i

mo s}

&

-

4
=1

et

L

1

u_

—'d
=
£

el
) LII UI
\

[ e

§'

% ok

|
—g

—
)

éum ?me-ﬁ LfIJ fur i é‘.fé‘ stae

. . . . Photos : Goyosui ato- gaien aigokai Survey Group
The secretariat of Horikawa Sen nin Chosatali Kojo Horikawa to- Seikatsu*we kangerukai

Sep- 29th 2013 Survey Group

Kawasemi Survey Group

e




orikawa Sen-nin Chosatai(HSC)201
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Transmission of Raw Water from the Kiso
River(TRWKR)

1+Purpo?r? T e e Increase of Transmisson Volume
Cﬁ,:g;gy = OTIEETon STEES 0 W from the Shonai River(additional pilot

(1)Develop to new clarifying measures project

(2)Asses the influence on an ecosystem -
(1)Water Source Shonai River

(2)Transmission Usual 0.3m?/sec
river basin (maxium 0.7m3/sec)
(3)Experiment Period 15t Oct- 31512010
2.Water source and Volume of transmission (4)Period of Increased Transmision
Of raw water Volume :Oct .8"- Nov.2nd 2010

(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.22"d 2007 to
Mar.22"d 2010)




orikawa Sen-nin Chosatal(HSC)2010

Clearness Transparency Color Smell
Garbage  Living things ,etc

The first Nagoya City Environmental practice Prize February.2012
Branch of contribution for Regional Environment Development

Award for excellence
-2
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~ Horikawa River Pilot Project
'ff'is Transmission of Raw Water from the Kiso River (TRWKR)‘ Nl
7

urvey during TRWKR period :Apr.2007 March 2010
I!;'!;:&-:-Surveys after the stop of TRWKR :Apr.2010 Mar. 2010

_HSC(Apr.22 2007)
/I)ﬁxed Point Observation Groups
2)Free Survey Groups

€ 3
<o

‘:ﬁf e

( The survey with a view point

and a sense of citizens

To verify the clarification effects of TRWKR

It was confirmed that the Water quality tended to improved during TRWKR between
Sanage Bridge and Matsushlge Brdge

Network of citizens who make a WISh for clarification and restoration of the Horikawa
River was grown. :
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Method of fixed-point observation

Measurement of COD

@2 dissolved in ample water. The higher
-~ * » COD, the more it is contaminated.

i

Photo : Shinko Survey Gro

"

[T 7
MeasujSrsti] "ﬁ | Chemical Oxygen Demand. This is ar
transparency =01y index of water contamination used
g 2, i-ﬁn for sea, lakes and marshes. It is an
. A, +B aq '%é_l - oxygen consumption required for
i Iy s ‘;ﬂ ] %J oxidation of organic matters
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impression of cleanness?
Transparent?
Color?
Bubbles?
Smell?
Garbage?
saes | Living things?
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http://www.horikawa-lions.com/ps/bbs/bbs.cgi?img=1227175663.3.JPG
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Horikawa River Pilot Project

Transmission of Raw Water from the Kiso River (TRWKR)

Survey during TRWKR period :Apr.2007 Mar.2010
Surveys after the stop of TRWKR :Apr.2010 Mar. 2010

Conclusions of Surmmary Meeting for the 10" Stage
More surveys shoud be implemented.

- =
Continuity of investigation,Clarification of the situation of the river,indentifiaction of

cause of pollution in the river,are needed.
We will make a improvement plan and take action to the pollution.
After that,citizens and public administraion will do what is possible to cleans the

river.

There are many things that citizens can.

— L
We will expanded the circle of partners who love the Horikawa River and hope

the TRWKR.
We will deepen exchanges with people living in the basin of the Kiso ,Nagara,and

Ibi River.
We will check the effect of pollution removal from domestic wastewater and

implement it in each house.



Network of citizens who make a wish for clarification and
restoration of the Horikawa River has grown

Number of Participants of i
Horikawa Sen-nin Chosatal

ﬂ'_l_r

(Horikawa Sen- nin Chosatai started accepting
participation on March 26th. 2007)

T ~000)

)

ol

i

Start
April 22nd. 2007 September 29th. 2013

55 groups 93 groups
497 persons E> 971 persons

Fixed Point
Observation groups

22 groups 40 groups
Free Survey Groups 9roup E> group
234 persons 650 persons

Horikawa Cheering | 88 groups 2,498 groups
Groups 1,531 persons :> 48,966 persons

1
Total 65 groups :> 2,631 groups
2,262 persons 50,587 persons
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Number of Participants of

)

Horikawa Sen-nin Chosatal ,;g

-t

Change in Participants

60, 000
—ixed Points e HOT KAWA —
55, 000 Observation Free Survey Groups Cheering Groups Total
50. 000 Total 50,587 persons Groups
(] F
Fixed Points Observation Groups : 971 persons
45,000  [Fixed Eoinis Observation Groupe - 972.p —
ree Survey Groups : persons
£ 40, 000 : :
c Horikawa Cheering Groups : 48,966 persons
S 35, 000
% 30, 000 [ist stage 3rd stage 5th stage 7th stage oth stage - 11th stage 13th stage ]
©
o 29 000 [— 2nd stage 4th stage 6th stage 8th stage 10th stage 12th stage
(-
S 20, 000
éwooo B = I i s T= R e B P ——— e
!
3 10, 000
9,000 =
0 1 1
spEsEggs8e8egsgaga aoRga  add N sNaN A nanas
QRSRSRQRNRNR YRV IR QLAWK VARIQVUINAKJKIVNINALLINIINN
= c38882Q 5 c oy Q9 < c o5 Q2 < Og 8@-;-:‘ o5 8-@;-:‘ S5 §2s c oy S
3308833008 I330a TR0 T3Ioalgagoaielzoand
Month and Year

September 29th, 2013
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Number of Reports of Survey Results .=,

gt

Survey Period
Reports
1st stage [Spring - Early Summer/ Apr. 22nd - Jun. 30th. 2007 258
interval Jul. 1st - Sep. 7th. 2007 134
2nd stage | Autumn - Early Winter/ Sep. 8th - Dec. 16th. 2007 383
interval Dec. 17 - Mar. 31th. 2007 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. 28 - Dec. 16th. 2008 152
interval Dec. 17th - Mar. 31th. 2009 100
5th stage Spring - Early Summer/ Apr.1st - Jun. 30th. 2009 145
interval Jul. 1st - Sep. 26th. 2009 54
6th stage | Autumn - Early Winter/ Sep. 27th - Dec. 16th. 2009 120
interval Sep.17th.2009 - Mar. 31th. 2010 81
Introduction of advanced water 7th stage Spring - Early Summer/ Apr. 1th - Jun. 30th. 2010 111
treatment at the Meijo Water interval Jul.1st - Sep.11th. 2010 44
Treatment Center 8th stage | Autumn - Early Winter/ Sep. 12th - Dec.17th. 2010 104
interval Sep.18th. 2010 - Mar. 31th. 2011 72
In-service of Horikawa Oth stage Spring - Early Summer/ Apr.1st - Jun. 30th. 2011 112
Ugan Rain-water Reservior interval Jul.1st - Sep.10th. 2011 42
for pollution controll 10th stage | Autumn - Early Winter/ Sep.11th - Sep.16th. 2011 133
Utilization of reclaimed interval Dec.17th. 2011 - Mar. 31th. 2012 77
wastewater from Moriyama | 11th stage | Spring - Early Summer/ Apr. 1st - Jun.30th. 2012 148
Water Treatment Center interval Jul.1st - Sep. 21th. 2012 59
From Apr. to Oct. 12th stage | Autumn - Early Winter/ Sep.22th - Dec.16th. 2011 135
interval Dec.17th. 2012 - Mar.31th. 2013 78
13th stage Spring - Early Summer/ Apr.1st - Jun.30th. 2013 129
total 3,083
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Investigation spots
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Columnifilo clarify and restore the Horikawa Rivepn

Horikawa Sen nin Chosatai 2010, which is composed of Fixed Point Observation Groups, Free Survey
Groups and Horikawa Cheering Groupsnade a start as a place for citizens 6activities to clarify and
restore Horikawa River on April 22nd, 2007.

Fixed Point Observation Groups survey clarification effect of Horikawa by Transmission of Raw Water
from the Kiso River (TRWKR) with a view point and sense of citizens.Free Survey Groups research
Horikawa by free theme. Horikawa Cheering Groups support clarification and restoration of Horikawa.
These three kinds of groups cooperate each other in the big network for clarification and restoration of
Horikawa.

There are 93 Fixed Point Observation Groups, 40 Free Survey Groups and 2,498 Horikawa Cheering
Groups, the total is 2,631 groups and 50,587 persons as of Sep 29, 2013. Compared with the
number of groups and participants, 165 groups and 2,262 persons, at the start, network of people who
wish clarification and restoration of Horikawa has developed

Fixed Point Observation Groups have made surveys at 3,083 times from 1st stage to 13th stage. Their
surveys show that the situation in the area of the downstream from Sanage Bridge variously changes as
the tide rises and falls from hour to hour in Horikawa basin. We learned thatvarious surveys at various
time, place and tidal situation enable us to understand average and change of water quality in Horikawa
And it was confirmed that water quality was improved roughly between Sanage Bridge and Matsushige
Bridge for five years of pilot project . It was also confirmed that artificial garbage was reduced during
this period. So it is supposed that
held a lot.

Pilot project for clarification of Horikawa

fClarification effect by TRWKR from April 2007 to March 2012 was confirmedo

Summary
Clarification effect by TRWKR was confirmed between Sanage Bridge and Matsushige Bridge
Network of citizens who make a wish for clarification and restoration of Horikawa has grown
Awareness of clarification of Horikawa advanced
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After the stop of TRWKR in March 2010, advanced water treatment was introduced at Meijo Water Treatment Center in May
2010 and Horikawa Ugan Rainwater Reservoir for pollution control was launched in September 2010. In August 2011,
reclaimed wastewater, which is treated by membrane filtration at Moriyama Water Treatment Center, started to be transmitte
into Horikawa The reclaimed wastewater is transmitted into Horikawa from April to Octoberand also transmitted into Shonai
Irrigation from November to March (non irrigation season) at a volume of a maximum of 4,000 3/day, 0.046 3/sec.

The water quality of Horikawa wasdeteriorated at 7th stage (from April to June 2010, just after the stop of TRWKR) . But
after 7th stage, the water quality has been tend to be improved at a certain area. It is supposed that the water quality is
improved by the new measures for water quality improvement

Because the number of fixed point observations amounted to more than 3,000 in this stage, we can try to analyze data in
the past and to research yearly change (monthly month). It is confirmed again that impression of clearness, transparency and
value of COD are bad from Spring to Autumn when people especially gather and play at the waterside

Also, we tried to research change in impression of clearness compared at spring tide and at neap tidebecause the water
quality of Horikawa is supposed to be influenced by the tide. The research showed thatimpression of clearness is evaluated

early Summer (1st, 3rd, 5th,7th,9th and 11th stage)

downstream from Asahi Bridge

These researches showed clearly that impression of clearness is bad between Johoku Bridge and Matsushige Bridgenany
bubbles occur from the bottom Horikawa and smell is deteriorated between Asahi Bridge and Matsushige Bridge in paticular.
It is supposed that the section between Asahi Bridge and Matsushige Bridge is easy to be influenced by deterioration of
color, transparency and smell because sludge is exposed and raised and because red tide and blue tide go against the
stream by high tide from downstream in the section.

We put data in order on survey activities and survey results on Shin Horikawa
enough data now, butwe found a few features in the upstream and downstream area of Shia Horikawa

Cooperation with community development of Horikawa basin

and make their connection closer. 1or9°"

Secretariat proposed below
1 clarification measures and investigation for bustling
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Hori kawa City Planning Party has st a

ASSHori kawa round table 0 "?218t i ng

Research for water quality improvemeni'measaress 6 Proposed and offered info.
and to bring prosperity to 1he river area by HSC secretariat

For the purpose of improving attractiveness of Horikawa River between the area of Naya Bridge and Nagoya
Castle, we will research the heap of sludge in it, and investigate effective water quality improvement measures to
progress purifications.

