Horikawa Sen nin Chosatai 2010 HSC)piace

Nagoya Urban Institute
Conference room (11 floor)

Summary meeting for the 25th stage
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1. Horikawa Sen nin Chosatai 2010

.. The formation of HSC (April.22"9.2007)
Transmission of Raw Water from With a viewpoint and a sence of citizens, the survey of the

Kiso Rive clarification effect of TRWKR started

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 [ I8 zens
(4) Develop citizens’
Horikawa River basin =

2.Water source and Volume of m The survey from a viewpo
transmission of raw water Clearness Transparency Color Bubble Smell

(1)Water Source : Kiso River Garbage Creatures, etc
(2)Volume of transmission 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 3 years
(from Apr.22 "d,2007 to Mar.22 "d.2010)

The first Nagoya City
Environmental Practice Prize,
Feb.2012

Branch of contribution for
Regional Environment
Development Award

for Excellence

m Increase of Transmisson Volume from the Shonai River preas -

ang ] o = 3 dH ok
(EolliloiE [l g et L $ = 2T :':{ 53 ﬁ; - S Water Resource Contributor
1.Water source and Volume of transmission of raw water S & & ’: LSS i s & Awards
(1)Water Source : Shonai River i’ WIEEREE §2  Minister of Land,
(2)Transmission Usual 0.4m3/sec (maxium 0.7m3/sec) e ‘3T T K& infrastructure and

. 0 $ XEEAR Transportation) Aug.2016
2.Period of Increase § = TR | \
(1)Experiment Period Oct.1st - Dec.31%.2010 ( RIT%R ;
(2)Period of Increased Transmision Volume : Oct.5" - Nov.2"9.2010 > -

) P53 x s 2



3 years from April.22"4,2007 Stopped on March.22"9.2010

To verify the clarification effects of TRWKR

Surveys during TRWKR period :
April.2007 March.2010

Surveys after the stop of TRWKR period :

April.2010
Horikawa Sen nin Chosatai
April.2007 March.2012

m Fixed Point Observation Groups
Surveying effects of TRWKR

m Free Survey Groups Researching
Horikawa River by free themes

m Horikawa Cheering Groups Cheering
clarification of Horikawa

March.2012

The survey from
a viewpoint and a
sence of citizens

Results of pilot project (Clarification effects of TRWKR)

m [t was confirmed that the water quality tended to improve
during TRWKR betweeisanageBridge and Matsushige
Bridge.

m Network of citizens'who wish for clarification and

restoration of HorikawaRIver expanded.

m Citizens’ awareness of

developed.

m Role of HorikawaSen nin Chosatai
(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.

We improve our plan and take actionagainst
the pollution.

After that, citizens and public administration
do what is possible to clean the river.

There are many things that citizens

can do.
J L

We expand our partners who love
Horikawa River and hope TRWKR again.

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

¢ | €a jmplement it in each house.
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Won the21st Japan Water Award Minister of Land,
Infrastructure and Transport Award June 2019

National Museum of Emerging Science and Innovation
. ) g (Ome, Koto- ku, Tokyo)
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On June 25, 2019, the award
% ceremony for the 21st Japan
Water Awards was held in the
A b presence of Crown Prince
”\- Akishino. Horikawa Sennin *
Chosatai Executive Committee S0 Horikawa Sen nin
received the Minister of Land, . Chosatai Executive

Infrastructure, Transport and "\ B Committee visited Mayor
Tourism Award. - seff Kawamura to report on

the Japan Water Award
and Minister of Land,
Infrastructure, Transport
and Tourism award.
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Public- private academic
collaboration step- up partnership

Citizen's
viewpoint




Observation method at fixed-point
ement of Transpagg@ncy - Measurement of COD

m Ll COD: Chemical Oxygen Demand
I WA This is an index of water contamination used
)/

-~
]
(5]

R rd ~000)

P,

£ for sea, lakes, and marshes.
L It is an oxygen consumption required for
oxidation of organic matters dissolved in
Gample water.
The higher COD, the more it is contaminated.
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Photo: Shinko Survey Group
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http://www.horikawa-lions.com/ps/bbs/bbs.cgi?img=1227175663.3.JPG
mailto:2010@horikawa1000nin.jp

Water Enyironment of Horikawa River

Area of basin: 51.9km?
’ \ Length: 16.2km(Tidal effect section 13.6k

Change in temperature, precipitation J

and hours of sunshine Kiso River is our water source.

\[~ Z\I"

Cause of breeding A /
of :

pphytoplankton, Tne primary cause of water pollution is wastewater from houses, factories, and stores.
nitorogen and - - ~ T ¥ e
phosphorus are Wastewater is discharged after treatment in wastewater treatment plant.” fi]gle]aEINRUYE]
included in - - T T m Privisional raw water
wastewater from After heavy rain, wastewater is transmission: 0.3m3/s
houses, factories discharged without treatment. .
and I I Wastewater
stores. : / .
Tide Gate | mpy immn & Treatment Plan
| v High Tide Horikawa Rivs
It has looked like red _ Difference of water level is mc
tide or blue tide. Y Ebb Tide  nhigh tide and ebb tide

In Nagoya Port and
downstream of
Horikawa, it is said
that phytoplankton Nagoya Port
does over breeding
and extinction, so
water basin is polluted

3

Water level, direction of current and veloci

Ise Bay

Sludge rises and floats.

Floating Sludge Raised Sludge


リンク画像/赤潮.JPG
リンク画像/ヘドロ巻き上げ.JPG
リンク画像/青潮.JPG
リンク画像/ヘドロ浮上.JPG
リンク画像/わくわく水.JPG

2 Number of Participants of
: . . P — . KDHE
Horikawa Sen-nin Chosatal 5™ e

(Horikawa Sen nin Chosatai started } Yag Bl
accepting participation on 26th Mar.2007) ;

Network of citizens who wish for clarification G
and restoration of Horikawa River is growing.
wmiE  RIIE

More than 50 thousand c i 't i zens ' | RN BEFR ARKE
e 1T

Horikawa, the Mother River of Nagoya, was polluted in rapiceconomic groyuthe thFig
The citizens have rised to get the past back.

REE BEE %0 5T

Start
22nd Apr.2007 28th Sep.2019

Fixed Point 55 groups 106 groups

Observation | 497 hersons 1,024persons
Groups

Free Survey 22 groups |:> 40 groups
Groups 234 persons 650 persons
Horikawa 88 groups 2,597 groups
Cheering | 1 531 persons 51,915 persons [
Groups
Total 165 groups |:> 2,743 groups

2,262 persons 53,589 persons
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L/21/6102
1/8/6102
L/¥/6102
L/21/8102
1/8/8102
L/¥/8102
L/2L/L102
L/8/4102
L/ p/L102
L/21/9102
1/8/9102
L/¥/9102
L/2L/5102
1/8/5102
L/P/S102
L/2L/v102
L/8/v102
L/v/p102
L/2L/€102
L/8/€102
L/P/€L02
L/21/2102
1/8/2102
L/¥/2102
L/2L/ ez
L/8/1102
L/P/ 1102
L/21/0102
1/8/0102

1 b/v/0102
1 L/21/6002
11/8/6002
11/¥/6002
1 +/21/8002
11/8/8002
1 1/¥/8002
1 L/21/L002

