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~Transmission of Raw Water from

Kiso River~
1.Purpose

To verify the clarification effects of TRWKR with

Citizens
(1) Develop to new clarifying measures
(2) Asses the influence on an ecosystem
(3) Sustain and enhance citizens’ activities.
(4) Develop citizens’ awareness in the entire
Horikawa river basin
2 Water source and Volume of transmission
of raw water
(1) Water source : Kiso River
(2) Volume of transmisission of raw water
:‘Maximum 0.4 m3/s
3.Pilot project period
(1) Evaluation and Survey term : About 5 years
(from Apr.2007 to Mar.2012)
(Including the term of follow-up survey and
evaluation after the stop of TRWKR)
(2) TRWKR period : about 3years
(from Apr.22nd 2007 to Mar.22nd 2010)

Mincrease of Transmisson Volume

from the Shonai River (additional pilot project)

(1) Water Source Shonai River

(2) Transmission Usual 0.4m3/sec (maxium 0.7m3/sec)
(3) Experiment Period : 1st Oct-31St 2010

(4) Period of Increased Transmision

Volume :Oct .5th-Nov.2nd 2010

The formation of HSC (April 22nd 2007)
With a viewpoint and a sence of citizens, the survey of
the clarification effect of TRWKR started

B The survey from a view point and a sence of citizens
%k Clearness *kTransparency X Color % Smell
 Garbage * Living things ,etc

The first Nagoya City Environmental practice Prize February.2012
Branch of contribution for Regional Environment Development 3
Award for excellence
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Surveys during TRWKR period :
April 2007 ~ March 2010
Surveys after the stop of TRWKR
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April 2007 ~March 2012
M Fixed Point Observation Groups
Surveying effects of TRWKR

M Free Survey Groups

Researching Horikawa River by free themes
Il Horikawa Cheering Groups
Cheering clarification of Horikawa

The survey from a
view point and a

: . . sence of citizens
To verify the clarification effec

of TRWKR

M It was confirmed that the water quality tended to improve
during TRWKR between Sanage Bridge and Matsushige
Bridge.

Il Network of citizens who wish for clarification and
restoration of Horikawa River expanded.

B Citizens' awareness of cleaning of the river was
developed

Transmission of Raw Water from Kiso River
3 years from April 22nd, 2007(Stopped on March 22nd,2010)

To verify the clarification effects of TRWKR

Nl

H Role of the survey group
(Conclusions of Summary Meeting for the 10th Stage)

@ More surveys should be implemented.
Continuity of investigation, Clarification of
the situation of the river, identification of
cause of pollution in the river, are needed.
B
We improve our plan and take action
against the pollution. After that, citizens
and public administration do what is
possible to clean the river.

@ There are many things that citizens can
do. We expand our partners who love
Horikawa River and hope TRWKR again.
B
We deepen exchanges with people living
in the basin of Kiso, Nagara, and Ibi River.
We check the effects of pollution removal
from domestic wastewater and implement
it in each house.



Area of basm :51.9km?

The primary cause of water pollution is
wastwater from houses, factlorles and stores

Cause of breeding
of phytoplankton,

hitorogen and .
phosphorus are Shonai River

included in Provisional raw water

wastewater from When heavy rain, wastewater is " I' V| transmission :0.3m3/s
e, (e discharged without treatment. | [T """ I imrrorsmmrem -

d stores U1 g R sanace Brigge— atoir sl
anda s : Tide Gate | :iﬁ::: L] _Trge:t.ment Plant anage Bridgg otoiri Sluiceway
It has looked like red ¥ 10N tide Horikawa
::\d:laogroglau??ctjlr(tieén 4 Vebb tideDifference of water level is
ﬂg‘:ﬂ(‘:ugaﬂ‘ igfsai ’ Water level, direction of current and velo e R N
that phytoplankton Nagoya Port

does over breeding
and extinction, so

water basin is
polluted - - Sludge rises and floats.
=

Ise bay s ' Ground water etc

\J

rad tide
-7

floating sludge raised sludge 5



Method of fixed-point observation

Measurement of COD

Chemical Oxygen Demand. This is
an index of water contamination
used for sea, lakes and marshes.
It is an oxygen consumption
required for oxidation of organic
, matters dissolved in ample water.
‘%,P The higher COD, the more it is

. contaminated.
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Network of citizens who wish for
clarification and restoration of
Horikawa River is growing.
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Number of Participants of Horikawa

Sen-nin Chosatai 2010

(Horikawa Sen-nin Chosatai started )
accepting participation on 26t Mar .2007)
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Horikawa 88groups 2,572 groups
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Number of Participants

Number of Participants of

L.y Horikawa Sen-nin Chosatai
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Growth of participants
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Survey Period and Number of Reports

Survey Period

reports
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® Introduceds 1st stage Spring - Early Summer / Apr. 22nd - Jun. 30th. 2007 258
With TRWKR shallow interval Jul. 1st - Sep. 7th. 2007 134
ground 2nd stage Autumn - Early Winter / Sep. 8th -Dec. 16th. 2007 383
water interval Dec. 17th - Mar. 31st. 2008 103
[ ) 3rd stage Spring - Early Summer / Apr. 1st - Jun. 30th. 2008 245
interval Jul. 1st - Sep. 27th. 2008 64
4th stage Autumn - Early Winter / Sep. 28th -Dec. 16th. 2009 152
Introduction of advanced water | interyal Dec. 17th. 2008 - Mar. 31st. 2009 100
‘Tf::t‘n':‘::“n‘t“geﬂfr'f Water 5th_stage Spring - Early Summer / Apr. 1st - Jun. 30th. 2009 145
, interval Jul. 1st - Sep. 26th. 2009 54
. I . ' 6th stage Autumn - Early Winter / Sep. 27th -Dec. 16th. 2009 120
e ety e it interval Dec. 17th. 2009 - Mar. 31st. 2010 81
for pollution control 7th stage Spring - Early Summer / Apr. 1st - Jun. 30th. 2010 111
interval Jul. 1st - Sep. 11th. 2007 44
® /: 8th stage Autumn - Early Winter / Sep. 12th -Dec. 17th. 2010 104
Increase of ~ interval Dec. 18th. 2010 - Mar. 31st. 2011 72
Transmisson Volume 9th stage Spring - Early Summer / Apr. 1st - Jun. 30th. 2011 112
from the Shonai River interval Jul. 1st - Sep. 10th. 2011 42
& | 1 10th stage Autumn - Early Winter / Sep. 11th -Dec. 16th. 2011 133
Utilization Of reclamed interval Dec. 17th 2011 - Mar. 31 St. 201 2 77
wastewater from Moriyama | 11th stage Spring - Early Summer / Apr. 1st - Jun. 30th. 2012 148
Water Treatment Centre interval Jul. 1st - Sep. 21th. 2012 60
from Apr. to Oct 12th stage Autumn - Early Winter / Sep. 22th -Dec. 16th. 2012 139
‘ interval Dec. 17th. 2012 - Mar. 31st. 2013 92
13th stage Spring - Early Summer / Apr. 1st - Jun. 30th. 2013 145
I interval Jul. 1st - Sep. 28th. 2013 70
14th stage Autumn - Early Winter / Sep. 29th -Dec. 17th. 2013 113
interval Dec. 18th - Mar. 31st. 2014 79
? 15th stage Spring - Early Summer / Apr. 1st - Jun. 30th. 2014 133
Covered interval Jul. 1st - Sep. 7th. 2014 91
Sand 16th stage Autumn - Early Winter / Sep. 28th -Dec. 16th. 2014 99
® interval Dec. 17th. 2014 - Mar. 31st. 2015 107
17th stage Spring - Early Summer / Apr. 1st - Jun. 30th. 2015 113
I interval Jul. 1st - Sep. 19th. 2015 81
18th stage Autumn - Early Winter / Sep. 20th -Dec. 16th. 2015 128
Total 4,132




Number of Reports

o at the end of 16thstage
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The total number of survey reports is 4,132 by the end of the18th
stage. On average, it is 400 reports every year.
A lot of citizens survey the real state of water environment of Horikawa

River continually from a viewpoint and a sense of citizens.
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4. Weather Condition

There were many sunny days in the end of Sep.. However, it was raining Mean monthly temperature
hard from 24th to 26t as it was influenced by an atmospheric depression (Nagoya Local Meteorological Agency)
with an autumn rain front moving eastward on the southern sea. ——Sep. ——0Oct.
The temperature had been low in the first half of Oct. due to an inflow of
cold air mass from China. In the latter half of Oct. the temperature had
been high because the warm air mass overlay Nagoya. In Oct. there were
many sunny days covered, little rain and a lot of hours of sunlight by high
atmospheric pressure.

Because low and high atmospheric pressure passed alternately, the
weather changed every few days in Nov. There were a few of sunny days
and a large amount of rainfall with a lot of rainy and cloudy days under the
influence of a low atmospheric pressure and an autumn rain front. Besides,

Nov. ——Dec.

23.4

N 18.4
143

!

Mean monthly temperature(‘C)

1891
1901
1911
1921
1931
1941
1951 ¢
1961
1971
1981
1991
2001
2011

average value (Nagoya Local Meteorological Agency)

precipitation temperature sunlight
18th Stage (from Sep. to Dec. 2015) section | (mm) (c) (hours)
Weather condition total average high low total
, 1981 1981 1981 1981 1981
MTemperature o~ . period | 010 | ~2010 | ~2010 | ~2010 | ~2010
A mean temperature was 16.3°C which is above average (15.4°C) 30 30 30 30 30
M Precipitation yedr
. . . Apr. 124.8 14.4 19.9 9.6 196.6
In Sep. we had a lot of rain due to an atmospheric depression
. , o May 156.5 18.9 24.1 14.5 197.5
with an autumn front. In contrast, There were little rain in Oct, Jun. 201.0 227 27.2 190 | 1499
and Dec. The mean precipitation is 137mm/month which is [Avera senbend Bl d Bl ol 8d el
higher than the average (121.9mm/month) | Sep. 234.4 . 28.6 20.7 151.0
M Sunlight hours |_Oct. 128.3 22.8 14.1 169.0
There were many sunny days and a lot of hours of sunlight in |__Nov.
Oct. Therefore, monthly mean sunlight hours is 177, which is ; Dec.
more than average. | Average

Nagoya Local Meteorological Agency 1 1
http:/ /www.jma.go.jp/jma/menu/report.html



Nagoya Local Meteorological Agency

C h a n Q e Of Te m p e rat u re http:/ /www.jma.go.ip/ima/menu/report.html
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Nagoya Local Meteorological Agency

Chagne Of p reC i p i t a t i On http://www. jma. go. jp/jma/menu/report. html

Monthly change (Spring to Early Summer) o©Apr. oMay oJun.
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In Sep. we had a lot of rain due to an atmospheric depression with an autumn
| front. In contrast, There were little rain in Oct, and Dec. The mean precipitation
is 137mm/month which is higher than the average (121.9mm/month) 1 3




Change of hours of sunlight

Spring to Early Summer (Apr.~Jun.)

Hours of sunlight

Hours of sunlight
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Monthly mean value181.3hours
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Hours of sunlight

Nagoya Local Meteorological Agency

http://www. jma. go. jp/ima/menu/report. html
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There were many sunny days and a lot of hours of sunlight in Oct.
Therefore, monthly mean sunlight hours is 177, which is more than
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5. Main Measures for Water Quality Improvement

fy. 2007 fy. 2008 fy. 2009 fy. 2010 fy. 2011 fy. 2012 fy. 2014 fy. 2015
Measures —{1st] —]3st] —]5st] —{7st] — ost. —11st. ] 15st. 17st.
2st. 4st. Bst. === 8st. 10st. p— 14st — | 8t
= o

With TRWKR (0.4m3/s)

Build a deep and shallow zone

(Improvement of self-purification ®
function and water enironment)

Increase of raw water transmission PPN
from the Shonai River (+0.4m3/s)

Utilization of shallow ground water

(0.0405m3/s) 4

Experiment of covering sand for
water purification Gojo Brdg.-Naka
Brdg.(water's edge along both banks)

Introduction of Advanced water P

treatment at the Meijo Water
Treatment Center

In-service of the Horikawa Ugan °

Rain-water Reservoir for pollution
control

Utilization of reclaimed wastewater at

Center (0.046m3/s)

Moriyama Water Treatment L r

Newly launched facilities after the stop of TRWKR

HFor improvement of combined sewer system
(Storing first flush with high pollution load to
restrain outflows temporarily)

Additional filtration of treated water at the Meijo
ater Treatment Center can improve quality of water
discharging into Ho;ika'gv?j River )

“o‘\go

The Horikawa Ugan Rain-water

Advanced water treatment

at Meijo Water Treatment Center Reservoir for pollution contfo
Solution : conventional activated sludge Volume :  13,000m3
process and rapid filtration Coverage Area : 633ha
Launch : May. 2010 Launch : Sep. 2010

'l‘lmprovement of combined sewer system

e e Rn

Legend

I 1 completed
3 under construction | .

15




Newly launched facilities after the stop of TRWKR

_v-u'

B Securement of Additional Water Resource

Utilization of Reclaimed wastewater
Conducting reclaimed wastewater treated by
membrane filtration at the Moriyama Water
Treatment Center (up to 4000m3/day) is
discharged

Start to conduct in Aug. 2011

U I\/Iorlyama Water -
yiiTreatment Center S

Shonai
Irrigation

\‘.‘
LN NN, NS

&,
Conducting point into
Horikawa River

N O

Reclaimed wastewater is conducted
during irrigation season (Apr - Oct)

Reference: 17th Horikawa Sennin Chosatai conference 1 6



.Form Of Shallow and deep Sp0t lCommon indian kingfisher, little egret, turtle
Downstream from Kurokawa No._2 Bridge Sep.2013 -

Cd

Carp, Crucian carp, Pale chub Young pale
Hemibarbus barbus Amur goby chub Stone

Goby minnow ol - masonry

i)
o qdbatl)
Uy

T’

<€
Shrimp, crab, aquatic insect
< .