In addition to the water quality improvement of this area, we will also consider using the river space with
historical properties around Horikawa River to make this area prosperous.

o . ' N Investigation to prepare public lots around
@ Research for water qua“ty the Shikemichi area for a water- friendly space
improvement measures | !
Research of sludge conditions
Research of non repaired banks Pk R,
Hearing from specialists, and investigations .\-:SLIZ\kaIBrrdg{ '
for water quality improvement measures =

Shonai River

Yada River

“INagoya Castle— —

——

An average level of high tide ‘ N §

P tm o TENLS @ 4 Gojyo Brdg.

An average level of ebb tide

Naya Brdg.(Hirokoji Ave.)
] ~—

[Tennozaki Brdg
% ¥ An image of the area around Gojo River J
=S -\\ = =
I A q o
<) Investigation for facility Improvement
Rl g;? in the waterside area around Naya Bridge.
Meitetsu Line S N 1 |
Ry
=
<

Tokaido Shinkansen

Horikawa Tide Gate

Nagoya Portilse Bay)

k / Setting up of guide boards (maps, name boards)

Sludge at the edge of banks which appear at the ebb tide




Main Measures for Water Quality Improvement (1)

2007 2008 2009 2010 2011 2012 2013

Mesasures st 3rd | 13th
i 2nd 4th

With TRWKR(0.4m3/s)  [* —

Increase of raw water
transmission from the

water treatment at the
Meijo Water Treatment
Center

In-service of the Horikawal
Ugan Rain-water Reservo
for pollution control

Utilization of reclaimed
wastewater from the
Moriyama Water
Treatment Center

Introduction of Advanced
(0.046m3/s)

12-1



Main Measures for Water Quality Improvement (2)

Newly launched facilities after the stop of TRWKR

Advanced water treatment at the Meijo Water Treatment Center
Solution : conventional activated sludge process and rapid filtration
Launch : May. 2010

'
/ / (f &
y
f

| Forimprovement of quality of
“1 treated water

<

Additional filtration of treated water

ﬁ\f ¥ | at the Meijo Water Treatment Cent&r .
Y/ can improve quality of water

- discharging into Horikawa River

) /

The Horikawa Ugan Rain-water Reservoir
Volume : 13,000m
Coverage area : 633ha
Launch : Sep. 2010

Legend

1 constructed
=1 under construction

For improvement of combined
sewer system

By storing first flush with high Improvement of combined sewer systen
pollution load to restrain outflows Construction of water storage facility
temporarily, the frequency of overflow
from the sewer outlet can be reduced.

12- 2




Main Measures for Water Qualit

Improvement(3

Newly launched facilities after the stop of TRWKR

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 7%

into Horikawa RIiver.
Start to conduct in Aug. 2011

Reclaimed wastewater was conducted
during irrigation season (ApDct)

" )7 /f

| Moriyama Water
2 Treatment Center

il |I

pipeline

Newly installed

Shonai
Irrigation

Horikawa |
River \-}'.!——'

T Klta Ward T

- 13

Reference 10t Horikawa Sennin Chosatai conference



Data: The Meteorological Agency _ Climate Statistics

Wh ether COndltlon http://www.jma.go.jp/jma/menu/report.html
About whether condition in April to June of the 13th

The monthly climate normal

Precipitation Temperature Sunshine stage, it was higher- temperature, less precipitation, and
(mm) (Hour) . .
Total —T T ol long hours of sunshine than normal. The temperature in
Statistics | 1971 1971 1971 1971 1971 May and June was especially high, and the precipitation

data period

Years of data 30 30 30 30

Apr. 143.3 14.1 19.5 9.2
May. 155.7 18.5 23.7 14.0
Jun.  |.201.5.)..223..)..26.7...|.187...|.

Average | 166.8 18.3 23.3 14.0
Sep. 249.8 23.4 28.0 20.0
Oct. 116.9 17.6 22.4 13.5
Nov. 79.5 11.9 16.7 7.6
Dec. 36.8 6.7 11.4 2.6

Average | 120.8 14.9 19.6 10.9

in May was very little.

Temperature
Slightly higher than normal.
The temperature in April was slightly lower than normal, and

o8

Precipitation
Little as about 70 percent of normal.
Especially in May, there was very little precipitation as 40 percent of normal.

Hours of sunshine

Longer than normal.
The hours of sunshine in April and May are longer than normal, and in June is
shorter than normal.

The temperature in April of
the 13th stage was slightly

Tempel’atu e lower than normal, and in Change in Mean temperature Spring - Early Summer
May and June was higher 40 (Apr -Jun) |
40 N - Apr.Jun. (1971 - 2000) 4
35 - - == 2007 The temperature of the
_____ 2008 30 13th stage was slightly
30 28.1 2000 - higher than normal.
236 77T 2010 |
25 z ~ 20
20 ] 15 ]
2012
1387
L e \\ ® 2013 10 | -
10 £ 5 — -
5 : . = 0 ' ' ' ' ' '

o
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
1st stage
3rd stage
5th stage
7th stage
9th stage
11th stage
13th stage
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Wh eth e I' CO n d Itl O n Reference: Japan Meteorological Agency

Te m p e ratu re http://www.jma.go.jp/jma/menu/report.htmi

Comparison between 11th stage and 13th stage

=] 1th stage 2012 == 1] 3th stage 2013
40
Temperature
11t stage < 13" stage
30 eecccee,,
20

10 -

O . I I 1
4/1 5/1 6/1



Wh eth e r CO n d |t| O n Reference: Japan Meteorological Agency

http://www.jma.go.jp/jma/menu/report.html Very little precipitation in

the 13th stage as 70

Very little precipitation in May of the percent of normal.
500 13th stage as 40 percent of normal.j Change in average precipitation Spring - Eary Summe
300 (Apr, - Jun.)
= 2007 2008 2009 2010 m 2011 2012 02013 Apr. Jun. Normal(1971 - 2000)
= ) .
S 400 1 357011138t 2,4,6,8,10,12st. £ 250 Average 166.8mm
£ « > « > S 213mm 203mm 204mm
<. 300 282.2 P E 200
3 141 Precipitation ||E
c ' 2038 | I . Z 150 r123mm
S 200 | [ | [ || S 114mm
N 29. S 100
S) =3
» 100 [ 3 3
o
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— ()} o 4+ O c o) = [0) [0) [4) [0} o) [0} [0}
o © S = S @ O (@) ) 5] © o) o) () ) o) 1) o)
< = A 3 & o O =z o S & = g g g g g g g
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. . The hours of
The hours of sunshine in April sunshine of the
and May are longer than normal, Change in hours of sunshine Spring - Eg 13th stage are
and in June is shorter than 300 (Apr. - Jun.) longer than
500 normal on the 13th stage. Apr. Jun. Normal(1971 - 2000) normal.
2007 W2008 W 2009 2010 W2011 mW2012 ©2013 250 Average177.7 h
400 209h 207h 208h
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N
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Impression of Water Cleanness

The ratio of #dAcleano, Asl i ght!

0O1st stage Apr.22~Jun.30 2007 0O2nd stage Sep. 8~Dec.16 2007 : o°
O3rd stage Apr. 1~Jun.30 2008 O4th stage Sep.28~Dec.16 2008 .‘,'
100 O 5th stage Apr. 1~Jun.30 2009 m6th stage Sep.27~Dec.16 2009 P
100 @ 7th stage Apr. 1~Jun.30 2010 O8th stage Sep.11~Dec.17 2010 * :93
0O9th stage Apr. 1~Jun.30 2011 O10th stage Sep.11~Dec.16 2011 ¢ ® 1
/\o\ O11th stage Apr. 1~Jun.30 2012 @ 12th stage Sep.22~Dec.16 2042 B7 8
< @ 13th stage Apr. 1~Jun.30 2013 5 * ]
b — [ d
n 805 <« o2 eT61@ sadie of clean , slightly clean and ordinary S 73 'x
b} N . . ) : Re® <
c - between Matsughige Bridge and Johoku Bridge was Iow}j = |
% 8‘ 61 e g * S 62 o :
° o O 58 |i
D 60 S ] ~ e S 183 S
© =4 - 50 50 © = Iyl 5O
o = 45 = Sl SIH
)
© J M 39 37 38 42 s | H 139 [ 039
= 40 34 B B — > —34 = -
— |
o B ) o5 =
5 2200 | [ 20 =
= il — (]
8 20 H f 1.6 1
o T TN u
ol 6
2 | :
= 0 ‘ ‘
Minatoshin Bridge Oseko Bridge Matsushige Bridge Asahi Bridge ~Johoku Johoku Bridge Sanage Bridge
~Oseko Bridge ~Matsushige Bridge ~Asahi Bridge Bridge ~Sanage Bridge ~Sakae Bridge
Number of 325221000 0200 153533 9 29 253021 25352726 35 461038228 37 16 25 25 2243434035 122114 2134 6 5 91214 12 7 37474211301724162023272014 3141152835 8 59 98 8
Raia Not enough data Not enough data Not enough data

ety

How did the impression of water cleanness change?
The ratio of clean , slightly clean and ordinary between Johoku Bridge and Matsushige Bridge was low.
The impression of water cleanness between Johoku Bridge and Matsushige Bridge was worse than other area.
* clean , slightly clean and ordinary are categorized as the acceptable range for citizens.




Impression of Water Cleanness

from Spring to Early Summer

The percentage of peopl e who answered bet ween
m Oseko Bridge~Matsushige Bridge Matsushige Bridge~Asahi Bridge

Asahi Bridge~Johoku Bridge m Johoku Bridge~Sanage Bridge

100 WithTRWKR

@ Introduction of advanced water treatment at the Meijo Water Treatment Center

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

Utilization of reclaimed wastewater

80
RISIHg trend after carrying out new water quallty Improvement programs
60 Rising trend during o ' 53  Declining trend after e0®’
the transmission o® g ° .stopping the transmission e®® o®
°®

°° é* ‘e ° o*® ¢ 40

40 o o0 ®
.o A

Impression of water cleanness(%)
N
o

29
23 5y 23 o1
16 18 16
6
W
0 _

2007.4.22~6.30 = 2008.4.1~6.30 = 009.4.1~6.30  2010.4.1~6.30 2011.4.1~6.30 2012.4.1~6.30 2013.4.1~6.30

1st stage 3rd stage 5th stage 7th stage 9th stage 11th stage 13th stage
Note: Data we got from Minatoshin Bridge to Oseko Bridge and from Sanage Bridge to Sakae Bridge are not counted
because we got few data there.

e

How did the impression of water cleanness change (spring ~ early summer) ?
Y | irstage after the stop of TRWKR, transparency was deteriorated. But afterward we have seen the
transparency of improvement. This is considered to be an effect of the new water quality improvement measures,
especialy between Sanage Bridge and Johoku Bridge.




1%tstage: No data

Change of Evaluation of Impression on Water zws:: wintrwks

No rain of the day and previous day 7" to

Dirtiness 12 No TRWKR

No rain of the day and previous day

Sanage Bridge - Minato-shin Bridge.

20% 40%
1st No data in the 1st stage

3rd

With TRWKR

5th

5 (o (= 4

L 55
(7)) [ l=1}
O o DE 7th 63
Q9 © O =
LC)E .;Q_ % DB4
mﬂ) O —
>0 ~ O =
T« e 2 9th 67
< < O .= 1)
w @ o o] ‘
Sl= « = | 75
c g 08 B'c

[}

290 | 8¢ c 0 11th 112
SF | % |2 E
S5 [T S 19 n s
e 1 28 |= 39
= c = O 97
£z | =3 S5 13th

90

@n Coloring Oc Smell B> Clarity B~ Garbage Ov Bubbles Op Living things Ot Others

The ratio of color was incleasing.

How did the impression of water dirtiness change ?
Y Main evaluation of impression on water dirtiness were color , transparetion and garbage .
After 9th stage, the ratio of color was incleasing. This is considered to be an effect of new water quality
improvement measures.




