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Summary Meeting for the 11" Stage
(September 22" 2012)
Horikawa Sen-nin Chosatai 2010 secretariat




Horikawa River Pilot Project

-Transmission of Raw Water from the Kiso River (TRWKR) —

Surveys during TRWKR period : April 2007 ~ March 2010
Surveys after the stop of TRWKR : April 2010~ March 201

(April 22nd 2007)
1) Fixed Point Observation Groups

2) Free Survey Groups The survey with a view point and a
3) Horikawa Cheering Groups sense of citizens

To verify the clarification effects of TRWKR

B 1t was confirmed that the water quality tended to improve during TRWKR
between Sanage Bridge and Matsushige Bridge.

B Network of citizens who make a wish for clarification and restoration of the
Horikawa River was grown.

B Citizens’ awareness of cleaning of the river was developed 3



Horikawa River Pilot Project

-Transmission of Raw Water from the Kiso River (TRWKR) —

Surveys during TRWKR period : April 2007 ~ March 2010
Surveys after the stop of TRWKR : April 2010~ March 2012

B Conclusions of Summary Meeting for the 10™ Stage 1 s )

(1) 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 will make a improvement plan and take action to the pollution.
After that, citizens and public administration will do what is possible to
clean the river.

(2) There are many things that citizens can.

*We will expand 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 3
and implement it in each house.
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C osatal 2010
| ' O 0 0l0
Start Now

Apr.22th 2007 Feb.20th 2012

Fixed Point 55 groups =) 91 groups
Observation Groups | 497 persons 906 persons

22 groups 40 groups

Free Survey Groups

234 persons :> 650 persons

Horikawa Cheering
Groups

88 groups

E> 2,457 groups
1,531 persons

44,029 persons

Total

2,588 groups
45,585 persons

165 groups
2,262 persons

-




Survey period and Number of reports

Survey Period Number of
(With TRWKR) Reports
15t stage Spring ~ early summer / Apr.22" ~ Jun.30t 2007 258
Interval Jul.1st ~Sep.7t 2007 134
2nd stage Autumn ~ early winter / Sep.8" ~Dec.16" 2007 383
Interval Dec.17t 2007 ~Mar.31st 2008 103
3'd stage Spring ~ early summer / Apr.1st ~Jun.30™ 2008 245
Interval Jul.1st ~Sep.27th 2008 64
4th stage Autumn ~ early winter / Sep.28™" ~Dec.16™" 2008 152
Interval Dec.17th 2008~Mar.31st 2009 100
5t stage Spring ~ early summer / Apr.1st ~Jun.30™" 2009 145
Interval Jul.1st ~Sep.26™ 2009 54
6" stage Autumn ~ early winter / Sep.27" ~Dec.16" 2009 120
Interval Dec.17% 2009 ~ Mar.31st 2010

-



Survey period and Number of reports

Survey Period Number of
(Without TRWKR) Reports

7th stage spring~early summer / Apr.1st ~Jun.30t 2010 111
Interval Jul.1st ~ Sep.11t 2010 44
8th stage Autumn~early winter / Sep.12th ~Dec.17" 2010 104
Interval Dec.17t 2010~Mar.315t 2011 72
ot stage spring~early summer / Apr.1st ~Jun.30" 2011 112
Interval Jul.1st ~Sep.10t 2011 42
10" stage Autumn~early winter / Sep.11th~Dec.16th 2011 133
Interval Dec.17% 2011~Mar.31st 2012 77
11" stage spring~early summer / Apr.1st ~Jun.30th 2012 148
Total 2,682




The main measures of the pilot project

2007

2008 2009 2010 2011 2012
Measures —1st. 3st. 5st. | 7st, Ost, —]11st.
me—2 St /St ST, St ml ] OSt.
TRWKR(0.4m?/s) o ®

Increase of raw water transmission
from the Shonai River (+0.4m?'s)

.-?

The main measures implemented by
City of Nagoya

Measures

2007

2008

2009

2010

2011

2012

1st.

3st.

5st.

7st. |

Ost.

11st.

T==2st.

]

——GSt.

===8st.

10st.

Advanced water treatment at the
Meijo water treatment center

The Horikawa Ugan Rain-water
Reservoir for pollution controll

Reclaimed wastewater from the
Moriyama water treatment

center(0.046m°/s)




The facilities after the stop of TRWKR

7 / / / //// . Improvement of the quality of treated water

=i Meijo Water Treatment Center (Advanced water treatment)
: " ~ Solution: conventional activated sludge process + rapid filtration
~Launch (rapid filtration): May. 2010

B Improvement of combined sewer system

By capturing and storing first flush with high-pollution
. load temporarily, the frequency of overflow from the
sewer outlet can be reduced.

Horikawa Ugan Rain-water Reservoir for pollution control
olume: 13,000m3

Coverage Area: 633ha

Launch: Sep. 2010




BReserve additional water resource

A

@ Use of reclaimed wastewater

Conducting reclaimed wastewater that
was membrane filtered in Moriyama
Water Treatment Center into Horikawa
River up to 4000m /day

Mor ivama Water —

|_ Treatmeni Center
o "EEPE o

= 2 L —tt il

nductlng spot info
I-llorlkawa River

Klta Ward

| =z lu-t -\---“

Feclaimed wastewater was conducted during
irfigation seasontApr—COct)




Impression of clearness««+Spring~Early Summer e 1-3-5 stage : muxs

No rain on the day and the previous day

Proportion between “Clear” and “Neither” The 7-9-11 Stage: No TRWKR

Except the section with a small data Minatoshin Bridge ~ Oseko Bridge ,Sanage Bridge ~ tojiationtheldayianctieieiaiioelicy
Sakae Bridge

m Oseko Bridge~Matsushige Bridge Matsushige Bridge ~Asahi Bridge
Asahi Bridge~Johoku Bridge m Johoku Bridge ~Sanage Bridge
@—IRWKR

100 Introduction of atﬁanced water treatment introduction at Meijo Water Treatment Center
. taunch of Horikawa Ugan Rain—-water Reservior for pollution controll
X Use of reclaimed wastewater at Moriyama Water Treatment Center
T‘f: 80 P
2
P Improved
o 60 During TRWKR period . _
2 Between Sanage Bridge and Matusige Bridge Tendency of improvement by the practice
S of the new policy in the water quality improvement
@ Deteriorated 40
g4 sy . » er. the stop of TRWKR
E e oo 29 B e %s

Jiad Y R 21 23
20 S L
1,080 a4 .
6
Mo o
0
2007.4.22~6.30 2008.4.1~6.30 2009.4.1~6.30 2010.4.1~6.30 2011.4.1~6.30 2012.4.1~6.30
1st stage 3rd stage 5th stage 7th stage 9th stage 11th stage

Il After the stop of TRWKR, how did the impression of clearness change (spring~early summer) ?

—In 7th stage after the stop of TRWKR, impression (“clean” or “not applicable either”) was deteriorated. But
afterward we have seen is the tendency of improvement. This is considered to be an effect of the new water
quality improvement measures.




Rain or no rain on the previous day-++ Spring~Early Summer

Impression of clearness Sanage Bridge~ Minatoshin Bridge
The 3:5-7+9-11stage

3rd-5th stage : TRWKR

No rain on the day and the previous day
7th+9th+11th stage: : No TRWKR

No rain on the day and the previous day

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

toshin Bridge Oseko Bridge Matsusige Bridge Asahi Bridge Johoku Bridge Sanage Bridge

Meijo water tree*ment center

Shin-Horikawa River confluence

A. No rain on the day and the previous day  B. No rain on the day and Rain on the previous day

Minatoshin Bridge ~

Oseko Bridge ~
Matsushige Bridge

Matsushige Bridge ~
Asahi Bridge

Asahi Bridge ~
Johoku Bridge

Johoku Bridge ~

Oseko Bridge Sanage Bridge
1%
100% 100% 100% % 100% 100%
O@others 90% - 90% 90% | 90% 00%
go®living . 80% - 80% 80% [ 80% 80%
things '
X 70% 70% 70% 70%
O®bubble — ;
2 60% 60% 60% | — Teggwl- e s 60% 60% I
3 -y
O@garbage S sox | . . sox | —— sox sox |
£ 2% b
B Qtransparency 45 40% 40% vend] ao% -4 |----4 __ 40% 40% |
o
O@smell 8 30% [ aok |- 8% |- _ | - 0% [ | 6% 30% 30% I
= 50% 20% [ - {42% |- - [4% 1
20% o 20% -1 [~ - - 20% F-1 |-~ - - 20%
O®water color 33% oo | o
10% o 10% 10% | 10%
o O 0% 0% ‘ 0% A : B
A B A B A B Small data
149 24 218 42 58 3 146 25

Small data 4

>

<

>

@and® is increased when it rains

@ is increased when it rains

< >

@ is increased when it rains

“01\9°“

Il After the rain on the previous day, how did the change impression of clearness (spring~early summer) ?