1/8/4002
L/¥/L002

As of Sep. 28th, 2019
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C 200 § Der orf Repc
@,
Reports Reports
Content Fiscal yealr| Survey Period Horikawa Shm' Content Fiscal year Survey Period Horikawa Sk_\in-
. Horikawa| . Horikawa
RISy River RISy River
1st stage | Spring Earl Apummemd Jfu n258 0{ h 258 = 21st stage | Spring Ear|l Aummest Jyn120t|h 100 29
= Interval JI..II .1st Sppl32tH 134 - 2017 Interval Ju.l .1st Sgp.588t|h 48 10
S 2007 2nd stage | Autumn Earl SWipn t8etrh Dec 3836t h 383 - 22nd stage | Autumn Earl ySwpnté&th Dlecl220{ h 93 28
g i Interval Dec. 17th arlo3®d 1s$t 103 - Public- Interval Dec. 21st argB1st 67 13
L TRWKR 3rd stage | Spring Ear|l Apmmest Jyn2450t|h 245 o private 23rd stage | Spring Ear|l Apmmest Jyn1800t|h 107 73
5 Interval Jul .1st Sgp.6d7tlh 64 - academic T Interval Jul .1st S¢p.769t|h 44 32
% 04 2008 sthstage | Autumn EarlSwpneseth Dlecls26{his2 5 collaboration 24thstgae | Autumn Earl fSwpneeth Dleci846{h106 78
31 mis Interval Dec. 17th Marl0® 1§t 100 - step-up desessereese UV rrrnrrnnads PGS 2 dat.M2/108.001.67,. .. 80,
S Sthstage | Spring Early smmmest Jyn1460t]h 145 = partnership E 25th stage Spring Early Ammmest Jynig0t|h 127 66
2 nterval Jul . 1st sdpsactlh 54 " B Oy Y O ) TN COO o OO
o 2009 - 2019 -
£ thstage | Autumn EarlySwpne@th Dlecl2d 6{hi120 = 26thstage | Autumn Ear | |semwiaotter Dec |16th(plan)
5 Interval Dec. 17th. |Ma8l 31st81 - Interval
5 7th st S i E | A kst J iBlot|h 111 o
g sage | Spring Ear T Total 5773 | 5156 | 617
o 2010 Interval Jul . 1st S¢p.441tlh 44 -
g 8th stage | Autumn Earl ySwWpnté&th Dlecl0d 7{ h104 -
g Interval Dec. 18t h ar7281$t 72 -
5 ohstage | Spring Earl} Ammmest J{ni1mot|h 112 : To date, 5773 reports have been reported. Of
I . .
2011 | Intervel Jul.1st Sqp.420tjh 42 - these, the number of reports for Shin- Horikawa
10th stage Autumn Earl ySwipntéth Dlecl3361( h133 = :
Interval Dec. 17th ar7731s$t 77 - River was 617.
Lithstage | Spring Earl} Ammmest Jn1480t|n 148 ) In the 25th stage, there were 193 reports . Of
iR Interval Jul . 1st Sqp.6@1t|n 59 1 these, 127 were reported for Horikawa River and
12th st: Aut E | S Wi eeth D 61 h A A A
e N 20 e 139 64 1 135 4 66 were reported for Shin- Horikawa River
Interval Dec. 17th ar92B1st 78 14
13th syage | Spring Earl Aummest Jyn 1450t|h 129 16 On average,more than 400 Survey§ are .
e Interval Jul .1st Sqp.788t|h 55 15 conducted every year in Horikawa River and Shin
14th stage | Autumn Earl ySwpn26th Dleclld7{h 99 14 Horikawa River.
Public- Interval Dec. 18th ar781st 68 11 . q 8g
private 15th stage | Spring Earl Apmmest Jynl13B0otlh 117 16 Many citizens a_‘re ContInUOUSIy_ exa‘mln_lng the
academic | 0., Interval Jul.1st sdp.oast|h 78 13 actual water environment of Horikawa River and
collaboration 16th stage | Autumn Earl ySwpn26th Dlec99l6{h 90 9 Shin Horikawa River on a dally basis from the
step-up Interval Dec. 17th arl0B1s$t 89 18 ti d fth iti
partnership itthstage | Spring Earl Apmmest Jdn 1180tfh 100 13 perspective and sense o € citizens.
2015 Interval Jul .1st Sep.819t|h 69 12
18th stage | Autumn Earl ySwpn26th Dlecl2d 61 h109 17
Interval Dec. 17th ar9131s$t 79 12
19th stage | Spring Ear|l Apmmest Jynl1lZ0t|h 116 11
G Interval Jul . 1st Sgp.629t|h 54 8
20th stage | Autumn Earl ySwipneeth Dlecl3d 6 h107 23
Interval Dec. 17th arlo81st 84 20

10
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report

6000
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5000
4500
4000
3500
3000
2500
2000
1500
1000

500

Number of Reports

reports

at the end of 25 th stage

[More than 400 reports

L every year
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data : The statistical information by Japan Meteorological Agency

4 . We at h e r C O n d iti O n Nagoya Local Meteorological Observatory
http://www.jma.go.jp/jma/menu/report.html

In the 25™ stage(Apr.- Jun.), the weather changed every few The average by Nagoya Local
days. And the temperature was a little high for spring or early Rainfall Temperature Daylight
summer. The rainfall was as the average. The rainy season Category| (mm) () (hour)
started on July 7t as the average. Gross | Average | Highest | Lowest | Gross

characteristic: the weather changed every few days. Statistical | 1981 1981 1981 1981 1981
It is often fine and high temperature. period 2019 2019 201Qq 20194 2014
= Temperature The rainfall was as the average. years 30 30 30 30 30

The average temperature was 19.2 , higher than the average JeAnnual | 15353 5.8 20.7 11.9 .
(18.7 ). Inthe average temperature by the month, it was higher in May o Apr. 124.8 14.4 19.9 9.6 196.6 ¢
than the average, as high in April and June. J]__May 156.5 18.9 24.1 14.5 197.5 4
m Rainfall J{__Jun. 201.0 22.7 27.2 19.0 149.9 4

The rainfall was 145mm a month , as high as the average(160.8mm). JAveragel 1608 | 187 | 237 | 144 | 1813 .
In the rainfall by the month, it was as high in April and May as the Sep. | 234.4 24.1 28.6 20.7 151.0
average, less in June. Oct. 128.3 18.1 22.8 14.1 169.0
m Time of daylight Nov. 79.7 12.2 17.0 8.1 162.7

The time of daylight a month was 222 hours, 41 hours longer than the Dec. 45.0 7.0 11.6 3.1 172.2
average. It was longer than the average in all month. Average| 1219 154 20.0 11.5 163.7

Change of average temperature for the period Change of monthly average temperature T TR -
22 spring - early summer (Apr.~Jun.) 3 Osprlng - early summer : ' '
21
20 Rt by gl 84 188152400 L5 L 7 e e e oA 0
~ 19 PO | m [18.6/18.7|18.6] " °-® Ul HE NN N o n i N o B R Y ot Rl
% 18 | - I N-e-r aAig. IgI‘ Lt / % 19.0 il 18.7 = 0. ;
EIRIEIE SR B BRAEE BE B BN W NN BN EE v S W 15 et .. ‘‘‘‘‘‘ . i G e

g 16 [~ Average temperature in 25t stage was 19.2 , [~ g 10 14.0 R 15'4, 1;3, 13.,3 14.2/138/14.6 162168147/195 14.1

g 15 [ -itwas a little higher than the average of common year. -1 - g ] _ _ '
= 14 .- REEN  Gmbn  gmi mun J[ l -------- k3 5 | In 25t stage, it Was'hlgher in May than the average of common

year, as high in April and June as the average of common lyear,

R NN N NEEEE NN 6N AN N 6N NEGEN ER N o—————0 1 1 1 1l [ 1 '—
@ B

1st stage
3rd stage
5th stage
7th stage
Oth stage
11th stage
13th stage
15th stage
17th stage
19th stage
21st stage
23rd stage
3rd stage
Sth stage
7th stage
9th stage
11th stage
13th stage
15th stage
17th stage
19th stage

preras A et Y, Temperature 12



data : The statistical information by Japan Meteorological Agency
Nagoya Local Meteorological Observatory

State Of the Weather http://www.jma.go.jp/jma/menu/report.html

Change of average rainfall for the period Rainfall change of monthly average temperature _ Nor. Wiy ‘mi

400 __snrJnLj ~2070) 400 S_PDD__Q: earl Sgl“'ﬂﬂ _ : :
m In 25th stagﬁ, it was as hyggh in April asd May thj aver%ge of
300 Monthly a vas 145mm, 3oocmmm(?n year, a I|ttle‘%les§ |n‘ June than the average of comr;no‘lp year.
= it was as mon year. \ = el S - :‘3\
= 213 220 - 2N o - 8 28 &/ Ml ¥
o - M o~ - ™ | o~
£ 185 188 e - | wl. "1 mi 4 R
o 200 } Ty E 200 It 1 1 iH k! - S Y TSN E 1 b0
E 114 E | dlldR - |ll2 " & | © il
g 119 ------- E | : '- s | '-(
S 100 [+ SEiuE & NS BB BB OB © ¥ = 100 H|f R H '
£ = \
3] ‘© 7
e o a- 0 INERRN | | ) Ll 1 ITENNNEAN SRR NN Ll ‘l it AN
$ % 8 3% 88 238 8 3 g8 $ $ 88888 ess g iy
g & & ® ® ® ® ®© © ® & & © . g ® ®© ®© ®© ®©® ®© @© @© @© g R
D B e e v o » v v e o »l ®: w ® » v v v » v v » » ».%:
$ &£ 5 5§ £ £ & & 8 ¥ PE: 8 B 5§ § £§ £§ £§ § £§ § 8 B:S!
- M B~ O - ™M WD~ O v M. - M D~ OO - M D~ O ™ ™m0
-— -— ~— -~ -— o~ N N : -~ - - - — o~ N . ™N .
Change of average time of daylight for the period Qange of monthly average time of dayligl mApr. oMay ©Jun
spring - eary summer (Apr Jun) spring - early summer
300 Monthly average time of daylight in 25ih stage was 300 = E § = §—
222 hours} it was 41hours longgs than the average of .. o & w fl [ g | R
= 250 commopLyear 215 Y¥yy: 250 [ 218 e Iy + 225l
z 209 2875 208 207 [ S5 a s el mgls [N S NN
] o - - | - |- = |- .S | [
E 200 — 175 187 1737173 T : 200 Lo (2R _ﬁ"_’ o ggg | el ‘: = LT '_' E
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8 S 3§ 8§ 38§ S 3 8 S8 g § 2 2 2 8 228 8% 2:8i
[ R B Z I~ B Z B~ R N I — ® o o o o o © » » » » w» <o
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In 25th stage, it was longer in all month than the average of

Average in April- June(1971 - 2010) common year. Especially, it was more than 70 hours longer in

The average is 181.3 hours. May.