2. Transparency

Measuring transpare

%/

= %,

Photo: Shinko Survey Group

-

Relationshipbetween the impression of clearness
and the average of transparency(translucency)

2nd- gth stage , No rain , Including out of- period data
Impression of clearness : Evaluated by translucency
All sections (including the upper reaches)

Ralationship between the impression of clearness and transparency(translucenc

)

S 100

5 »
[}

s BO

B OBD f-------ommmmmoo - Joossosssociotirbosaca ;
% Over 70cm transparency E

e R P v TEdR 9IS

E O =

[ SRR = SEEE

2 .

[ -

g I:I 1 1 Il 1 1

g Clear Slightly Ordinary Slightly  Dirty

=

clear dirty
Impression of water clearness , evaluated by translucency

s
Transparency over 70cm can be an indicator,
to improve impression of water clearness.

Note )The values over 100cm are treated as 100cm.

Photo: HSC secretariat

Reference: The reports for the HSC 10" stage meeting


http://www.horikawa-lions.com/ps/bbs/bbs.cgi?img=1227175663.3.JPG

1st- ethstage With TRWKR

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

717 131 stage No TRWKR

No rain on the day and the previous day

- O 1st stage Apr.22-Jun.30,2007 O 2nd stage Sep. 8-Dec.16,2007 0O 3rd stage Apr. 1-Jun.30,2008
- O 4th stage Sep.28-Dec.16,2008 O 5th stage Apr. 1-Jun.30,2009 B 6th stage Sep.27-Dec.16,2009
@ 7th stage Apr. 1-Jun.30,2010 O 8th stage Sep.11-Dec.17,2010 O 9th stage Apr. 1-Jun.30,2011
100 100 D 10th stage Sep.11-Dec.16,2011 @ 11th stage Apr. 1-Jun.30,2012 B 12th stage Sep.22-Dec.16,2012
100 05 W13th stage Apr. 1-Jun,30,2013
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80 | [ ] ] @
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5 60 59 54 | 66 |5 3
I B 53 € H b ] 5
& N D = o G ]
jug o (3]
% q —_ E ;
= d = © 2
40 S ; = 14
& S 5 )
P c = c
= ) o
5] 2 &
20 | T =
£ o
= c
« o
|_
0 1 1
Minatoshin Brdg. Oseko Brdg. Matsushige Brdg. Asahi Brdg. Johoku Brdg. Sanage Brdg.
-Oseko Brdg. -Matsushige Brdg. -Asahi Brdg. -Johoku Brdg. -Sanage Brdg. -Sakae Brdg

3252210000200 1130339 2925302124 33262534 227455182916 22222040413033 9169 111 3 6 5 81214117 1335328 261720162023 261814 3411328 3 58 5 9978
Not enough data

No data for 7th- 10t 12t%- 13t stages for not enough data o sl £l Rl B gl o

ore®™
How did the transparency change ’
- early summer(1st,3rd,5th 7th gth 1 7 th 1 3th -
early winter(2 nd,4th gth 8th 10th, 121 -
which is the acceptable range of citizens.

Note )The values over 70cm are treated as 100cm.
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1st 3d 5t stage With TRWKR

Change of Transparency  Spring-Early Summer No rain on the day and the previous day

7th 9th 11th 13t stage No TRWKR
No rain on the day and the previous day

m Oseko Brdg.-Matsushige Brdg. Matsushige Brdg.-Asahi Brdg.

Asahi Brdg.-Johoku Brdg. m Johoku Brdg.-Sanage Brdg.
TRWKR

10@

:—Introduction of an-advanced water treatment at Meijo Water Treatment Center-

In- service of Horikawa Ugan Rainwater Reservoir for pollution control

During TRWKR Utilization of reclaimed was‘tewater at Moriyama Water Treatment Centé

80 1 Improved in Sanage Brdg: Matsushige Brdg.
71

After the stop of TRWKRA trend of improvement could be seen in Sanage Brdg- Johoku Brdg.

g 68 Gotworse An effect of the new water quality improvement measurgy
= 65,
c
@ 60
©
7]
[
g
|_
40 -
20 -
0 .
Apr.22-Jun.30 Apr.1-Jun.30 Apr.1-Jun.30 Apr.1-Jun.30 Apr.1-Jun.30 Apr.1-Jun.30 Apr.1-Jun.30
2007 2008 2009 2010 2011 2012 2013
1st stage 3rd stage 5th stage 7th stage 9th stage 11th stage 13th stage
o8

How did the impression of clearness(spring early summer) change after TRWKR stopped
The transparency got worse in 7" stage just after the stop of TRWKR.

However,the transparency after that is improving between Sanage Brdg. and Johoku Brdg.
We suppose thatit is an effect of the new water quality improvement measure.

Note )The values over 70cm are treated as 100cm.
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3.COD

Chemical Oxygen Demand. It shows the organic pollution level
mainly at the sea area and lakes. It means the amount of oxygen

which react(oxidize) with organic substance underwater. The
higher the value of COD, the higher the pollution level.

N0z -
w—t—F

R0
11— ="

l-*rﬁ%mommwu‘. 24, FOCODRSSBMTHBLTIL.
| aKoRPOE R

Photos: Goyousui ato- gaien- aigokai Survey Group



1st- 6t stage With TRWKR

C h an g e | n CO D No rain on the day and the previous day

77 13% stage No TRWKR
No rain on the day and the previous day

o 1st stage Apr. 22-Jun. 30, 2007 O 2nd stage Sep. 8-Dec. 16,2007 o 3rd stage Apr. 1-Jun. 30, 2008
[ O 4th stage Sep. 28-Dec. 16, 2008 o 5th stage Apr. 1-Jun. 30, 2009 m 6th stage Sep. 27-Dec. 16, 2009
18 | @ 7th stage Apr. 1-Jun. 30, 2010 O 8th stage Sep. T7-Dec. 17,2010 O 9th stage Apr. 1-Jun. 30, 2011
[ o10th stage Sep. 11-Dec. 16,2011 ., DI 1th.st39e APS., J50u0- 30.2012, . ... B12th stage Sep. 22-Dec. 16, 2012 16
16 [ m13th stage Apr.1=Jun. 30,2013 ¢
i . 1 15
- COD in Matsushige Bridge Minatoshin Bridge[Ts 14 14
14 Howerthanin Sanage Bridge Matsushige Bridoe[| 13 1313 13 13 13713 $
: 4.....................0000000. -I [} 12 12 122 12 12 EE
12 ¢ 7| 1 T O EE
gw i 1010 1 7] B _E 101 | = 10, éi
g 99 CI 9 9 N | [T° 099 3
(=] -1 ] W @ — @ = r
S I =2 8 = L
8 1 [ = Bl 3 5 B
1 |6 U E =
6 B % - =
£ = 3 ;'f
&) 44 g — o
4 s = @ =
3 = - =
5 s = =
) F T _ :
A No data = = =
w = ‘|_—
0 I I |
Minatoshin Bridge Oseko Bridge Matsushige Bridge Asahi Bridge Johoku Bridge Sanage Bridge
-0seko Bridge -Matsushige Bridge -Asahi Bridge -Johoku Brdg. -Sanage Bridge -Sakae Bridge

Numberofdata3 252 21 0000200 14 34 329 28223017 2435262534 27 635519281622252243423135 1217142124 6 5 91214117 3137411030172016 2023231814 49132835859 978

Not enough data Not enough data Not enough data

How did the COD change
- early summer(1st,3rd,5th 7th gth 11th 13t stage)
- early winter(2nd,4th gth 8th 10t 12t stage)
COD between Sanage Brdg. and Matsushige Brdg. was lower than between
Matsushige Brdg. and Minatoshin Brdg..

Note) The values over 20mg/L are treated as 20mg/L.
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4.Bubbles

Examples of the mechanism of the occurrence
of bubbles at the river bed

- g .
.

Bubbles from the river bed Smell like rotten eggs No smell
; _3 & ‘ - At low water level and water
Water @ pressure, bubbles inside

‘ sludge get released easil
® Bubbles ® Bubbles
U @ ()
| v = Sludge
Around Nishiki Bridge: : ® ®
A lot of bubbles floated to the surface from )
Sulfide

the river bed
,etc.

Sulfate reducing bacterium methanogenic bacterium
mainly inside bottom mud mainly inside bottom mud
anoxia loving bacterium anoxia- loving bacterium

Sulfate reducing bacterium produce Methanogenic bacterium produce
hydrogen sulfide H, etc. ,with methane with CQ, H,0, etc.

organic substance decomposed and

sulfate ion 42 reduced. ) )

Methanic bacterium seem not so
Organic substance much in salt water

2- q 0
oz 2 Methanogenic bacterium

y + - hydrogen sulfate ion d i | t ith litt]
—— : . L predominate in waters with little
round Nishiki Bridge: 42" sulfate ion

Sludge floated to the surface with bubbles Energy source of methanogenic
hrom the river bed bacterium is hydrogen produced

4> sulfate ion

through the decomposition of

Sy S ATE organic substance by anoxia

bacterium.
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Occurrence of Bubbles Ist- 6th stage  With TRWKR

No rain on the day and
the previous day

With TRWKR Introduction of advanced water treatment at Meijo Water Treatment Center ~ /th- 13th stage  No TRWKR
In service of Horikawa Ugan Rainwater Reservoir for pollution control the previous day

Utilization of reclaimed wastewater
OBubbles rising from the bottom of the river OBubbles flowed from upstream

Sakae Bridger Sanage Bridge

g With TRWKR ©Bubbles flowed from downstream OBubbles were not seen
2100% S T T I T T T LT e e e I I I I I I I I I T I I I ITITTIT I [
8
= 90% [
)
c 05— N 1
g 80% a7 55 Not enopgh dat
0/ |
% 0% 67 3 67
I 60% [— ’ 4
4] 87 86
g 50% [— 10 10 10 10 10
3 20
L2 40%—
ks —
® 30%[ 8
% 20% >0
I o[ 13
5 25 24 33 33 |
8 10%—
o) 3 13 13 14
0% L L L L L L L L L L L
1st Stage 2nd Stage 3rd Stage 4th Stage 5th Stage 6th Stage 7th Stage 8th Stage 9th Stage 10th Stage 11th Stage 12th Stage 13th Stage
Number of data 24 38 15 2 8 3 5 8 5 9 9 7 7
. . . . OBubbles rising from the bottom of the riveroBubbles flowed from upstream
,c\ganage Bndge Minatoshin Brldge . OBubbles flowed from downstream OBubbles were not seen
< With TRWKR
;100%4' ---------------------------------------------------------------------------- »:
@
g 90% — /
c
S 80%[— Tengency of{de¢reas|ng by the hew measures
§ 70%— % 64 | for ater quality imprpvement 63 oal
|
g 0% 89 /I go| |he da)
S 50— ; 84| cic4SiNg aftdl 1CIease(yvor\>e)W
2 son| DY e the stop of| TRWKR v[ 12t E8th N
o N
© - o|® ® o 9 | .
S 300%| ? / 5 ®e ‘7*‘. s ./,.gm—"— G| Sludge at the river
g o LU e I bed
£ 200 | - ed was not at good
>
g 10% | 33 y/ 26 1{ 26 \ rary 29 oal condition because of
% | | | | | —'Z 2 8] 8] | | high temperature.
1st Stage 2nd Stage 3rd Stage 4th Stage 5th Stage 6th Stage 7th Stage 8th Stage 9th Stage 10th Stage 11th Stage 12th Stage 13th Stage
Number of data108 208 172 49 99 60 81 63 70 108 102 93 85
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Temperature{ 'C)
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Reference Weather Condition Autumn Early Winter
Comparison between 10th and 12th stages

= 10th stage (2011)

e | 2th stage (2012)

30 e

Temperature

20 -

hy did bubbles increase in the 12th stage*

It is considered that it was because sludge
was easily produced at the river bed in high