— (2 is increased between Sanage Bridge and Johoku Bridge. @ is increased between Asahi Bridge and Matsusige Bridge. The

evaluation of clean and smell is increased between Matsusige Bridge and Oseko Bridge.




The 1-3-5 Stage : TRWKR
No rain on the day and the previous day

The change of transparency«-+ Spring~Early Summer The 7-9-11 Stage: No TRWKR
Except the section with a small data Minatoshin Bridge ~ Oseko Bridge ,Sanage Bridge ~ No rain on the day and the previous day
Sakae Bridge
m Oseko Bridge~Matsushige Bridge Matsushige Bridge~Asahi Bridge
AEahi Bridge~Johoku Bridge ® Johoku Bridge ~Sanage Bridge Advanced water treatment introduction
® at Meijo water treatment center
TRWKR g : : : -
100 Horikawa Ugan Rain-water Reservior for pollution controll
Application of?eclaimed wastewater at Moriyama water treatment
Improved @
During TRWKR period Tendency of improvement by the practice
. 80 Between Sanage Bridge and Matusige Bridge Deteriorated of the new policy in the water quality improvement
£ " After {he stop of TRWKR
O VU TUURURURURRRRRrRS. | RPPPIIPPRIITD > . 65 64 63
g 59 59 61 6o 61
c 58
o 60 56
s 53 52
&
s
= 40
20 -
0 Bl
2006.4.22~'07.12.16 2007.9.8~12.16 2008.9.28~12.16 2009.9.27~12.16 20109.11~12.17 2011.9.11~12.16
1st stage 3rd stage 5th stage 7th stage 9th stage 11th stage

B After the stop of TRWKR How did the change impression of clearness (spring~early summer)?
—|n 7t stage 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.




The average of transparency if it rained on the previous day

Sanage Bridge ~ Minatoshin Bridge
+{st+3rd-5th+7th-9th-11th stage including all data ( TRWKR and No TRWKR ) +No rain on the day

aNo rain on the day aNo rain on the day and rain on the previous day
100
90
80
I A 0 oo CenfedOkabowetoom 71

60 >4 55
50 48 48

Transparency became low after it rained
81 Not enough data

40
30
20 |
10

Transparency (cm)
Iniecqion Paint of TRWIgR

ya Port

0

Nag

= MejjoWaterTreatmen Ceni;er

e—- Shinhorikawa River

y

Minatoshin Bridge~  Oseko Bridge~  Matsushige Bridge~ Asahi Bridge~Johoku Johoku Bridge~
Oseko Bridge Matsushige Bridge Asahi Bridge Bridge Sanage Bridge

Number of data 14 2 157 29 203 45 61 5 145 30

o

Note) The value of 100cm or more was treated as 100cm

B How did transparency (spring~early summer) change if it rained on the previous day ?
—Transparency became low after it rained.
Especially, the transparency became lower between Asahi Bridge and Minatoshin Bridge .




1st-3rd-5th stage : TRWKR

Change in COD- - -spring~early summer s s

No rain on the day and the previous day

Note ) Rule out the data of “Minatoshin Bridge ~0seko Bridge” and the data of “Sanage Bridge ~Sakae Bridge” for not enough data.

= Qseko Bridge~Matsushige Bridge Matsushige Bridge~Asahi Bridge = Asahi Bridge~Johoku Bridge = Johoku Bridge~Sanage Bridge
18 TRWKR Introduction of advanced water treatment introduction at Meijo Water Treatment Center
. . e . = . n
16 COD was improved between Sanage Bridge Launch of Horikawa Ugan Rain-water Reservior for pollution controll
15 15 and Matsushige Bridge during TRWKR . :
14 14 Use of reclaimed wastewater at Moriyama Water Treatment Center
“ There was,no marked change after the stop of TRWKR ®
13 13
................ 12 12 12 12

ﬁ12 i oo,
|
> 10
E10
o
o
©s

4 . - . . -

0 i
Apr.22nd~Jun.30th Apr.1st~Jun.30th 2008 011/Apr.1st~Jun.30th 2012
2007
1st Stage 3rd Stage 5th Stage 7th Stage Oth Stage 11th Stage

Il How did COD (spring~early summer) change after the stop of TRWKR ?
—There was no marked change in COD after the stop of TRWKR

W .(\..“I




The average of COD after rain on the previous day

Sae -spring~early SuUMmmer Sanage Bridge~Minatoshin Bridge
*1st+3rd-5th7th-9th-11th stage including all data ( TRWKR and No TRWKR ) <No rain on the day

ONo rain on the day ONo rain on the day and rain on the previous day
20
18
16 The notable change of COD was not found by rain.
14 1313
—_ 19 12
! = 11
E’ 10 2 §
~ 10 ) 9 =
(@) Not enough data 8 8 € -
o 8 & z
6 = 2
6 IE—T5  § ]
© = = o
4 -3 S ] E— = T — 2
S £ = =
o LI l | | | /
inatoshin Bridge~  Oseko Bridge~  Matsushige Bridge~ Asahi Bridge~Johoku Johoku Bridge~
Oseko Bridge Matsushige Bridge Asahi Bridge Bridge Sanage Bridge
Number of data 14 2 159 29 215 49 72 6 190 36

B How did COD (spring~early summer) change when it rained on the previous day ?
—The notable change of COD was not found by rain.




+1st-6th stage : TRWKR
The Occurrence Of bUbbles No rain on the day and the previous day
+7th-11th stage : No TRWKR

Sakae Bridge OBubbbles floated from the bottom on the river OBubbles flowed from the upstream NO rain on the day and the previous day

~Sanage Bridge OBubbles flowed from the downstream @Bubbles were not seen

ot- tgh-flata—

13

13

24

The occurrence of bubbles & constitutionrate(%)

—3
1st Stage 2nd Stage 3rd Stage 4th Stage 5th Stage 6th Stage Tth Stage 8th Stage 9th Stage 10thStage  11thStage
Number of data 24 38 15 2 8 3 5 8 5 9 9

Sanage Bridge DBubbbles floated from the bottom on the river ~ DOBubbles flowed from the upstream

~Minatoshin Bridge OBubbles flowed from the downstream D Bubbles were not seen

%100% Reservoir for pollution control.

£ @ Use of reclaimed waste water

2 80% .

2 at the Moriyama water treatment center.
“E 60% . .

. i ) Decreasing the frequency of

3 the occurrence of bubbles.

g 30 = ii) Increased after the stop of TRWKR.

g 20% ”5 iii) The bubbles tended to decrease for

g 1% the new implemented

o
=

Ist Stage 2nd Stage 3rdStage  4thStage 5th Stage 6th Stage Tth Stage 8thStage 9thStage  10thStage  11thStage water qua"ty Improvement measure .
Number of data 108 208 172 49 99 60 81 63 70 108 102 “og\g"“

l How did the bubbles change ?

—The frequency of occurrence of bubbles “spring~early summer” was higher than “autumn~-early winter”.
And the frequency of occurrence of bubbles decreased during TRWKR.
The bubbles increased after the stop of TRWKR (7th stage) . But after that, the bubbles tended to decrease.
This is considered to be an effect by the new implemented water quality improvement measure.




1st ~ 6th stage :TRWKR
5 . Sme" No rain in the day and the previous day

. . 7th ~ 11th stage:No TRWKR
Sakae b"dge -~ Sanage b”dge No rain in the day and the previous day

mell  OA little spell DO Smell ORather bad smell  EBad smell
(Reference) Offensive Odor Control Law

Sl S I B ) Ry () B Ry ) S ) T 1 1 [ [ Regulatory standards at the boundary of factories or
P R W ) I ) IS I IS | B ) IS ) B A IS ) B S ) workplaces is defined as the density of specific malodorous

50 substance corresponding to the intensity of 2.5~3.5 in
e R e B ] e I et I SRS L e B I ] I S - “Indicator Method of 6-Level-Odor-Intensity”.
oon bo-d7e L.l ] o I B S “ .l 78 | intensity smell degree

94 0 no smell
50% F--f b T e e AR R ) 100 f----- A [ R ) - 100 |-------{  f------
PRI . A“fe-w da_t"a ---------------------------------- N 1 smelly enough to sense
————— 2 - —— - smelly enough to find out what kind of smell

SURONN  UUR (RN  U B S not enough data) | .. [ Fl B

5 - T - smell easily to realize
20% == S R Y U R (N (R B R N e L2 A il I 4 bad smell

13 25 —
LI Sy B il | SEbbbh I shbhhhd IR SESEbbl: IR bbbl P Sy 2 I T 2 | S 2 . 5 Extremely strong smell
9 :gl 7
0% . . . . . . .
1st stage 2nd stage 3rd stage 4th stage 5th stage 6th stage 7th stage 8th stage 9th stage 10th stage 11th stage

