
%
<10 10 20 40 80 160 320 640
0 ¥ 28 12 8 4 1 57.2
1 27 22 P4 1 18.5
~ 5 h2 10 21 7 4 2 84.5
~ 10 43 9 7 9 8 5 1 90.7
#t 150 46 24 36 29 12 7 1 2 69.3
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Salmonella tiphi isolated from Urban Sewages and Streams

Masaaki KUMA and Kazuto NAKAMURA
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T AEOMBEERL -, FHAFEL T ARNIEHO DK
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SCRASH TIEE T T AR 27 % w o TN D 2
ESTHEETL 2057 Afidmbhansh 72, L
L/E S ARBIZ 31T 2 WSO N )i | DiF 7 A O
EH3.1%Y 2.7%Y TIORHT & B L T MO R
BLTWAOT, BAESEREOTFEOAZEIDLTIIH
T AGH SRR DB A EITL T AN TLSERORE
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