~

®eqne® . \_ lemperature in Sep. and Oct. 2012, .
Temperature °
1
% 110th<12th ..
[}
Temperatures . , |
0 —10th>12th | .
9/1 10/1 11/1 12/1 1/1
500
189 10th stage (2011) m@12th stage (2012) = 10th stage (2011) =m12th stage (2012)
_ £400 _
B Rainfall | £, Hours of Sunshine
234 2 221
| 'E;znu IB?IEE Igz PN, 176170
133 = 199 190 —
103 86 e
24 e
I 1 1 ‘g_ u | L L
September October November December =

September October November December

Ref. The Report of the 11th stage of HSC meeting



Reference Weather Condition Spring Early Summer
Comparison between 11th and 13th stages

Temperature( C)

40

30

20

10

Oth stage (2011)
e 11th stage (2012)

= 1 3th stage (2013)

Temperature

Temperature is high
Ti1th < 13th

Ref. The Report of the 11th stage of HSC meeting
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OCCUI’rence of Bubb|es 1st  6th stage : With TRWKR

No rain on the day and the previous day

(Sanage Bridge - Minatoshin Bridge, each section) e
No rain on the day and the previous day

—_ Sanage Bndge OBubbles rising from the bottom of the river OBubbles flowed from upstream Matsushige Bridge OBubbles rising from the bottom of the river OBubbles flowed from upstream

S

5 Johoku Bridge DBubbles flowed from downstream BBubbles were not seen Oseko Bridge OBubbles flowed from downstream DBubbles were not seen

£100% [Ltspas $100% qeeapeeefaegresd P S O

5 ith TRWKR ° Wi

o ©
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0% 11 13 % % 7] = _N i |14 L 13 it 5 |7
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33 47 42 9 27 17 24 16 20 23 22 20 14 umber

F 15 34 30 9 9 24 28 19 23 31 25 22 29

Johoku Bridge OBubbles rising from the bottom of the riveroBubbles flowed from upstream

Oseko Bridge OBubbles rising from the bottom of the river OBubbles flowed from upstream
: . OBubbles flowed from downstream DBubbles were not seen . i .
S L ASANLBIAOE . et receerrcenmanas e ~ Minatoshin Bridge  D©Bubbles flowed from downstream BBubbles were not seen
£100% : €100% a0 O
,% IVith TRWKR N { h :%' With TRW KE
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g 5
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3 0% 5 09
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O Number
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3 u
S 200 1= . N
1 5 = Matsushige Bridge is higher than other
5 0 H
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There are many bubbles rising from the bottom or the river
between Asahi Bridge and Matsushige Bridge
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Di fference of nbubbles fl owed from
from upstream to downstream  Spring Early Summer
1st, 3rd, 5th, 7th, 9th, 11th, 13th stages : No rain

20 =
10 I 1 1 I | e |
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ponent ratio (%)

Occurrence of bubbles com
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10 or less times of investigation

Occurrence of bubbles_component ratio (%)
Days when bubbles flow from the bottom of the river All investigation Days 100

o8

bubbles flowed from the bottom of the
river KitashimizuBridge, HabashitaBridge, Nishiki
Bridge, and NayaBridge in season
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5.Smell
Occurrence of Smell

SanageBridge- Sakae Bridge

Reclaimed wastewater

Horikawa Ugan Rainwater Reservoir

BTerrible sSmell OBad smell OSmell 0OSlight smell @No smell

Advanced treatment at Meijo Wastewater Treatment Center

100%
=
S 90%
g8 80% [—
E 7 50 Not enpugh data
< 70%[— 60
8 goo| |78 80 7 - 78 78 o
Q
£ 5006| | £ 10 10 100
S 40%| |
2
o 30%|
5 || 50 | PR || ||
8 20% 1~ 40 13
% 10% |— 13 25 PR 22 22 PR
—3 R 13 13
'% 0% 2 — 3 ! ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
@ 1st Stage 2nd Stage3rd Stage 4th Stage 5th Stage 6th Stage 7th Stage 8th Stage 9th Stage  10th  11th stage 12th 13th
Stage age tage
Number of dat@3 40 15 2 8 3 5 8 5 9 Sé %
SanaaeBridae- Minato shin Bridae BTerrible smell OBad smell OSmell OSlight smell @No smell
=2100%
g 90% [
= qo| |20 4 37 %4 imprpved By the Hew measufes
(VN .
8 48 — congllicteffly thedity doviernrse
T 70%|— 61 ' 560
5 | | | 68
E 60% [ 34 [ /
@ 50% [ | 5
S i 30 360 oq fiftgr | RWNKR [ (= W -
40% | S o 28
g o ed during -,.R ———Wof ! ’\ ° A
S 200 |I® 37~ WKR [ | - — 200 9
£ 30% o eolye o Chd v Pfee
3 2006 | N /g 3e £ — 15
8 oF1— _/ 24 1 /
% 10%|—{ 13 84 11\ 7 \\ .AT, 12
. Yy
R I = I - A e N = - ==l
& 1st Stage 2nd Stage3rd Stage 4th Stage 5th Stage 6th Stage 7th Stage 8th Stage 9th Stage  10th  11th stage 12th 13th
Number of data Stage Stage Stage
109 212 176 52 111 63 84 67 75 113 110 98 91

1st 6th stage TRWKR

No rain on the day and the previous day
7th 13th stage No TRWKR

No rain on the day and the previous day

Change of Smell

Autumn  Winter is better than

Spring- Summer

It got better during TRWKR. Although
smell worsened in the 7t stage, just
after the termination of TRWKR;t is
changing better after that. We think
that measuresconducted by the city
government worked

In the 12 and 13t stages the
average temperature was high and it
made sludge worse and Horikawa
River smell bad.

Qe 12t report
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Occurrence of Smell

Sanage Bridge — Johoku Bridze

Ratio of Occurrence of smell and component (%)
TRWKR

@rrnnnnnn T S

BTerrible smel OBad smell OSmell OSlight smell OMNo

smel|

1st 6th stage TRWKR

No rain on the day and the previous day

7th 13th stage No TRWKR

No rain on the day and the previous day
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Relation between Bubbles and Smell ~ 13! stage  wesinonteday

and the previous day

Both bubbles and smell are related to sludge,
water level, speed of flow, and weather like
temperature, direction of wind.

not smell
25% _—— N A
12th stage i\ 5/% :
when bubbles
not seen

12th stage
when bubbles
from the bottom

Horikawa River smells
" +— more frequently whe
bubbles are seen.

Relation between Bubbles and Smell
When bubbles appere Horikawa River smells
1.5 times more often than when not.

Bubbles are coming up from the bottom
when water level is low.

g Lowering water level and increasing the
-~ speed of flow disturbs sludge, which
* makes bubbles coming up from the bottom

In the previous reports, we found out that bubbles from the riverbed are also
influenced by the tide which changes water level and the speed of flow.

near Naya Bridge 23th July 2013

Lowering water level decreases water pressure.
Increasing the speed of flow disturbs sludge.
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Change of the smell along the river

bad- terrible
th th stages

Ratio of the smell ;

Ist rd th th th

Sp”ng - Summer Ratio of the smell ; bad- terrible

number of days reported bad terrible
number of all days reported

No rain both TRWKR and no TRWKR

under 10 reports

Obad
overy bad
= aterrible
= 70 :
= 60 In the middle stream
I 7 3, The places reported smelly are
2 50 - almost the same places reported
o I bubbles from the bottom.
= 40 - ex-.
= |_ psui Hiroba
@ 30 :
D
=
~ 20
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= 10 |:| | N
= I H 0
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Report by the group of Nagoya Institute of
Technology May 26t 2009

River water was transparent when water
level was high.  But water turned black
suddenly and SS rose up quickly when water
level started to get down.  Black water came
up from the sludge and the smell changed
terrible.

100
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K|nd Of Sme” L ——— 1st 6th stage TRWKR

Reclaimed wastewater No rain on the day and the previous day
: " - 7th 13th stage No TRWKR
Horikawa Ugan Rainwater Reservoir No rain on the day and the previous day

Advanced treatment at Meijo Wastewater Treatment Center

SanageBridge- Sakae Bridge Smellof apitch inSludge ORotten Egg @Pulp ©Sea Oothers
. 100% :
s :
g 90% 20 Notenough data
E 80% 3 :
3 50 i [50 50
T 70% 20 | :
= :
T 60% :
52 50% 2 104 10( 104 106~ Occurrence f Smell
Fe] H
£ 40% i
x -
= 67 : .
2 30% : is 80% of all reports.
= 50 i |50 50
X 20% 40 : .
. : Change of the kind of Smell
10%-No data : -
0% 1 1 1 1 1 - 1 1 1 1 1 1 Aftel’ TRWKR,

decreased and smell of sludge

1st Stage 2nd§tage 3rd §tage 4th itage 5th 2Stage 6th %tagie 7th atage 8th itage 9th Stageloih ftagellmzstagélszStagd%l Stage
: increased.

Number of data

SanageBridge- Minato shin Bridge Smellof apitch BSludge ©oORotten Egg @Pulp BSea oothers ]iljf ;hr:(sj t]l-,ler’gegt:ggosﬂe in the

100% : .
- | S | 4| | S| 6
£ 14 =43 |15 ] ! | 9], |10 — 2 |13 16 81 18]
2 90% ] ] aam i
g =3 = = L N A I —2
E 80% 2 = 3014+ : 8 or®"
S 1 5 Smek af ditch and sluldgd is| S0% | 24
° 70% 32 27 . -
g ! 40 35
5 60% e o B e it ok et S 1 e e e T
£ || — o:
L 50% -‘.— - ----- v —
s} H [ ]
E 40% g -_-__-_!_-_m_-_-__-._!_-lununnnnu.l.l----rr’ _—
< : sme|l of ditchdecrepsed ar|d
3 30% ° o9t Il br-stiidgle ' 62
2 54 55 55 : smell pfstudgengreased
IS : 49
x 20% : 42 43 36 41 42

10% : ,

No data : not showing data of 0 %
0% * * * * * * * * * * * *
1st Stage 2nd Stage 3rd Stage 4th Stage 5th Stage 6th Stage 7th Stage 8th Stage 9th Stage10th Stagellth stagel2th Stagel3th Stage
Number of data 111 111 20 75 20 63 29 44 52 49 50 66
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light gray
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gray yellow
green
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Component ratio of colors 29 6" stage With TRWKR

. . . . No rain on the day and the previous da
Sanage Bridge Minatoshin Bridge 7t 13 stage WithYI'RWKR ° ¢

No rain on the day and the previous day

nd stage

ow._green, ._gray yellow green ana  gray green

! Number of data

| Othe 2nd stage 213
— : ! oOthe 3nd stage
45 colorless | ‘ gray dark gray - H ! Othe 4nd stage J.5/2b
| ! n ! Othe 3nd stage 111
40 milk whitel \ yellow gray- ggrlz;/yellow i:] 3137 : mthe 6nd stage 63
light of : Bthe 7nd stage 85
1 e [ oo, e
Il H 1
g 30— wen o] fee S - o sl L othe 10nd stage 113
e ! Othe 11nd stage 113
'E o5 | green - gray green - green broWn- ) : Bthe 12nd stage 98
© ! mthe 13nd stage 91 ,,20\
Nt ' W20 )
= 20 8 '
® ! _Inthe 13 stage, darker
2 15 ? 3 colors-such-as—dark
3 10 19 gray and green brown
’ 3
]
2 2 2
T iR li
! ! 1] |l 117 []
0 e @ = = = > > = = | = > = = i o
3 — © © ~ o © «© = qa 1y S © © = = = —
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______________________________

What colors were seen frequently?

From the 15t stage to the 13 " stage, light gray yellow green, gray yellow greenand gray
green appeared frequently.