Number

ofdata 28 40 15 2 s 8 5 8 5 s 9 B How did the smell change?
Sanage bridge ~ Minatoshin bridge “ .
9 9 9 There were more “Bad smell” and “Rather bad
. . smell” in spring—early summer season than
During TRWKR period ONot smell OA little smell O Smell O Rather bad smell EBad smell _ s
T . LTOP O AT L O T LY (PP VPV POPP PPV PP TPYPTYPYI0 : . : autum-early winter season.
wﬂr duce the advanced waker t eatmeﬁt in Mejo WMTC
SN i I it ) iy (0 i i E i O o - |24 g Ruig the combined sewer reservior | | “Bad smell” and “Rather bad smell” decreased
80% |--189 ------| -] 49 - f e K7 IR ) i Recléimed,wgﬁte water in Mcwivaga. WWic, in the during TRWKR period.
48 I
I N ) S ) IS [ B S R 56 | .| ... 57 ... | v " "
0% d 68| 0 Bad smell” and “Rather bad smell” decreased
60% - |- ------ - [ |- -+-{ gg - - PR after the stop of TRWKR (7th stage) . But after
sou Ll L S __J‘i\"__w‘ea‘e:a@_ T that, smell decreased (became better) . This is
28 20 - e- S considered to be the effect of the newly

40% |--{Badsmer: -'é;?’.f‘?'.".';de_cgg s ool implemented water-quality-improvement

30% —1? ______________ o~ measures.

o LN DK

10% fd 12 e 8 1T ~1

I N T N | |
Number 1st stage 2nd stage 3rd stage 4th stage 5th stage 6th stage Tth stage 8th stage 9th stage 10th stage 11th stage

of data 108 212 176 52 111 63 84 67 75 113 110




The component ratio of the Color

between Sanage bridge and Minatoshin bridge

1st~6th stage :TRWKR

No rain in the day and the previous day
7th~11th stage:No TRWKR

No rain in the day and the previous day

The “color” was added to the survey list from the 2nd stage.

High Frequency: ®)light gray yellow green, @gray yellow green, d0gray green

0n————— . |
45 O 2nd stage :
T pe— )| L2 31
O 3rd stage ! @ colorless |® gray :'!,;g__h{ @ dark gray -
O 4th stage ; I @ light yellow
gé 40 O 5th stage ! @ milk white | l :el::w gray aray :i
S 1
o 35 | 6th stage ' ® yellow | b yellfowggrgen - @ yellow brown -
S 30 F | Do | vt o ] # g [ o
1
= [ 9th stage H ®) green - @0 gray green - @ green brown -
-] 1
§ 25 O 10th stage H
1
£ 20 W 11th stage !
8 1
15!
15 ;
10 |2
S
5 54 3 2 2 2
‘IV 11 " 1 1
0 M ﬂ I—hw m .
w 1) = = = oy ) = : oy = = = ! =
w -— =] Y @ © < L | < o = = ! =
2 = = bt pd = =) 2= = 2 2 2
s = S 2 8 © = > = 2= 2 2 1=
— A ) = @ o > — © = @ =
= — =) — © < — = = @
: E = s =i 2 E° = -
@ > 1 — @ | o
5 8 i s & 8
I o e m e [ A

B Which color was seen frequently?

—@light gray yellow green, @gray yellow green, and d0gray green appeared frequently. The ratio of 49green brown
slightly increased in the 11th stage. It was considered because there were many phytoplanktons in the river.




From 2nd to 6th stage : TRWKR
Garbage on the road 7 ° Garbage No rain on the day and the previous day
From 7th to 11th stage:No TRWKR

Change of frequency that artificial garbage were found No rain on the day and the previous day

(2nd-11th stage, All sections)) BWhat is artificial garbage ?
Plastics (shopping bag, vinyl bag, noodle cup, polystyrene foamed tray,

28 o~ \ PET bottle, shopping bag with garbage, etc.), can, bottle, cigarette (wrapping, tray)

26 :  [TPlastic shopping bag1.8 1 means that ) .

24 {{l-—|Plastic shopping bag was found 1.8 times{——— o2nd stage + All sections DO3rd stage - All sections
99 (Il |in 10 investigations (or 18 times in 100 D4th stage - All sections  Obth stage - All sections
<d . |investigations) m6th stage - All sections  @7th stage - All sections
« 20 HiH : o8th stage - All sections  DOO9th stage - All sections

4 : / / o10th stage - All sections ®11th stage - All sections
[/ Frequency of finding garbage (/10 surveys)
124 / / =number of surveys in which garbage was found/number of surveys X 10
' * Frequency of finding garbage is not same as the number of garbage. If
rrrrrrrrrrrrrrrrr /garbageisfoundoneormoretimesineachsurvey,itcountsjustone.
|/ Garbage: in decreasing trend
15 - 36 38
235 18 2.2 ]
A, 04, A 1.5,%“\ A - 05 1.0 0.5 1.8.. -,
07 0.9~ 0.2 1.2.40.6 U014 "40.4 %1 .77 ‘67
| - | L HD e o | !
(=] (=] == = < (] D o -— < —_— o < (<2 = e = Do
© © = [T —_ o— —_ -— -— o -— -— =3 o -— -1 o— I
-] -] o— -— -— —-— = w O -— — < N [=% [-% Y~ I
o> o —_ = © o D 5 — © o (23 ) o»n =) (=% © @
= o— — ~ < —_— -] ©c 5 o - [-% = (2] - — :
Total of a2 » 2 8 £ = . fTasg « =« a8 & & $ = 3
18 items s = S £ 2 s a Z2g2° = s = 2 s
of garbage - s = ® == > a2 ° 5 =i
in each © = ° = 8= e
stage. - 2 TS S
< —_— =0
— o ——
[=% (=% o—
(>

nn‘“a“

B How has the frequency of finding garbage on the road changed ?
Garbage has been in decreasing trend. Growing of cleaning activities and charge for the plastic shopping
bags etc. may be causes of this trend. The most frequent item to be found is “cigarette butt”.




From 1st to 6th stage : TRWKR From 7th to 11th stage:No TRWKR

Floatlng substance No rain on the day and the previous day No rain on the day and the previous day
. . BMWhat is artificial garbage ? :
Change In ﬂoatlng garbage Plastics (shopping bag, vinyl bag, noodle cup, polystyrene foamed tray,

PET bottle, shopping bag with garbage, etc.), can, bottle, cigarette (wrapping, tray)

5 The sum of each stage, W All sections

q>>,' the number of garbage J

S per one survey O1st stage o2nd stage

z 4 O3rd stage O4th stage

S V 34 o5th stage m6th stage

= ) o7th stage DO8th stage

Q 3 Many plastics garbage found o9th stage @10th stage

8; @ 11th stage

E 29 2.3

m —

o 2

S

2 , Floating garbage not in decreasing trend ﬁ“;{;{a’:;mgifg

§ 0.4 0.5 2nd Stage: 255

= : 0.3 0.3 3 3rd Stage:191

2 0.1 0 |—|—|'|—|_| o 4th Stage: 54
0 : 0o : ‘ 5th Stage:119

Total Plastics Cans Bottles Papers Cigarettes 6th Stage: 66
7th Stage: 90

8th Stage: 75
Oth Stage: 81
Note: the number of garbage per one survey= the number of each artificial garbage found in all surveys /the number of surveys ~ 10th Stage:122
s the number of garbage is the number of garbage found through all surveys 11th Stage: 122
“if some kind of garbage was found “many (= X%%) ” in some survey, it counts “10”, the maximum number in one survey
substituted for the number of “many”.

BMHow has the floating garbage (artificial garbage) changed ?

—Floating garbage have not decreased although garbage on the road is in decreasing trend.
Floating garbage is periodically removed by the cleanup vessels, but garbage thrown into
Horikawa is moved between estuary basin zone by the tidal effect, so they are stagnant for a
long time. Many of floating garbage found are “Plastics”.

porte°”




Report about floating garbage in Horikawa River
JOURNAL OF HYDROSCIENCE AND HYDRAULIC ENGINEERING, No.52, Feb, 2008

Study on the Transport Characteristics of Floating Garbage in

Horikawa River

TINTFR
Makoto TAKEDA, Morihiro HARADA, Akihiro TOMINAGA, Shozou
ISHIGURO, Takayuki KONDO, Yoshiro NAKASHIMA, and Hitoshi
YOSHIDA I

(Summary) BHA /

1) More than 70 % of floating garbage is natural one. A lot of
artificial garbage appears in downstream area. The most
appearing natural garbage are dead trees and grasses entering ) BH2
into Horikawa River. FH2 N

2) Floating garbage in downstream area near Hioki Bridge flows on
the side, especially on the right bank, at the ebb, while they flows
upstream on the center and both sides at the rising tide.

3) The water area in Matsushige lock makes effect on transport of
garbage near Hioki Bridge. When it is ebb tide, floating garbage
flows into the right bank of water area of Matsushige lock and
gathers, then when it turns high tide, garbage flows out to whole
surface.