( reference ) Average daily temperature and precipitation

Temperature(C)

Temperature(C)

— Precipitation (mm)—&—Temperature ave.(C)====-~ Temperature high(C)

Beginning of the rain season ne 4
35 7 g y ¥

SRR

~A

Pt

Al 20

L 40
\®
¢ 60

Normal value 18.7 C
19t stage

. high temperature,
abundant rainfall

- 80

Note) Arrangement
Characteristic of
weather in target period

Average temperature
0.5 C over
- >high temperature
- 0.5 C under
- >low temperature

Average
precipitation(mm/month)
20mm/day over
- >Heavy rain
- 20mm/day under
- >light rain

Precipitation (mm)

0
2016/4/1 2016/5/1 2016/6/1
s Precipitation (mm)—®-—Temperature ave.(C) =====+ Temperature high(C)
35 LRI : o s Beginning of the rainy seq)son June 7
|||| I | | | ” O | A |
30 ——— X —;" 'a,k .i ,-'\.\ | 20
25 A fim \ mal 90 E
A fhe i E
r e I/ A NN g
15 ;‘b f N , ¢ Normal value 18.7 C 80 b=
,. d'd Characteristic|: There were =
103 ot many sunny days, high 190 £
S 21 Stage temperature - 120
- 140

2017/4/1 2017/5/1 2017/6/1

14



( reference ) Average daily temperature and precipitation

Temperature(C)

Temperature(C)

. Precipitation (mm)
3 —1— I
30 - |

r
23 stage

25 |

®-—Temperature ave.(C) ===~ Temperature high(C)

Beginning of the rainy season June 6

lfll I II | 1 I'T . I" (& 1 0
7 = = QL NEL iy

ot ,-"‘,‘;' 40

)i

\/ I ) ".. r
|' .:'U \\

20 { gyt i ot B ) " —
*¢ R W ") Q: FE@E18.7C
15° 8/ P I - @ i 80
[ P | |
L. “: r : Weather changes every few days. 190
5 Memoaorial high temperature(cap) - 120
abundant rainfall(cap)
0. | | - 140
2018/4/1 2018/5/1 2018/6/1

s Precipitation (mm) —®—Temperature ave.(C) ----Temperature high(C))
35 I I | Il' L] (LS| I o W L

25" stage ' .~

30

25

20 ——

100
r : Weather changes every few days.
5 |\Ilan\l SUARV dave and-hiah-tampbaratiire 120
viah ARy-tay sancrhgHtermpeiaturc
Preciditatio IS normal. cas

0
2019/4/1 2019/5/1 2019/6/1

Note) Arrangement
Characteristic of
weather in target period

Average temperature
0.5 C over
- >high temperature
- 0.5 C under
- >low temperature

Average
precipitation(mm/month)
20mm/day over
- >Heavy rain
- 20mm/day under
- >light rain

Precipitation (mm)

Weather overview 25th stage

Weather changes every few
days, and there were many
sunny days.

April temperature dropped due
to cold. In May, warm air
entered and the temperature
became quite high.

The precipitation was normal i
April and May.

There were many sunny days i
June.

From May to June, the
temperature was high and
sunshine hours were longer.

The rainy season was on June
7, normal June 8

Precipitation (mm)

15



m Shaping of Rapids and Pool

kingfishers, egrets, tortoises, etc.

* denizen

It was identified that various
organisms breed and grow .
when rapids and pools were Waterside
shaped.
It was a place of inhabiting i : Water
and growing of creatures that ;
prefer the environment, such

fish such as small fish such
carp, gibels, as pale chubs, fries of pale
hemibarbus barbus  rhinogobius ~ chubsetc.  stacks of
— > &—>

stones

ALEUT S
shrimps, crabs, aquatic insects, etc. P - ¢
P B S o

as Oikawa, which has stones carp, hemibarbus barbus
. catfish, black basses’,
and moss. When winter bluegills’, northern snakeheads

comes, some ducks are

ang 5 UL B B L B B B B R B B L
waiting for spring here.

m Rise of self- purification by food chain

gibels, pale chubs, goby minnows,

Prawns and Japanese rhinogobius, mosquitofishes, etc.

mitten crabs are

dirt of water (organic substance, nitrogen, phosphorus) organisms that STalat e e e e e i e

'— ; migrate between i
oo s WS rivers and the sea. palaemon paucidens, prawns,
Algaes and microbes stick on stones with the dirt as nutrition. \ Japanese mitten crabs, aquatic insects, etc.

— "

. . - - -
Small fish, shrimps, aquatic insects feed the algaes and Ingredients in the water are

—— the microbes. & G B et 0 R e Up by living creatures in
Big fish and birds prey the small fishes and aquatic insects.

e o = “8 the food chain and consumed
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Fufu Bridge

Whena waterfall is formed and
an | adiverse and rich ecosystem is

constructed, more dirt

components are consumed in a

chain and the water becomes

clean.

The self- cleaning action of the

\ river will increase.

for growth and reproduction.
‘«.": bkawalNo.1 Bridge o= % i il
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the secretarlat’

Rapids and pools shaped in the Peir g S e /2
past keep a diversity with Ly Kur0!<awaN0-'_1",BFiage
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Newly sand cover construction Securement of a water source Measures against smells

Bet. Sakura- Habashita Bridge (Using shallow ground water) at Shin- Horikawa River
Jan.2015- Feb.2015,Dec.2017 - Jan.2018 : A well at upstream of Kinjyo Bridge

( Dredging Sand covering)

started its operation in Mar 2018

W Rl e Y WG LR R O YW e L - — £
PR G SRR e TN TED R e S — W ]

. at the sand- cover

-
~ <

Jan.2019
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5. 25 th stage survey report

5.1. Introduction Column

Column For the clarification and regeneration of Horikawa River

Pilot project of the clarification of Horikawa River ;
we confirmed the clarification effect of TRWKR from April.2007 to March.2012

We confirmed that water quality between Sanage Bridge and Matsushige Bridge had been improved by
TRWKR(0.4m3/sec.) in this five years. And in this period, we confirmed that garbage (artificial garbage:

plastic type garbage etc.)were reduced. It 1is <cao
and cleaning activity became active.

Five years summary

m We confirmed clarification effect of TRWKRbetween Sanage Bridge and Matsushige Bridge.
m Network of citizens wishing for clarification and regeneration of Horikawa River has expanded greatly.
mCitizen’ s awareness changed, and the cleaning ac
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(1) Weather Condition

The weather changed every few days in April and May. But these have been many sunny. The temperature got
cold and made a big change. But it got warmer andrised quite in May. The amount of rainfall stayed asusuall in
April and May. These have been many sunny in June. Moreovehe temperature tended to be high and got more
hours of sunlight from May to June. Rainyseason was started on June 6.(Usually June 8 )

( Feature of weather in the 25th stage: Manyfine weather and hightemperature and average annual amount of
rainfall)

(2) New Measures for Water Quality Improvement

After the stop of water conduction from the Kiso River in March 2010, new measures for water quality
iImprovement of HorikawaRiver have been implementedShallow and deep in upstream section ofSanageBridge
for improvement of self- purification function has been implemented since 2010. Also, advanced water treatment
at Meijo Water Treatment Center was installed, and river rainwater reservoir for pollution control in right bank of
HorikawaRiver was available in 2010.

Water conduction toHorikawaRi ver (max. 4, 000 -@®)Mldgihgrecycle® waste vwattr Apr
(advanced treatment/ membrane filtration method) of Morivama Water Treatment Center) started since 2011.
Experiment of covering sand for water purification between the Naka Bridge and theGojo Bridge started in Feb.
2015. The 8th well was dug in the upstream section of Kinjo Bridge in March 2017 and utilization of shallow
ground water (0.01m3) started as new water source. ( Utilization of shallow ground water has been implemented
in 2004).

Furthermore,in reference to the results of the HorikawaRiver purification experiment with citizens which started
in February 2015, covering sand was carried out for waterside environment improvement ofHabashitaBridge to
Gojo Bridge and Naka Bridge to Sakura Bridgein 2018 .