In thel3th stage, frequency of darker colors such as  dark gray and green brown increased.
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Colors mainly seen when impression of Water clearness
was Nslightly dizreteyweo r

No rain on the day

: i i i i and the previous day
Component ratio of colors Sanage Bridge Minatoshin Bridge ST e T TR

No rain on the day
20% 30% 40% 50% 60% 10% 80% 90% and the previous day

\
I ight gray

4

@pgray yellow green 31% @gray green 22%

@gray yel low green 38% f0gray green 16% =@

I L

gray green 33% Colors seen frequently were
green, yellow gray, light

= B 5 gray yellow green, gray
@gray yellow green 39% dgray green 15% @ others 15% yellow green, gray green and

i the 2nd stage
Number of date 58 |

others 10%

What colors were seen when
the impression about clearness

the 3nd stage | gra

: vellow green 26%
ENumber of date 81

: the 4nd stage [@vellow gray 17%
iNumber of date 12 [

Ignt gray yellow green

@Blight g

yellow green

the 5nd stage

ENumber of date 5; | dark gray.
Ethe Bnd stage” BTt “'a;s;"”“ LLogray yellow green 20% @gray green 205 [EYIOCRL When the color was light
Wumber of date 25 [ R | { I gray yellow green, sometimes it
| 44 BT ey = - = smelled like a rotten egg. It
Nmtt)he 71nddasttai§. Dyellow gray 14*‘ welllontat eenilos @gray vellow green 32% gray green 19 ” ohers 14% may occur with blue tide.
umper o e L d
| BT . --- fark gray RS dark gray appeared when
the 8nd stage [@yellow gray 17% velloy qreen 97 ©pgray yellow green 22%  d0gray green 22% o e sludge raised up.
Number of date 18 | ? | \ \ ﬂrav This color was seen in the
the 9nd stage g yelT @TTght gray @gray yellow green 31% 10 dbdark gray others 8% stages from spring to early

1 ara ve|low areen 32%
Number of date 32 P gy | |

@TTght aray

summer.In the 131 stage,
dark gray appeared frequently.

I A

the 10nd stage vel low vellow areen 2% @pgray yellow green 26% {0gray green 20% others 17% The existence of sludge might
Number of date 30 | ./*  gfay a ] affect the impression of
the 11nd stage @'% l1ght gray @gray yellow green 30% (0gray green 15% & EEALEICREY
Number of date 48 m S IeTToW gTeen 1o IR dark gray 4% \
the 12nd SNW‘*” gray (8)|g|ay ; @oray yellow green 2082 3" others 32
Number of date 40 | q_wME ........ “'.qa.lJ(:gray\ % |
the 13nd stageli’Eagray LLotay grem 1 dark gray, 21% 3 others 35%
Number of date 48 ~&K—— 3% -~ ‘ :
Colors that appeared frequently were green, yellow dark gray increased.
gray, light gray yellow green, gray yellow green, It is considered that existence of sludge affected

gray green and dark gray.
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What colors were mainly seen
mpr essi

when |

on of c |

eanness

No rain on the day and
the previous day

was 0ns

Component ratio of colors(Sanage Bridge - Minatoshin Bridge)

Comparison among 9th Stage, 11th Stage and 13th Stage

@Yellow-
green

3%
orless

[ Yellowish
gray
6%

the 9th Stage
Apr. 1st ~
Jun. 30th 2011

®Pole yellow-
green ash
31%

@Yellow-

d3Yellowish T Colorless green
2%

gray 2%

©Gray
2%

@VYellowish
aray
10%
the 11 th Stage
Apr. 1st ~ @®Pole
Jun. 30th 2012 vellow-:reen
as

15%

@Yellow-

green 2 yellowish

gray. 2%

©®Gray

2% @Pole yellow
green ash
8%

the 13th Stage
Apr. 1st ~
Jun. 30th 2013

On the 13" stage, darker colors like  Dark
gray and Green ash were increased.

(Comparison among 9th stage, 11th stage and 13th stage

They were Yellowish gray, Pale yellow green ash,

Dark gray and Green ash.
On the 13" stage, darker colors like

Dark grayand Green ash were increased.

Yellow green ash, Greenish ash,

}M“"“'
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Refe rence) Source The report of Horikawa Sen nin Chosatai 12" conference

What colors were mainly seen Why was the light color seen frequently in the 12t stage?
when impression of cleanness was “slightly dirty” or “dirty” ?
Mo rain on the day and the previous day

The camponent ratio of colors (Sanage Bridge — Minatoshin Bridge)
Comparison between the 10* Stape and the 12" Stage

0lers A ¥ellow=araan
C*- 0%

2P ele Yelich ;,
“m‘ﬂﬁh_f
anay
™

T 1 s
Sep 11th=-

Doc.16th 2011 BPaeeion
238

Check the water color

H,f Seaing Horikawa river from abave

_ . The water color looks lighl while
B s 12t Stage l

We suppose that Honkawa river has
two layers of water arranped high
clanity water (fesh waler) on top
cloudad water (zalt water!

v . ) v

Dee.16th.2012
‘iiil' Rty & Bl
- ES Salt o Clouded — —. _ _/ﬂ‘
* Water g

Subtle colors increased. Daws with high temperatures had bzen
l:orltmulnu in the 127 Btege. So Horikaws

rivst’ & battorn layer water (salt water] had
keen hypoxia Thersfore Hordkawa river wes

| easy o heccmecluuded

pori9®”

It looks
Greenish ash.

Case of 13t Stage

In the 13th stage, high temperatures, little rain and the long ?

It looks
dark gray.

hours of sunshine caused red tide (at Nagoya port). Red tide
could appear greenish ash color in certain place.

*, Fresh water

-

Salt water
L 4

Yaus?

Red tide Sludge was raised up

The ebb tide period(around noon) in the
spring tide, the sludge gets raised up and
Horikawamay be colored dark gray.
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C From 2 to 6 stage :With TRWKR
7 . thte rS No rain on the day and the previous day

From 2 to 6t stage :With TRWKR
Frequency Of flndlng Litters No rain on the day and the previous day
(From 2nd 13t stage, all section) Litters component

Plastic wastes(PE shopping bag, PP bag, foam bowl, foam tray, PET bottle, etc.), can, glas

28 bottle, cigarette(wrapping, butt)

26 |260

94 o2nd Stage all sections o3rd Stage all sections

y % i found 1.8 times in 10 . .
~ gy |[f] [ NOPPINg ag was found 1.8 tRes in o4th Stage all sections m5th Stage all sections
wn B gdllUlIb. O 1o unes 11 Lvvu
@ 0 [fit—tinvestigations) m6th Stage all sections m7th Stage all sections
= 18 il / // o8th Stage all sections o9th Stage all sections
o 16 | i' | O10th Stage all sections m11th Stage all sections
> 14 (03 _ _ ~m12th Stage all sections m13th Stage all sections
= 12 | Aitters_in decreasing-trend
S 10 / / l:rpqupnr‘y nffinding litters (/10 Qur\/ny:)
§ / / = number of surveys in which litters was found/number of surveys 10
= // Frequency of finding litters is not same as the number of litters.
/4

[T litter 1Is Tound one or more times In each survey, It counts just one.

O MO A O O
Tota|
: %E

5 25
~, 04.
A oA y
| 0 H Lh ..!.' ] ¥, . il al - -
HE
o™ (5] —_ b D @ [T @ = @ = [=] — @ D [=] Do
- < — = - — —_ o I = < —_ o - @ = — = Do
= a2 - o —_ — -— g o @ o -— -— = o — Ty — —
@ £ — £ — = -— — — 3 ~ (=% (=3 = — I
(=) o o = [ o —_— - T = o -] — [=% o ) =3 : :
= o — a E = - = = @ «© = () @ en [=2] [=% -] o
-E. S a g g (5] — 2 = = = e g 5 E ; P |
H B B B Dom—
Tot'al of 18 items =y e “— —_ Lt o S — o o @ o = @ e
of litters in each = L -— o - 5 ot = = = @ =
£ £ o -— e D —_ < _— —— - I
stage. o -— < — e =« (=] (=% o -— -
o —_ _— L = D $om—
L (=% -— — e
n o -— ] :
“o‘,\go — - R
@ — @ o
— - —_
— )
o

What trend frequency of finding litters was?
Fregency of finding litters was in decreasing trend. Change of social environment, such as more active
cleaning, charging of shopping bag fee and etc. may influence.
The most frequent littered item was cigarette buitt.
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Litters on Riverside Ways From 2’1o 67 stage With TRWKR Litters component

No rain on the day and the previous day Plasti tes(PE shopoi
From 7t to 13 t stage :No TRWKR astic wastes(PE shopping
bag, PP bag, foam bowl, foam

No rain on the day and the previous day tray. PET bottle, etc.), can

glass bottle,
cigarette(wrapping, butt)

2nd 13t stage each section

Oplastics Ocan Obottle DOpaper Ocigarette

1st stage Rate of plastics and cigarettejare high

2nd éq)age 2% .I: T0% T 6% 1 22 2

1 | ‘t“
3rd(%?g)ge

191 r
4th(sta)ge

|
|
(58) T |
5th stage |
6th“s1l%)ge |
{66) |

1th stage
90) | |
|
|
|
|
|

8th stage

5 S -/ S %

1
|
|
|
| I
|
|
|
I

10th stage .l: 3% 12%
(122)

11th stage
(122)

|
s |
0% T 5%] |
12th stage T% T3 8T
(106) P
13th stage T ‘ T3 LyARRLY; T

(99)
0%  10% 20%  30%  40%  50%  60%  70%  80%  90%  100%
() number of data Rate of plastics is decreasing

Component ratio (%) the number of sighting each kind of litter  the number of sighting all kind of litter
Litter does not include leaves, branches and grass.
The number of sighting is not the number of litters. We count one, even if one litter is sighted in the investigation.

o8

What kind of litters on the riverside ways was sighted frequently
The rate of plastics and cigarette are high.
The rate of plastics is decreasing.
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From 1st to 6t stage :With TRWKR From 7t to 13t stage :No TRWKR

Change in Floa“ng thterS No rain on the day and the previous day No rain on the day and the previous day

Litters component
Plastic wastes(PE shopping bag, PP bag, foam bowl, foam tray,
PET bottle, etc.), can, glass bottle, cigarette(wrapping, butt)

The sum of each
stage, the number of
litters per one survey

[data number of investigation]
1st stage 145
2nd stage 255

>
(O]
c .
2 Total of All section 3rd stage 191
@ 4 = . . 4th stage 54
g & Ol Pla 5th stage 119
= _ : 6th stage 66
g o Is high Diststage  O2ndstage  7th stage 90
% 3 O3rd stage O4th stage 8th-stage--75
9 - 23 o5th stage m6th stage 9th stage 81
= i 2o m7th stage o8th stage 1?2 stage g;
o 2 | =0 - [ O9th stage O010th stage t St a6
8 14 l:lllth stage B12th stage 13th stage 99
E . . .
5 Floating litters are not decreasing.
P 1
0.4 0.20 . 0.3 I_I_Ll_lo.z
. 0
0 IS P O‘II|||| dh
total plastic can bottle paper cigarette

Kind of litters

Note: the number of litters per one survey= the number of each litters found in all surveys/
the number of surveys
*the number of litters is the number of litters found through all surveys

What trend the floating litters goes?
The litters on the riverside ways are decreasing. But the floating litters are not decreasing.
Cleanup Vesselrun regularly, but the floating litters might come and go with the high and low tide in
Horikawa liver for many hours. The rate ofplastics is high.
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K|nd Of ﬂoatlng thte Is From 15t to 6" stage :With TRWKR

No rain on the day and the previous day

From 7t to 13 " stage :No TRWKR
Litters component No rain on the day and the previous day
Plastic wastes(PE shopping bag, PP bag, foam bowl, foam tray, PET bottle, etc.), )
can, glass bottle, cigarette(wrapping, butt)

oOplastic ocan Obottle Opaper ocigarette
| |

1st stage (6%
(145)
2nd stage 10%

(255) | | |

3rd stage 2%
(1

4th

9 Rate-ofplasticsmm
i

t
5th stage STg
(119) i
6th stage L)~ ()0/
~J \ P AW

(AR

-. |
T% 0% 15% 6%

. 1 s
a1 b7 | 18%..-.43

3700 3 A 1

With TRWK

you)

1th stage
(90)

8th stage

(75) r
9th stage
81)
10th stage
(122) C
11th stage
(122) ¢
12th stage
(106) -
13th stage

(99)

() the number
of the data

o8

OG-S/ I £ SR

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

Rate of litters (%) the number of each kind of litters  the number of all kind of litters
the number does not include leaves, branches and grass
*the number of litters is the number of litters found through all surveys

What kind of floating litters were found flequently
The rate of plastics is high, 50~80%
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8. About winds Direction of wind

Meoto Bridge Kitashimizu Bridge Johoku Bridge
F%(l)Jpstream 17% F%roéipstream 28% F%gpftream 290

PN

SO

Erom sid > None wind From sid ~» None wind From sid > None wind
’ 0 50%
8% 56% 10% , 32% , 26%
" 1st 13ststage 1st 13ststage
. " 1st 13ststage J/the number of the data 60 the number of the data 140
" the number of the data 5: For 12% i
19% For downstream 13% For downstream
downstream
Koshio Bridge Nishiki Bridge Oto Bridge
For upstream For u stream For upstream
0 10% o 33% 10077
,/8()/ h ,801
40 4.
p 20 p .
" — From side< >None wind From side& < —> None wind From side<_ — None wind
= 10% 35% 11% 12% 4% 30%
1st 13ststage
1st 13ststage ~~ 1st 13ststage ~_1 .~ the number of the data 120
g h fth 217 N
36% For the number ofthe data € 44% Fort e number of the data 56%  For
downstream downstream downstream

Winds for upstream and downstream
are more fre uent than for S|de

Direction of wind

We organized the data through all
surveys(1st stage ~13" stage).