4) By monitoring the garbage with GPS system, it was confirmed that

the floating garbage transports between the middle basin section

RIS
TKisED

\ILR

and Matsushige lock area again and again. # #
5) It was made clear that the water area of Matsushige lock I ¥ "
contributes the prolongation of garbage floating, therefore the #* d &
Horikawa River has the river with floating garbage. _w i
6) By numerical analysis, it was shown that the transport of floating I, o
garbage in water area of Matsushige lock was caused mainly by id #
density change of tidal phenomena in Horikawa River. e LR LR
7) Based on the knowledge obtained, effective measures for EH4 BEETAOSHTOET 11:00~11:40  14:00~15:20  17:00~17:20
garbage can be expected. (HREZESR - 16:50) 5 HBRPYKREOEES S OBE

42



A area:Chigomiya Bridge

Grouping

Speciesname

8. Living things

Figure

The 2 survey reault of living things (Horikawa bioliversity meeting)
Date :May 20t

B area

C area

Sy

Recital

Reptilian

Fish

Crastacea

Insect kind
Shelifish

Waterweed

red eared slider

floating goby

gnathopogon elongatus

carp

hemibarbus barbus

nile tilapia

corixidae

odonate lara of dragonify

thiaridal snail
corbicula leana

potamogeton oxyphyllus

eelgrass
egeria densa

neocaridina denticulata
japanesemitten crab

visual contact
(many)

10
2
1
some
some
some
many
many

a little

turtlet

alevin(many)

visual contact
(many)
carp(2)
1

many

visual contact
(male- 3 female-4)

visual contact

(2)

Photo:secretariat

The 31 surbey result of living things (Horikawa bioliversity meeting)
Date:June 22nd
Confirm of 12 kinds of living things in upper stream Horikawa

including carp




Experiment of Horikawa clarification by water spinach June 227~  Evewitness report of

the alien organism

Collaborative experiment with Ena agricultual high school :
and Horikawa Lions club, this year again Nile tilapia i

Upstream of Nakatsuchido
Brigde

Report : secretariat

Myocastor coypus
2012.6.16
Around Kurokawa No1Bridge.

Some eyewitness reports
around Shinhori Bridge.

2012.6.23
Around Tabata Bridge.

Report: Goyousui—-ato-gaien-aigokai
Survey Group

Kind of Green crab
2012.7.2

Around Kameya Bridge

Report:Kawasemi survey group
2012.7.5 Yaguma elementary : L
| 5 grade as River Planning Divi v, i3 RS Black bass

. Horikawa survey group obs, 1. . PRVXE Kind of Gar

Upstream of Nakatsuchido 2012.7.27 Nishiki
Bridge Bridge




About wind Direction of wind

There are many direction of winds
: : along Horikawa river

Meoto Bridge Kitashimizu Bridge Johoku Bridge

For upsteam For upsteam 26%
For u1po%team 20% 100 30%

100
80 80 80
60 60 60
40 40

. None @ None
wind wind wind
53% 51% 29Y%

1~11 stage 1~11 stage

1st~11th stage Number of survey
Number of survey 45 53 Number of survey 122

For downstream20% For downstream 1 1% For downstream

O .

i Koshio Bridge] 1% Nishiki Bridge Dto Bridee

—_ For upsteam For upsteam 9%

o 100 100 190

Y—

o) 80 80 80

c 60 60 60

= 40 40 40

; . 20 None F id 2 None i id » None

From side @ wind m side wind bm side wind
19% 37% 11% 11% 4% 29%
1~11 stage 1~11 stage 1~11 stage
Number of survey 63 Number of survey 189 Number of survey 107
For downstream 33% For downstream 45% For downstream 58%

Wind for downstrea

“o‘\go“

B How about the direction of wind ?
We are organized it used all dates on
the 11t stage from first stage.
It seem that there are more winds
along Horikawa river than crossing it.
About 80% of wind blows along
KHorikawa river around Nishiki Bridge.




10. The Conclusion of the 1st Horikawa general investigation

appearance of Horikawa at the time of spring tide
Horikawa Sen-nin Chosatai

The 1st Horikawa general investigation

Investigation day: May 20t,21st in 2012

In nagoya, it was annular solar eclipse for the first time in 932 years.
(the morning on May 21st)

The sun, the moon and the earth are located in a straight line.
. \ SHUBRAHNASNS

Photo taken by Kojo—Horikawa-to-seikatsu-wo

-kangaeru chosatai i This day is spring tide- The period when

.Th o (] t ' the water level is lowest in every year
e maln p0|n S The water level of Horikawa (between Sanage Bridge and Mouth) is subject to
the influence of the sun and the moon.

(] (]
paylng OUI' attentlon Reference: National Astronomical Observatory of Japan Public Relations Center

@ Change of color, If the time of investigation changes, the state of color of water,
smell,bubble smell and bubble may change.
@ .lla-hft state of river We may be able to see the state that tide roll up sludge.
ottom

Please observe the water surface and a water's edge.

@ Appearance of If dissolved oxygen is not enough, the kind of fish, crab, or shr'5 1

living thing will take refuge in the place near the water surface.

@ Appearance of tide We may be able to the state of high and ebb tide.



The tide level of Nagoya Port in May 2012

; Spring tide_annular

May 21st
Ebb tide:12:10
High tide:19:39

The tide level of Nagoya Port (T.P.cm)

)
t

"“!"’-*"’-“’-"-""-""’:“'""*“""““0855'"25283%28; ;

618 1018 18 16 8 8 8 T T S i 5 6 w6 w8 0w o s s 3 g O *The difference of
May 2012 tide level of Nagoya
Port of the day of

= Neap tide i 150 Sprmgﬂd 77,? spring tide (annular
solar eclipse) was

E 100 . 100 —7g 89 l

= 5 more than 2m.

E 0 £ +The difference of

E s tide level of spring
z g tide was twice of

% 50 (39, s neap tide.

s ‘<~ Difference of F ifference of / N

@ - i1

&-to0 | the tide level ™ e tide level "t

-150 1 O4cm -150

00
I
\

5/13/12 0:00
5/13/12 6:00
= 5/13/12 12:00
5/13/12 18:00
5/14/12 0:00
5/14/12 6:00
5/14/12 12:00
5/14/12 18:00
5/15/12 0:00
5/20/12 0:
5/20/12 6:00
5/20/12 12:00
5/20/12 18:0
5/21/12 0:0
5/21/12 6:00
5/21/12 12:00
5/21/12 18:00
5/22/12 0:00

ay 1319, 14t (2012) May 20%, 21t (2012)

Reference: Japan Meteorological Agency



@) Change of the direction of the stream As the tide level changed, the direction of

Horikawa's stream changed.

_____Ebb tide

The tide level
of Nagoya Port

May 21st
Ebb tide:12:10
High tide:19:39

The tide level (T.P.cm)

Reference: Japan Meteorological Agency

The stream to the lower RS

The direction of
Horikawa’ s stream

KAs the tide level of \

Nagoya Port changed,
the direction of

Nakatsuchido Bridge
Sujichigai Bridge |

...+ The|stream to
1 [the upper was

Horikawa’' s stream Habashita Bridge observed at
changed. Nishiki Bridge ) 1 O e b
*The stream to the Naya Bridge T 11 |1 Johpku Bridge.
upper was observed Tennouzaki Bridge
at Johoku Bridge. Matsushige Bridge 1 Hiah A
\/“—/ Oto Bridge
ot Sumiyoshi Bridge 1 1
Atsutakinen Bridge T T
Oseko Bridge Il | | 1 4
Kizaemon Bridge | | - T
% An arrow shows direction of the stream of the observation time.




- The impression of cleanness gets worse around the time

@ Change in the impression of cleanness BT D

- After switching to flood tide, the impression of cleanness
gets worse from a point of downstream.

1:clean  2:slightly clean :fai 4:slightly dirty 5:dirty

point name |7 am.|8 am.|9 am.[|10am[11am[12am|1 pm|2 p.m.[3 p.m.|4 p.m.|5 p.m.[6 p.m.[7 p.m.

Meoto Bridge 2] i P I *During the time slot
Sanage Bridge 11l ' Ibetw;geden Iﬁlling tide and
Shiga Bridge 41121 ank$ are A rocks|on th ow tide, there are many
Kitashimizu Bridge| 51 [ 21 | 41 |41 |41 |21 [ botfom of the rivpr are flean. points of “slightly dirty~
Johoku Bridge 51 4 21 dirty”. Especially, The

— impression of cleanness
Nakatsuchito Bridge 41 (41 gets worse around the
Suzikai Bridge 31 ¥ 41 time slot of low tide.
Habashita Bridge 2 e -As switching to flood
Nishiki Bridge 31 51 : tide, some points
Naya Bridge 4] 21 improved temporarily,
Tennozaki Bridge 31 after then the points of
Matsushige Bridge “slightly dirty~dirty”
Oto Bridge 5] 5] increased.
Sumiyoshi Bridge \
Atsutakinen Bridge 317
Oseko Bridge 151 a4l |21 at 3t a1~
Klzaemon B"dge e _5 _&_{r ,‘< =

Note) The arrow on the right of the value shows the direction of fl\rm\he time of observation

4 =N

b During the time slot between - - - i parl;ncy
aling tide and low tide. there -~ and color is Worse. -0 { May 21th J

—r —
o«
ocC

Ebb tide: 12:10 p.m
High tide: 19:39 p.m

Note T.P : mean sea level of Tokyo Bay Reference: Japan Meteorological Agency 5 5

A
oo

tide level.
TP.cm

&
o
—s
o1
_
*
~
-
@
_
Q




@ Change in color BRAUEAUAEICEEN TN RUTRTNES M, :
May 21th

Ebb tide: 12:10 p.m.