Also, since deposition and exposure of sludge, air bubbles and cloudiness were confirmed in the ShirHorikawa
River junction through citizen's survey, dredging and converting sand were carried out as measures against odors
Such a measures were also proceed in the upstreamdistrict since September 2018.

And then, new shallow and deep wasformed upstream of the Kizune Bridge on the HorikawaRiver.
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(3) Change of the water quality of Horikawa River

The impression of the clearness of Horikawa River worsened after stopping water conduction from the Kiso
River.However, after that, generally we can confirm the trend of improvement little by little from upstream
though water quality sometimes deteriorated due to weather conditions, etc... Espeically, it was possible to
confirm remarkabl e i mprovement trend regarding to
in the 25th stage.
The average transparency between Sanage Bridge and Oseko Bridge was more than 80 cpand transparency
between Asahi Bridge and Oseko Bridge was around 90 cm in particular.
|l n addition, “bubblaemdf rfromerlztetntsglémidfs nderlelc™ decr eas
percentage of odorless increased to 75% between Sanage Bridge and Oseko Bridge.
As we mentioned above some improvements were confirmed in the several clauses surveyed by citizen's
viewpoints and senses, such as the condition of the riverbed, transparency (perspective), and scent, in the mid
and downstream sections of Horikawa Rivelin the 24th stage.
We think thatreason of such a result is the change of public awareness for "purification & regeneration of
Horikawa River", implementation of new water quality improvement procedure after water conduction, and
maintenance of revetment including removal of sludge on the river channel.
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Impression of Water Clearness Section Average The Ist- 6th stage  With TRWKR

No rain on the day and the previous day

The rati o of “ Cl| eanOrdinary ST 2% skyethoTRAKR

ay and the prévious day

Note Except the data between Minatoshin Brdg. and Oseko Brdg. for not enough data No rain on
With TRWKR

r— Making shallows and deeps
Making shallows and deeps

Transmission of Raw Water from Shonai R|v ® CoveredSand ®
Introduction of advanced water treatment at Meijo Wate reatment Center o

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

Utilization of reclaimed wastewater at Moriyama Water Treatment Center
o0 0-00-0 0000 o—8—0 8—. *—e O6—0

Influence of tran.spissign of raw water from Shonai River
.¢' * CblS .0 '0‘

upstream
Btwn. SakaeBrdg.
and SanageBrdg.

Not enouih data)

Btwn. Sanage Brdg, ¢ ¢
and Johoku Brdg.

¥

Btwn. Johoku Brdg.
and Asahi Brdg. e e @
(Not enough data)

93 87 50 87 100 60 100 100 100 100 100 75 100 100 100 100 100 100 i67: :60: 100 50 100 (55)

“ | Data

prd

Btwn.Asahi Brdg. 0 3 23 5
and Matsushige Brdd’ ® *

¥

Btwn. Matsushige Brdg.

=1

° e 4 56 56 6 54 50 100 5 56 3 72 4
and Oseko Brdg ' ; ; : :
q 1st. 2st. 3st. 4st. 5st. 6st. 7st. 8st. 9st. 10st. 11st. 12st. 13st. 14st. 15st. 16st. 17st. 18st. 19st. 20st. 21st. 22st. 23st. 24st. 25st.
ownstream Hot Hot Hot Cold Hot Hot Hot
. _ , Heavy Heavylittle Heavy Heav
“Cl ean”, “Slightly c¢clean” and “Ordlmategorlz',li.edrainram ramyrainy
as the acceptable range for citizens. [] Dirty ]OU Clean o

Impression of water clearness could see the tendency of the improvement from upstream with TRWKR. But it worsened after the sto
of TRWKRAfter that, overall it improved a little from upstream. (sometimes it deteriorated by the weather condition.) It is thought t hat
this is the effect by change in citizen consciousness and new measures for water quality improvement after the stop of TRWKR.
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The 1st- 6th stage With TRWKR

Occurrence of bubbles from river bottom(Section Average) no rain on the day and the previous day
The 7th- 25th stage No TRWKR

Note Except the data between Minatoshin Brdg. and Oseko Brdg. for not enough data No rain on the day and the previous day

With TRWKR

® .
® Making shallows ind deeps.

: Use of sEaIIow groHnd water. °
Tranimigsion of Raw Water fr onalriver Covered Sand =

Introduction of advanced water treatment at Meijo ' Water Treatment Center
In: service of Horikawa Ugan Rain water Reservoir for pollution control
tilization of reclaimed wastewater at Moriyama Water Treatmept Cepte

(Evaluation)
upstream Average
Btwn.Sakae Brdge e e 0 (10)

And Sanage Brdg.
Not enough data

o

Though the bubbles condition got worse
depending on water conditions,

It had a tendecy to improve from upstream area
6 JoA 13 20 13 K 6 13 I 13

v S il

Btwn. Sanage Brdg.e
and Johoku Brdg. With TRWKR
- Improved

Aftér the stop
Of TRWKR

— Worsened

Btwn. Johoku Brdg. 0o 0 10

and Asahi Brdg.® ® ®
Not enough data

o

Btwn.Asahi Brdg.

and Matsushige Brdg. © g Ai ﬁ
i

Btwn. Matsushige Brdg, o 0

and Oseko Brdg_ 1st. 2st. 3st. 4st. 5st. 6st. 7st. 8st. 9st. 10st. 11st. 12st. 13st. 14st. 15st. 16st. 17st. 18st. 19st.20st. 21st. 22st. 23st. 24st. 25st.
Hot In Hot  Hot Hot Hot Hot Cold Hot Hot Hot

i Year HeavyHeavy Little Heavy Heavy

It is observed that bubbles from river bottom condition was improved with TRWKRnd after TRWKR stopped, it got worse After that, it had a tendency to improve while oo’
bubbles condition has fluctuated repeatedly although weather conditions sometimes made it worse. It is assumed thathe change of public awareness and new measures for
Water Quality Improvement after stop of TRWKRave effects on this. It seems that the condition of river bottom is gradually improved. 23
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The change of occurrence of smell The 1st- 6th stage  With TRWKR

No rain on the day and the previous day

The rati o soniel”lT e& SertnbelAetrage Ve i 2 St N TR

Note Except the data between Minatoshin Brdg. and Oseko Brdg. for not enough data No rain on the day and the previous day
With TRWKR

Making shallows and deeaas
® ® o ® ®

Use of shallow ;;round water
Transmission of Raw Wate Cg\,ered Sand ®

.Introducflon of advanced water treatment of M&Jo Water Trearment Cemar
In- service of Horikawa Ugan Rain water Reservoir for pollution control
tilization of reclaimed wastewater at Moriyama Water Treatment Center
[ o *—e O06—0 *—e OO6—0 O6—0 o0—0

(Evaluation)

upstream
Btwn.Sakae Brdge e e 3
And Sanage Brdg.

Although weather conditions sometimes made it worse,
Not enough data

It had a tendecy to improve from upstream area

!L

thy top
TR}N
Wor ened
Btwn. Matsushige Brdg. k A

and Oseko Brdg.  1st. 2st. 3st. ast. 5st. 6st 7st 8st 9st 10st. 11st 12st. 13st. 14t 155t 16st 17st. 18st.19st. 20st. 21st. 22st. 23st. 24st. 25st.
Hot In Hot Hot Hot Hot Hot Cold Hot Hot Hot

) ) i Year HeavyHeavy Little Heavy Heavy
downstream The ratio of “Terrible Smell&” Sme | | ” ﬂverage rain rain  Rain  Rain  Rain
bo 10(pe

It is observed that the smell condition was improved with TRWKRnd after TRWKR stopped, it got worse After that, it had a tendency to
improve while the smell has fluctuated repeatedlyalthough weather conditions sometimes made it worse. It is assumed thathe change of 23
public awareness and new measures for Water Quality Improvement after stop of TRWHKiRve effects on this.

28 6 0] 0] 0] 22 7 0 8
Btwn. Sanage Brd§.® ®

and Johoku Brdg.

Btwn. Johoku Brdq.
and Asahi Brdg.
Not enough data

Btwn.Asahi Brdg. ¢ e
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e e[ freatme eiio WatCr TTeatment Center previous day

- In- service of Horlkawa Uan Rain water Reservoir for oIIution control

Utilization of reclaimed wastewater at Moriyama Water Treatment Center
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(4) Factors that worsen water quality between Asahi Bridge to Matsushige Bridge

Weorganized large amounts of data based on the section and tidein order to consider the factors influencing
water quality, especially in the section between AsahiBrdg. to MatsushigeBrdg. that runs through Nagoya's
downtown

Wedivide the section upper stream(Asahi Brdg.- NayaBrdg) and lower stream( TennozakiBrdg- Matsushige
Brdg)and tide higher and lower than average level.