>

the self-cleansing action by food chain

Pollution( organic substance-Nitrogen+phosphorus, etc

-

Algae and microbes are spread by pollution

Fish, shrimp, insects eat algae, microbes

-

Big fish and birds eat small fish and insects

Various living things

come to this place Waterside,
< ) for growing and Surface of
. breeding.
\ g water Reeves’ turtle

Common Indian Slider

Kingfisher,
Black-crawned
night heron arp, Hemibarbus barbt
atfish, Black buss, Blueg
Northern snake head

Crucian carp, Pale chub,
Goby minnow, Amur goby,

Prawn and

Japane.se mitten Mosquitofish
crab migrate

between river and 00000 OCOGOONOGOOOOONOSNOODS
sea. Palaemon adspersus,
Prawn, Japanese mitten 1 7

Reference: 10th Horikawa Sennin Chosatai conference

crab, Aquatic insect



B Purification experiment by sand cover
started in June 2015
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B Utilization of shallow ground water

A well at an upstream of Shiga Bridge
operated in Mar.201

Photo:
http:/ /horimachi.blog.fc2.com/ 1 8



5. Relation between tidal level and water quality

The survey we made before shows that the sludge is exposed and rolled up in a tidal section, between the mouth of Horikawa and Sanage
Bridge, when the tidal level drops. And those movements of sludge affect impression of water clearness. In the 18t stage, we analyzed the
relation between the tidal level in the Nagoya Port and the water quality of Horikawa in detail.

The result shows different tendency about “Impression of clearness” between Sanage Bridge ~ Asahi Bridge section and Asahi Bridge ~
Matsushige Bridge section. Specifically impression of clearness is better when the tidal level is low than when it’ s high between Sanage
Bridge and Asahi Bridge. And Impression is evaluated by transparency when the tidal level is low. On the other hand, impression of clearness
is a little worse when the tidal level is low than when it’ s high between Asahi Bridge and Matsushige Bridge. The impression is mainly

evaluated by water color, and as the tidal level become lower and lower, evaluation by smell is more and more but evaluation by
transparency is less and less. We guess those relations are affected by an exposure and rolling up of sludge.
Relation between the tidal level and the water quality is important to improve the impression of clearness at each section.
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6. Purification experiment by sand cover (started in February, 2015)
It has been almost a year since the purification experiment by sand cover started
between Naka Bridge and Gojo Bridge as a new measure for purification.
We suspected that “covering sand and purification materials will be flowed away
or “ they will be covered with black sludge” when Nagoya City authority told they
start that experiment at the 14t meeting. Therefore we started periodical
observation to confirm the experiment process as soon as the experiment started.
We can find cover sand and purification materials on the bridge today, a year
passed since the experiment started. In particular, we can find even grains of
white sand at the section covered with sand.
In addition, a large variety of animal has been found in the experiment section.
For example, kinds of duck stayed, looked for foods and took something like an
alga in their mouth in the 18th stage. We can’t tell what they eat actually, but we
can find ducks which is looking for foods more at the site covered with
purification materials (coal ash) than the site covered with sand. We don’ t know
the reason yet.

”

teal

purification materials—covere
section

Fa

YY)z Grains of sand can be seen
in the sand-covered section

Improvement of natural purification
by food chain is expected.

What kind of living things live and
thrive at the.sand=covered area?

Birds (river edge)
-water wagtail
-starling
-phoenicurus
-turtledove

-rock dove

-carrion crow

-little egret
halcyon

Birds (aquatic)
+spot-billed dock
«dabchick
*mandarin duck
+tufted duck
+teal
+mallard

g‘ scormorant

Reptile
red eared slider

fish
-mosquitofish
-carp
" <northern snakehead
*mullet

26



6.2. Impression of water clearness
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B Which is your impression of Today’ s Horikawa?
Dirty ? Slightly dirty? Ordinary ?
Slightly clean? Clean?
Il By which are you impressed?
| Color? Smell? Transparency? Litters?
Bubbles? Living Things?

=y

R0

Py T Y

Source: 14t HSC report, p.15(revised and edited partly)

Transparency improve—see riverbed—impression become better ?
Observe Observe Observe

on

ot one®”

Transparency low

v $

v * v

water water

riverbed _

water

white colored riverbed — black colored riverbed

Report:Horikawa Cheering Group (Sato Family) Report:Secretariat Report:Secretaiiat

Transparency high

2016.Jan.4 Ngya Bridge

2016.Jan.1 Nakatsuchido Bridge

First time ever we
have seen such a
transparent water =
& | (morning in Jan. 1st)

2016. Jan.12 Naya Bridge _

transparency was high
1 |at Naya Bridge
-8 | (afternoon in Jan. 4th)



Impression of Water Clearness (average in each section) 1st~éth stage : ith TRUKR

No rain on the day and the previous day

Ratio of “Clean” ~ “Ordinary”* 7th~18th stage:No TRWKR
* except the data between Oseko Bridge and Minatoshin Bridge for not enough data

No rain on the day and the previous day

Form of pool and shoal

Introduction of advanced water treatment at Meijo Water Treatment Cent
In-service of Horikawa Ugan Rain—water Reservoir for pollution controll

(e —————————————————————————————————————
Utilization Waime wastwatert Mor' ama Water Treatngmj_egter

ection Unit: %

Sakae Bridge~ 39 Igs ’

Sanae Bridge ©®°®
(small number of data)

36

Sanage Bridge~
Johoku Bridge

Johoku Bridge~

Asahi Bridge
(small number of dat§)®

50

TRWK

Tend to improve or sustain:
39 23 517 2 215

Asahi Bridge~
Matsushige Bridge e e

-

Matsushige Bridge~ a5 56 56
. .. . 6 a ) ! ez 000
Oseko Bridge 1st. 2st.  3st. 4st.  5st.  6st.  7st-.8st..-gst. 10st. 11st’-.12st,.3st. 14st. 15st. 16st. 17st. :18st.

. |
0 %(dirty) 100 %(clean) pore®"

* “Clean”, “Slightly clean” and “Ordinary” are categorized as the acceptable range for citizens.

Impression of water clearness, especially between Sanage and Asahi Bridge, is considered to tend to improve little by
little by the effect of newly conduted water quality improvement measures as well as the change of citizen’ s awareness.




Impression of water clearness 15t~6th stage : With TRWKR

No rain on the day and the previous day

: Ratio of “Clean” ~“Ordinary”* 7th~18th stage:No TRWKR
UpStream Sect|0n (Sakae~Sanage Bridge_Ave. ) No rain on the day and the previous day

TRWKR o

Form of pool @d shoal
Ut|||zat|on o‘shallow ground&:ater

g g Rif% &overmg Sand etf.

25 of the 31 surveys were done at Kizune Ut|||zat|on of reclaimed wastewater at M riyama Water Treatment Center
Bridge on Jun. 27t, many of them were —0 *—9 0—8 ‘—0

“slightly dirty”.

Sakae Bridge ~ Sanage Bridge

100 100 100 100 100 100 100 100 100 100 100
100 93

87 87
80 75 |
v
60

60 50 —

20 Horikawa upstream section:
40 —Generally acceptable for citizens —

20 L (ratio of “Clean” ~“Ordinary” was almost 100%) 3

Impression of water clearness (%)

H19.4.22~6.30
H19.9.8~12.16
H20.4.1~6.30
H20.9.28~12.16
H21.4.1~6.30
H21.9.27~12.16
H22.4.1~6.30
H22.9.11~12.17
H23.4.1~6.30
H23.9.11~12.16
H24.4.1~6.30
H24.9.22~12.16
H25.4.1~6.30
H25.9.29~12.17
H26.4.1~6.30
H26.9.29~12.16
H27.4.1~6.30
H27.9.20~12.16

oooooooo

Number SB1st. | 82st. | 583st. | 4st. | E5st. | F6st. | BT st. | B8st. | /st %10st.§11st.§123t.E133t.§14st.§153t.§163t.§17st§§183t.

of Survey 31 41 15 2% 8% 3% 5% X 8% 7% Tx 1% 4% 4%

oo
*
(3]
*
©
*
[{]
>*
o]

nori9®”

sk small number of data

* “Clean”, “Slightly clean” and “Ordinary”
are categorized as the acceptable range
for citizens. nAO

Hl How did impression of water clearness change in the upstream section (between Sakae Bridge and
Sanage Bridge) ?  Although number of data was small, ratio of “clean” ~ “ordinary” was almost
100%. Impression of water clearness changes mostly in the acceptable range for citizens.




* except the data between Oseko Bridge and Minatoshin Bridge for not enough data

Impression of water clearness
Ratio of “Clean” ~ “Ordinary”*

Mid+Downstream section

1st~6th stage : With TRWKR

No rain on the day and the previous day
7th~18th stage:No TRWKR

No rain on the day and the previous day

(Sanage~0seko Bridge_average)

® ® Form of pool wd shoal —o—
_ Utilization o‘shallow groundgater
j &overing Sand etc.
“Clean”, “Slightly clean™ and ° In-service of Horikawa Ugan Rain-water Reservoir for pollution control
“Ordinary” are categorized as Utilizati . .
tilization of reclajmed wastewater at Mgrivama Water Treatment Center
the acceptable range for H “F—"@ H'y H
cifizens . .
Sanage Bridge ~ Oseko Bridge
100 !
_ With TRWK Increasing occurrence |mpr0V9d
X i A of bubbles and smell
S ——improved — gfar TRWKR  oubbles .
@ After TRWKR Going upstream of red RS
2 59 Worsened tide and blue tide, 58 s 613
8 60 .' ... ~ ‘Mlnalng up 0T .......».“—
S 45 _,e°° . ludge —Worsened 0
Ve .. 42 43 43 sludg 42 61%
o ° .A odooooo 2000000 o ..
2 40 > > .o v’ LTS 32 '.31 .» e
g 29 29 .024 .0‘ 'o‘ .‘ 24"' '..V .o 00 ®
— o ooooooo’ o, o 22.: 2 ’l ...
° 20 16 .'..' ®e 18 LeeseW 0‘).-.3‘&-:’.-" |
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S ‘a9 .Y
7] i °®
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[« o © o [{] o © o ~ o [{e] o © o N~ o [{e) o ©
£ @ - « - ] - © - ] - © - @ - @ - @ -
- O N [{e] N O N [{e] N O N [{e] N O N O N [{e] N
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s 2/ g oz o § &3 2 &3 2 828 & & a K o
~— ~— X o = -~ xI N = o™ X < = 0 X [{e] X N~
o = N N N N N N AN N
T T T T T T T S
?“S'“be’ S1st. | $2st | $B3st. | st | $B5st | P\6st. | H7st. | HW8st. | F\Ost. FH10st.|5H11st. | 12st. |5 13st. H14st. $ 15t |FH16st. H17stI518st
or survey 113 208 176 52 111 63 85 67 76 113 113 98 93 81 89 62 77 90

M How did the impression of water clearness change in the middle and downstream of Horikawa River (between Sanage Brdg. and Oseko Brdg.) ? —Improving
trend was seen (the ratio of “Clean”, “Slightly clean” and “Ordinary” was increased) during TRWKR. In the 7th stage after the stop of TRWKR, impression of
water clearness was worsened. Moreover, in the 12th and 13th stage, it was worsened by increasing occurrence of bubbles and smell, going upstream of red
tide and blue tide, and winding up of sludge. However, impression of water clearness was improved after that. It is considered that these trends are made by
the effect of new water quality improvement measures. The ratio of “Clean”, “Slightly clean” and “Ordinary” was 61% in the 18th stage.




Impression of water clearness( Average )« +Spring~Early Summer  1st 3rd 5th stage : With TRWKR

No rain on the day and the previous day

Ratio of “C|ean”~“0rdinary” 7th, 9th, _11th. 13th, 15th, 17th sta_ge:No TRWKR
No rain on the day and the previous day

Sanage Bridge~Johoku Bridge Improved between Sanage and Oseko Bridge Asahi Bridge~Matsushige Bridge
S 100 100
£ 5 |mo(9yed 8 g0
- e~ : 58 . g Going upstream of red tide and blue tide,
o 60 53 50..- S 60 worsened
g 43 4o......--- g |mproved
s 40 2 = 40 28
S 0 16 - 28 2 o 20,24
g 20 s 20 19 ,...--.'1'2'
£ 0 g 0 . 0 o
H19.4.22~ | H20.4.1~ | H21.41~ } H22.41~ | H23.4.1~ | H24.41~ | H25.41~ | H26.4.1~ | H27.4.1~ E’ H19.4.22~  H20.4.1~ | H21.4.1~ H22..4.1~ H23.41~ | H24.41~  H25.4.1~  H26.4.1~ | H27.4.1~
| 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 - 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30
S$1st. | W3st. $5st. | H/T7st. | WIst. FW11st. 513st. 5E15st. BE17st. Numh 1st.| 5B3st. | $E5st. $/7st. $/Ist. | F11st/ 5B 13st. W15st. F17st.
Number umber
ofsuvey 37 42 27 16 16 12 suvey 46 82 37 25 22 43 35 34 29

30 24 20

Johoku Bridge~ Asahi Bridge Matsushige Bridge~0Oseko Bridge

100 < 100
E > small number of data 2
g 80 £ 80 . : .
§ Going upstream of red tide and blue tide oo, 3 Going upstream of red tide and que.tlde,
3 60 ' P worsened  improved
5 worsened O.V'.f_(_’;' £
2 40 36 o8 s 40 Less than 50% (bad) * 36 -
kS o0 e Xh 4 o
Z 23 2]0"?"‘ E 27 18 -,
20 g | [ e g2t AT B ]—177 X
g S0t 2 []
_g- 0 ‘e,.‘v. - o B . '

s e Mem iMEs T "em "% "Mew o "% "Mim H9422~ HO41~ | H2ld1~ | H241~ HEDA1~ 441~ HIS41~  H2B41~ 2141~
Numbey 1St st ®Sst E7st | SOst W1lst 13t W15st WITS  Numper Wist W3st SBSst S7st WOst W11stE13stHW15st HITst
of survey 12 14 13 6 % 9% 14 7 % 5% 6 * of survey 15 33 20 30 25 27 35 34 30
H How did the impression of water clearness change in each section (spring to early summer) ? “Clean”, “Slightly clean” and “Ordinary” are categorized as the

Impression of water clearness (Sanage Bridge~0Oseko Bridge) was improved after the stop of
TRWKR. The ratio of “Clean”, “Slightly clean” and “Ordinary” (Sanage Bridge ~Asahi Bridge) was
improved to more than 50%. However, it was under 50% (bad) between Asahi Bridge to Oseko
Bridge, need to be improved.

50 acceptable range for citizens.

Less than 50% ratio of “Clean”, “Slightly clean” and “Ordinary”

is categorized as “bad” , and less than 20% as “especially 1
bad”.