The winds for upstream and
downstream are more frequentthan
the winds for side.

The rate of winds for upstream and
downstream is 80%at Nishiki Bridge.
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9-Chane Of Horlkawa Rlver From April 2007 to March 2013
Impression of the Water Quality(annual change)

No rain on the day and the previous day

The upstream . . How did the impression of the Water
.. from SanageBridge Sakae Bridge ~ Sanage Bridge Quality change throughout the year?
SN
> 100 | 93 90 - 90 92 In the upstream section from Sanage
T ] 16 — 79 °° g4 86— 85 Bridge, the percentage of people who
3 60| 54 was over 50% through the year.

] In the downstream from Sanage Bridge, the

£ ol OQver 50% through|the year g g
o
S 20 [ . .
@ Impression of the Water Quality was bad
g2 0 ‘ ‘ ‘ ‘ ‘ ' ‘ ‘ ‘ ‘ ‘ especially during early summer and early

Apr. May Jun. Jul. Aug.  Sep. Oct. Nov. Dec. Jan. Feb. Mar.
Number of data 14 21 41 10 14 18 38 29 30 13 13 10

autumn. (the percentage of people who

was under 20%)

The downstream
from SanageBridge

Sanage Bridge ~ OseKo Bridge

9
. 100
3 _ _ Over 50% in November.
> 80 lmnraccinn £+ \Alatar Dallistian
o rpressioiruruaire vwatct T onauaori
ko) is bad especially —
= 60 - 51
> during early summer and early autumn. 4r 47
= 40 36 34
S 20 { 216 43 4213 r
2 categorized as the acceptable range for
s 0 I_I s |_| ’_| s s citizens.
E Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. and we categorized the evaluation of less
. ,
152 284 287 96 122 133 255 244 196 111 80 o1 than 50% as bad, and categorized the

evaluation of less than 20% as especially
bad.
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Impression of the Water Quality(annual change) From April 2007 to March 2013
Between Asahi Bridge and Kameya Bridge

No rain on the day and the previous day

How did the impression of the Water
Quiality change throughout the year?

Asahi Bridge ~ Matsushige Bridge

2 Impression of the Water Quality is bad through the year. The percentage of people who answered
S 100
g 80 L L . Less than 50%. Asahi Bridge and Matsushige Bridge was
g Il{l{.)r:EbbeUl-l Ib- Uoluft!bp-e(..ldlly under 50%.
e X 60 a J S €ginning 9 s;()jrmg i " 48 Impression of the Water Pollution was bad
s and during spring and early autumn. — 40 40 through the year. It was bad especially
5 40 9y > 25 ey during early spring and early autumn. (the
@ 18 s ] 14 14
3 20 T t 7 4 9
f=%
: ]
- 0 ‘ Alo =M ‘ ‘ ' ‘ m ' |_| The percentage of people who answered
Apr.  May  Jun. Ju.  Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.
Numberofdata g4 118 101 41 54 55 104 104 78 42 22 38 Matsushige Bridge and Kameya Bridge was
over 50% between December and February.

Impression of the Water Quality was bad
especially during early spring and summer.

Matsushige Bridge ~ Kameya Bridge

>
E Over 50%
o 100 between December and February.
[
s 80 < >
25 63 58 58
23 go [-Impressionis bad —_ 98 9
5 during spring and summer. 43 44
§ 40 [ > ] 30
o 2 k
Q 40 .
s 20 5 v 8 6 -~ categorized as the acceptable range for
E 0 — . 1. = . =[] . ‘ ‘ ‘ ‘ ‘ citizens.
Apr.  May Jun.  Jul.  Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. and we categorized the evaluation of less

than 50% as bad, and categorized the
evaluation of less than 20% as especially
bad.

Number of data 19 30 40 17 24 20 37 36 33 26 24 20


mailto:2010@horikawa1000nin.jp

Evaluation of impression of the Water Quality(annual change)

From April 2007 to March 2013
The upstream No rain on the day and the previous day

= O@Water color  O@2Smell  B3Transparency  B@ litter OGBubble  DO®Living Things  B@0thers

=100% . . :

£ 90% 74 How_dld the impression of the Water

é 80% B3 B3y B3 Quality change throughout the year?

s 70% | .

‘g‘, 60% There were the most evgluatlons of

2 50% 00 "color" through the year in thg

5 40% ] b (_10wnstream from Sanage Bridge, _

5 30% 574 574 it was between 50% and 60% from April

.g 0% to December, it was between 70% and

5 Loy | Nodata P44 No data : 80% from January to March.

s 0% , , ‘ , ‘ , , , , , , The evaluation of litter increased from
Apr. May  Jun. Jul. Aug. Sep. Oct.  Nov. Dec. Jan. Feb.  Mar. April to December.

Number of data 0 3 2 1 3 0 6 3 4 1 1 3 The evaluation of smell exceeded 5%
from March to October, and it increases
to 10%- 20% from July to August.

It is thought that weather condition , tide
The downstream section . . level fluctuation and sludge at the river
from Sanage Bridge Sanage Bridge ~ Oseko Bridge Qottom are related to it.

= B Water color @Smell  ®QTransparency 9@ litter B&Bubble  B@Living Things  BZ0thers

‘;100% — 017 Lhns paas = Py S see shlfeenaay o ST, 5 B I% 59

2 90% .+ Y8 4% 3% [ 2% 21’{ - % o 1% - pat 4

2 80 | SN I IO [ B e o

5 10% g S g Q o N A e S !

g 60u T ' = P2 =% 15 Lfrom April to December

5 50% [ **[{There was more "smell'[;lfseseqe e free=p oo T —]

; 40% | from April to October. 74y ;ng e

2 30% —poy——p3 o457 P 1 s L e T e 99 P

5 20% [ =

5 10% [ ]

o 0% ' : ' : ' ' : ' : ' :
5 Apr. May Jun. Jul. Aug.  Sep. Oct. Nov. Dec. Jan. Feb. Mar.

Number of data 93 168 176 60 58 76 162 120 104 58 50 64
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Evaluation of impression of the Water Quality(annual change)

Between Asahi Bridge and Kameya Bridge

Asahi Bridge ~ Matsushige Bridge
B3 Transparency 0@ litter OB Bubble

{%)

O@Water color ~ B@Smell

O®@\Living Things

0@ 0thers

g 2%.. —5%" 00 %-.I-& ----- -oaos%.:ﬁoo ceecteaaleAls,, f]-.%. E"

2 2 " D2 ) :

5 P4H .

£ ] ,4;{:::: o BRE l

3 12 F

3 | 94 LI 8% 3 :

_% s0% LT ) - Ib?!ﬁ,"l’as more "S.rﬂ?llf..- 19 from April to December
2 20% |- from April 6 October. |__pen

5 o% 1 » ol BF 5% 7o
5 55 P b7 4y P paw  pSH

B 20% [ | . | .

- 10% [ There was more "color" throughout the year. [
-93 0% 1 1 1 1 1 I 1 I I 1 I I 1 I I 1 I I 1 I I 1 I I
& Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.

Number of data 47 69 63 25 21 37 7 54 46 24 18 30

Matsushige Bridge ~ Kameya Bridge

O Water color 02Smell O3 Transparency 0@ litter O0&Bubble O@Living Things

OF)0thers

ioi 15 7 14
P4 30,1

80% | 0 B 3%

100%
90% 42247!1’J 19 3%
6%

s

&

g

o

E

2 70% || X .i ..... °e e, 4 7%_

é 60% — ) 13% S i ]

g 2

=4 50% — ] gt T Ty =~ 3 ]

5 There was more "smell ool DOY

= 40% you 9% from June to August. L V34 ool |

g 30% 8% T ] 55 B0 8 oY

£ 51% 524 51 ’1

c 20% —

o 10% [ There was more "color" throughout the year. |[

g 0% ' '
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.

Number of data 18 24 31 12 17 10 20 20 12 1 10 14

From April 2007 to March 2013
No rain on the day and the previous day

How did the impression of the Water
Quality change throughout the year?

There were the most evaluations of
"color" through the year between Asabhi
Bridge and Matsushige Bridge, it was
between 50% and 60% from April to
December it was between 70% and
80% from January to March

slightly from April to December.
over 10% from April to May and from

July to August.
It is thought that weather condition ,

tide level fluctuation and sludge at the
wr bottom are related to it.
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10.Change of Horikawa by tidal cycle

Comparison of spring tide with neap tide Tide level on the winter solstice Dec. 2012

HAGDYA

Section from Sanage Bridge to the mouth
IS influenced by the tide

1 SEA LEYEL (cm)
1

ebb tide

@ =
tide
gravitation

ebb tide

[ X
Dec. 2012 the winter solstice o

Tide level on the summer solstice Jun. 2013

NAGOYA

150

S T
S

Source statistical information of meteorology by the Meteorological Agency

Change of impression of clearness relates to water quality of Horikawa. We

waxing moon have organized it by comparing of spring tide with neap tide.

e B Consequently, it turned out thatimpression of clearness was especially
CED .imﬁf* . RE estimated by color, smell and garbage from Asahi Bridge to Kameya Bridge at
summer solstice j i winter solstice spring tide in spring or early summer(1st,3rd,5th,7th,9th,11th stage).
- 4 Particularly, it turned out that smell of sludge was greater at downstream from
"""" . Asahi Bridge. From the result, it is supposed that impression of clearness in this

y _ area is infulenced by sludge heaping on the riverbed.
fk4 autumn equinox


mailto:2010@horikawa1000nin.jp

Apr. 2007 Start of 1st Stage

Impression of clearness Spring tide/Neap tide by month  Mar. 2013

No rain on the day and the

Per cent ageand Slight @rtyr t y previous day

we extracted and

At Spring tide Sanage Bridge - Oseko Bridge

§ organized data at spring
;; Impression of clearness from spring to earl; autumn is especially bad <o tide and neap tide, from
mE 100 ..............‘......:............. thedataofbetween
» T 90 90 88 .
e = — = — 84 79 April 2007 and March
52 80 16 ] ke 2013.
CRZ 66 ]
© % 60 L] 59 54 54 55 ||
S LI e N e N How is impression of
§ ;5 40 1 clearness at spring
8 o tide and neap tide?
=2 20 [ -
§. 0 It is especially bad
& ' ' ' ' ' ' ' ' from spring to early
Number of Apr. May  Jun. Ju.  Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. autumnat both spring
data 50 120 69 21 34 31 78 49 53 31 18 24 tide and neap tide.
There-is little-differencein-the-change-of impression-of | 'here s litle
. clearness between spring tide and neap tide. difference between
At n eap tide Sanage Bridge - Oseko Bridge change of impression
§ I i f clearness from spring to early autumn is especially bad of clearness at spring
;—*’ mF).r.e.S.SLO.rl?..............P...g....$y p y 4"""" tldeandneapt'de
Z 100 92—y \ /
g E 81 81 [ ] — 78 bo‘_\go!‘
£S5 80 T 70
23 63 59 —
[ s
52 60 —gg——53—38 ]
= © — [ ]
S E 40 [ -
o8
E§5 20 H -
a Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.
Number of

data 29 49 90 23 21 37 42 59 36 18 21 13
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Impression of clearness from spring to early summer Spring tide/Neap tide

100

[+
o

(%)

60

“Dirty” and “Slight

dirty”

40

Impression of clearness

ro
[=]

Proportion

0

Number of
data

—y
=
o

<o
o

(%)

“Dirty” and “Slight
dirty”
& 3

Impression of clearness

=g
o

Proportion

Number of
data

Percentage of #fADirtyo

1st,3rd,5th,7th,9th,11  Stage

spring - early summer Apr. Jun.