Accordingtotheresult* | mp r eoswateraclearness' and 'COD' are worse, the score of 'Bubbles' and 'Smell’
are higher and 'the color of sludge' was seen more often in the section between AsahiBrdg. to NayaBrdg. when
it is low tide. (dimensionD in the figure below)

We consider that low tide stirs sludge on the riverbed andrelease bubbles.(H,S etc.)
The following measures are required for cleanerHorikawaRiver.
. removing sludge after bank protection works between AsahiBrdg. to NayaBrdg.
. preventing sludge accumulating riverbed again

( developing newwater sources, measures against combined sewer overflow and regular shipperation etc.)
lower stream upper stream

i . . Tennozaki B- Matsushige B. Asahi B.- NayaB.
Organized data bgsed on the se_ctlon gnd tide level higher than average | evaluation T
Asahi Bridge to Matsushige Bridge impression of o od
. water clearness ° d
7th stage- 25th stage(spring - early summer) transparency - good
number of report : 343 no rain on the day and the previous day CobD A good =
bubbles a few
smell a little -
|OW6I’ stream upper stream color of sludge a little a little
T ki Brd milky color emuch emuch hiah
ennozaki br . i i er
- Magtsushige Brdg | Asahi Brdg.- Naya Brdg. average tide level — =———————f—————.. : d
lower than average evaluation :|__evaluation |: ower
ﬁ_ impression of . . . .
tide Level water clearness bad . bad .
A c transparency ebad - .
higher 58 e cOD - : =bad I
smell - . ebad .
average ¢ R :. color of sludge - . ebad .
B 60 E 141 - milky color a little .
lower D : _ i s |
reports § reports - We need topay attention to the sludge on the riverbed again 25
e E— for cleaner Horikawa River.




(5) Movement and accumulation mechanizm of floating materials of Shiratori and Miyanowatashi.

According to civil survey, Floating materials at Shiratori and Miyanowatshi in Horikawa river moved and
accumulated with the tide. People continue surveying to investigate that movement and accumulation
mechanism. Floating materials at Shiratori are reaves, reed, algae, plastic bags, PET bottles and paper. We

expect that analyzing that mechanism can help cleaning floating materials more effective.

Chikyu club chosatai  (Ref p.88)

(Results)

Artificial garbage
+From walking path or road
=Inflow with rainwater.

Naturally occurring
garbage at Shiratorl
sleaves
=withered reed

Floating materials
from upstream

Floating materials at Shiratori

r -leaves, withered reed, algas
- Artificial garbage (plastic bags, PET botiles and paper)

Move and accumulate with the tide

«High tide
*Rising water level and strong water flow to
upstream push up floating materials at a

+Flowing down along the waterside.
+Flowing and accumulaiing into a

depression of a dock, depression, a revetment and a waterside to

kyuchobokujou-watergate, pumping  upstream.

station and junction point with =Floating materials pushed up accumulated around
» Shinhorikawa(Miyanowatashi) Atsutakinen Bridge and Heiya Bridge where the

- Drifting to a revetment. surface of waters stagnate.

We continue surveying to investigate that movement and accumulation mechanism.

——

We expect that analyzing that mechanism can help cleaning
floating materials more effective.

(REF p.91 93)
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withered in su

REHIS)

Artificial garbage
From walking path or road
Inflow with rainwater.

Naturally occurring Floating materials

garbage at Shiratori from upstream
leaves

withered reed

Floating materials at Shiratori ‘

leaves, withered reed, algae
Artificial garbage (plastic bags, PET bottles and paper)

Move and accumulate with the tide

Floating
materials from
shinhorikawa. | | ow tide Adigh tide
AFlowing down along the waterside. ARising water level and strong water flow to
AFlowing and accumulating into a upstream push up floating materials at a
depression of a dock, depression, a revetment and a waterside to
kyuchobokujou-watergate, pumping upstream.
station and junction point with AFloating materials pushed up accumulated around
AShinhorikawa(Miyanowatashi) Atsutakinen Bridge and Heiya Bridge where the
ADrifting to a revetment. surface of waters stagnate.
We continue surveying to investigate that movement and accumulation mechanism.

We expect that analyzing that mechanism can help cleaning
floating materials more effectively. 27
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(6)After removal of sludge in Shin - Horikawa River ,ﬂ.;;:ﬁe,& fﬁ?ﬁfﬁ,ﬁi_m,,

VIRER (B 2aAF0(XAHL) RIZEES (E)

The survey held in Shin Horikawa River between Maizuru Bridge

99) ., ,
and Mukaida in the 23" stage (Apr.- Jun. 2018, before removal ‘60 P-9%) k) mas Wm:4A~65
of sludge)and the 25 ™ stage (Apr.- Jun. 2019, after removal of | = 14548 °"‘7’§ 19518
sludge)shows that sludge was seen more frequently in the 25" | S 0 {63
stage (after removing sludge) . Although more successive - 60|
observation is needed to find the cause, it is being clear little 8 40

. ) o

by little field by survey of HSC. ref 6.13 6.14 p.99 116 % 20
Survey by citizens confirmedt hat “ 1 mpr essi on|#® |
clearness” is significantly a ¢ Fars 48 58 68
from organic matters and impurities along with rainwater flowed "23AF-Y ARDEN ¥ 257 AFORRE

into the river from combined sewer during rainfall in upstream
area of Shin- Horikawa River of which water source is limited.

After removal of sludge (field survey)
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Wethink that securing new water source, reduce of (soluble) organic matter and impurities flowing into the river

during rainfall, and countermeasures to reduce sludge (ex. control of combined sewer overflow) are necessary

to realize water quality improvement of Shin Horikawa Rive

Why is the impression of clearness not fesrmsidabiofmmmbmndioi gt
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water treatment center
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Sulfied{ mostly H,S.HS)
reacts with O, &CO; to
colloid formation sulfide

2H,S+0,—25+2H,0
2H S+C0,+Sun—CH,0+25+2H,0

(Including Cmostly In med
Sulfate ion) *bacteria that ke envvironment without oxygen

Sulfate reducing bacterium produce hydrogen
WM,S) etc. .with organic substance | (properties of hydrogen sulfide)

«Heaviar than air -Specific gravity 1.19056

SOe’ ¥ Orgamc Substance'*s“' +H OB AP | . Colorless. water soluble -mild acidity
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(7) 10th  Horikawa river general survey (changes point of Due to non periodical operation of vessel,
Horikawa river vessel liner) the sediment on the riyert_)ed are agi?ated and the_ impression of water
As the result from general survey, we found the trend that stains is aggravation temporarily
sediment on the riverbed was agitated and the impression of
water stains will worsen temporarily, according to non- = Momentary,
periodically operation of vessel. Sludge rolls up
Furthermore if number of vessel operations increases, we Bubbles are generated

. . . . . . Odor occurs (unpleasant smell of rotten eggs, sludge)
hypothesizedthat impression of water stains might improve,
because water of the Horikawa river and riverbed
sediments are agitated periodically, and oxygen continues to
be supplied to the riverbed, improving the riverbed
environment, and reducing bubbles, odors and cloudiness
As the result from this survey, after passing of vessel
between Naya Bridge and Gojyo- Bridge (upstream m Periodically,
section), we confirmed that rolling up of sludge, and Oxygenwill be supplied to the water area
bubbles from the riverbed. Especially, this trend was Sediment at the riverbed (mud etc.) will be decreased
particularly noticeable in the ebb tide period of spring Hydrogen sulfide etc. in the sediment will be released
tide.(Depth is shallow)
On other hand, there was no remarkable change signal

and impression of water stalns is improved.

between the MatsushigeLock Gate and Tennozaki Bridge Rolling up of sludge around Gojye Bridge
(downstream section) such as that rolling up of sludge after —— — TR

passing of vessel. Estimatedreason why we confirmed such <= mEBNEE R[5 - A = 'mg'ea}i’\ge

a trend might be “sludge dr e [@eoZa:lE iure"v-‘et:'rh'e’hat.k

maintenance, and houseboats (but not periodically) Too much sludge rolls up “
operation etc. We compared the conditions of May 11 and Bubbles are generated
i i i i BNT. ARO -
May 25 at Gojyo- Bridge (at the time of neap tide). On May i 1 11 E °i]\ AKOEE LOL

11, sludge was rolled up and rotten- eqg smell was
confirmed, but it didn't on the May 25. The condition of the
riverbed on May 25 may have improved due to twice vessel
operation on the May 11 and May 18. During this general

NENrSARDEEL
mEBlCarRE

NEHSMHRE £§ ; -f

Sprin ) i

survey, we recorded a video that could prove part of the f - et - oo S "ng

hypothesis which we mentioned above - _ AKDEE L1
We, citizens, expect the effect of purifying and maintaining : ‘ QUL 2P S DECE

for water area by mL_Jd re- depositing on the bottom after *mma May 18 Spring tide 4._“ ay 1 Sprmg tlde

sludge removal (during revetment maintenance etc.) and (xR1 2 Gojyo- Bridgd 8 B *

reducing sludge according to start periodical vessel
operations.

are generated are genera ed .