With TRWKR

Evaluation of Impression of water clearness ++<Spring~Early Summer No rain on the day and the previous day

Sanage Bridge ~ Johoku Bridge Asahi Bridge~Matsushige Bridge
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
I I I I

1st stage 1st stage: no survey “;Trb\zym 1st stage 1st stage: no survey NiTrbf;y"
3rd stage 40 3rd stage Jo] - 1l 82
5th stage o 5th stage X 14 ST
7th stage " 7th stage " .' ; ‘ u
Oth stage |IEZENNIN - 15 ORI " oth stage ' 2
11th stage | T S e 11th stage ; ) — < — #
13th stage : 13th stage . . 3 T 35

15th st m__ 16 15t st olor” increased : L g e
stage 5 stage [ G° | 9 |3
mm—_ ,,,,, 19 i Tsmell"decréased 7
17th stage § 3 17th stage 29
. 12 Agus LT

Taad

B@Color B@Smell B@Transparency B@Litters |:‘ﬁiBubble O@Living things B@0thers ‘ B Color P@Smell @ Transparency B@Litters @GBubble B®Living things B@0thers

Matsusﬁlge Brige~0seko Bridge

Johoku Bridge ~Asahi Bridge

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
I 1 I [
1st stage . Number of . Number of
g 1st stage: no survey survey 1st stage 1st stage: no survey ‘;Tnzf
3rd stage 14 3rd stage KIE 3
5th stage [T NN S ST 13 5th stage 171 i
7th stage | I T b 7th stage — ] 30
Sth stage | R T 11 9% 9th stage = : 2] 2
11th stage 0 11th stage T — 7]
13th stage [T NN {7 I 6k 13th stage BT
15th stage o 5+ 15th stage [P S S——— - - o]
17th stage o 17th stage (TGS IS SO — 37 1 30
* small number of data !
B@Color B@Smell B@Transparency B@Litters BGBubble B®Living things B@0thers B@Color BSmell ®@Transparency B@Litters BG&Bubble @ ®Living things B@O0thers

Note: 0% item isn’ t displayed

l How did the evaluation of impression water clearness (spring ~ early summer) in each sections change?

—Between Sanage Brdige and Johoku Bridge, "Color” decreased and “Transparency” increased after the stop of
TRWKR. On the other hand, between Asahi Bridge and Matsushige Bridge, “Color” increased and “Smell” decreased.
Transparency was improved between Sanage Bridge and Johoku Bridge because of improved transparency.
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Impression of water clearness( Average )« < Autumn~Early Winter 2nd, 4th, 6th stage : With TRWKR

No rain on the day and the previous day

Ratio of “C|ean”~“0rdinary” 8th, 10th: 12th, 14th, 16th, 18th s'gage:No TRWKR
No rain on the day and the previous day

i

Sanage Bridge~Johoku Bridge Improved between Sanagr and Matsushige Bridge Agahi Bridge ~Matsushige Bridge
< 100 | 100
g Improved
o . o Improved
g 80 73 R vesescees Sy 70 80 Increasing occurrence of bubbles .
2 P 62pccccc00cct T a 3 and smell, Going upstream blue tide RSN
S g0 57 BN NS easing occ £ 60 S7 s 53 %
k) 2 29 worsened. veseseo e P St
‘; 40 - 36 g 40 25 s 28."-"37.":‘.'" 31 —
5 s 221 20
g 20 s 20 — . —
g, 2 9
H19.9.8~ |H20.9.28~ H219.27~]H22.0.11~ H239.11~ H24.9.22~ H259.20~ H26.9.29~ |H27.9.20~ g H19.9.8~ | H20.9.28~ H219.27~:H229.11~ H239.11~ H249.22~ H259.20~ H26.9,29~J H27.9.20~
12.16 12.16 12.16 1217 12.16 12.16 1217 12.16 12.16 - 12.16 12.16 12.16 1217 12.16 12.16 1217 12.16 12.16
S2st. | sB4st. | H6st. | W8st. %10st.‘§12st.%14st.§165t.,$.1.8.§.t... ' $2st. | B4st. H6st. | FEBst. W10st. F12st. F14dst. %163t§183t
Number of 47 11 17 16 23 20 17 11 20 Number of 43 28 16 25 43 40 25 29 32
survey survey
Johoku Bridge~Asahi Bridge R Matsushige Bridge~Oseko Bridge > small number of data
g 100 *small number of data g;: 00 Increasing occurrence of bubbles
2 80 el g 80 __and smell, Going upstream blue tide
5 Increasing occurrence of bubbles 67 & 62" 8 2 eee...  Worsened I
3 60 and smell, Going upstream blue tide C .5 60 56 56 i 61 & seeeseceeces B2 - 57 -
— o ® . an® -A‘-“- 4
s 40 o 3 TT._:‘!..T 2 40
K ¢ o0® N n =}
5 £20% %25 7
B2 et e
a E
E 0 0
H19.9.8~ | H20.9.28~ | H21.9.27~: H22.9.11~ H23.9.11~ | H24.9.22~ ‘ H25.9.29~ | H26.9.29~ | H27.9.20~ H19.9.8~ | H20.9.28~ | H21.9.27~: H22.9.11~ ‘ H23.9.11~ | H24.9.22~ H25.9.29~ | H26.9.29~ | H27.9.20~
12.16 12.16 12.16 12.17 12.16 12.16 12.17 12.16 12.16 12.16 1216 1216 1217 1216 12.16 1217 12.16 ”.1.2..1(2”.
$ost, Edst | 6st W8st. P|10st $12st $14st HW16st iH18st; Sost. W4st. 6st. W8st W10st F12st W14t F16stiE18st;

Numberof ~— T T T T T T T T e e e et Numberof . %eeessesse

survey 21 2% 4% 5% 12 12 11 6% 8% survey 35 9% 25 21 35 26 28 16 30

“Clean”, “Slightly clean™ and “Ordinary” are categorized as the
acceptable range for citizens.

Less than 50% ratio of “Clean”, “Slightly clean” and “Ordinary” 8 :3
categorized as “bad” , and less than 20% as “especially bad”.

Il How did the impression of water clearness change in each section (autumn to early winter) ?
Impression of water clearness between Sanage Bridge and Matsushige Bridge was improved after
the stop of TRWKR. The ratio of all sections were over 50% at the 18th stage.




Evaluation of Impression of water clearness -+<Autumn~Early Winter

Sanage Bridge ~ Johoku Bridge
20% 40% 60% 80% 100%

2nd stage
4th stage
6th stage
8th stage
10th stage
12th stage
14th stage
16th stage

oooooooooooooo

............. 2
B@Color @@Smell @@ Transparency 2@ @Litters 2GBubble B®Living things @@ O0thers

Johoku Bridge ~Asahi Bridge
0% 20% 40% 60% 80% 100%
Number of

With TRWKR
No rain on the day and the previous day

Asahi Bridge~Matsushige Bridge
60% 80%

2nd stage
4th stage
6th stage
8th stage
10th stage
12th stage
14th stage
16th stage

oooooooooooooo

°
ooooooooooooo

B@Color BSmell '®Trans:l.)7<1'rgncv O@Litters O @Bubblé.":"(@Living things @@ Others

Matsushige Bridge ~ Oseko Bridge
0% 20% 40% 60% 80% 100%

2nd stage
4th stage
6th stage
8th stage
10th stage
12th stage
14th stage
16th stage

ooooooooooooooooo

oooooooooooooooo

90 survey

2%

2nd stage
4th stage
6th stage
8th stage
10th stage
12th stage
14th stage
16th stage

ooooooooooooooooo

3 ox
i PY

25

Number of
28  survey

25

35

B@Color B@Smell B@Transparency B@Litters BGBubble B@Living things 8@ O0thers

B@Color B@Smell @3 Transparency B @Litters B GBubble B ®Living things B@0thers

“Color” was decreased and “Transparency” was increased between Asahi Bridge and Matsushige Bridge.

Note: 0% item isn’ t displayed
l How did the evaluation of impression water clearness (autumn~early winter) in each sections change? orls®®
—Ratio of “transparency” (Sanage Bridge~Johoku Bridge) was almost more than 50% after the stop of TRWKR. & 3 4




Survey of transpare
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6.3 Transparency
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Relation between impression of clearness

and transparency
-2 gtage ~ 18th stage, No rain, including data outside
the specified period
o -evaluated by clarity
«in all sections including upstream data

relation between impression of clearness and transparency

—
L]

“clean~ordinary” is defined to citizen’ s
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transparency level
40 over 70cm

—
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Rz = 09977

N
o
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0 ‘ '
clean  slightly orginary  Slightly dirty
clean dirty

impression of clearness evaluated by clarity

transpar (cm) . evaluated by clarity

citizen’ s acceptable value of
transparency level is over 70cm
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. 1st ~ 6th stage : With TRWKR
Change of transparency (section average) No rain on the day and the previous day
Except the data between Oseko Bridge and Minatoshin Bridge 7th ~ 18th stage : No TRWKR
for not enough data

No rain on the day and the previous day

With TRWKR

O — Creation of deep waer and rapids
Utilization _of shallow groyndwater
i<¥on water ?ﬁ Shonai R'# Covering sanfd
In rouction of advanced water treatment at Meijo Water treatm®T Center

?
In- gervice of Horikawa Ugan Rain—-water reservoir for pollution control

tilization of reclaimed wastewater at Moriyama Water Treatment Center

U|| ion of reclaimed wastewate 0| er Tre g ee

. Unit : cm {}
Sakae Bridge~ , 57 8 63 5 42 8 55 62 55 64 67 8 71 79 8100 71 88
Sanage Bridge

ifew data)

Sanage Bridge~ e e d
Johoku Bridge

(Survey section)

Johoku Bridge~ o o &
Asahi Bridge

ifew data)

Asahi Bridge~ o o &
Matsushige Bridge

E~EEEEEEEELREEERERERRENEDCAEREEEERERENE > > ENEENRERDEDRN

Matsushige Bridge~ o ¢ & 6 : ; : 6 5
Oseko Bridge 1st. 2st.  3st. 4st.  S5st.  6st.  7st. 8st.  O9st. 10st. 11st. 12st. 13st. 14st. 15st. 16st. 17st. :18st:
' U!m 100°M

“91\!"“

Transparency has a tendency to be improved Between Sanage Bridge and Asahi Bridge
mainly in the stage from autumn to early winter. We think it’ s an effect of the New measures
for water quality improvement after TRWKR.

citizen’ s acceptable
value of transparency
level is over 70cm 40




1st ~ 6th stage : With TRWKR

Change Of transparency No rain on the day and the previous day

. . , 7th ~ 18th stage : No TRWKR
Upstream section (between Sakae Bridge and Sanage Bridge, average No rain on the day and the previous day

With TRWKR J. Creation of degp water and rapids
—

Utilization of‘shallow groundwater —
Increasjng volume of transmission water from Shonai River
ulll e f ad | water treatment at Meiio Water treatment Cent
- In-_service of Horikawa Ugan Rain-water reservoir for pollution control
Utilization of reclaimed wastewater at Moriyama Water Treatment Center
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There are not enough data, but transparency level in 12th stage was over 70cm.

[IChange of transparency in the upstream section, between Sakae Bridge and Sanage Bridge,




Change of transparency 1st ~ 6th stage : With TRWKR

No rain on the day and the previous day

Middle and downstream section (between Sanage Bridge and  7th ~ 18th stage : No TRWKR
OSEKO Bridge) No rain on the day and the previous day
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Utilization of reclaimed wastewater at Moriyama Water Treatment Center
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HMHow did the transparency change in the middle and downstream section (Sanage Bridge ~ Oseko Bridge) ?
It was tend to be improved with TRWKR and worsened after TRWKR.
It was kept at about 60cm from Spring to early Summer and over 70cm from Autumn to early Summer after
TRWKR, and improved to over 80cm after the 16th stage.
% The blue tide, red tide and raising up of sludge were found in the12th and 13th stage but they don’t affect
very much. We think it’ s because we sampled surface fresh water.
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value of transparency
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Change of transparency

section average, from Spring to early Summer

1st, 3rd, 5th stage : With TRWKR
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The transparency from spring to early summer is tend to be improved between Sanage Bridge and
Matsushige Bridge but that level is under 70cm. It is 68cm between Sanage Bridge and Johoku

Bridge, only 2cm below citizen’ s acceptable level.

citizen’ s acceptable
value of transparency
level is over 70cm
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Change of transparency

section average, from Autumn to early Winter
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2nd, 4th, 6th stage : With TRWKR

No rain on the day and the previous day
8th, 10th, 12th, 14th, 16th, 18th stage : No TRWKR

No rain on the day and the previous day
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The transparency is tend to be improved and that level is over 70cm between Sanage Bridge and

E\natsushlge Bridge from autumn to early winter.
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value of transparency
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level is over 70cm




6.4. COD

Chemical Oxygen Demand. It means degree of water pollution by organic
substance in the sea, lakes and marshes mainly. It is volume of oxygen which

react on organic substance in water.

1

DN AWEHR

Reagent is in
a tube.

1. Pull plug out. 2. Put air out. 3. Absorb water 4. Compare the color with
from intake hole. check sheet,
after 5 minutes . 45




1st - 6th stage : With TRWKR

Change of COD (average in some sections) No rain on the day and the previous day

. , N . 7th - 18th stage : No TRWKR
Section between the Minatoshin Bridge and the Oseko Bridge is excepted No rain on the day and the previous day

(not enough data)

---- New water quality improvement measure by Nagoya City -4
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.—.' i
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We think that the COD readings have been better between the Sanage Bridge and the Asahi Bridge
mainly because of effect by new water quality improvement measure after the stop of TRWKR.




1st - 6th stage : With TRWKR

Change Of COD No rain on the day and the previous day

. . 7th - 18th stage : No TRWKR
(average between the Sakae Bridge and the Sanage Bridge) Change of COD No rain on the day and the previous day
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Il How did COD change in the upstream section (between the Sakae Bridge and the Sanage Bridge)
— COD is over 10mg/L more frequently after 8th stage. It was below 10mg/L in the 17th and 18th
stage.




1st - 6th stage : With TRWKR

Change of COD No rain on the day and the previous day

. . 7th - 18th stage : No TRWKR
(average between the Sanage Bridge and the Oseko Bridge) Change of COD No rain on the day and the previous day
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HMHow did COD change in the middle and downstream section (between the Sanage Bridge and the Oseko Bridge) ?

— |t seems that COD was improved and kept during TRWKR, slightly worsened after the stop of TRWKR. It was fluctuated or
kept around 10mg/L in the 13t and 15t stage, and was improved after the 16t stage.
In the 12th and 13th stage, going up of blue tide or red tide and rising of sludge was reported, but the effect of those didn’ t
appear clearly because it supposed that we observed fresh water of a surface.

go”




1st,3rd,5th stage : With TRWKR

Change of COD (spring - early summer) o i e e i

No rain on the day and the previous day
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[COD from spring to early summer was likely to keep the same status or be improved slightly.