Spring tide

Impression from Matsushige Bridge to Kameya Bridgd
is_the worst

e 0
. an [
“““ ...."&7.1 L}
A‘ .......-Iq
o F
67 ---.... 64
. =
& =5
. <
= =
) o 3
= 3=
-5
_

ooooooooooooooooooooo

Oseko-Kameya : Kameya-Matsushige Matsushige-Asahi

Asahi-Johoku Johoku - Sanage
27 28 90 24 70

1st,3rd,5th,7th,9th,11th Stage

Neap tide spring - early summer Apr.Jun.
Impression from Sanage Bridge to Kameya Bridge is bad
A““‘ 76
64
E =
g =S
© = __
o) e
& 3 £
=z =3

Oseko-Kameya Kameya-Matsushige Matsushige-Asahi  Asahi-Johoku Johoku - Sanage
11 17 81 21 37

and
1st,3rd,5th

7th,9th,11th Stage Without TRWKR
No rain on the day and the previous day

ARSIl ight

Stage With TRWKR

di

How is impression of clearness at
spring tide and neap tide from
spring to early summer?

Impression of clearness at spring
tide becomes worse from
upstream of Sanage Bridge to
downstream of Kameya Bridge.
Especially,impression from
Matsushige Bridge to Kameya
Bridge is the worst, percentage

to 96
Impression of clearness at neap

tide from Sanage Bridge to
Kameya Bridge is bad,

\_
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Impression of clearness from autumn to early winter Spring tide/Neap tide

“Slight

100

< 580

(%)
=4

“Dirty”

dirty”

40

Impression of clearness

[
o

Proportion

0

Number of
data

“Slight

100

“Dirty” or
dirty” (%)
=N [=;] <0
o o (=)

Impression of clearness

Proportion
ro
[==]

0

Number of
data

Percentage of

ADiIi rtyo

2nd,4th,6th,8th,10th Stag

Spring tide Sep. Dec.

autumn - early winter

than that of period from spring to early summer

66

56

an
-

U

45

Meijio Wate
Treaiment Center

Nagoya Port

Oseko-Kameya Kameya-Matsushige Matsushige-Asahi  Asahi-Johoku Johoku - Sanage

27 28 86 16 45

,6th,8th,10th Stage

. . nd,4th
Neap tide autumun - early \rnnter2 Sep. Dec.

) _ +*"% "Became Worse
than that of period from spring to early sumr?ﬂ‘ . .:‘E.;g':‘

L4

L
L4
L4
L4
L4
Lz

Lev*"60 60
4 50

.
PS
A*°

30

Meija Water
Tireatmepi Center

Nagoya Port

Oseko-Kameya Kameya-Matsushige Matsushige-Asahi  Asahi-Johoku Johoku - Sanage

10 20 62 1 30

and

ASlight di
2nd,4th,6th  Stage With TRWKR

8th,10th,12th Stage Without TRWKR
No rain on the day and the previous day

How is impression of clearness at
spring tide and neap tide from
autumn to early winter?

About impression of clearness at
spring tide,

60% as little as that from spring to
early summer.

Impression from Matsushige Bridge
to Kameya Bridge is 66% the worst.

About impression of clearness at
neap tide, that from Johoku Bridge
to Asahi Bridge is bad, percentage

around 80

60% in the other area. It is less
than that from spring to early
summer.
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Evaluation of the impression of water quality The st rd, thstage With TRWKR

the th, th,11th stage No TRWKR

from spring to earlv summer in spring and neap o el G 0 SEy a1 B ey

The 1st 3rd 5th 7th 9th 11th sta

_5 from April to June

9]

¢ © o B B litter o o o How is the impression of the

g 100% I% A%]  Increase 3 % water quality from spring to early

‘o 90% 19% T Srve 114% 12% summer in spring and neap tide?

?‘_ 80% 28% ‘1.8.%)-. 7% |

o Increase.- e :

= 70% [ 9% | S Composition ratio of the

g 60w 6% | A Pt : 6% impression is different from the

2 % 12% 16%;¢ : upstream and downstream part of
0, oe® o

© 50% : N .

7 . Asahi Bridge in both spring and

S 40% -decrease.i 79% neap tide

£ 30% 62% o 510/ 4 : 61%

— 01%)] : . . .

o 20% » : L o The evaluationof the impression

= 10% Composition ratjo of the impressioh is different in of water quality in spring tide

- upstream and dpwnstream part of |Asahi Bridge. : 9 y P . 9 .

5 0% : ' ' - : shows, between Asahi Bridge and

'§ the : J Kameya Bridge, the rateof

gnumber o{(ameya Bridge Matsushige Bridge  Asahi Bridge Johoku Bridge Sanage Bridge

S data 25 55 14 34

The 1st 3rd 5th 7th 9th 11th stage than the upstream.

from April to June
o o 5] B litter 5 o o The evaluation of the impression

of water quality shows, between
Asahi Bridge and Kameya Bridge,

100% =%

90% 25% }?.O,A’ q e the rate of ftolorois bigger and
80% -&.ES@?‘?’?.; 37% rates of Fsmellband fclearnessd
70% [ 8% | s 4‘; : : are smaller than that of the

60% 7dec.r'('e'e.1's"é'ﬂ; 9% [ 5% | upstream.

50% 100% E 5%

40%

67% i| 74% ‘_'I.rjcrease

compisiton ratio of the assessment of the impression

30% vt (Yoo e qorts™®
oo e 55% 48%
Camposition ratio of the impressian is different from|
10% upstream and downstream part df Asahi Bridge.
0% 1 1 1 : 1
: J
n”ntiir ~ameya Bridge Matsushige Bridge ~ Asahi Bridge Johoku Bridge ~ Sanage Bridge not enough data.

data 4 12 50 11 19
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Smell from spring to early summer -
. . . the th th 11th stage No TRWKR
|n Spl’lng and neap tlde No rain on the day and the previous day

The 1st 3rd 5th 7th 9th

from April to Jun
Osludge smell Oditch smell O smell like rotten eggs @ smell of pulp  Osmell of ocean O others

th stage With TRWKR

Which type of smell is it from spring

= : to early summer in spring and neap
£100% 3 7 tide?
T 90% 14 5 1, 10 3 '
g 7 | 10 3 .
w5 80% o ® o 'NCrease Between Asahi Bridge and Kameya
© 54 ® gttt
2 60% 36 **
() (V)
S 50% | 5 o smaller than the upstream.
o . . .
o 40% g = : e It is considered the evaluation of
b= 2 ... | decrease o
E 30% CDU') o 49 '-.4 .............. 60 :6 49
o = 46 . q =
L2 20% z | 43 - ) ) o
2 10% Cdmposition ratio of the impressiop is different from Composition ratio of the impression is
g . upptream and downstream part of jAsahi Bridge. . different in the upstream and
3 th%/" : ] downstream part of Asahi Bridge.
number of Kameya Bridge Matsushige Bridge  Asahi Bridge J'or%oku Bridge  Sanage Bridge S
data {4 J 13 g 59 g 10 J 929 g Between Asahi Bridge and

The 1st 3rd 5th 7th 9th 11th stage Matsushige Bridge in the neap tide,

from April to June r

) ) are high in that order, and the rate of
Osludge smell  Oditch smell  Osmell like rotten eggs B smell of pulp  Osmell of ocean O others

& 100% — s
D 3
% 90% - Rates of -10.. 22 8
« 80% .o'.°o. 3
° 122
L 70%
a 0, hiadh-in-that
g 60/0 86 ||I¥éll L ISI_th
S sow order, and the
O 40% e 78 76
s 67 accounts for |«"g4
= 30% over 60%. [e, .-
S 20%
S 109
g_ 10% 14
s 0% : L L L
o
the J

number of Kameya Bridge Matsushige Bridge Asahi Bridge Johoku Bridge  Sanage Bridge Not enough data.
data 3 7 41 9 11
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Evaluation of the impression of water quality
from autumn to early winter in spring and Neap tiIde [ . on e day andane proviocs day

The nd th thstage With TRWKR

The 2nd 4th 6th 8th 10th

8 from September to Decé

2 B o s @ litter o o o

5 100% - = How is the impression of the water

% 90% 17% - : 0 guallty from autumn.to early winter

£ 25% : 18% in spring and neap tide?

5 80% : According to the evaluation of the

g ° A Jecrease : impression of water quality in spring

@ 60% .

0 0, . . . .

S 500 | |22 6% : in the entire interval and accounts for

0 = . 0 0, 0,

o W& e b 415/“062/2 hi Bridge and K

S 500 | S o 62| I etween Asahi Bridge and Kameya

o S |50% 50% : o

S 20% 3 " : ) . = 41%

= Composition ratio gf the ifnpression is d|fferent from 2

- 10% upstlleam and downstrearn part of Asah( Bridge. : ] (17% to 25%) is larger than upstream.

2 0% ' : : and acdounts for 41% 10 62%, Composition ratio of the impression is

(%] . .

S the J different from upstream and

g number ofk@meya Bridge Matsushige Bridge  Asahi Bridge Johoku Bridge Sanage Bridge downstream of Asahi Bridge.

© data 12 12 52 8 22 According to the evaluation of the
The 2nd 4th 6th 8th 10th 12th stage impression of water quality in neap tide,

5 from September to Decenfeg] between Matsushige Bridge and

@ o o &) B litter o o o

S.100% :

= : 8%

v 90% e, | INCrOA%% - (og0p| 25%

S 80% '429)6. k" . 15%

= 70% Increase. o high(42%). Composition ratio of the

g : impression is different in upstream and

A 60% -’ : downstream of Matsushige Bridge.

§ 50% :

o 40% decrease.-{7306|  : 75% >

< . 8% on

s 30% o > S . pori®

o 150% :

o 20% 0 :

g 10% 33%| composition ratid of the impresfion is|différent from 31%

c 0 upstream and downstream part|of Matsushige Bridgle.

g 0% 1 1 E 1 1

é the : J

€ number oKameya Bridge Matsushige Bridge  Asahi Bridge Jrohoku Bridge Sanage Bridge Not enough data

S data 3 12 34 8 13
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Smell from autumn to early winter The nd th thstage With TRWKR

o 5 c The th 10th 12th stage No TRWKR
IN SPring and neap tlde No rain on the day and the previous day

he 2nd 4th 6th 8th 10th
from September to De

Spring tide from autumn to early winte

Osludge smell  Oditch smell  Osmell like rotten eggs @ smell of pulp  Osmell of ocean O others

L 100% = -

© 6 Rates of 7 . ..

g 90% 5 2 24 Which type of smell is it from
5 383) 13 Sa 50 autumn to early winter in spring and

() feeee ide?

S 0 high in that neap tide”~

@ 60% order, and &

£ 50% 100 | the rate of Between Asahi Bridge and

% 40% 6 IS Over 60%.] ,use. Matsushige Bridge in spring tide,
= 30% 162

S 50

S 20% 41

8 10%

g o% 1 1 1 1 . .