(Survey results) According to non- periodically operation of vessel
Naya Bridge Gojyo Bridge (Upstream Section) the sediment on the riverbed was agitated

and the impression of water stains will worsen temporarily

After passing of vessel, sludge rolling up and
bubbles from the riverbed were confirmed.
- Especially, this trend in the spring tide is remarkable

(the water depth is shallow) m Momentary,

Sludge rolls up

Matsushige Lock Gate Tennouzaki Bubbles are generated
(Down Stream) Odor occurs (unpleasant rotten- egg smell, sludge)
Even when the vessel passed, significant
changes such as rolling up of sludge were not
observed. .
—, Estimated reason why we confirmed such a trend If the vessel operate periodically,
mi ght be “sludge dredgin the sediment on the riverbed is agitated periodically,

maintenance, and houseboats (but not periodically) and impression of water stains is improved.
operation etc.
Comparison of the conditions of Gojyo bridge on Periodically,

May 11 and 25 (neap tide) Foxygen will be supplied to the water area
Sludge was rolled up, and rotten egg smell was Y9 PP

confirmed on May 11, but these problem were Asediment at the riverbed (mud etc.) will be decreased

not confirmed on May 25. Adydrogen sulfide etc. in the sediment will be released
Since vessel was operated on May 11 and
May 18, condition of riverbed might be temporarily
improved as of May 25th.
Bubbles occur in the wake
- Same as 9th Survey (24th stage)

(Summary)

If periodical vessel operation is available, it We can expect the effect of
reduce the re-accumuilate of mud on the niverbed

and sludge, after removing ithe sludge (at the pUI’IfICatIOn and keepmg the

revetment maiiritenance). environmentof water area.
34




Rolling up sludge around GijO Bridge

—

st VWY 11'Neap tide "  Neap tide Neap tide
w oANE | ok 5A258 ;
Gojyo Bridge “u wo I S

Too much sludge rolls up :
Bubbles are generated

_ tide Ievel 1
— Q00 1000 1120 1200 1200 Y420 -1 tlde Iev‘el 2
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~ns=xry 11H ".|\

»
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: 58188 **
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| R :.',; {roo ‘much bubblei%*ﬁ

Too much:bup blesFF %F

are general ,‘:ﬁ N R éré‘generated
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(Hypothesis) Image of water quality improvement Motoiri Sluiceway
according to periodical vessel operation
(The riverbed environment improves, if frequency

of vessel operations increases.) Naya.Bridge. Gojyo Bridge  Asahi Bridge

Sanage Bridge

edge ena tha

seawater re%% F rieéhw .
e

Seawater ‘ i

e condition of riverbed
of Horikawa- river

° ° Reported by :Video Team, ¥ Survey Group Meeting

Ptteeeiaa i aane Floating mud layer like gray
. ' ‘ dust is confirmed on the
Subsidence of fine flotage riverbed, and black sludge

in the water is promoted ;
at the boundary between accumulates under it. Bubbles

seawater and fresh water. come from riverbed.
Near the edge end that o

seawater reach of the S &
Horikawa river, its trend U

is shown prominently, and \., " 5
floating mud layer is ||
created on riverbed.

Floating mud layer

Naya Bridge Gojyo Bridge Asahi Bridge

Fironment that fine flotage
does not sink easily . %%Fre hwa
{A‘fj} y ¢ X XY(JE i % * *

If frequency of vessel operation increases,
0 water and sludge of the Horikawa: river are
. agitated periodically and oxygen is continuously
-° supplied to the riverbed. And then, bubble, bad
*eq . o‘ odor and muddiness will decrease, environment off
®eese, lrn‘per.e melr't P riverbed will be improved. So, we believe that
f q & 8 impression of water stains will improve.
If frequency of vessel operations increases, o 2 P P
. . - . ’
environment of riverbed is improved. e
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5.2. Consider of factor of water quority bitwen Asahi Matsusige

Comparison of the differne by section and tide  FatzlWN=1ge (e BRI EYE{VE (oSN =0 [0
level.
To prepare a document about studying the reson

2 Brdg Goi hio Broig
of water quality change between Asahi bridge and 7777 (1/
.- y

/ :
Upstream High,

Downstream [D

High Upstream Low
//

//V

——

// pStream mn our field survey,®

have organized the
mechanism of water
Naya Brdg quality change, but we
DOWHS ream A h B d got more data '
sani r g because of the
continued field survey

Matsusige Brdg Tennozaki Brdg | b, citzen. That is why

7th stage 25th stage

(Spring  Early summr) Survey number:343 April  June g‘:hr:iga‘;“btsfi ?eay ‘éviﬁfg‘rae‘;ee‘g‘;mpared the
tgusige Brd Ter[l)r?ovgrz]a%nl?%{?1 Upstr?\%rré Brdg Asahi Brd T
' [ Sanl
Tide Ievgf‘HM
Comparison Sl
Not less thal ;
' Survey number:58 Survey number:84
Highw g 8 C o Sea level Om

comparisomn=
Less than

Comparison
LOW,c. everof | [B Survey number:60 [Dsurvey number:141 37
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Malnly Point at Sea level O
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1=
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1
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(Survey Result)

If the tide level will be the low environment (the environment that the water depth is shallow),We

water”and” COD” go

m Sludge in ariverbed is related.§

: If the tide level will be the low
: environment (the environment
: that the water depth is

: shallow),

: (Comparative Arrangement)

“Dirty i mprad 5i”@am
:goes worse, “the F
:smel |7

b e ¢ 0ane the calor of @'t

: the sludge course becomes a lot.

-

I ' m

thinking thati

: sludge in a riverbed in curling and the
: = environment that a generated bubble :
: = from the sludge(ex.Hydrogen
: Sulfide)tends to be released.

have found outthat® Di rty | mpressi on of
smel | 7 b e c oandtke calor df the slugge course becomes a lot compared with other ones
between Naya Bridge and Asahi Bridge.
Comparative Arrangement) Downstream | Upstream
Matsushige Bridge Tennouzaki Bridge A C NayaBridge AsahiBridge
More than Om of the . . . . . .
level Evaluation| |tide level| |section section| [tide level Evaluation
Dirty impression of water good good = pom arisor‘ = gOOd good
viscous visibility - good e bad | F " good good good
COD good good good e bad good =
Bubble from a riverbed little little e |ot little
smell little little little e |ot little -
color the sludge system little litte - - little little
the cloudy system e |ot e |ot - e |ot e ot

Llink - \ -

RUCLL _ ‘ Om of the level .
?h Or}N ComparISi y E" .......... 3 :Comparison:
Lesst ?gvt;T] of the Evaluation| |tide level| [section] B | D: [section| fidelevell | Evaluation

Dirty impression of water e bad e bad = . - e bad e bad
viscous visibility e bad e bad e bad Com arisi)n good e bad -
COD - e bad good . e bad e bad e bad
Bubble from a riverbed e |ot little e |ot e |ot e |ot
smell e lot little e |ot e |ot e |ot
color the sludge system e |ot little . e |ot e |ot e ot
the cloudy system little little little : | elot little
e e ey N :
To achieve Hori kawa’'s water

We'’ r e

t hi
and toreducere-ac c u mu |

measures Securement in the new water source Promotion of improvement of conbined sewer

nki

ng

at.i

on

qual ity I
at existence of sludge in a riverbed once more between Naya Bridge and Asahi Bridge.

Nay a

mpr ove

speci fical | y ,withtbank prateeta@arsmaintenanceo r
bet ween

Bridge and

system(ex.Horikawa left bank stormwater reservoir) Realization of regular service of the ship 41



(Reference materials)Vertical section- like shape of Horikawa River
(Diagrammatical view)

Mean law water level

€

o

c

g-2

g-3

- | Horikawa River

-
8

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Distance from river mouth (km)

Reference materials: Class A Shonai River water system Horikawa area River maintenance plan
p.43 Cross section of Horikawa River

The height above the sea | evel ..l't is the height on the
There are measuring the height, in Japanese land (elevation)based on average sea level in theTokyoBay.
Tokyo peil is abbreviated to T.P. Peil is the meaning of reference plane in Dutch.
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Downstream Upstream

Matsushige Bridge~Tenozaki Bridge Spring~ There is no Naya Bridge~AsahiBridge Spring~early
early summer O meter over above sea level remarkable summer O meter over ahove sea level
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short of data
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Matsushige Bridge~Tenozaki Bridge Spring~
early summer O meter over above sea level
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Number of
surveys

Matsushige Brdg. Tennozaki Brdg.
Spring to early summer

More tham Om above sea level

'IOgg
B m =

COD above zero meters abov
sea level is generally better
than COD below zero meters.

|| || ||

8
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)wnstream Upstream

As a result of organizing
the section between Naya
Brdg. and Asahi Brdg. and
between Matsushige Brdg.
and Tennozaki Brdg., it was
found that the COD at tide
level of Om or higher is
better than the COD of less
than Om.