Change of COD (autumn - early winter)

2nd 4th 6th stage : With TRWKR
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8mg/L especially between the Sanage Bridge and the Johoku Bridge.

[COD from autumn to early winter was improved between the Sanage Bridge and the Matsushige Bridge. It was improved to




Bubbles from river bottom in

| Most Bubbles float from river | S movie “This is bottom of
| bottom, and some of them [ g ' . P Horikawa River” recorded in

bring black bottom sludge. 2008.05‘.01 -05

e

<+ Falling water may cause

e

many bubbles.




= st —-gth : With TRWKR
Change of Bubbles from River Bottom No rain on 1he.day and the previous day

7th -17t stage : No TRWKR

xexcept data from Minato-shin bridge to Oseko bridge No rain on the day and the previous day

Mo Form of pool and shoal

Utilization g groundwate

Bottom sediment covering

jp-service of Hori MianiBale=uatenn L Lt trol
Utilization o‘rﬂ%aimedastater 5 Mor'ama Water Treatmwer

Sakae Brdg - Sanage Brdg 25 3 33 50 13 0] 0 0 0 0 0 0 0 0 0 0 0 0

(less data number)

et

Sanage Brdg - Johoku Brdg 2

.

Johoku Brdg = Asahibashi Brdg
(less data number) With TRWKR

In improving

Asahi Brdg - Matsushige Brd95 " "

Matsushige Brdg - Oseko Brdg _ :
1st. 2st.  3st. 4st.  5st.  6st.  7st. 8st. 9st. 10st. 11st. 12st. 13st. 14st. 15st. 16st. 17st. 18st.

H 09"
0% 100% Y

After stopping TRWKR
In improving a little

Bubbles from river bottom tend to improve a little in spite of stopping TRWKR. We guess recent
measures for water quality improvement work.
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1st -6th stage : With TRWKR

Bubbles from River Bottom No ren on e day and th previows

UDStream No rain on the day and the previous day
(Average between Sakae Brdg to Sanage Brdg)
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E 80 ° In-service of Horikawa Ugan Rain-water Reservoir for pollution control
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&

s~ 60

2y 50

i

= 40 - Upstream of Horikawa River

b 25 After 6th stage

B No bubbles from river bottom was reported

= 4 I 13
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S o
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H19.4.22~6.30
H19.9.8~12.16
H20.4.1~6.30
H20.9.28~12.16
H21.4.1~6.30
H21.9.27~12.16 | ©
H22.4.1~6.30 | ©
H22.9.11~1217 | ©
H23.4.1~6.30 | ©
H23.9.11~12.16 | ©
H24.41~6.30 | ©
H24.9.22~12.16 | ©
H25.4.1~6.30 | ©
H25.9.29~1217 | ©
H26.4.1~6.30 | ©
H26.9.29~12.16 | ©
H26.4.1~6.30 | ©
H26.9.29~12.16 | ©
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[How did bubbles from river bottom change in upstream of Horikawa river? \J>

Though number of data is not enough, no bubbles was reported after 6th stage.




1st -6th stage : With TRWKR
No rain on the day and the previous day

: Bubbles from River Bottom h ;
Mid-Downstream S

—_— (Average between Sanage Brdg to Oseko Brdg)
reported (%). With TRWKR °q Form of pool and shoal

100 : urmz%ﬁtm—cf—@urrdwater ®
egse of raw water transm ¢ ﬁBotton&sediment covering

tment Center

g 80 P In-servic i in- i i |

% >—e Ut|||zat|m of rglalmed wastewg‘er at Moriyama Water Treatment Center

o

v

Vv 60

&

N High temperature .

2 40— mproving trend worsened-the-condition After stopping TRWKR, state of

. ' bubbles slightly improved

g ,s  With TRWKR Warsen 25 SNty mp
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Number | o5 1St | 582st. | S83st. | 8B4st. | B5st. | $6st. | 7st. | SBBst. | Ost. [H10st. 38115t [5 125t 5 13st. 145t 5155t 5165t |1 7sti¥18st:
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©
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ofdata 105 206 167 47 97 5 82 63 73 108 100 9

How bubbles from river bottom change in mid-downstream of Horikawa river?
After stopping TRWKR, stat of bubbles got slightly improved throughout effects of recent measures for
water quality improvement.
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Bubbles from River Bottom from spring to early summer

1st -6th stage : With TRWKR
No rain on the day and the previous day
7th -17th stage : No TRWKR

No rain on the day and the previous day

Bubbles Bubbles . .
_reported (¥ From Sanage Brdg to Johoku Brdg .\ b data reported (%) From Asahi Brdg to Matsushige Brdg
Z_.ﬁ 100 iISI-l 00
0 =
10 Improved W
v 80 . LV
b Measures for water quality v 80 | d
% g0 improvement seemed to work. % oo 58 56 58 Improve
& decrease 2 decreased
i s o . e, o 42 g% 40 .
= 40 o go-...., ".\5.1. . = 40 . ‘n-o...o......,..” 31 ot
o 21 19 seeeopd 22: 0§ N 18 s 24
#
g H19.4.22 | H20.4.1 H21.4.1 H22.4.1 H23 4.1 H24.4.1 H25.4.1 H26.4.1 H27.41 S H19.4.22 | H20.4.1 H21.4.1 H22.4.1 H23.4.1 H24.4.1 H25.4.1 H26.4.1 H27.4.1
b ~6.30 | ~630 @ ~630 ; ~630 | ~630 | ~630 | ~630 | ~630 | ~6.30 L] ~6.30 | ~630 | ~630 : ~630 | ~6.30 | ~630 | ~630 | ~630 | ~6.30
Number Of§1st #3st. F5st. | F7st. | HBIst. %11st $B13st.5B15st. 8 17st. Number of B 1st. | 583st. | §85st.’ $B7st.| $B/Ost. B/11st./5813st. B 15st.8817st.
data 33 42 27 25 20 22 16 16 9% data 45 81 31 24 19 39 35 32 29
Bubbles ) Bubbles
L reported (%) From Johoku Brdg to Asahi Brdg . reported (%) From Matsushige Brdg to Oseko Brdg
100
e Not enough data ;100
0 )
Vv 80
\_;: § 80
S 60 ST, 860
) 240 1 W
,z 40 YA AC N g 40
i) ..0' PLE N
o 21,.. 20 N QP Improved decreased
'ﬁ 20 8 8 :"-.“..1‘0,.0" :2 20 7 %WHT
0 . 0 : 0 # 3 ! b o
& ® o m - 0 Tl mom =0
@ H19-4~22‘ H20.4.1 ‘ H21.4.1 ¢ HEZ4.1 ‘ H23.4.1 ‘ H24.4.1 ‘ H25.4.1 ‘ H26.4.1 ‘ H27.4.1 ‘ ,?n H19.4.22 | H20.4.1 ‘ H21.4.1 | H22.4.1 ‘ H23.4.1 ‘ H24.4.1 ‘ H25.4.1 ‘ H26.4.1 | H374.1
~630 | ~630 | ~630 i ~630 ~630  ~630 = ~630  ~630 & ~630 n ~630 | ~630 | ~630 | ~630 | ~630 | ~630 | ~630 | ~630 | ~630
Number of S8 1st. | 883st. $5st. | §7st. $Ost. #11st. 8 13st. 8B15st. H17st. Number of B 15t | SB3st. [E5st. | #7st. | 8Ost | H11st. $13st. % 15st. W17st,
data 12 14 12 5% 10 14 7% 5% 5% data 15 30 27 28 24 25 29 19 15

wor'e®”,

Bubbles from River Bottom from spring to early summer improved from Sanage Brdg to Johoku Brdg and from Asahi Brdg to
Ohseko Brdg. State of river bottom bubbles may easily be effected by temperature or tide, but recent measures for water quality
improvement worked. We need to continue the survey to make it clear.
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1st -6th stage : With TRWKR

i i No rain on the day and the previous day
Bubbles from River Bottom from Autumn to early Winter T BT

No rain on the day and the previous day

Bubbles Bubbles
reported (%) From Sanage Brdg to Johoku Brdg reported (%) From Asahi Brdg to Matsushige Brdg
s Xlesser data number =
@100 100
e 0
) , $
v 80 High-temperature worsened b 80 High temperature worsened
& the condition,. 2 the condition,.
9 60 2 60
2 R
b b
= 40 Z 40 30 35
53, ‘Cll, ¢". il' 23 ..¢".‘ ....>:. 19 :
§ 20 6 6 13'..13...I00n""ci> 13- ;i; 20 _ 71‘—1—3%.—.—1—20—‘—!—....-0000' 7 9..-‘:
i“ ’0.-“
# o m 0 m ® 0 0
S H19.9.8 ‘ H20.9.28 | H21.9.27 ; H22.9.11 ‘ H23.9. 11 H24.9.22 | H25.9.29 | H26.9.29 H27920 n H19.9.8 ‘ H20.9.28 | H21.9.27 1 H22.9.11 ‘ H23.9.11 ‘ H24.9.22 ‘ H25.9.29 ‘ H26.9.29 | H27.9.20
w ~1216 | ~1216 | ~12.16 | ~12.17 ~1216 ~1216 | ~1217 | ~1218 | 1218 | ) ~1216 | ~1216 | ~12.16 § ~12.17 | ~1216 | ~12.16 | ~12.17 | ~12.16 | ~12,18,
Number of B 2st. $4st. $6st. iH8st. %10st. 512st. $14st.H16st; 318st: | Number of| 382st. |$E4st. 3E6st.i8st. $10st. 5 12st. F14st. B16st. #18st:
data 47 O% 17 16 23 20 17 12 15 data 104 27 15 23 42 40 24 29 31
Bubbles Bubbles .
reported (%) From Johoku Brdg to Asahi Brdg reported (%) From Matsushige Brdg to Oseko Brdg
= ¥lesser data number =
41100 4100
o o
$ $
v 80 v 80
5 60 High temperature worsened 5 60
= the condition.. =
R 40 RECSEEE T Increased
2 17 s 17+ B
% 20 s w, .....V’—’L ¥ 20 suw, -
il 5 :o “.......000000000 *ant -ﬂ 3 0 0 :0 t:. 3.....0....0......’- ,'
: 0 0 & 0%°7 0o 0 & o == L 0 52
u H19.9.8 | H20.9.28 | H21.9.27: H2B88%1 | H23.0.11 | H24.9.22 | H25.9.29 | H26.9.29 | H27.9.20 n H19.9.8 ‘ H20.9.28 ’ H21.9.273 H23311 ‘ H23.9.11 | H24.9.22 ‘ H25.9.29 ‘ H26.9.29 | H27.9.20
Number of ~1216 | ~1216 | ~12161 ~1217 | ~1216  ~1216 | ~1217 | ~1216  ~121§ ~1216 | ~12.16 | ~12.16 ) ~1217 | ~1216 | ~1216 | ~1217 | ~1216 | ~1215
Gota | SE2st. WAst. HW6st. WBst $10st.F12st W1dst B16stH18st:  Number of B2st. Fdst. H6st. ‘H8st. 510st.B12st. H14st B16st. i 18st.
21 2% 3% 5% 12 12 10 6% 6% data 34 9% 24 19 31 22 24 12 20

1orhe°",

State of bubbles got worse compared 8t stage to 18t stage between Johoku brdg and Oseko
brdg. High temperature appears to cause it.




State of Bubbles in all sections

: ‘!r Tidal flow reaches
Frequency of : around Nayabashi brdg

bubble occurrence _ ot S % and Habashita brdg, it
days (%) b N B | makes froating sludge
Lameal gathered.

1st -18th stage : ¢ Asahi brdg
including all condition S :

80 Habashita brg

70 \ }::u ‘V‘ - '. . N A el ,I"._"‘J g2’ B N Y. A
\i : iy * e L
60

~

River widens and flows

50

slowly near Kitashimizu
hydrophilic square, so

\\\\\ ~—

sludge easily heaps.

NE»S>DHh @A (%)

40
30 : '
: Matsusigg| hndg - Asahtibrdg Johoku brdg
20 T ..... M‘
bahi brdg -~Johokurbrdg
10 ..... r .......
0 ﬂﬂ.ﬂ.”.l’l.ﬂ.n‘ 0o [ .I'I.ﬂ. nnl_____”.__l__.__.__._____ i
5)5EN-MH(@MMHIIIﬁgHmm#EEE:ﬂﬂﬁmﬁﬂ_lﬂﬂﬂMﬂIL:I:IJ
wHENIBRESHWSIIONZIEHE o Hig < 2%
WPWK @ 1 FRK < >
% ® ¥ 10 and under data number '~~~ Many bubbles =~ -

At survey of river bottom near Secretariat thinks that measures for

Kitashimizu brdg On December 26th , the water quallty improyement worked,
bottom could be seen Cleary (not so gnd bubbl:s from river bottom
dark) from top of bridge, and bubbles ecreased.
were not seen.




The difference in the occurrence of smell

/ . 6 . ” (g
The ratio of “Terrible smell = smell " was 44%, when “bubbles “ »
from the bottom”. On the other hand, That was 19 %, when “no between “bubbles from the bottom™ and

bubbles from the baton”. . 48 23, 'no bubbles from the bottom”.
mell often worsened, when “bubble from the bottom" appeared. 8 A2 1 stage, with TRWKR and No TRWKR. including all surveys

This tendency is clear between Asahi Bridge and Matsushige No rain on the day and the previous day

\Bridge compared to other areas in 15t stage. g
. " " " . Sanage Bridge ~Minatoshin Bridge
Relation between “bubbles™ and “smell The total rate of terrible smell

Bad smell and smell is 44%
Asahi Bridge ~ Matsushige Bridge

Between Asahi Bridge - Matsushige Bridge

Average of each stage

1st - 6th stage : with TRWKR

' No rain on the day and the previous day

80 - 7t = 16" stage : with TRWKR
No rain on the day and| the previous day

100

Bad smell
17%

Babbles from

the bottom

Sample
481

Slightly smell
31%

60 -

y = 0.7649x Terrible

5 o I
R* = 0.4067 2 The total rate of terrible smell.

Bad smell and smell is 17%

the bottom

Sample
2406

No smell
55%

Slightly
smell
29%

0 20 40 60 80 100
Bubbles; percentage of that from the bottom of the river

Smell; percentage of terrible smell, bad smell and smell

29




Change in occurrence of smell 1st - 6th stage : With TRWKR

No rain on the day and the previous day

(Average in some section) 7th - 18th stage : With TRWKR

No rain on the day and the previous day
% Except the data between Minatoshin Bridge and Oseko Bridge.