High tide: 19:39 p.m.

point name 7 am.[8 am.[9 am.[10am[11am.[12am.[1 p.m.[2 p.m.[3 p.m.[4 p.m.[5 p.m.[6 p.m.[7 p.m.
Meoto Bridge h . 150 Tide level of
Sanage Bridge 3 100 f—— Nagoya port e 3
Shiga Bridge = 50 o
Kitashimizu Bridge % 0 \\ S "/ !
Johoku Bridge 250§ 7.8 91011121314 1516171819
Nakatsuchito Bridge 2100
Suzikai Bridge -150
Habashita Bridge time
Nishiki Bridge
Naya Bridge

Tennozaki Bridge

KGreenish gray was observed a\

Matsushige Bridge . ’
lot at midstream. It’ s thought to

Oto Bridge

be due to roll up sludge.
*During a time slot of falling tide,
green-brown was observed a

Sumiyoshi Bridge
Atsutakinen Bridge

Oseko Bridge

lot at mid-downstream. It's
thought to be due to red tide

Kizaemon Bridge

Note) The arrow on the right of the value shows the direction of flow at the time of observation. \(overgrowth of phytoplankton)
@Colorless | ®Gray ¥235%5 {Dark gray - G’reen brown \/J
It" s thought to be due

@Milky white | @VYellowish - @Pale Yellowish —l to red tide.
gray gray
@Vellow | ©@Pale yellow- - @Tan - During this time, red tide has
green ash happened at Nagoya port.
@VYellow-green AJ Q@VYellow- - @Brown -
green ash
®Green - {0Greenish - @Green brown -

gray Note T.P : mean sea level of Tokyo Bay



@ Change in smell

Mainly, “no smell~slightly smell

1:no smell 2:slightly smell 3:bad smell 4:sort of terrible smell 5:terrible smell

point name

7 am.

8 am.|9 am.

10 am.

11 am.

12 am.|1 p.m.

2 p.m.

3 p.m.

4 p.m,

5pm.|6pm|7 p.m.

Meoto Bridge

21

Sanage Bridge

A

comme

nt of “

L0

jo-Hdrikawal

Shiga Bridge

Nakatqucnito

tha wA
te—w

tar lnn
C1T 1V

priage

m OEIOCK L white color
et I i b had no

Kitashimizu Bridge

11

— | —t
pr— -

V.Y
\%4

17

cllor an

no sm

dl

Johoku Bridge

:

11

11

Nakatsuchito Bridge

21

Suzikai Bridge

11

Habashita Bridge

21

Nishiki Bridge

11

21

31

Naya Bridge

21

11

—t | —
—_ | —

11

Tennozaki Bridge

11

Matsushige Bridge

—

Oto Bridge

11

11

Sumiyoshi Bridge

11

11

Atsutakinen Bridge

11

11

Oseko Bridge

21

41121

21

11 21

Kizaemon Bridge

1-

11

Note) The arrow on the right of the value shows the direction of flow at the time of observation
1

.

—
a1 o U
OO0O0O
/f \

T.P.cm

May 21th
Ebb tide: 12:10 p.m.
High tide: 19:39 p.m.

tide levels

I 1
—
10
oo

15

16 17 18 19

Note T.P : mean sea level of Tokyo Bay

Reference: Japan Meteorological Agency

9

While roll up sludge and
red tide was observed,
excepting some results of
survey, the result was
mainly “no smell~slightly
smell”.

Thus the smell was slight.

o8



Change of smells

The reason of bad smell was Sludge

1:Diteh 2:sludge Jorotten cgg 4:pule 2isea G:others
Paint 7 9 (10|11 [ 1213141516 | 17| 18 | 19 |

Meoto Bridge 11 Smell of sludge

Sanage Bridge - The reason is thought to be due to
Shiga bridge 11 1-1 mixed sludge by flux and reflux of the
Kitashimizu Bri -l =1 1-1]-1l tides
Jyouhoku Bri 2] | Tk . -1
Nakatsutico Bri 111 2] e
Sujichigai Bri -] - - | -1 The reason of bad smell
Habasita Bri \ -1 "~ was Sludge. _
Nishiki Bri -1 21 -1 2 TE thzﬂghf'{‘:'l')gfdz'gdtﬂe ®
Maya Bridge vl =1 1=-11-1 / mixed sludge by flux and
Tennouzaki Bri -1 v reflux of the tides
Matsushioe Bri [\ 21 [ -~
Otou Bridae -1 .| 2] e
Sumiyosi Bridge -1 -1 -1
Atsutakinen Bri -1 |-1
Ooseko Bridge 11 -1 kBT -1 1-1 -1
Kizaemon Bri R

Note : Arrows means the flow direction at the time of measurement

150

100 fooommmmmemssmsmsmmen

= 90

Mar 21th
Ebb tide: 12:10
High tide:19:39

It would appear that the smell of sea is due to

o 0

Tide level

L N N o .
o0 b8 TR

-150

Note T. P : mean sea level of Tokyo Bay

LML AL S S 5 9

DATA of the japan Meteorological Agency



We observed bubbles from bottom of a river, when it was the term of
6 Change Of bUbeeS falling tide at middle area, when it was the term of rising tide at lower area.

1: No bubble 2iem dowestsess  3:from uostream 4:from battom

Paint 7 8 9 10 11 12 13ﬂ 14 15 16 17 18 19
Meoto Bridge 11 T .
, Drawdown — decrease in water pressure
Sanage Bridge 1l I th A locity — roll lud
Shiga bridge ’fﬁef- 11 T n\c\rleasel e water \lle OoCIty roll up siuage
Kitashimizu Bri|pa: N 4] I\ | | /At middle area, observed
Jyouhoku Bri Middle a,[ ea 4| 4| Gasses of methane 11 bubbles from bottom of a river
Makatsutido Bri d11 | al and others are given :\.I(rj\en it was the term of falling
T . ide.
Sujichigai Bri : 4] off easily from sludge| 11 /At lower area. observed
Habasita Bri ' 11 ; bubbles from bottom of a river
Nishiki Bri V4] 41/) 11 11 when it was the term of rising
Naya Bridge \ 4| i1t 1t 11 tide.
Tennouzaki Bri T 77 /We consider that gases of
g g methane and others are given
Matsushige Bri LY N P 11 off easily from sludge. The
Otou Bridge 11 = causes of these situation are
Sumiyosi Bridge 11 11 11 Lhat drawdown :ead to
, : e T TN ecrease in water pressure

Atsutakdnen Bl e LI o and Increasing the water
Ooseko Bridge 11 4] (11 41 111 \ velocity lead to roll up sludge
Kizaemon Bri Fel | 1= | 47 -7
Note : Arrows means the flow direction at the time of measurement  LOWer area

150

100 f------mmmmmmmmmmmmmmmm e
T B F-mm e
E E ﬂ ] ]
T A B p——— S
o - 6 7 g
= =100 F--------------1

«—T.P Om and under———

Note T. P :mean sea level of Tokyo Bay DATA of the japan Meteorological Agency



_ Transparency becomes worse at ebb tide.
/ Change of Transparency Transparency is temporarily—improved at the high

tide, but it tends to hecome worse since then.

—O— Meoto Bridge-Sanage Bridge —e— Shiga Bridge-Kitashimizu Bridge
—e— Jouhoku Bridge-Nakatsuchido Bridge-Sujichigai Bridge —=o— Nishiki-Naya-Tennouzaki-Matsushige Bridge
—&— QOto Bridge-Sumiyoshi Bridge —ae— Atsutakinen—0seko-Kizaemon Bridge
** e Tide level We suppose that M|zumonda| kennkyuuwo chousatai reports about
d n nt nnnh
100 . \} - Ul TIVVIT. 300
/O worse by sIudge from Th|s area is shaIIow so ebb tide may roll up|the sludge
80 == /  bottom We suppose that transparency 200
T Y PP T becomes worse by red tide 7
. N\ deteriaration 4 .
5 LN ¥y o deterioration 5
> 60 ® 100 o
= : —
S 2
(4]
3 40 0o =
= -
(3] [ J —
_ Kolyou Horikawa to seikatufa \ 1 -
anngaerukai chousatai reports_ ® e o ' ¥ P . 1 -
#Kjtashimizu Bridge - Water quality o \° o/e ® ’fv?fse;( %I?;rigflngﬁ?getransparerrcv yecome 100
wap bad by sludge at the term of -
6b tlde 1 | 1 1 1 | 1 1 1 1 1 1 _200

7 8 9 10 1 12 13 14 15 16 17 18 19

Note T. P :mean sea level of Tokyo Bay

DATA of the Meteorological Agency
Transparency becomes worse at ebb tide. We suppose that the reason is raised

sludge from bottom. ' M‘
Transparency becomes worse at high tide. We suppose that the reason is red tide;
suspended substance as exemplified by phytoplankton.