° the J Between Asahi Bridge and
number of Kameya Bridge Matsushige Bridge  Asahi Bridge Johoku Bridge ~ Sanage Bridge Matsushige Bridge in neap tide,

data 16 6 42 6 17
The 2nd 4th 6th 8th 10th 12th stage ) )
from September to December are high in that order, and the rate of
Osludge smell Oditch smell  Osmell like rotten eggs @ smellof pulp  Osmell ofocean O others

33100% Rates of 12 1

o 0, 2

g 90% 25 — 59 23

— 0, X

5 80% 40 15

‘§ 70% 15

o 60% 25 o

b= 50% are high in 15

‘s ° that order,

g 40% andthe rate )

c 30% . 60 P!

2 20% about 70%-{ ***"" 42 4

(%)

S 10%

g 0% 1 1 1 1

(8]

the J

number of Kameya Bridge Matsushige Bridge Asahi Bridge Johoku Bridge ~ Sanage Bridge
data 4 5 26 7 13 Not enough data
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11. Survey activities spread into Shin-Horikawa

by the Horikawa Sen-nin Chosatai (HSC
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Impression of the Water Pollution in Shin-Horikawa

O Diy 0O Sihy diy 0 O dnay O Sghyokan
100%

How about the impression of the Water
90% Pollution

80%

and Oi Bridge in upstream of Shir Horikawa,
60% and -
190% Worse injupstream than in downstr Atsu@a Bridg? in downstream. L

i The impression of the water pollution is
worse in upstream than in downstream.

70%

a
g
c
(]
c
5

40%

8
=
3]
£ o
7
Q
o
£

Polbn,com

30%

20%

10%

0%

AsufBrige OBidge KhenBidge UzuraBidge
Number of Date 9 9 12 11

Transparencyin Shin Horikawa /~

N

How about transparency ?
100

90 Over 70cm(acceptable range for citizens)

- 80 around Kinen Bridge in upstream of Shin
Horikawa and Atsuta Bridge in downstream of

\5 P P TTTITITI Shin Horikawa.
g 60— ~Low transparency around Oi Bridge S wowever, only 46cmaround Oi Bridge.
o
o 50 ]
c
E 0 71 9 w'“"’“

30

10

0 - - -
AsutaBrdge OBitlge KnenBiige acceptable range for citizens,

transparency over 70cm in number.
NuMber of Date 9 9 10
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COD in Shin-Horikawa

How much was COD?

Under 20mg/L around Kinen and
Oi Bridge.
This rate is a little high and under
14 | COD of upstream was higher than that of downstream. 14mg/L around Atsuta Bridge.
It seemed that COD was higher in
upstream than in downstream.

18

AsutaBidge O Bidge KnenBrdge
NuTMber of Date 9 9 10

Occurrence of bubblesin Shin- Horikawa / How do bubblesoccur?\

O Bubbésmhg fom the bottom ofthe wer O Bubbésbw edfom upsteam
O Bubbésbw edfom dow nstream O Bubbésw ere notseen It Seemed that b_UbbleS OCC-UF
100%0 5 around Uzura, Kinen and Oi
&4 90% - — Bridge on Shin Horikawa
= ancy There were many bulbles rising from o°
% §700/: the bottom of fiver o Around Uzura Bridge of upstream
o ° ..
s 2 64 K the 91% of bubbles were rising
o, .
3 go0% 89 . from the bottom of river.
o 50% 100 o 91 There were not bubbles around
L] .
40% e \Atsuta Bridge of downstream.
30% .*'
L[]
20% ‘26 wort9*"
10%
11
0% . .
AsutBridge O Brdge KhenBrdge UzuraBrdge

NuMmber of Date 9 9 11 10
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Occurrence of smell in Shin-Horikawa

O Syhtsm el

oNosmel

m T ernibé sm el O Sottofterbé sm el oSmel

100%

T 90% 22
S
0,
o 80% 46
IS
8 70% 59
()
L60% 78 34
e How does smell occur?
S 50%
(&)
g 40% 11 27
2
8 30%
o 20% 33 between 27% and 44% at
(1] . . .
’s 33 e Uzura, Kinen and Oi Bridge
10% (
upstream).
0% . R N R
Horik AsuBBrige O Biige KhenBiige UzuraBridge The kinds of smell were
e Number of Date 9 9 12 11
O Sm ebfDich O Sm ebfSudge 0O Sm ebfRotten Egg
@ Sm ebfPup O Sm ebfSea 0O Sm ebfothers Atsuta Bridge (downstream)
100%
- 13 8
2 90% 17
()
S 80%
S o 25 17
g K= 0 67
< SB0%
£
50%
3 0 92
T 40%
X 66
30% 62
There were many kinds of 20% a3
: 10%
Kinen and Oi bridge 0% ' ' '
AsunBiidge O Biidge KnenBrdge UzuraBridge

upstream on Shir Horikawa.
Number of Date 3 8 12 6
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Component ratio of colors in Shin-Horikawa

O[l]Cobiss
m B]Pat yebw greenash
O[l2]Pak yebw gray

O 2Mkyw hie
m 9]y edbw greenash
Hm[15]Greenbrown

m [7]Y edbw $h gray
W [10]G rensh G ay

What colors sere seen

May 28th 2013
Gray green

fie |

June 25th 2013
Pale yellow green ash

Photo&report Team NTT Smile Nagoya

100%
17 °
[0)
- 90% 33 Greenish gray Yellow green ash
£ B80% 8 and Pale yellow green ash
£ %0% appeared frequently around Uzura,
g %’60% 25 Kinen and Oi Bridge in upstream
Z of Shin- Horikawa. And Milky white
8 SESO% also appeared around Uzura and
< S40% Kinen Bridge. It is assumed to be
= %300 caused by sulfide.
And Green brown also appeared
20% 11 Kinen, Oi and Atsuta Bridge.
10% It is assumed to be caused by the
11
0% , , , phytoplankton such as the red
Asut Biidge O Biridge KhenBidge UzuraBidge e
NuMber of Date 9 9 12
11

The Point of Kinen Bridge

July 30th 2013
Pale yellow green ash

frequently?

August 28th 2013
Milky white
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Review: Current Condition & Pollution Mechanism of Horikawa
Based on 3,083 surveys for 6.5 years by HSC

£ Impression oy e Water_ s Y = How do we evaluate Impression
pollution between Johoku Bridge :
u

. : £, ‘ of the Water Pollution (13 t st
and Matsushige Bridge. ¥  Flod (13 ™ stage)

Especially between Asahi Bridge and Matsushige Bridge |
Many bubbles from the bottom

Terrible smell

Bad impression of the water pollution

<........................N

Many babbles from the bottom

4.....................O..N

Terrible sme

4........................O.........

Many floating litter

Many floating litter

MinatOShinbaShi <oooooooooooooooonoo> | : <........’

Nagoya Oseko Matst ahl Jofoku  Sanage Shonai River
goya . Brigige Kameya B d d = 9 ki
port! high tide Bridge rag Brigge , Motoiru- himon

Water level, stream direction, flow rate Rising sludge
changes by tide level.

nce of tide level reaches 2 & over.

ehtation

Worseninambcoliril Sai. - of sludge

dete Shess © Detrioration

B.Eg0) of color,
‘ clearness,and _
Red t|de Blue t|de Sme” R|S|ng of Sludge Exposure Of SIUdge

when tide is low at spring tide.


Q:/リンク画像/赤潮.JPG
Q:/リンク画像/青潮.JPG
Q:/リンク画像/ヘドロ巻き上げ.JPG
Q:/リンク画像/松重20111201 294.jpg
Q:/リンク画像/城北橋P1420908.JPG

Season of bad impression of the water pollution
High temperature Early summer

Large difference of tide level between high and low, » to early autumn
and low tide level on daytime(around midsummer) (July to September)

Why is impression especially between Asahi andMatsushigeBridge worse?

Rising and exposure of sludge

Run upstream of red tide & blue tide generated downstream by flood tide.
It is assumed that the span between Asahi andMatsushige Bridge is compositely
influenced by the reason above.

Downstream Matsushige AsahiBridge
Growth of plankton Lack of Oxygen at Sedimentation of scum
he bottom Lack of Oxygen
s 2 t Y =
el (e | -d‘ . . t the bottom
Brown Blue tide Sediment is changed into sludge.
suspended Getting clouded
solids Bubbles from bottom
1 Smell of Rotten Egg Exposure of sludge  Rising of sludge by
on low tide flood tide & falling tide
. . s 2
Deterioration of color, - Deterioration of color, clearness
clearness and smell(Rotten EgQ) and smell(sludge & ditch smell)

Run upstream of red tide & blue tide
by flood tide



12. Living things The 6t Survey of Living Things inHorikawa July 6t 2013(Sat.)

Hosted by conference of biodiversity in Horikawa

EEEORNNOET>
SEEDLOENIE, BE2 & NFEYORBECAHA I THONART A = ekt
ICRGA, SPEYMOREBICRATVS LS LRSI 6N,

AHG, RUDAA L8R ERHH-2TED, MELB L2 TETWS,
s, FROLR - FRCROAS KN, Axsdo (HFH+5E Thd,

> : , ; > TR
y/ﬂ -“"—P:

FeEBINEMRENER

H OB PTR2S5ETASHISIOFNET 183045

. -
-~ < -jf

B A PRIST ¢
SN PFALANENE  LESEMOIE

Ml S AL E A

WNGA AL X297 BHIAMHLE

<O K&P, By 2—Y 64

A lot of members of

CEROBE>

HSC attended.
WEMNG, ZRER 7 CENNINAEWIEL TARO TR 2R NS TIo0hY| &8 —
T, LRMEOIBVAREZITVENG, K ¥ 2@ Y TEE T0em O =24 BT
AL, (X T6em, € @8 73em. 70cm)

<EDO|>

HH O BRI ISR OANIE 10em 12X ThH-A0, 9 MSEHIz RS, 80 RS AR
IS BB RN KA LA, 1 WHRCIREMKICR - 0t, RBEARSSY,
S Tk 4 20cm B LI, TEIZ R,

June 17t 2013
Reported by
Goyousut gaien aigokai
_Chosatai



mailto:2010@horikawa1000nin.jp

Run upstream of brackish water and wide ranging fish

Young mulet(about 3cm) Young dikkop

at the Nishikibashi Bridge at the Nishikibashi Bridge Horikawa got in lack of Oxygen by spring tide
first day of confirmati first day of confirmati :
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At the Nayabashi Bridge, June 21st 2013
Shooting by the river planning survey groop
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Heavy rain & spring tide, July 215t 2013

Horikawa got in lack of Oxygen. At Nayabashi Bridge Reported by secretariat

Group of fish comes close to
the quay, because water flow
may be calm.

Waving gpneredetibyy
fish can be seen.

Dead fishanddyingl A lot of fishes ran into
fishican be seent between gquay and bank
' protection.

Around quay of Nayabashi Bridge, June 21st 2013, Reported by secretariat



Horikawa River clarification experiment with water spinach. 2013/6/21-2013/8/30
Ena Agricultural High School & Horlkawa Lions Club had joint experiment this year again.

TR | ' )
3 2 o

Living things
- swarming over
| floating water spinach
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Conclusion of the 3" Horikawa River general investigation.

On May 18t
On May 25 (Spring tide), Color of the water changed into gray and Bubbles were rolled up
2013/5/18 Neap tide near Shinsuzaki bridge. It is thought to be the causes of sludge rolled up from the water bed.

2013/5/25 Spring tide

,;y!«t v

,’o

.
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Conclusion of the 3" Horikawa River general investigation 2013/5/18, 5/25

Impression of water clearness

There are no remarkable changes. e
2013/5/18 Neap tide _
Water Bus operating
. <>
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Conclusion of the 3" Horikawa River general investigation 2013/5/18, 5/25

Transparency

2013/5/18 Neap tide .
Water Bus operating

. <+—>
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Transparency became lower as time passed during Spring tide. This is because Sludge
were coming up. There were no remarkable changes during Neap tide.
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Conclusion of the 3" Horikawa River general investigation 2013/5/18, 5/25

Smell of water

Bad smell

2013/5/18 Neap tide

Smell of water

5/18 Neap tide
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[ Smell of water became bad as time passed during Spring tide.
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