Mo Form of pool and shoal

Utilization of groundwate
il Cgvered sand

In-service of Horikawa Ugan Rain—-water Reservoir for pollution control

( S e Ctl On) Utilization of ecimed asteater Q Morima Water Treatmt Ceer

Sakae Bridge % ‘

~Sanage Bridge ® ® ® 2
(not enough data)

Sanage Bridge
~Johoku Bridge

After the stop TRWKR

? Improved / kept
Johoku Bridge 5 dh o
~Asahi Bridge e e e
(not enouh data) With TF" "
—Improved / Kept

Asahi Bridge | | 3¢
~Matsushige Bridge

-

Matsushige Bridge

—~ ; eoo : A : )
Oseko Bridge 1st. 2st. 3st. 4st. 5st.  6st. 7st. 8st. Ost. 10st. 11st. 12st. 13st. 14st. 15st. 16st. 17st. 18st.
S i
0% 100% Y

“Occurrence of smell” improved and kept after the stop TRWKR. It is considered that measures for
water quality improvement seemed to work .
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1st - 6th stage : With TRWKR

UpStream Occurrence Of Sme" No rain on the day and the previous day
. . . 7th - 18th stage : With TRWKR
Section (Average from Sakae Bridge to Sanage Bridge) No rain on the day and the previous day
With TRWKR
e T ® o Form of pool and shoal - —o-
_a Utilization of %oundwater
Increase w water transmission from Shonai River Covered sand
® Introduction of advanced water ireatment at Meiio Water Treatmenf®enter ———
n-servi f Horikaw n Rain-water Reservoir for pollution control
Utilization of reclaimed wastewater at Moriyama Water Treatment Center
8 —o c——>0 o—0
2 100
g 80
[aa]
2 . 6% [ ”
E There is no reports of “Terrible smell = smell
5 50 after 9th stage, in Upstream section
@
5 40
[>=
-§ 20 n
5 9 7 b
£ 3
= 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 (] [(=] o (=] (=] [{=] o M~ (=] (=] o [{] o M~ o (=] o (e}
o— (o] ~— o — o ~— o ~— o ~— o ~— o ~— o ~— o ~—
e © o © o © o o o © o © o © o © o © o
e ? — 1 - ] - l — H - l - l — l - l -
3 g o=y 9= U = ¢ = ! - & =y = & = 3
£} : : < < < - < i < < < N
8 s 2 g8 o m o § o 8 o T o 8 @ & o X o
~— ~— = (=] = ~— I o™ I o xI < xI wn X [{=] xI M~
X = ™ ™~ ™ ™ (o] (o] ™ o™
I X I j X I I I
1st st. 2nd st. ‘ 3rd st. 4th st. 5th st.|6th st. 7th st. | 8th st. | 9th st. 10th st.11th st,12th st.1 3th st 14th st.15th st.16th st.17th st.18th st.
Sample 23 40 15 2% 8% 3% 5% 8% 5% ox % 8% 8% 7% 7% 1% 4% 4%
ot'9°"
XxFew data . .
Hl Change of smell in upstream section
— There is no reports of “terrible smell - smell” , after 9t stage, although few data.
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Middle and

Downstream Section

1st - 6th stage : With TRWKR
No rain on the day and the previous day
7th - 18th stage : With TRWKR

Occurrence of Smell
(Average from Sanage Bridge to Oseko Bridge)

No rain on the day and the previous day

With TRWKR

o=t _I5W ® o Form of pool and shoal ® ®
________________________ i Utilization of %’U"dwatef P
"""""""""" iIncrease of ray water transmission from Shonai River Covered sand

E ° Introduction of advanced water treatment at Meilo Water TreatmenfCenter

T 100 sl : - :

& Utilization of reclaimed wastewater at Morivama Water Treatment Center

= *—e *—e

e

= 80 -

[==]

= High temperature worsened the condition, which

% 60 caused blue tide and red tide coming upstream, —_—

£ and sludge floated on the surface of the river.

@ i 45 .

= With TRWKR . With TRWKR
- 31 Improved/kept “ee. 23 B8 Improved/kept

5 X 25 _.*"Wotsened ,_ A . R OB

pus 'o.‘ 1.9..’ °® 18 o, o® Ve, %0, 19

:g 20 t 13 oo; . 019. ..1.2 ...o ° . 14..‘ A 15

S o ..... ...... ...' .......* ° ... A ®e .......> 9
2 A et i e, 8 >

% 0 - T E— S S S S — hd ‘ B X 3 o —
g (=] ©w (=] 7] o [{=] o ~ (=] (Ie] [=} [I] o M~ [=] [(e] (=] [(e]
- « - 0 oy “ - « - ® - @ - @ - “ - @ -
=] [{=] N [{2] (o] [(e] (4] w o~ w0 (o] [{] o~ (] o~ (1] o~ [{=] (9]
2 l £ l b’y l - l by l Y l by l by l by l by
5 N d |3 sl |l izlilzldlzl & izl ]38
S ¢ & © m @ § @ & @ I & 8 & € & % o
(= — - == o T - n o~ b ™ m d < I [Te) T © T N~

= = pm = N o™~ o o N ™~ N (o]
= = ju = pu = = ju = p p pu
1st st. | 2nd st.| 3rd st. | 4th st. | 5th st. | 6th st. | 7th st. | 8th st. | 9th st. 10th st./11th st.12th st.|13th st.14th st. 15th st. 16th st.[17th st./18th st.
Sample 106 210 170 50 109 62 84 67 75 113 108 98 93 82 87 62 74 82
worie®”

Hl Change of smell in middle stream and downstream section
After the TRWKR, the smell was worsened. After that, at 12t and 13t stage, the smell
worsened, but in other stages, it improved.
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1st, 3rd, 5t stage :With TRWKR

Occurrence of smell g e e I et gt
. 7th 9th 11th {3th {5th {7th stage:No TRWKR
Sprlng~Ear|y summer No rain on the day and the previous day
Sanage Bridge~Johoku Bridge Asahi Bridge~Matsushige Bridge
100 *Few data 100
Improved
80 —|t’ s assumed that there 80

are results obtain by new

60 water quality improvement RALIR
.., Measure Decreased 60 43 © 444 Decreased
* ! R 39 37 KN ** ....°"0. 35 39
27 29looooooocoo....,.......> an 32 ceeeN, ool TR
15 . -’22 ’- 19 ..’:17 ‘:
20 10 10 5 I‘ 20
i = 0 - 0

H19.4.22 | H20.4.1 | H21.4.1i H22.41 | H23.41 H24.41 H25.41 H26.41 H27.4.1
~630 | ~6.30 ~630: ~630 ~630 ~630 ~630 ~630 ~6.30

Istst. | 3rdst. | Sthst. i Tthst | Othst. | 11thst  13th st 15thst. | 17th st

H19.4.22  H20.41  H21.4.1: H22.4.1 H23.4.1 H244.1 H254.1 H26.4.1  H27.4.1
~630 ~630 ~630: ~630 ~630 | ~630 ~630 ~6.30 @ ~6.30

1stst. 3rdst. | Sthst ~ T7thst. | Othst | 11thst. 13th st 15th st. | 17th st

Occurrence of smell the ration of Terrible smell and Bad smell.Smell {%)
B
o
oS Wy

Occurrence of smell the ration of Terrible smell and Bad smell,Smell (%)
o
o

Sample 33 42 30 24 20 25 16 16 9% Sample 46 81 37 25 22 43 35 34 29
Johoku Bri sahi Bridge Matsushige BFMWROSeko Bridge

_ +100 :

%100 3 High temperature worsened the condition, which

3 80 - 80 caused blue tide and red tide coming upstream,

2 % 3 and sludge floated on the surface of the river.

g .‘ 60: F- ‘l.. -

$ 60 50 et § @

; *e.,, ~ xFewdata : 39 ., Decreased

£ 40 33 £ 40 31

; .'n. s ....N 20 ‘

g 16 *. 20

E 20 7 14 _._.A.O‘- .,“ E 20 7 I I I

E 0 | | 10 F, M

K H19.4.22 H204.1 H21.4.1} H2241 H2341 H2441 H2541 H264.1 H37AT : H19.422 H204.1 H21.4.17 H224.1 H23.4.1 H24.4.1 H25.4.1 H26.4.1 H27.4.1

E ~6.30 ~6.30 ~630: ~630 ~630 ~630 ~630 ~6.30 ~6.30 § ~6.30 ~630 ~630: ~630 ~6.30 ~6.30 | ~630 ~6.30 ~6.30

1st st. 3rd st. 5th st. 7th st. 9th st. | 11th st. 13th st. 15th st.  17th st. 1stst. 3rdst. 5thst.  T7thst. | Othst. | 11thst.  13thst. 15th st.  17th st
Sample 12 14 13 Sk 9% 14 7% ok 6% Sample 15 33 29 30 24 26 35 32 30

Occurrence of smell from spring to early summer was improved between Sanage Bridge and Oseko Bridge After the stop o
TRWKR. Because Occurrence of smell is easily affected by temperature and observed time tidal, some points can not be
confirmed. Although it’ s assumed that there are results of new water quality measure. We need to continue the survey to 6 3
make it clear.




Occurrence of smell

Autumn~Early winter

2nd, 4th 6th stage: With TRWKR
No rain on the day and the previous day
8th ,10th ,12th 14t {6t , {18th stage : No TRWKR

Sanage Bridge~Johoku Bridge

£100

&

5 80 High temperature worsened the condition, which

s caused blue tide and red tide coming upstream,

3 60 and-sludge floated-on-the surface of the river:

£ 40

g LT} "'0

g 20 ." Y %
%’ 9 9 6 . 6 3- ooooooooooo’ﬁ 7 :
E g — B mim

§ H19.9.8 H20.9.28 H21.9.27:H22.9.11 H23.9.11 H24.9.22 H25.9.29 H26.9.29 H27.9>20
g ~1216 | ~12.16  ~1216: ~1217 ~1216 ~1216 ~1217  ~1216 ~12.16
8 2ndst. | 4thst. | 6thst. i 8thst  10thst. 12th st.  14th st. | 16th st. 18th st

Sample 47 11 17 16 23 20 17 11 15
Johoku Bridge~ Asahi Bridge

H 100 High temperature worsened the condition, which

E 80 caused biue tide and red tide coming upstream,

2 and sludge floated on the surface of the river.

s 50 240" _' 41 not enough data

£ 40 DAL 36

% 20 15 ........ “l..

0 0 0 :0:

E H19.9.8 H20.9.28 H21.9.27: H22.9.11 H23.9.11 H24.9.22 H25.9.29 H26.9.29 H.2.7.-9720

£ ~12.16 | ~1216 ~12.16: ~1217 | ~12.16 ~1216 ~1217 ~12.16 ~12.16

2ndst. | 4thst. 6thst | 8thst | 10th st. 12th st. 14th st. | 16th st. | 18th st.
Sample 21 2% 4x 5% 12 12 11 6% 7%

2100
£ 80
T 60
40
23
: 20
- 2nd st.
Sample 107
z 100
: 80
£ 60
£ 40
f20 12
8 2nd st.
Sample 35

No rain on the day and the previous day

Asahi Bridge~Matsushige Bridge

High temperature worsened the condition, which
caused blueitide and red tide coming upstream,
and sludge floated on the surface of the river.

‘-.. 26 ‘-.'

19 D .oooooooooooooooooooo
4 . 12 9 8 O’.Qj-s‘

H19.9.8 H20.9.28 H21.9.27 H22.9.11 H23.9.11 H24.9.22 H25.9.29 H26.9.29 H27.9.20
~1216 ~12.16 ~12.16: ~1217 ~12.16  ~1216 ~1217 ~1216 ~12.16

4thst. | Bthst i 8thst  10thst. 12thst. 14thst. 16th st. 18th st.
28 16 25 43 40 25 29 32

.

Matsushige Bridge~0Qseko Bridge

High temperature worsened the condition, which
caused blue tide and red tide coming upstream,
and sludge flgated on the surface of the river.

e 29 not enough data
15 5' oooo1o3oo-o.>‘ 14:.

114, LY
H - B

H19.9.8 H20.9.28 H21.9.27 H22.9.11 H23.9.11 H24.9.22 H25.9,29 H26.9.29 ' H27.9.20
~1216 | ~12.16 | ~12.16: ~1217 | ~12.16 | ~12.16 ~1217 ~12.16  ~12.16

4thst. | 6thst ~ 8thst | 10th st. | 12th st. | 14th st. 16th st. | 18th st.
9% 25 21 35 26 29 16 28

[ Occurrence of smell at 18t stage was almost the same as that at 17t stage after the
S

top TRWKR.
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Sakae
100%

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Ratio of kind of smell,Component (%)

Sanage
100%

90%
80%
70%
60%
50%
40%
30%
20%
10%

Ratio of kind of smell,Component (%)

Kind of smell( each division )+« +spring~early summer

Brdg.~Sanage Brdg. @Ditch B$ludge ORottan egg =Pulp oSea o Others
4.............gmth.I%WKB .................
33
50 50 50
100
67
50 50 50
xFew data
|...No-data
1st st. 3rd st. 5th st. 7th st. 9th st. 11th st. 13th st. 15th st. 17th st.
Sample 3% Sample 2% Sample 2% Sample 0 ¥ Sample 2 Sample 1 % Sample O * Sample 0 %
Brdg.~Minato Shin Brda. oDitch  ®©Sludge  ORottanegg ~ ®Pup  ©Sea  OOthers
With TR WgR 5 - 5
e I F—F 7 3
386%- 16 % : 119%_ =52 88%| 16 | 76% 7§ 86% ? 86% B 81
9 1
3 I / 8 3
32 v, 34 £
27 .: 37 :....lwl....l...l....l........‘%""’:36 ’: 777777
NG Jeeerd B Abouf 40% [+==*
eum, o* - ...?
54 55 I. ‘.C...I........l........l52......l......>l :
. o 45 |7
oe 36 = a4 oo
o ¢ y ” 0,
No-data The-rate{ of ['Ditch] + “SIudgT ig-abou 80{% Abgut 40%
1st st. 3rd st. 5th st. - 7th st. 9th st. 11th st. 13th st. 15th st. 17th st.
Sample 111 Sample 75 Sample 68 Sample 47 Sample 50  Sample 68 Sample 43 Sample 36

1st 3rd 5t stage

With TRWKR
No rain on the day and
the previous day

7th, 9th 11th {3th 15th {7t stage
No TRWKR
No rain on the day and
the previous day

H Change of the smell, from
spring to early summer, between
Sanage bridge to Minatoshin
Bridge
—The ratio of “Ditch” and
“Sludge” was about 80%. Each
was about 40%.