We found that the
COD below Om above
sea level between
Nayabashi Brdg. and
Asahi Brdg. is high.

Number o
surveys

Naya Brdg. Asahi Brdg.
Spring to early summer

More tham Om above sea level

COD above zero meters abov
sea level is generally better
than COD below zero meters.

11,13st[15,17st[19,21st|23,25st

7.9st

15

Good

20 15 8x 10

Naya Brdg. Asahi Brdg.
Spring to early summer

Less than Om above sea level

1]

1]

7.9st

25

11, 138t 15,17st
27 25

Smal |

19, 21st 23,25st
18 22

number

of


mailto:2010@horikawa1000nin.jp
mailto:2010@horikawa1000nin.jp
mailto:2010@horikawa1000nin.jp
mailto:2010@horikawa1000nin.jp

°
(5]
o]
=
(3]
2
=
Q
e
=
S
@]
=
G
(%]
Q
Qo
Qo
>
o]
Y—
o
Q
(@]
@©
=
c
]
[&]
=
O]
o

o

Matsushige Brdg. Tennozaki Brdg.
Spring to early summer

More tham Om above sea level

When the sea level between
Matsushige Brdg. and Tennozaki
Brdg. is over Om above sea level,
no bubbles from the riverbed have
been confirmed.

0 0 0 0 0

7.9st |11,13st[15,17st[19,21st|23,25st

1 12 9x 22

Bubbles from the bottom of the
river above Om above sea
=% level are less than bubbles
4| from the bottom of the river
below Om above sea level.

Matsushige Brdg. Tennozaki Brdg.
Spring to early summer

Less than Om above sea level

28
o
0 . 0

7.9st |11,13st[15,17st{19,21st]|23,25st

4x 17 10 7% 21

Downstream Upstream

The number of bubbles
from the riverbed
between Matsushige
Brdg. and Tennozaki
Brdg. is less than that
between Naya Brdg. and
Asahi Brdg.
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Number of
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Number of
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When the sea level
was less than Om,
there were many
bubbles from the
bottom of the river
between Naya Brdg.
and Asahi Brdg.

Percentage of bubbles from the riverbed
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More tham Om above sea level
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When the sea level is
Om or higher, bubbles
from the bottom of the
river cannot be
confirmed.
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of S'mrhd I3

Percentage

S‘merhd Isl’
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Number of
surveys

Matsushige Brdg. Tennozaki Brdg.
Spring to early summer

More tham Om above sea level

At points above Om above
sea level, there is less
"Smell badly Smell" than at
points below Om above sea level.

17 13
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Matsushige Brdg. Tennozaki Brdg.
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Asahi Brdg.
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Downstream Upstream

There is less
“Smell s ba
Smell s” be
Matsushige Brdg. and
Tennozaki Brdg. than
between Naya Brdg.
and Asahi Brdg.

iy

When it is less than Om
above sea level between
Naya Brdg. and Asahi Brdg.,
there is a | oft
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5.3. Movement and accumulation mechanism of suspended substance around Shiratori and Miyar&atashi

July 31 to August 2, 2019 (research organization) Earth Club Survey Group Under investigation

The state of suspended substance around Shiratori and MiyaneWatashi

where the actual state of movement and accumulation of suspended substance
has not been investigated has been gradually revealed by public surveys.

Around Shiratori and Miyane Watashi

Please take a picture
of suspended substance
moving and accumulating
with mobile phone, and
send the date and place
of photography to the
secretariat.
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(Hypothesis) When the tide level difference is small
There is little movement and accumulation of suspended substance

A.‘

Binya Bridge

Hataya Brigde

000 ..{:;‘.. L

Boarding place 4:

Atsuta Memorial Bridge .
Old water 2.
reservoir gate 4% .

Shiratori Bridge
pumping station

Shiratori Bridge

e0nee 00000 - 0( )0 0000

Oseko Bridge

Drifting on river
dike stacking
stones, etc

0000000 eeene o0 .

<
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Fig.1 Ebb tide
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000000000 000000000 ©00006 "0 |70 0 '
0000000 1000000 -

low tide time Fig.2 Rising tide
high tide time

Suspended substance
moved upstream to rising
tide accumulate at the
place where the surface
flow is stagnant at high
tide time.

The accumulation of
suspended substance
does not appear to be
significant compared to
when the tide level

S

2 difference is large.
: Old water e The rise of the water
: Flow down in reservoir gate ""’; level and the flow of
- the state of GoryoBridge upstream water push _
. spreading over . suspended substance in
+  the water Shiratori Bridge | & the dents, castaway, and
*. surface pumping station = suspended substance on
2 the edge of the river
Shiratori Bridge upstream.
.. Nakashima Nakashima

pumping station

Uchida Bridge

Miyanc Watashi

Legend

4..

suspended substance

* « > suspended substance

moving direction

B river dike stacking stones
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(Hypothesis) When the tide level difference is large

Binya Bridge

Hataya Brigde

Boarding place: %3
Atsuta Memorial Bridge;_:

Old water
reservoir gate’:i=

Goryo Bridge
Shiratori Bridge
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Oseko Bridge
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Movement and
accumulation

the boarding
place and old

reservoir gate

Binya Bridge
in the dent of Hataya Brigde

water Boarding place *

Atsuta Memorial Bridge

Suspended
substance moved
upstream to rising
tide accumulate at
the place where the
surface flow is
stagnant at high tide
time(near Atsuta
Memorial Bridge to
Kamiya Bridge).
The rise of the water

Suspended substance easily move and accumulate

: 2 " level and the flow of
Old water e e upstream water push
reservoir gate "4 ¢ ¢ ¢ suspended
Downstream . = © 9 © substance in the
along the edge GoryoBridge - - - dents, castaway, and
i fa e e
of the river Shiratori Bridge = & i o suspended
umping station S e e substance on the
pump S e .. edge of the river
Shiratori Bridge  , ., ., . upstream.
Nakashima : .o ¢ ¢ Nakashima
pumping station : ¢ : % pumping station
Uchida BridgeO o Brid Uchida Bridge
Miyano Watashi SCKOBIEO® s 2 1 ¢ Miyano Watashi
e SR W g @
Movement and accumulation in f Legend

the dent at the junction of
Shin Horikawa (near Miyanc
Watashi)

low tide time

Fig.4 Rising tide

high tide time

<+ moving direction

suspended substance

* « > suspended substance

B river dike stacking stones
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5.4. Shin- Horikawa after dredging of sludge

m Area
Shin- Horikawa between Maiduru bridgeand Mukoda bridge

m Data
Before dredging 23t Stage(April June,2018) 65 Data
After dredging 25% Stage April June,2019) 63 Data

Frequency of discovering sludge

Number of survey - Number of survey which sludge was discovered

Frequency of discovering sludge April June (hypOtheSIS) .
100 T The reason of increase of frequency of
0 B -
< 14%UP (e 19%UP discovering sludge
S 80 nan F e : .
S {63 07 m The reason of increase on April
* 60 73 Dredging soften mud in the bottom of river.
- Therefore, the mud became easy to rise up.
40 m The reason of increase on June
20 The mud rolled up due to dreadging piled up and the
algae breeded on the mud. Then, it is discovered
0 that the algae was separated and floating.
: _ Also, the floating sludge from the bottom of river was
April ] M J ) .
. Pr une April . o5t s & e discovered. A lot of these sludge was staying in the
23th Stage th Stage water long time. This phenomenon is considered due
o _ _ to tide and weather condition.
It become clear_du_e to civil survey Fha_t at upstream of river whlc_:h It is considered that these factors caused increase
water resourse is limited and substitution of water is few, organic of frequency of discovering sludge

substance and contaminant™ flow out during rainfall and sludge based
on these things have great effect on impact of water stain. _ _
. . . . h . ** Contaminant :Small trush in sewage
Further investigation is necessary because survey at 25" stage is the 52
survey immediately after dredging.
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Impression of clearness in Shin Horikawa River is not good all year round. Because

Why iS the impreSSion Of Clearness no river bottom of Shin- Horikawa River is low to upstream from downstreamit is thought

that the bottom water in the lower layer is always stagnant, and it is difficult for the

GOOd a" year round? water to be replaced. For this reason, the upstream area where effluent water from
. water treatment center and suspended substance associated from rain water by
hypoth esiIs & combined sewer system is an environment that tends to settle and accumulate on
bottom river. And it is thought that poor oxygenation of water and mud of bottom is

Mechanism of contamination in the ‘ \../'? B advanced. In the area, it is considered thata large amount of sulfide is generated,
_ ) _ causing milky and bad smell and it is a factor that deteriorates impression of clearness.
upstream area of Shin Horirawa River-