*COD deteriorated during ebb tide
Change of COD *COD is temporarily-improved at the high

tide, but it tends to become worse since then.

O— Meoto, Sanage Bridge —@— Shiga Bridge, Kita—shimizu Bridge
—— Johoku, Nakatuchido, Sujikai Bridge —— Nishiki, Naya, Tennousaki, Matsushige Bridge
—— Oto, Sumiyoshi Bridge —@— Atsuta-kinen, Oseko, Kizaemon Bridge
e e o o tide level
25 300
Vay 21th Deterlomted
Ebb tide: 12:10 pm
20 H|gh tide: 19:39 p.m,) ‘, 200
i
— j =]
S 15 /0—‘ ‘a, Improved ‘o0 &
.E o®® o0 o &
S - ©
(&) ® () >
10 o o =2
. =
[ ] ° i:
°, . o® °
5 o e -100
0 L ! ! ! I L ! ! ! I L ! _200
7 8 9 10 11 12 13 14 15 16 17 18 19
Note T.P : mean sea level of Tokyo Bay Reference: Japan Meteorological Agency

+On the middle stream, COD tend to improve during rising tide. It is considered that sea water run up and COD of

+COD deteriorated during low tide. It is considered sludge was risen and caused.
sea water was low.




River planning department survey group

Mt is considered that there were a lot of phytoplankton in the middle & downstream.
Tide level rose and color of surface water got dark blown.

DO of 20% depth was nearly saturated or oversaturated. The higher tide level, the
larger DO. Especially, the value of Oseko bridge in downstream reached two times of
saturation value.

pH of surface was high with rising tide. (=got to alkalinity.)

M Blue tide was not seen.

*There was no hydrogen sulfide odor.

DO of 80% depth remained over three times of saturation value.

Results
surface 20% depth 80% depth
: . depth
time | location | =, oH | COD |visibility| temp. | DO | DO | temp. | DO | DO
(mg/L) | (cm) (C) | (mg/L) | (%) (C) | (mg/L) | (%)
12:48 |OsekoB.| 2.8 | 7.6 4 50 226 | 935 | 1081 | 210 | 436 | 491
13:30 |sumiyoshiB.| 3.0 | 7.6 7 37 225 | 907 | 1046 | 215 | 382 | 432
14:00 |Matsushioe B. | 2.1 76 8 27 227 | 784 | 908 | 224 | 681 | 785

14:30 (Naya B. 18 7.0 12 38 23.1 1017 | 1188 | 217 3.02 344
15:00 |MatsushigeB. | 3.7 8.2 10 32 222 7.10 816 | 222 7.05 81.1
15:30 [sumiyoshi B.| 3.9 8.4 8 37 225 | 1545 | 1783 | 210 412 46.2
16:00 |Oseko B. | 4.5 8.8 11 18(34)| 222 | 1718 | 1977 | 21.0 5.38 60.4




pH

COoD (mg/L)

visibility (cm)

A lot of phytoplankton exist in water.

hotosynthesis
Surface
14
121 To alkali . ..
10 - .88
82 84
.76 176 76 L @,
8 o o o 0 © ©
( }
6
4 |1t is considered that photosynthesis
2 +used CO,-and pH was-increased.—|
0 T T T T
12200 13:00 14:00 15:00 16:00
14 " P
i . @ o
12 10 + O
10 - 7 8 ) 8
()
8 7 “’9
i L J
® R
4 Q4
2 COD was deteriorated.
0 T T T T
12200 13:00 14:00 1500 16:00
100
90 |
go | Transparency of the Oseko B
70 | was deteriorated.
60 50
50 “0
37 38 37
40 - © o7 ® 32 ¢
30 o 8.
20 . R O
10 It is thought to be due ta'increase of
o Lphytoplankton_

12:00 13:00 14:00 15:00 16:00

6CO,

Temp.(C) )

DO (mg/L)

DO (%)

+ 6H20 + (Sun) - CsH1206 + 602 @ Matsushige B.
20% depth

30
25 | 226 2252272312222252*2«2
.. @ e..0 0..9. 0
20 | ess change according to place
15 | & time
0 Small different on temperature
between 20% and 80% depth
5 4
0 T T T T
12:00 13:00 14:00 15:00 16:00
20
172
18*%um1voshr&wag. 155 .0
1o | increased.. ®
12 10.2
9.4 -
10 .0 9(51 78 ¢ o
8 (] .
6 .
4 +—t-isthought to beaffected of
2 ’WhOtOSYﬂfh@blb
o T T
12:0 13: 14:00 15:00 16:00
250 Bo at 0(gseko.
Sumiyoshi and 48
200 | Naya B was 17180
oversaturation. °
150 119
‘138 105 . @
100 | “a ® ° 8.2
50
0

12:00 13:00 14:00 15:00 16:00

Temp.(C) )

DO (mg/L)

DO (%)

@ Naya B.
Sumiyoshi B.
Oseko B.
80% depth
30
25 1 210 21 522421, 722221 021.0
20 .Oi r*****—aillllllo Q
15 Less change according to place &
10 time.
-Small different on temperature
5 | between 20% and 80% depth
0 T T T T
12:00 13:00 14:00 15:00 16:00
20
18 . .
16 | DO was remained in bottom.
:: | Small change due to time
10
81 BN
6| 44 45 © a1
4 « (') ® 3.0‘ S @
2 TTLLALE.
0 T T T T
12:00 13:00 14:00 15:00 16:00
250
DO of 30 ~ 80% of
200 | oversaturation were
150 remained.
100 79 81
29 45 © ©
50 ST 3.4
0

12:00 13:00 14:00 15:00 16:00



The reason why water get alkali due to photosynthesis

CO2 under water balances as below.
CO, + H,0 & HCO;~ + H*
By photosynthesis, hydrogen-carbonate ion (HCO;~) lost CO2, and hydrooxy-ion ( OH- ) was remained,
and then it gets alkali.
HCO,;—CO0,+0H-
For CO2 was dissolved in water,
C0,+H,0—HCO,; +H*
hydrogen ion (H*) was increased and it gets to be acid.

What' s the supersaturation ?

A saturation means that Dissolved Oxygen in water reached a limit (hereafter “saturation value™),
oxygen could dissolve.

A saturation value of DO change according to air pressure, water temperature, dissolved salt ratio, and
so on. For example, the saturation value of DO of distillated water under regular air pressure is shown
as below figure.

There is a possibility that water area having a lot of phytoplankton, because many oxygen is released
due to photosynthesis, measured value of DO excesses supersaturation. This situation is called as
oversaturation.

The correlation between DO and temp of distillated water under 1atom (mg-0/L)

Temp. (degree) 6 5
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©@The state of peripheral part of salt water
The peripheral part of salt water migrated to upstream

":_..- _..,—'

Investlgatlon par y._.aa'f‘ﬂwgr =——=3
Planning Division confirmed

the upstream migration of the
garbage from past 16:00 to -
around 16: 36 at N"éya“Bndge

-

Iy R
ek T
g !
- +

Salt water would be pushed up by the strong
power of upstream migration of spring tide.

It was thought that the peripheral part '
appeared as a junction line between the salt

Qvater and river water

-

Nishiki Bridge May 21, 18:20- 18:30 Photo by Kawasemi Tnvestigation partigg 7




The state of salt water at the day
of the previous partial solar eclipse

At Nishiki Bridge of Horikawa river July 22,2009, 18:45- 18:55
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~Fhe part of salt water'is'gray"and have rotten-egg smell, -
* and living things seemed to be painful.

~=similar to state of blue tides

 Why the state of blue tide was not
observed in this annular solar eclipse?

Photo by Kawasemi Investigation p06 8




The image of upstream migration of salt

water at the time of the high tide .
Nagoya Port w Peripheral

At the time of the high tide of the spring tide, salt
water become strong flows and is pushed up.

At this time, a lump of the fresh water collides head-
on into a lump of the salt water, and it is thought that 150
both water is pushing each other.

It is thought that this becomes the junction line.