There is no significant change in
7th stage and 17t stage /

% 0% item isn’t displayed.
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Kind of smell( each division)- - -autumn~early winter

2nd, 4th 6th stage

With TRWKR
No rain on the day and
the previous day
8th ,10th ,12th 14t {6th , {18th stage

No TRWKR
No rain on the day and

the previous day

Il Change of the smell, from
autumn to early winter, between
Sanage bridge to Minatoshin

JDecreased

Sakae Brdg.~Sanage Brds\mth TRWKR®DHeh oSludge ORottan egg oPulp DSea oOthers
100% < »
90% — 20
80%
f;f' 70% 1 20
3
§ 60%
§ 50% || 20 100 100 100
T 40%
w
s 30% [
-
E 20% [ |40 Not enough data
; 10% —
g 0% 1 1 1 1 1
2nd st. 4ht st. 6th st. 8th st. 10th st. 12th st. 14th st. 16th st. 18th st.
Sample 5%  Sample1*  SampleO *  Sample 1*  Sample2 ¥  Sample 0%  Sample 0%  Sample 0¥ Sample 0 %
Sanage Brdg.~Minato Shin Brdﬁlith TRWKR 22th oSludge oRottan egg oPulp DSea oOthers
T g TTTTITTTTTTITRPPPPPPRRPTRE oot LI, 5 ..... [
95% | 10 13 8 6
90% | 14 I 15 76%’ L2 Q.90 QAo 2 8 19 14
0, *
+~—81% 1 k al 7 097 "_‘3?’_., 4 _.§6%
80% || -2 g .} 30 LEEL] *»J—l g 6 .g()un 5 10 |
g 70% e 16 ’ .A 5 .. "%y 24 ”‘v 680" 8
g ., “' * s 40 k cee ., 31 "‘ 19 ‘t‘
§_ 60% — TR 13 P ".‘ Pens® * A% '"'"'":._'17- R T Ty . :‘. > F et
£ 50% || % 344
Q 4 aaap »" ..’0 19 fens
E 40% | .ﬁ "a LN ] .>
"2 30% ] 65 55 65 -..“ 62 R
L] L N W)
E 20% | H .fg‘. [ ] .4?1. Poooeodo oo poocooo LK N K] o000 37. "A,.“'A»:" 34:. A.DE
S . " age
S 106 The rate | of [Ditch? +“Sludgg” isabout 70%
g 0% I ? 1 | I 1
2nd st. 4ht st. 6th st. 8th st. 10th st. 12th st. 14th st. 16th st. 18th st.
Sample 111 Sample 20 Sample 20 Sample 30 Sample 53 Sample 50 Sample 36 Sample 16 Sample 29

Bridge

—The ratio of “Ditch” and
“sludge” was about 70%.

In 18th stage, it was especially
reduced the smell of “Ditch”

and “Sludge” than in 8t stage./

creased

¥ 0% item isn’t displayed
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6.7. Colors Legend

Bmilky red tide
@milky white  @yellow brown
@pale gray @brown
yellow green  d5green brown
@pale yellow gray

sludge We classify the
©aray colors into three
groups, milky, red
d0gray green tide, sludge on the
dDdark gray basis of the data of
the Fixed Point
Observation.

@pale gray @gray yellow

yellow green green d0gray green Tdark gray

_ i — ; These photos were taken on \
Tre —— ' : November 11, 2015 around
atori Bridge---pale gray yellow Qe Shiratori Bridge. The color of the
photos: secretariat , November 11 2015 : . _ i river was pale gray yellow.
| = R il b — i - There were many labored mullets
- : : o ° 7 at the surface of the river.
There was a smell of the rotten
egg odor (hydrogen sulfide) .




Ratio Of COIOr 2nd-6th stage : With TRWKR

. . . . No rain on the day and the previous day
Sanege Brldge =~ MlnatOShIn Brldge 7th-18th stage : No TRWKR No rain on the

day and the previous day

= 1 O 1
50 Frequent cotors:®paie gray veliow green, (Qgray yettow green, (0gray green
5 | o2nd stage  O3rd stage  D4th stage
LA M Number of research
a0 | DSthstage  m6th stage  ©7th stage : g 99 2nd stage 213 11th stage 113
' 3rd stage 176 12th stage 98
B8th stage  ©Oth stage  C10th stage : 35, 4th stage. 52 13th stage 93
i N A h 111 14th 82
©11th stage ®12th stage =13th stage Fallll a1, B8 3I sth stage th stage
s 3 tnll180 "y 30 ( 6th stage 63  15th stage 89
= =14th stage ®=15th stage O16th stage ol 27 7th stage 85  16th stage 63
S 25 | U84l d y 4 8th stage 67  17th stage 77
© o17th stage m18th stage v ol Tl 2o HIM | H 9th stage 76  18th stage 90
s i it
z 2 520 | 19 1419 19
= ' . fe
- ! ] 15
5 15 | , K 713
= 10 il
oc
717
° 4 NPV BK ; 4
29 3 2 3 3
| o il
Wl s . ! | A b a0 ol 1 © 0
173 > = = = > = : - = = = ! > > = = = »
2 =2 s S < 3 s S, =3 2 2 . = s S < z = >
e —e— —_ —_ g g (= —_ :: ;,_d-—, > e el | (=) (=) g —_ g — - o =
s @‘é > =5 > © S o g oTTESTTITTTTTTT o ®» = == é @’; s
S © S © ® =2 &3 - s sz @ @
5 =S °z 5 & & 2
© 2 s g @

BFrequent colors?
@®pale gray yellow green,
@agray yellow green,
d0gray green

72




Change Of CO|0I'S (Spring ~ early summer) The 7th, 9th, 11th, 13th, 15th 17th stage:

No TRWKR ,No rain on the day and the previous day

Omilky Ored tide osludge Ocolorless =the others

Sakae Bridge~Sanege Bridge

0%  10% 20%  30% Legend

a0% B milky M red tide

50% 60% 70% 80% 90% 100%

7th stage 40% 60% @milky white  @yellow brown
(5%) C | ; I i I ! @pale gray @@brown
9th stage 100% yellow green  (5green brown
N _ : ‘ ‘ @2pale yellow gray
11th stage | 11% 78% -
(9%) 3 ; : \ sludge
‘ ' ' ‘ ®gray
13th stage 26% 75%
G N S 5 dgray green
1 ? dddark gray
15th stage 86% -
(7% | i | i | ;
17 tage ‘ _ 100% ‘ B Change of colors after the stop
' . of TRWKR
the-number.-of surve Note: % few data ) o
) i —The ratio of Milky increased, red
. . . . tide decreased, colorless increased
Sakae Bridge~0seko Bridge omiky ored tide @sludge Ocolorless =the others compared with 7 stage.
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% |n the 17th stage' compared to the
’ ! f ! ‘ f f ’ ! ‘ 15th , the ratio of milky and sludge
7th stage 28% 9% 18% increased, the ratio of red tide
(85) IR i i | | decreased.
" hiw I J i ‘ ‘ : We think that the water quality has
9;: stage 3 ?1% 5 34 155% b_ get better by the new measures for
(76) * ] P N | | | | water quality improvement. We need
11th stage 19% : 9% 18% 2 to ascertain the facts by continuous
my T T survey. /
13thstage | 13% |} 21% 3a% i
93) i RN B
15th stage Ea0% : 15% | 7% 2
%) increasedv __idecreased v increased
17th stage 33% 4% 19% 5%
an 1

T 1 i T i | |
Ratio of Milky increased—red tide decreased, colorless increased
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C C The 7th, 9th, 11th, 13th, 15th 17th stage:
RatIO Of COIOr (Sprlng ~~ early Summer) No TRWKR ,No rain on the day and the previous day
sanage Br idge~Johoku Bridge Omilky Sred tide osludge Ocolorless =the others Asahi Bri dge~MatSUShige Br idge

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

T

Omilky Ored tide osludge Ocolorless =the others

T T

7th stage . 33% |4%| ,34% 7th stage | 20% 12% ‘ 12%
(20 T @ 3 PR
oth stage HE” 15% othstage | i27% 1 14% 3[s%
(20) L i g (22) F H i 5

.
™

1o19y G

iihstage | a4% tthstage | 21k |8

(48)

@n

13th stage 13thstage | 20%% 14% |
(U ARG o @ ‘ G

15thstage | ) 15th stage |
(16) : — (34

17th stage | | TE 171;; stage |
(12) H I T T 1 ! 1 ( ) .

'vag:;gcreaéeq‘ﬁ

S Compi . Matsushige Bridge~Oseko Bridge
Johoku Bridge~Asahi Bridge Omilky Ored tide ©sludge Ocolorless =the others g g gnmllky Ored tide Osludge Ocolorless =the others

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

[ I ! ! !

7th stage 50% Tthstage | 23% | 10% | 13% B

(6%) g (30) | 1 L i : 3

oth stage 2% | 1% 9th stage | 3% L | 8%

(9%) ? 25) L ‘ 1]
thstage | 14% | 36% thstage | 7% |  22% | i20%

(14) | f ! (27) ! ; ‘ T ! !
13th stage 28% | 1w | 13th stage B aax | | 40%

7 [ [ [ [ [ [ [ ] O S R | N
15th stage 100% 15th stage | 26% | 2% | 15%

S S I N I N A R @) —decreased v/ __jincreased
17th stage 83% - 17th stage | 24% | % | 23%

(6%) T T T T T T T T (30) I T T T 1 pay! ! ! L

Note: 3% few data Sludge increased

l Change of colors after the stop of TRWKR

Ratio of Milky, sludge decreased, and colorless increased after the stop of TRWKR at 17t stage around Sanage Bridge~Johoku Bridge.
Ratio of Milky, sludge increased, red tide decreased around Asahi Bridge ~ Oseko Bridge. We think that colorless increased Sanage Bridge
~Johoku Bridge by the new measures for water quality improvement. We need to ascertain the facts by continuous survey.




Change of colors (Autumn ~ Early Winter) The 81, 10%, 12, 14t, 164 18 stage:

No TRWKR ,No rain on the day and the previous day

sakae Bf | dge~sanege Bl' | dge omilky Ored tide osludge ocolorless =the others

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% Lege_nd .
T T ! ; : ! w w T B milky M red tide

8th stage 87% @milky white  @yellow brown
@ @pale gray  d4brown

10th stage 67% yellow green d5green brown
@) T § § é 3 3 | | @pale yellow gray

87%

12 th stage

8 ‘ . sludge
1 1 l 1 : ®gray
14 th stage 100% d0gray green
(7*) ] 1 1 ]
: : | 3 ; dddark gray
16 th stage 100%
(1%) ‘ T T T
18 th stage 100%
(4%) i

( ) the number of survey Note: % few data

Sakae Bridge~0Oseko Bridge Omilky Ored tide @sludge Ocolorless =the others /l Change of colors after the stoh

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% | Of TRWKR
r r z r ! z r ; r —Sludge increased, Milky and red
8th stage 35% 7% | 7% tide decreased, colorless increased
(67) I . ] T . L ! 3 compared with 7t stage.
—— T : 1 1 1 We think that colorless increased
10th stage _ |s%g 8% PR ‘ ‘ ‘ at 16t and 18t stage by the new
(13 F R I EEE measures for water quality
i H ne § improvement. We need to ascertain
12t(: 8s)tas;e | 30::96 | 4%._ :}B" i 1 ; | 3 3 the facts by continuous survey. J
tathstage  16% | e  j2T%; b
(€2) i 3 o™
16thstage  22% i 5%/ i 28% | |6%
(63) I v ¥ v Yincrease
18 thstage| o275, ]Ef 19% | 6%
(90) ‘ ‘ . 75

Sludge increased—Milky and red tide decreased. colorless increased



Ratio of color (Autumn ~ Early Winter)

Sanage Bridge~Johoku Bridge  omiky ored tide osiudge acolorless =the others

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

8th stage __51% |

12%

(16)

10th stage 7 A

(23)

12 th stage
(20)

- | -

pr T 0w | o5 Eil

& [w [

t4thstage  18% (| gy |  S2%

(7

16 th stage 345
(12) N

|e!s.::'.| 325%_:'.

18 th stage 25%
(20) T T T i

15%

Johoku Bridge~Asahi Bridge
0% 10% 20% 30% 40% 50%

Omilky Ored tide osludge Ocolorless =the others
60% 70% 80%

The 8th, 10th, 12th, 14th, {16t 18th stage:
No TRWKR ,No rain on the day and the previous day

Asahi Bri dge~Mat sushi ge Br Idge Omilky Ored tide osludge Ocolorless =the others

0%

8th stage
(25)

10th stage
(43)

12 th stage
(40)

14 th stage
(25)

16 th stage

d8cre

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

32%

o
=

14x.,:'.}s E

18 th stage
(32)

s increased

omilky ored tide osludge Ocolorless =the others

Matsushige Bridge~Oseko Bridge

0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

8th stage 8th stage 20% | 18%
4 (21) i
10th stage 10th stage 20 | oK
(12) (35)
12 th stage 12 th stage 45%
(12) (26) E
14 th stage 14thstage  14% | 3 faay
(n (29) i ; |
16 1 stage 16 thstage  19% ‘ 135 | 49%
6 (16) v decreased
18 th stage 18 th stage 27% bsg| 7,{ 7%
(8%) | (30) : ‘ : ;
Red tide decreased

Hl Change of colors after the stop of TRWKR

Sludge increased, and milky decreased. colorless increased at 17t stage around Sanage Bridge~Johoku Bridge compared with the stage after the
stop of TRWKR. Milky and red tide decreased around Asahi bridge and Oseko bridge. We think that colorless increased at 16t and 18th stage 7
around Sanage Bridge ~Johoku Bridge by the new measures for water quality improvement. We need to ascertain the facts by continuous survey.