Bad smell occurrence
smell of the rotten egg

M | I ky Effluent water from

_ - water treatment center
Hydr(zgleg)sumde Blue white Rain water by combined
2

Sulfied mostly H,S,HS ) sewer system

A reacts with O, &CO, to
° colloid formation sulfide
[ )
, +CO,+Sun- CH,0+2S+2H,0
° Floating mud with' man;
° gmmic Substanees
° = Sludge generatior
e Deposited in the mud antl water i
: Sulfied(H,S, HSetc)

(Including {mosﬂy in mudl}
Sulfate ion) * bacteria that like environment without oxygen

Sulfate reducing bacterium produce hydragen
sulfide (I 2 ) efc. ,with orgamc substalmu:e (Properties of hydrogen sulfide)

Heaviar than air Specific gravity 1.1905
Colorless, water soluble mild acidity
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Shin Horikawa River Up tream area After taking away Sludge Citizens Survey(some part)

. Survey Group Water Research Institute survey group eco doko cheer group
Apl’l| 19 ,2019 Taiyu Kensetsu survey group Kokawasemi srvey group

Nagoya Port Tide Level Spring Tide
20190419

Floating sludge with small bubbles

‘°Apmﬁmh 1024am~‘£w..
AU Dlidge view uBstream

landside
hanqupﬁe

Scale Up

b

There are a lot of small sludge



May 10 ,2019

N ’1 River flow speed was getting fast. Near
|9e 'S Otf:;"m' . A-. ™ the bridge, 1/3 of the left bank was milk
‘ white without flowing. Also 1/3:0of the
,, right bank had no flow too. Only middle
part could flow: Itlooked like shape V.-
2130t the right,bank had a darker color:
than left and smell'is not good.

wasemlsurvey 0up
g - ? 1 “ “‘—J'

it - L

Repart by Kokawasemi-Survey:group

Nagoya Port Tide Level Middle Tide
20190510

55
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May 16t ,2019

opg— Q_\ yu i
Nagoya Port Tide Level Middle Tide

20190516

Big and small bubbles were more
than usual so we could see them
whole of the river. We felt not good
because sludgs wrer big and whole.

landside

)anqu',ett;/

Report by Kokawasemi:-sury/ey:Jroug

-100

-150
0am3 6 9 12p.m 3 6 9 Oam

Bgr{aside
ette

May 16th ,2019 10:17am
Kinen bridge view upstream

Phot by Kokawasemisurvey group
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June 12th,2019 June12th,2019 Around2:00pm

Maitsuru Bridge view upstream

Nagoya Port Tide Level Long Tide Photo by Water Research Institute survey gro
20190612 r !

150

100

50 *

0

-50

-100 - Liojoiching one eticl cuoliEg:

" ' ; g % .
L Repoﬂf' o \Water Reségrch Ipstitute Sunvey: group

-150
Oam3 6 9 12p.m 3 6 9 Oam

June 19th,2019 L SRS JunelSth 2019 11:00am
™ Photo by secretanat
Nagoya Port Tide Level Spring Tide (= L
20190619 A .
150 “andside E
100 s . banquette
e Le June 19th ,2019 10:38am
£ 50 ° + e UzuraBridge View upstream
E o —2 il . ¢ Photo by secretariat
P ” o 1
-50 [ ) .
° » Green algzes im & matt stae were
-100 - *® floating. Wee tihowttt ey areavw att
the landside banguettie andl peelied!
-150 off,
Oam3 6 9 12p.m3 6 9 Oam porte®”

S7
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‘]une 26th ; 2019 13: 1115 June 26th m ,“\ ‘JUIy 8th’ 2019

tidal level at Nagoya Port June 26t 2019 at Maizuru Brldge

tidal level at Nagoya Port July 8t,2019

150
100

50
0

-50
-100

‘ e L -150
O 3 GIF 9N 1218150130215 0F puu OFF 3% 6§ OFY 126156 1885215 OBy
There were scum both which came to the surface','v .

rom the bottom and which came off from berg of Scum was on the left side ofthe bank on July
evetment. 5th, then moved to the center of the river on July

\Water depth was 4.9m and 8th. It might be affected by the flow and wind.
he surface to 2m report : Water issue research institute survey

‘eport : Water issue research |nst|tute

survey group
Do was measured from the F

surface to 2m deep.

- Environment of the area |\

S8:63 July 8th, 2019
- atUzura Bridge

2ep - C
. — B »
‘e

sukvey group

sue research institute survey grouj
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July 13t 2019

tidal level at Nagoya Port July 13,2019

150

100

L X ®e |
50 ¢ > | o]
0 s . sl 10:09, July 13 , 2019 an o loter SsUMEC T depiessee.
?e “ at Mukaida Bridge ' ~Wewantio find out adifference
L between place scum ecceurs and
place SCUIM MEVET OCCUIL: V\e alsc

ML (T.P.m)

-50 : photo : eco doco cheering group

-100

-150
OF 3K 6F 9% 12K 15K 18K 21K 0%
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10115, July 24 1172019
at Horagal Bridge

photo : Taixg,Kensetsu Suirvey group

July 24, 2019

dal level at Nagoya Po / 019 =
U P :' - -
- . .
00 ‘;
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T Sl
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OFF 305 6B OBF 1205 1505 18882158 OB scumsy 8
- Photo : secreteiriaf ; =
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® U1Y = -
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Bubbles are produced by sailing ship

After a ship passed, the produced bubbles are easy to be left
on the surface of the water

11t May

Neap tide == =

Tide level

i T %ex 11t neap tide
200 1000 11:00 1200 1300 1400 e :‘:‘_. NIShIkI Brldge
\"‘"

- No raised sludge

- No mass bubbles from
the bottom of the river

- Bubbles on the Shlp trail

Tide level »
same condition

.
S B . E
130
800 10:00 11:00 1290 1300 1450 - R >
"R - .
)

No raised slud 11, neap tide ‘ * 9th jnvestigation
\ - No raised sludge : "
i - No mass bubbles from Matsushige (same as 24 ™" stage)

the bottom of the river Bridge
- Bubbles on the ship trail 61l




When a ship is salled temporary

Sludge is rolled up
Bubbles are generated

mEmE Bad smells are generated (the rotten egg smell, mud smell)

When there are gases As time passes, the bubble on the surface of the water
such as methane and disappears, and rolled up sludge settle.

hydrogen sulfide in

bottom sludge

Bottom sludge Bottom sludge
e A = U

As water area is stirred, bottom
sludge is rolled up and Methane and
), hydrogen sulfide gas come to the

. surface.

Bottom sludge Bottom sludge

As water area is stirred, bottom
sludge is rolled up and Methane and
hydrogen sulfide gas come to the
surface.

As water area is stirred, bottom
sludge is rolled up and Methane and
hydrogen sulfide gas come to the
surface.

5

Bottom sludge

Bottom sludge 62



When a Shlp iS Sailed regularly Whenlongt er m regul ar shi

realized
Gases such as methane gas and As water area is stirred regularly. oxygen continues

hydrogen sulfide gas are released being supplied to the bottom of the river. In this way,

) i the state of the bottom of the river is improved little
o g elelilelgg R I{aR eIl oMV Mo ¥ (P[0 [o[HN py jittle (control accumulation of sludge) , and we

and decreased. think that water quality will be improved more.

When there are gases such as As time passes, the bubble on the surface of the water

methane and hydrogen sulfide in disappears, and rolled up sludge settle.
bottom sludge

Bottom sludge

L SRR U

As water area is stirred, bottom sludge is
rolled up and Methane and hydrogen
sulfide gas come to the surface.

Bottom sludge Bottom sludge

By X POy
As water area is stirred, bottom As water area is stirred, bottom
sludge is rolled up and Methane and sludge is rolled up and Methane and
hydrogen sulfide gas come to the hydrogen sulfide gas come to the
surface. surface.

Bottom sludge Bottom sludge 63




from secretariat

m Every data you offer to us is valuable

Information about subtle change you find when you survey Horikawa river can be
valuable data to understand the present situation of theriver We ' r e | oo k i
to your data from now on.

m_Let us introduce your activity

Your activity, such as survey, think and cheer up Horikawa, is the motivation to
Increase the number of those who love Horikawa, Nagoya City and the Earth.

mlet’s hand down the past appearance |0

To know about the past Horikawa is very important to design the future Horikawa.

We refer Hori kawa’'s pictyures taken 1in
past Horikawa. Do you keep photos which Horikawa was photographed in in your
album? For example, photo of your family with Horikawa in the background of the
picture is Okay.

(contact)secretariat
e- mail2010@horikawal000nin.jp

Please send comments and pictures (with date and place) from mobile phone or
PC.

We think image quality of picture taken by mobile phone camera is enough.
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