Salt water

AN e
YAVAVAR "
-50
It is thought that salt water and S 112 Ay

freshwater become the salt—wedge

100 78

Tide level of (T.P.cm)
o

-150
e . (N (S S ) S O ) QS (N
type at the time of the flood tide of FSEFSTSTEFLTS S
Horikawa —  May20 — May 21 -
2012
Reference: Japan Meteorological Agency
EFEEEEEEEEEREEEEREEER]
v u = -~
u — FFT o wias e,
] . 1 :_;"l ::'}l‘.
= Fresh- ~§ water &
= s — RRERER:

|

Well-mi;<ed type

|
. Partially mixed type
|
|

Salt-wedge type 9

Reference: River erosion control technical standard Report



Reference : image “upstream of salt water
when neap tide”

Nagoya Port

When tide is high in neap tide, upstreaming = ™
force of salt water is not so strong. B 4 ,
Waler Therefore salt water is not mixed with fresh T /'m\ iy
water very well and salt water goes under £ °© <V \ & 0y
fresh water by heavier specific gravity. g -5
3 -100
g -1500 o o o o o o o o
= |t is supposed that salt water and $& 8288883
fresh water are weakly mixed when R
neap tide in Horikawa river. et he Japan Metsrloil Ay

.IIIIIIIIIIIIIIIIIIII
Tr

|

"4 |

R : =
:-,_-‘Ec-.;c:: E fresh "
= osalt oo water =
- water S —" "
o as" "ot |
5 S -
strong-mixture medium-mixture . weak-mixture -

.llllllllllllllllllll
Material : standard of river erosion control technology, survey voleme
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Mechanism that red tide and blue tide appear

weather condition inflow of dirty water

(rainfall, temperature, {organic substance,
3 nitrogen, phosphorus)

117
Sme" le dan addled eg.g p?ytoplanl;?:p;:kqgrsynth%is I I I I I I HOFIkawa
blue tide red tide increase non smell| River
Hydrogen Sulfide (H,S)
When tide level changes death =
largely like spring tide, a mass m
of clouded water (part of sulfide i g m
react with oxygen and create sulfuric sinking - Sinking u
colloid) including sulfide (mainly consuming oxygen with -
H,S, HS-) is strongly mixed and
Ve Unsirea. decomposition of organic substance methane
2H,S + 0,— 25 + 2H,0 bacteria that create methane
S e at er - ac k Of Oxyg en *kbacteria that like environment without oxygen
J pilled up 3s sulfide (H,S, S~ methane creating bacteria creating
SO,2- etc) in the mud and water meM
(including  gylfate deoxidation bacteria oz 4 B0, — Chat 250
sulfate ion) (mostly live in the mud) There’ re not many anti-salt methane creating
% bacteria that like environment without oxygen bacteria _ _ _ _
When nitrate deoxidation bacteria decompose organic ~ *Methane creating bacteria mainly occupy in the area
substance a sulfate ion (SO4 -)is deoxidized and with few SO,2"
Energy source for methane creating
S0,2 + organic substance — §2- + H,0 + CO, bacteria is H, that is created with decompoggtion
S2- + Ht—= HS- HS- + H*— H,S organic substance by other anaerobic bactefia.




Why didn’ t blue tide appear

onh the day of annular solar eclipse on May 21st, 2012 ?
Comparison of the data between red tide on May 2152012 and blue tide on July 22nd, 2009

@®annular solar eclipse @solar ecipse
item May 21st, 2012 July 22nd, 2009 D-®2
red tide blue tide
) max (T.P.cm) 126 = 124 2
the tide level - .
change of tide min (T.P.cm) -138 = -145 7
difference of | max (cm) 263 = 261 2
the tide level | min  (cm) 89 - 92 -3
total (mm/month) 100 < 262 -162
inflow of dirty water rainfall max (mm/day) 30 < 103 =73
on May 15th, July 17th,
long tide long tide
increase of phytoplankton, q _
zooplankton and the fungi temprature | ave (C) 18 < 26 8
. hours of
increase of phytoplankton sunshine ave (hour) 7 > 4 3

Data : the Japan Meteorological Agency, surveyed during the previous 30 days

«annular solar eclipse on May 21st, 2012---red tide appeared

On six days before that day, it rained 30mm/day during long tide and dirty water flowed into
Horikawa river basin. Then phytoplankton, or red tide, increased by long hours of sunshine. It is
supposed that blue tide didn’t appear because oxygen shortage by consumption of oxygen with
decomposition of organic pollution was not heavy thanks to photosynthesis during daytime.

-solar eclipse on July 22 2009 - - -blue tide appeared

On five days before that day it rained over 100mm/day during long tide and

much dirty water flowed into Horikawa River basin. It is supposed that blue tide appeared

on the midstream and downstream because the basin got under oxygen shortage condition 7 2
caused by consumption of oxygen with decomposition of much organic pollution.



Annular solar eclipse May 21, 2012

Change of the weather condition and tide level
in the last one month

in tidﬁl level:T.P.-138cm = Mean tide level | | 400
m- Min value:89cm || | oMax tide level | the spring tide 350

~ OMin tide level | | | <% 300
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The hours of sunshine were long.
Data: Japan Meteorological Agency



Partial solar eclipse July 22,2009

Change of the weather condition and tide level
in the last one month
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©Max tide level Difference of tide level --Max value:26 1cm in value:92¢cm O o 350 €
- oMin tide level 0000 o e o =" 300 -—:'
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5"_; ----- o R o N e RS It A o OO B 250 2
E Transitional between 1 © 3
T O R ERB T nd neap tide ~—={-- b 200 =
2 5
g o0 ° 150 %
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l | 7 50 E
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1) B I I P SR N SR I A S S I X @ VR S A SN S ittt aibesutfstoh N B © 2 S bt hudibutl st et fuleluly (i B 2
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The hours of sunshine were short.
Data: Japan Meteorological Agency



What kinds of situation make the river hypoxic?

Most of causes of the death fish in Horikawa river are lack of oxygen

We arrange the types of the situation when Horikawa river becomes in short of Oxygen,
based on the knowledge about the outbreak of the death fish which Horikawa Sen—nin Chosatai
identified so far.

35 H22 I 0 35 T 0
I +' ‘Pr:etiimt tion
_. 30 10 .30 > Monthofd 10
< g -+ Tenp 0
Z 25 20 = 25 07 20
= % = 10 Q E
£ S z o° A
= 20 30 E 2 20 OO 30 E
% 15 L a0 § % 15 ‘f 40 §
*E % _‘_:? | OOO .s:"n;me %
g 10 50 8 g 10 | Q 50 8
£ B S o :
i e " 4 -
° Pl OOO | : Goo Abdu ;E;Odaqn s ir?o S OOO ooo 80
o - i g(zzafaisha ied. :
qmc/l” _Qt:g/ia/i" 2010/4/13 2010/4/19 2010/4/25 zg.m/an ;310/5/7 2010/5, 1? 2010/5/18 2010/5/25 2010/5/3?0 020"/4{! 2011/4/7 2011/4/13 2011/4/19 2011/4/25 2011/5/1 o 2011/5/7 2011/5/13 2011/5/19 2011/5/25 2011151’370
Year/Month/Day Year/Month/Day
H24 .
% T o What was the main cause of the outbreak
| | N
= 30 ;'OO Spring tide 10 Of the death fISh?
3 . . .
% Ofwtbie 14 = +Shortage of Oxygen in Horikawa river
= | dut 20D Kenpshirol o » .
L LY il o ¢ When did a death fish occur?
S 45 | o »2 *From April to June when winter was over,
e O™ Fullimbon oC, | Fullmodn ::;_ .
2 1o Lot e o T - % and water temperature rised
£ oC i ‘ 0 . . -
0 === Precipitation B O ° °
5 - Tl 3, Spring tide <After the rain

porta®”
o = Temperature| | | o° .
QI}VMSM 2012/5/7 2012/5/13 2012/85/1 OZDIZ/SIZS 2012/5/31 2012/8/86 Qili/E/j’j }2012,’6/:150201213/2I 2012/8/320 It has been reporEEd that a Io‘ Of S|IUdge' WhICh
has accumulated in the bottom during the
Year/Month/Day winter, float to the surface with bubbles when
the water temperature rises in the spring.




[ ]
D Ne8 o \''F; a () o

. Average | Precipi ;
Tidal Luna . . Fish length | body
Date - temp | -tation Scene of observation Cause . remark
condition | age C) = (mm) sp'eC|es (cm) | amount
2007/5/28 | middle | 11.3 | 21 | 46 |Oseko Brdg - Minatoshin Brdg Low DO | 229 115~20| 1000
2008/6/23 | middle | 19.3 | (23} | 99 |ShinsuzakiBrdg - HatayaBrdg |Unknown| goby | 5 | 250
2010/4/30| spting | 156 | 16 | 56 |NayaBrdg - Hataya Brdg LowDO| %22 | 20 | 150 | dated
/me  |Shiratori Brdg - Minatoshin Brdg, Uchida gizzard
2010/5/21| neap 7.1 20 36 Brda - Horikawa River Confluence Unknown shad 20 | 1500
2011/5/2 | spring | 28.5 | {14} | 104 |Shiratori Brdg - Kiraku Brdg Low DO g'sj]z:éd 20~30| 1000
2011/5/16 | spring | 12.8 | 19 | (134} |Matsushige Brdg LowDO | %249 |20~30| 50 | rotten
2011/5/16 | spring | 12.8 | 19 | 134 |AtsutaKinen Brdg - Kiraku Brdg Low DO | %249 |20~30| 1500 | rotten
2012/6/19| spring | 29.1 | 21 | 36 |Furuwatari Brdg - Shiratori Brdg  |Unknown| °2%"% |20~25| 200

3 survey period : between the previous neap tide and the day

(DFrom late April to June.. Average temperature 14 - 23 degrees C (between the previous neap tide and the day)

*The organic substance makes layer at the river bottom while the winter for low water temperature. When spring comes, the activity
of aerobic microbes increase and oxygen of the river bottom is consumed with biological decomposition of the organic substance.
+The wandering fish go up in Horikawa River such as gizzard shad, mullet and goby in this period.
After rain falls ... Precipitation amount 36 - 134mm (between the previous neap tide and the day)
+Organic substance flows out from rain drainages of combined sewer system, and causes oxygen - ’
consumption. B
*Flood stirs organic substance layer on river bottom and spreads it into water.