Cigarette butt:

a [ J ® 0 d g D 0
O O d(e
ANUE PAOUE 0 0 U C U 2 C UC o o TR 0 0 d 0 D 0 0
0 110 16 dye, d C 0 HMLitters component:Plastic wastes (PE, plastic bag, noodle cup, foam tray,
28 e .. . " pet bottle ,etc.), can, glass, cigarette (wrapping, butt)
° = P‘E—S{Wmeans tllal. N ‘ | ‘ | | | ‘ |
26 +4200: shopping bag was found 1.8 times in 10 o2nd stage, all sections ~ =3rd stage, all sections
> o investigations. (or 18 times in100 . .
=24 ueney---of-----@vesﬁgaﬁons) —— o 4th stage, all sect!ons obth stage, all sect!ons
=22 ors-were — m 6th stage, all sections @ 7th stage, all sections
220 decreased—E 0T . a4 Y @ 8th stage, all sections O9th stage, all sections
E 18 S oot 200 B Y QN R 0 10th stage, all sections @ 11th stage, all sections
; TN || O G . @ 12th stage, all sections m 13th stage, all sections
o14 U1 . T SSESSEENS W m 14th stage, all sections  @15th stage, all sections
=S 12 el: S g VSONT N W o 16th stage, all sections  ©17th stage, all sections
I= 10 | = 18th stage, all sections
b7y 8 2 b = "y -
5 6 itters collected in ‘the clean-up activities in 2"‘i stage
=4 4 (Photo: October 25, 2008) 5
:"j 2 1.1-a 1.0 4 VA 04 - a5y |- A L 5% 0%y
02 21 %4 Ue 0. 3050270
2 oo d. 0 03205 O
g o= S w -} g D = D = (=] — -] 2 o™ :.
= 3 = - Z £ TS 8 = £ = a = > =
g -— - -— g -— -— —_ - < ~N (=1 = °
< % E g .g _g : g .g 3 g % g g g .
= 2 £ &2 5 * =3 2 3 £ =2 % 3 =
Total of 18 kind of e = % = ade=2g = 3 = 2.
Frequency of finding prd ~ =a 25 e o- e e
Litters every stage g f '; 3 5 Note: Frequency (times/10 investigations) = the 5’ ..
= @ 5 = times of finding/the times of investigationsx10 5
2 S = % Frequency is not the amount of Litters.
P = If we found a kind of Litter, we counted one finding.

“o“go!‘

B Frequency of finding Litters on Riverside Ways?

Horikawa rever.

Frequency of Litters in 18t stage were decreased to about 30% (8.1/26.0%x100=31%) as compared to 2"d stage
starting investigations. This is the result that we can feel a change in the consciousness of citizens have appeared by
spreading the relation of citizen loving Horikawa rever, and increasing the organizations and the companies cleaning
Cigarette butt was the most frequency Litters.
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From 2nd to 6th stage :

Littel‘S on RiverSide WayS With TRWKR No rain on the day and the previous day

nd th : From 7th to 18th stage :
(From 2Mto 18 Stage' each sectlon) No TRWKR No rain on the day and the previous day

( )Number of
. investigation

1st stage
(0 :

oplastic acan Obottle Opaper ocigarette

Plastics : in decreasing trend

(2%9)‘! stage 437% .r T0% [B%1 ;

(13# stage 4(?% .3% 1I% )1% '_“
stage : 3% ‘I Q% Y% ]Q% s
stage 37 =T lw )/% o

stage =gy 11% 20%.

O_A

stage

stage 24%

|7%_J1% 15% [

e e o e
198 stage —33% .r H%_M — 3%
11th stage —30%— 1(1% 5% 18% _f—— 37%
12 stage —30% ‘7% 8% 18% F _ _
13th stage —33% = .rﬁ% !l%] 4% = ——43%
14th stage s/ I' 8% M T9%—Tay ——43%
15th stage — ‘ y Y — :
(96) n | ] O
(16g}th stage 77% PP LA xm —20%.=="T 44%

N | ent® ‘ -““II ! : % E
17th stage [TT2%C BY3Y% 18%{ .. 64%
(81) o T ; RN i 5 Lats of butt
(Lg;h stage 20% f'n% W10/ —— i m i i

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Note: Component ratio (%) =the number of sighting each kind of litter,”the number of sighting all kind of
litter X100 Litter does not include leaves, branches and grass.
%k The number of sighting is not the number of litters.
We count one, even if at least one litter is sighted in the survey.

HMLitters component:
Plastic wastes (PE, plastic
bag, noodle cup, foam
tray, pet bottle ,etc.),
can, glass, cigarette
(wrapping, butt)

— The rate of cigarette was high. Plastics are in decreasing trend.

[lWhat kind of litters was found on the riverside ways more frequently?

Conspicuous littering of
cigarette butts.




Change in Floating Litters

From 2 to

With TRWKR No rain on the day and the
previous day

Number of survey

6t stage :

From 7t to 18t stage :

HMLitters component:Plastic wastes (PE, plastic bag, noodle cup, foam tray,
pet bottle ,etc.) ,can, glass, cigarette (wrapping, butt)

tst-stage+145
2nd stage:255

n All section 3rd stage: 191

The floating litters were dth stage:54

4 ~decreased to less than 50% g s 19~
"""" . 7th stage:90
{13.0] Decreased to 1.4 8th stage:75

3 teedll | per one survey 9th stage:81

T R . Rate of 10th stage:122

i2.2 ind lia hiqh 11th stage:122

L plastics | is high {5y 4 2ce: 106

Number of litters per one survey
N

1.3th stage:101
14th stage:89
..., 15th stage:96
9 * 16th stage:64
¢ 17th stage:81

5
=2,
0
o
3
s
. .

|

DO 1st stage
D 3rd stage
O 5th stage
@ 7th stage
D09th stage
@ 11th stage
@ 13th stage
0 15th stage
@ 17th stage

02nd stage
D 4th stage
m6th stage
o0 8th stage
010th stage
@ 12th stage
14th stage
o 16th stage
0 18th stage

w 18th stage:94

0.4
”m.lxd].lﬂmo

The sum of each stage, W

The number of litters per

No TRWKR No rain on the day and the
previous day

| I | n

one survey
0.1 w
0

Total plastic can

Kind of

BWhat trend the floating litters go?—The \
number of floating litters at 18th stage was
1.4litters/one survey. The floating litters
were decreased to less than 50% as
compared to 1st stage.

Rate of plastics was high, and the number
of plastic was 0.9 per one survey.

/

bottle
litters

paper

cigarette

Note: the number of litters per one survey = the number of each litters
found in all survey / the number of surveys
kthe number of litters is the number of litters found in all survey
If the number of litters was reported “countless(=%%%)"in some survey,
it count 10", the maximum number of other reports.
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Change of the number of Floating Litters

Number of litters per one survey

Sakae Bridge~Sanage Bridge o1st stage o2nd stage
Number of survey 03rd stage 04th stage
A small number of st tage:52 10 stage:9 @5th stage u6th stage
nd stage: stage:
3rd stage: 15 12th stage:8 B7th stage 08th stage
4th stage:2 13th stage:8 o9th stage o10th stage
: h 7 o011th stage @12th stage
s :Z m13th stage o14th stage
stage:
i siage 4 o15th stage o16th stage
18th stage: 4 o17th stage o18th stage
B n-o ne
o 0.1 UL O A I U
= n | Qm1y 91 o
can bottle paper cigarette

Kind of litters

00

Sanage Bridge

~Johoku Bridge

Toh =
o

N

umber of survey

Tst'stage:37  10th stage:
2nd stage:47  11th stage:

)
o 4

d-stager42—12th stage:
h stage: 11 13th stage:
h-stage+30——t4th-stage:
6th stage:17  15th stage:

- Fih-stage+24-——16th-stage 12—
8th stage:16  1T7th stage:

_Oth stage:20 18th-stage:

Ay

O1st stage
o3rd stage
o5th stage
m7th stage
09th stage
011th stage
@13th stage
o15th stage
o17th stage

o02nd stage
o4th stage
m6th stage
o8th stage
010th stage
a12th stage
14th stage
o16th stage
o18th stage

0.5
0404040 11

o = P W A~ oo~

Number of litters per one survey

0.8 04 0:3 0.308
[ %27 oro1 OF M_ 0102,
can bottle paper cigarette
Kind of litters
Johoku Bridge~Asahi Bridge o ; s; sttase Dimi sttase
OJrd stage u} stage
A small number of = asth stage m6th stage
1st stage:12 | 10th stage: 12 a7th stage o8th stage
2nd.stage:21 11th stage:14 o9th stage a10th stage

3rd stage: 14
4th stage:2

12th stage: 12
13th stage:7.

5th stage: 13

14th stage: 11

o11th stage
@ 13th stage
o015th stage

@ 12th stage
o14th stage
@ 16th stage

O = N W A 000 N
T

Number of litters per one survey

6th-stage+4-—----15th-stage:5.
7th stage:6 16th stage:6 o 17th stage o18th stage
8th-stage:5 17th-stage:6 1.7
9th stage:9 18th stage:8 0.4 M
0.2 ) 02 04

0.1 .2 0.3 .2 )

= 02930128 | or”
can bottle paper cigarette

Kind of litters

From 2nd to 6th stage :

With TRWKR No rain on the day and the previous day
From 7th to 18th stage :

No TRW No ra|n on the day and the prewous day

§ |Captured litters are pulled up ____
on a regular basis, it is
§ |disposed of is recovered.

y

1, . “al i
Litters collection Litters collection | Weir

P : basket
basket y T Floating

Litters

Caught litters are
captured in the litters ] "
collection basket. Horikawa

Upper ‘Sewage river
4 stream 7
By utilizing the low tide, Litters
gather in one place collecting fence.

Depending on the water level of
Horikawa rever, inflow gate falls in the
I matic, then foating litters are catched.

D

Installation condition of the facility Sectlonal view (image)
Document Websue of Nagoya mtv

HEWhat trend floating litters in Sakae Bridge ~ Asahi

Bridge go?

—Floating litters in “Sanage Bridge ~ Johoku Bridge”

section decreased significantly in 17th and 18th stage.
As a factor, it is considered that of the two.

[@Litters to fall on the river like the wind decreased,

because litters on riverside way decreased by a change in

the consciousness of citizens.

@Floating litters are effectively removed, so litters

catcher established in downstream of Johoku Bridge is

operated well.
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From 2nd to 6th stage :

Change of the number of Floating Litters With TRWKR No rain on the day and the previous day

From 7th to 18th stage :

8 S . . : No TRWKR No rain on the day and the previous day

- Asahi Bridge ~Matsushige Bridge O1st stage 02nd stage T T E -7
e 7 o3rd stage n4th stage L i
@ 6 g?ﬁ:ﬁe 467810 stage:43 o3t stage mSth stage

2 . 2 stage1107 11 stage:43 m7th stage I:|8:)h stage

S ind ing trend % staeiB2 12 stage:40 o9th stage o10th stage

5 4 n decreasing tren #4 stage 28 813 stage:35 o 11th stage @12th stage

2 :gs:age :13; glgs:agegi B13th stage O14th stage

» 3 26 A 76 stage %15 stage: o15th stage  o16th stage
E 0 e m7 saei23 K18 2
% ~ R -4 89 Staﬁe, ‘22 W18 stage:32 g .08 p.1 0.8" 07 06 = 4 s

5 1 02757 o1 040379 i ‘6 0 1u.'.'s 60 i 5 - photo?

0. 3 . A - . L& U, . ° A . N o
E 0 plastic can B bottre- paper cigarette Kameya Brldge~sumly08hl B"dge
=z Kind of It By having been removed the raft in the
o . _ indopfitters = _ water’ s edge, it decreased the
Floating litters in “Sanage Bridge ~ Johoku Bridge™ section decreased mostly plastic. frequency to see the litters.
8 T
7.0 - Matsushige Bridge~0Oseko Bridge  olst stage o2nd stage

5 7[se || “ip decreasi o o

2 0. R reasin 5th stage m6th stage

S 6 H{}— ecreasing AEE,. PPy a7th stage o8th stage

@ -, trend 81 stage:15 :1] stage:2] o9th stage o10th stage

2 5 §§s§a°e*§m§§2§§26 @11th stage  @12th stage

S 4 zt:;::; %13 stage:35 m13thstage  ©14th stage

5 ¢ 5 stage:20  B14 stage:29 o1Sthstage  m16th stage

o 586 stage:25 %15 stage:34 @17th stage ':'1?\”}‘ stage

4 3 887 stage:30 %16 stage:16 16 292 2.6

= 9 - 888 stage:21 $17 stage:30 yn" &

= 589 stage:25 5818 stage 30 0708 14 O.b.uo 6 10|M1T 07

5 1 3 P Ih70.8.-9Q5 4l 0.7 6

kT - 0.2 0.2 0.1 0.1 v"‘u K 00.1. g 0

2 o 01202 0. 101 049 - ). 1.1 10.1{ 0. 1P %:

e plastic can bottle paper cigarette

Kind of litters

edge in Kameya Bridge ~Sumiyoshi Bridge, litters

plastic can bottle paper cigarette
, ) are no longer stagnant.
Kind of litters 8 1

8 T
> 7 Oseko Bridge~Minatoshin Bridge E;f; 3:993 Eﬂf sstt::: | /
[ . . . . . .
€ & LA small number of :f--lsﬂt:;er-a-------ﬁio .o OS5thstage  mGBthstage ._What t':end _ﬂoatmg litters in Asahi Bridge ~
@ 5.0 dat 2 stage:2 W11 O7thstage  D8th stage Minatoshin Bridge go?
5 ° Biones  BIs e g awe | —Floating litters in “Sanage Bridge ~ Johoku
5 4] 3.1 85 stave:z K14 S midnstags  mTdhstags | Bridge” section decreased mostly plastic.
e: o015th stage o16th stage it i H
g 37 20 7 stage:0 - K10 *mirthstage  oismetage | AS @ factor it is considered that of the two.
£ 5|12 : 17 e 18 @Litters to fall on the river like the wind decreased,
=_— I 5 10 because litters on riverside way decreased.
5, L o I 2By having been removed the raft in the water’ s
=
E
=
=




Kind of floating Litters( component ratio) From 2nd to 6th stage :

With TRWKR No rain on the day and the previous day
MLitters component:Plastic wastes (PE, plastic bag, noodle cup, foam tray, From 7th to 18th stage :

pet bottle ,etc.), can, glass, cigarette (wrapping, butt) No TRWKR No rain on the day and the previous day

( )number of survey Oplastic Ocan Ohottle Opaper Ocigarette

Aqst stage

i (145) L |
:2nd stage

i (255) -
t3rd stage
:(191) r
14th stage

: (54) -

With TRWKR

i5th stage
i (19 i
gsggs)slage
Vaip..stage

(90) I
8th stage
(75)

9th stage
(81) -

10th stage
(122)

11th stage
(122) .
12th stage
(106)
13th stage
(101) - !
14th stage
(89) i
15th stage
(96) 3
16th stage
(64) i !
17th stage .
(81) F |
18th stage
(94)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Note: Rate of litters (%) =the number of each kind of litters ,/the number of all kind litters X 100 =
the number does not include leaves branches and grass
% the number of litters was found through all surveys
“if some kind of litters were found "countless (=%%%) "in some survey, it counts “10”,
: i or | : itute ber of “countless”

[] NaXiunuin nuimao [1 OF 0 (0 10 NE
HMWhat kind of floating litters were found frequently?
—The rate of plastics is high, about 60% (18th stage), in decreasing trend. 8 2




6.9. Living things

Horikawa was polluted in rapid—economic growth period, so
called “dead river”. But now, various living things can be
seen, for example Kingfisher, although the river flow
through the center of Nagoya city.

by S » g ey & ‘r{.; » 5
: : - : : HEHE A<SANOFSHKEMMETELESICLTVBHF
Sep.18 32_1}?5 (Fri.) Report-‘Photo. Kawasemi chosatal 7 EHZH— KB

Nov. 11 2015(Wed.) Report+Photo:Kawasemi-Chosatai

BHISE H5AOKELEOEN
Dec. 25 2015(Fri.) Report-Photo: Chikyukurabu-Chosatai

Nakatsuch|do Bridge Living things Observation Diary ﬂ\tbkt\ JIIR#E!TN;L KTESEINCRRIZEEBAZL . TOEHICREFERAD
Report Photo Sato fam"y Chosatal Jllh‘ﬁighfb\éﬂ"& $L\Tﬂéot#i$bt_° ﬁﬁﬂr—?liﬁ']k.b'( HDE*%(L&L"L
Sep.15 2015(Tue.) HicH1 BZAITEDBEICLEL=, ELTT1E200E%ZBEELTVET,

HADBREFL Nov. 29 2015(Sun.)

mmfs?xmv:; KEOMHIEZD, EPAOHHBL,
ﬁ#wﬁkd\éw AY¥, ANVHE, 71777, £, BE. . MBHF100H.
f+FETRICSEFTAH60T. MEEICH20T,
tam..s:ﬂata.aaﬂElanamc..:umfx#mon,

e, ¥ R

o S -

Oct. 9 2015(Fri.)

BANRECHA TS,
HITRINBORKELIEES,
SREFORRELST,

Dec. 10 2015(Thu.)

MNBEETE50RE, 2RFHOREL<. EDHOHADEL,
N6, 7T Sk DKIEEEATINS, DY TIDEERALL,
TRICSRTAO— 20 N—7BRET. BRI

£ BFHEEREARoTUE, UHEAR0TLTFIESL. Q3
BOEIRAT, BOR. EHOLT,



1 8% tc; ;hve

downstre

1st- 18th stage
data72

to the

3 4% downstre

() ; ;

= fggpio Bridee

E 1ud:(!)stream 1 0%

y—=

©

< 23% | » \\\’ .

; frosr:';:he / Ao ™ \}‘ > no wind
. 33%

1st- 18th stage
data86

Direction of

Kitaipimi

1 O% to“lt-}"le

downstrea

m

Nishiki

Wilgle

zu Bridge

u&stream 31 %

|
0 st 18th stage

data70

to the

1%%strezan 3 2 %

rossupmemne W oveo™

-

1st- 18th stage
data254

from the

The wind often blows
along the Horikawa river

Johoku Bridge
ki 33%

upstream
100 1

y

from the ‘_x/

/ no wind
26%

"1st- 18th stage
data190

1 2% to the

downstrea

Oto Bridge

to the

" )
“— no wind

side

32%

SO 1st- 18thstage

; data145
52% to the
downstrea

Data: all
18th stage
The wind

the side.
At Nishik

QO%.

the Horikawa river than from

/IDirection of wind

data of 1st stage to

often blows along

i Bridge, the wind

blowed along the river about




6.11. State of Shin-Horikawa River

~

: : XEMHE  Shin-Horikawa River -
Impression of water pollution | e Horke ‘&
Al data included — [SEwG AEiE

Maizuru Bridge

lﬂﬁﬁ- UzuraBridgev?#o

Impression of water pollution was worth between Maizuru Bridge and Oi Bridge. - e ':_'E?i g
odirty oslightly dirty oordinary oslighyly clean Oclean Eﬁﬁ x #*E‘:r 1 E*ﬁg
< 100% = 6 3 8] | . S i
1 - (O | T 194% 17 TR4%[Y | = 7 » ¥ Horagai Bridge
5 90% 2 . 17 RHE : o~ Tateishi Bridge
g s 29| s RS
£ 70% [ 20/-(47 72%-149 44
S 60% %% 30| mEESE
¢ 50% —10( 0Q (o]0 L 43— +—
S || - i
£ 40% 45 O 1 1 1 [ & SPEY L
O 30% — — 1 [ [ .@\ S kHTE 3
N i) \ X

o0% | L 47 45| laa| @% 4y ﬁ P

10% |— 17 2 29 ||| | ’&‘ S Ukishima  Atsuta Bridge

0% . . . . . . . ! @ = Bridge ¥ o

AEEEEEEEEEEEEEEEEEENEENEEEEEEEEEEER — \
Ukishima Atsuta Hinode Tateishi Horagai : Oi Kinen ~ Uzura Maizury REEME g \\
Data 1 35 10 36 ~ S Y
. 1, 1, 35 31 23 - ZH{iE \,,_‘
¥ Few data W
.
B Impression of water pollution L) 1| A\

W
At upstream of Shin-Horikawa river, between Maizuru Bridge and Oi '
Bridge, the rate of “dirty” or “slightly dirty” was over 70%.

At downstream, the rate was 62%. ZEE®E ST

Impression of water pollution is especially bad between Maizuru £

Bridge and Oi Bridge.
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Trancparancy (cm)

COD (mg/L)

Data

20
18
16
14
12
10

o N A O ©

Data

Transparency of Shin—Horikawa River

Low transparency at Atsuta and Oi Bridge

85

Ak
Nnou udla

Tateishi Horagai

Transparency of Oi bridge in
upstream of Shin—Horikawa
river, was 53cm, that was
shorter than 70cm.

That of Atsuta Bridge in
downstream, was 65cm,that
was shorter than 70cm.

Both were acceptable range for
citizen. wE

: over 70cm transparancy

/COD level between Maizuru and\
Horagai Bridge ,in upstream of
Shin-Horikawa river, was 17-
19mg/I, That of Atsuta Bridge, in
downstream, was 14mg/I.
Upstream was more high level

Ukishima =" ‘Atsufa % Hinode _Gl Kinen  Uzura  Maizuru
1% 34 1% 1x 10 36 16 0 Tx
xfew data
COD of Shin-Horikawa River
17~19mg/L between Horagai and Maizuru Bridge
19 19

- 18 18
13 14 ||
- 11 11 -
Ukishima Atsuta  Hinode Tateishi : Horagai . Oi..... Kinen, .. Uzwa, . Maizuru

1% 35 14 1% 10 36 33 12 18
xfew data

\COD than downstream.
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Component ratio of bubbles

Component ratio of smell(%)

state (%)

Bubbles of Shin-Horikawa River

obubbles rising from the bottom of river
obubbles flowed downstream of river

obubbles flowed upstream of river
ono bubbles

were S

Uzu éz

Mani bLJbees
een at
Bridge

[2)]
o
=

38

Ukishima  Atsuta

Hinode

Tateishi  Horagai =

0i Kinen

Uzura  Maizuru=

Data 0x 34 1% 1% 10 35 32 31 21
xfew data
Smell of Shin-Horikawa River
aterrible smell obad smell osmell oslight smell ano smell
100%
9] 16 %
v pe | 82
56 Theratio of| “terrible le:’%aI" or “Bad|smell” wa$ high
b%een Mdizuru and gai Bri ﬁﬁ'.
100 | AOMm . 1 ~alY —
. 16
§_36%
29 40 | |59 -
L 24 23
3 I 14
0% 1 . 1 1 1 10 1 1 1 1
U k is h i m a Ats u ta Hi no d e Tat ei s “:.....}.1.9.E.a.a.a.i...........o.F............K.i.I.‘.s.rJ.........l.J.E.l‘.I;.é.......ﬁ..a.i.z.g.r.;‘...i
Data 1 34 1* 1* 10 36 34 31 23

xfew data

“Bubbles rising from the bottom of river”
were seen at Maizurum, Uzura, Kinen and Oi
Bridge.

Especially, that were seen high ratio at
Uzura Bridge 65%.

No bubbles were seen between Horagai and
Atusta Bridge.

The ratio of terrible smell or bad smell,

between Maizuru and Horagai Bridge, was
25-82%. That was high in upstream than
in downstream.
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Kind of Smell from Shin—Horikawa River

oDitch oSludge oRotten egg oPulp oSea oOther -smell of sulfur

-smell of oil 16 N B Kind of smell
*no smell 2 || 10 In Addition to smell of “Ditch”,
6 Smell of “Sludge” and “Rotten
26 egg” was occurred at upstream of
Uzura Bridge, Kinen bridge and Oi
L Bridge.
97 88

Smell|of|“Sludge™ and

“Rotteén pgg”- asl-occur
at UzIIraEbndg% inen
. . , Bridge ahd Oi Bridge,

Ukishima Atsuta  Hinode Tateishi Horagali Oi Kinen Uzura Malzuru-

ratio( %)

S
o
=X

Kind of Smell_Componennt

0% 19 T4 14 7y 31 32 26 21 Hl Colors
xfew data —Lighter colors were seen
Y - : about 40% at Maizuru Bridge
E?é’ﬁ%@eﬁ‘?ay gmkhtwghrge yellow green 33?;';'3‘% Ir:\gngreen particulate sulfur might cause
:gray areen Elélght ygl oW green aYellow brown these colors.
100% rown reen brown And darker green colors seen
13 —{Light vellow gray at Kinen Bridge and Oi Bridge,
= Horagai Bridge, Atsuta Bridge.
= The color were from
‘g phytoplankton.
o
s ago™
2 50%
= < Light gray yellow green
%)
8
5
Q
0% - ; 1IIIlIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIEIIIIIII
Ukishima Atsuta  Hinode Tateishi : Horagai Oi Kinen ~ Uzura  Maizurd
Data 1* 35 1* 1* ‘...fo......35......33......31.......23.‘ 88

xfew data



Horikawa Clean Experiment with Chinese Water Spinach and SunPatiens
June 19th ~ October 7th, 2015

T P

By Ena Agricultural High School, Nagoya Horikawa Lions Club ﬁ‘
and EspecMic Corporation June 19th \T’ Chinese Wate: Soinach
Place:near the pier of Naya Bridge F@,ng sland of bambo

Chmese Wamnach

Miniature floaimg island

S[i'hPatiens floating island SunP iens flati'ng island.
(Repotex) (Bestman island)

The sand of withered
sunpatiens was muddy
and black as sludge.

August 10’thn C 7th week)
" Withered




Horikawa Clean Experiment with Chinese Water Spinach and SunPatiens
June 19th ~ October 7th, 2015

Place:near the pier of Naya Bridge

June 22th JuIy 22th 4th week) August 17th (8th week) September 15 ! (12th week)
(3days after experiment start) ey i 8 T

o
7 }

L e i

o Y 5
R A

P / iﬁk"’\ “_—y

“¥i,

July 13th (3rd week)

——— N




Horikawa Clean Experiment with Chinese Water Spinach and SunPatiens

June 19th ~ October 7th, 2015

nsects, Birds, and Crustaceans photos
—_— .
S— | .' ,,»‘ ';. “‘\;\»\\‘ )
— LN
Damsefly ___Anax parthenope

Place:near the pier of Naya Bridge |
Harvest Working (October 7th)

! . : ‘ >

by Kawasemi survey group

Two years ago, the root of chinese water spinach became black,
but it became white this time.

1 7'V i -\ /
October 7th, 2015

November 26th , 2015

At two floating islands (3% 1,%2) introduced in June 2015, many kinds of plants

sprout and grow up. These species are seen at a path between rice paddies.

This result is considered valuable for examining what kind of plants can grow up at

midstream of Horikawa. 1 07

B v e

(%1) Bestman island (%2) Rebotex



Horikawa Clean Experiment with Chinese Water Spinach and SunPatiens (2015)

Term:June 19th ~ October 7th, 2015 (15weeks)
(@ Chinese Water Spinach :Grow up smoothly
@ SunPatiens:Withered (7th week)

-

Continuous observation of plant succession in two floating islands

Term:October 8th, 2015 ~ (Ongoing)

Plants seen at a path between rice paddies occur naturally
ex.) Brassicaceae, Cyperaceae

‘ ~|mpression about the plants that grow up in the floating islands~

| From Mr.Morimoto of Ena Agricultural High School
December 23rd ,2015
1. Observing plant succession and change of its ecology
@DConfirm plant succession by letting the floating islands lie
@Confirm the role of vegetation in this ecosystem by observing the
floating islands with flourish plants and gathering insects and birds.
2. Proposed Horikawa Canola Field Project
@ Cultivate and observe canola flower
@ Confirm the possibility of canola field on water
@ Confirm the possibility for extracting and using canola-seed-oil
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Activities of Free Survey Groups & “Cheering Groups”

Rk EEEOFREE

FEE] ZFEIBOTFHLE

FEmM27F9A24H(K)

G AAKBEEEES
AERK

B16E KDEII—FKXESL
Ei&E: -1
Fr27F9A12H(L)

WS H@RAKHEHESE AT

. BIFEE<KUDR/ISRIVER
ER27FE10A8AH(K)
RE #RKBEESERER

DUY-2EIIR, 20008058)I=RATI L EFC—ERELTVET,
20108408 Mtzﬁm_a:tuzv
SHEGHOMII-AATS U EXBL
ELNEI, ELHBEIEBELT, am:ztxtm.sps\::mr'ﬁ
ok, BEEPRCEASNTVET,

RXHPOBE 173, F18HE7V7
WBPHE I i 12 B

W2 7H9A128 (1)

*ER  EEkEKEGE 1 OR~
*PE  EPHERLD 1 Obg§~
*REX BOELLE 1 3~

DBROTY - SNISEHUHTHMALET ! | |
NEEMAR RO EE THBR AL,
(981 0EME)

The records of the activities of Horikawa
Sen—nin Chosatai 2010

BROBN-FAEIL S0E

smEE ZOALRE

| RAEA  +IE LAARKDE «OE CTME

T MNEETFHE) o

L Em w_ %

AT e

L] = |
CWRC R SRR, (RS OARE £ EAE

Horikawa is improving little by little!!

The 17th HSC (Horikawa Sennin Chosatai) conference
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Activities of “Free Survey Groups” & “Cheering Groups”  Es#® s
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Activities of “Free Survey Groups” & “Cheering Groups”
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