@From middle tide to spring tide --- Surface water and anoxic water of the bottom get mixed through
rising tide, and all water are in a anoxic condition. It may be occurred by high tide. (H24.6.19)
@Among midstream = downstream area --- Anoxic water can move up by rising tide (creatures lose a refuge) .

‘Bottom sludge comes up -
“to surface in spring.

/6




Movement of anoxic water

Nagoya Port  Atsutakinen Brg Kameya Brg
Oto Brg Naya Brg Upstream

- River becomes narrow

Back current by the Sulfides in anoxic water mass generate sulfur
rising tide colloid and get water clouded.

~_ +Oxygen
Anoxic water

fresh water

--""%

Creatures can’t escape |
from anoxic water.

River becomes sharrow

Dead fish flow down stream,
and drift with the current.



Mass fish deaths in Horikawa River (March - June. 2012)
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11. Progress of Citizen’s Awareness — Activities of Studles
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11. Progress of Citizen's Awareness — Activities of Studies
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Progress of Citizen’s Awareness
- Activities of Free Survey Groups and ‘Cheering Groups” -
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Progress of Citizen’s Awareness
- Activities of “Free Survey Groups” and “Cheering Groups”
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Progress of Citizen’s Awareness

- Activities of “Free Survey Groups” and “Cheering Groups” -
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Progress of Citizen’s Awareness
- Activities of “Free Survey Groups” and “Cheerlng Groups
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Progress of Citizen’s Awareness
- Activities of “Free Survey Groups” and “Cheering Groups” -

1) (a0 D RRE L7
E’ﬁﬁ

¥
{ o rrsicmaes 7
y AECURE0IL AR, 2 H
i TR LT

ﬁ 3

i % -

T¢

SR - 15 IR

a_:'cffﬁ_:? DL OEG" FHEHE" I 02
z R S e | 3
pelefalifac e S
T sl o | v | 16 |
Fle- o ez R |
é%m@'fag ommg,mﬁb FE3Mm 10 15 25
LEERSE =Z7R2P Eixal s [ 12 | e
P SRELoERE g0 e A e
FM24F6A230 (+) #gégéigﬁﬁé},%% eraal s | 1z s |
zh cohAflmosl ¢
| foglfeRny 79 AREE SO R A
t EERSEG<8E5 XE FR24E7TA14B(R)
e i £ S E AT AP SE
2 8RS EOBSR I &
B ERZ24%¥7A158 ()
REESES 17708
e~ e WAKBE RS ES WA
= = 3Fﬁ£24$£52EI(:|:)
5)1 IR RAD
EEBOEEREOB " i BEEENS 1AL X5T
MR TME T I A T EEETRER
Besrio i faorre_n .
ITEE L T 14 LA
pEBEUE S LERRtRIIEIR o5 FR24F6RIA(L)
MItir ggé%ﬁ:éfg %Eéﬁ EILAL S RKSHEIBER |
BOYELRAET *'E‘i\; : 7
BRI R E
T

F24F6A 168 (£) 8T
L) o § Y7 EEE | !
Sl )| R R R DR % LR Rt BTN —

1—Y—7 (RE21 L) i g B S




Progress of Citizen’s Awareness —Events—

L

- Xy
ﬂ!,j? LA

SHPEAM
EX2010%

=h

NHBDLSIUEEES L E—2R I TA—F n

O

o)
(=]
Fri24E3A25H(H)

A
$8)111 000 A

$5m K
I8 - KhiE:NPO

:._wn ﬂ#ﬁxm&ﬁ%

?;Jilﬂ'l_'?ﬂ:dl_.utﬂﬁ

50 *H

a8

BB FEMFIRISEE

() i

= TR MERS

i WUNEILH

EFLCRTREES BE TAN

=

R e ——————
e MRS E S ES R

SRRV s Il BN
TR Bt & T et

L's
A=

a

r

EoLy

SRR F T EAED | B SEOEEC
—Fa= EHRG SRERRE SR D

R

ST ks
%= Tany Ry ]
B WSS
YHESHERL
FEEMSRRSD
B HERa T
F DR TfOWES
MsRos] HUeE

g

IR

=g f%mﬁ&mm BRI R
R A

SUET R

O [EEDEENER  MHBFERAEED T Reis i mas
Dot A A2 | R DA IR | i R

—HBLNE—IN-T] |4 EESEERE dHER mbinsg
RIHED BR=g | [E=—coo3 § ﬂm;ﬂ_sm.b 3

ERECBIHE ¥ SREHITY |0 Ml |
B0 L < | DB [Zaot g Shd A"
FEBINERE | A0S MHSE] B (e

‘CAC e
=4 REINE }

1A (A

ni __
ik, G sl RELY,
wallen. B O R R CRR O RN T

a4 T Y B0 SRR T -
na . nEES L
(ERTR RLAE. MR

SN S

IR Lt | o

PERHERHETIERNER 207 REE A e,
BECHRE BEAEAHE, (FLELEICY,
Fe—TGTH, PPARMGEREDAAIR0S, BeTcil
ECREN PG (ATl LE SR ACRELEY,

Al G

xﬂ_mmrtlﬂgmﬂf% ERIEROMTUR

A

= H_gh\ﬁﬁba.ﬂ.vﬁ
CEH

med ﬁiﬁﬂ:ﬁﬂm

JIBs D% &

e
-

,..“ SESECANES
E%% #
22 1R L Lt

T

& EMEEMERS|

DL SOEIWR

#Eﬁﬁ

WA= 2 iE QMR e M

BRFN TH24EIR 2_6EI(FI)

TER

(EE%GH&) Fri2453A26H(A) @



ey EIE 5EHIE
ﬁ HEIQHYTeD(H) &8 5= ™
" STTIE A S - E2mE S E
HlY S5 oL M - asat. bl +SaaE
S = OB e A T i

Hrars e g e SR
HE-BE-ENESE SIS |

=
B ]

-
3

2

!

a
=

’._'_ i

I ,23

EOIELL
TREEN

G

WIS L, AR & AL

HERIIZ A X

L
il
i

gllliﬁﬁl?_ﬁﬂiﬁ

AOUTHME
| el BouR
| ol
R = v 1% | RS ECHE
n = RNPR BYE-JIMIE U RIUREREN =
il ETEETIE R E “ ~ T g " e e ey umqutw_ﬁm
= f Zeot i . SEpEr g
& BEENPD-PHNRYISRRASHIE ¢ EEFERENDVGE £ R B AHOG . ¢ LLEYeH Lt MEOHE
gl £ mnzﬁﬂmli._ o EZQHREE | O AR - AN I, [ (R OFEw ST omRVG OIS AR
+H ; (BEE) L 2evA-T-AE @ g i
e 3 i, | R STkt | QUNSSEHRRS <8
ol B 2PR0LE | TR R M oEEE

EH0FHEIANUE reisil
S (SekR - HILEEEY S BiRH L TR R WO |

g0 B KR B Wl Eunl[BERfai 24 1:3&;@6:
AL SRR A SEHOrteEOR SEEs0 HEN Pty I8 insees #=

VEENEEY [ CKE kI MR PO = sty
[ L s .ﬂ AR E g
EUHSHNAGE [ S Yk SR
iu@ﬁw&. o e .ﬁma

REFLHGRIRE

o E- D%

0B B Boecu

%) ¢oms o o & e
AP LA E..r_ S0
Fi

L SR 04

f§ SRLEVERLIN
& S0 M thm
- {EEI A
SRECHES R0
IR S ERRPS
7% DR T2 AR
LE o

mg DIRD—RA R

FH24E58 128

—Events—

B FH24E58138(H)

D sy 1oe o E .y

DR 20 o By -
= = BE UHZEEUSOUS i &
[AFIKR—hAL i
:@bﬁc w R ERES v e
SHMEST TINEINGRE FARONNE B @ =
FHUDRHOSTE ) L meao &
e EEEGELN’ £H i

|u§mb% TR SR — RS

3 =i
R
W o EEE LR oo a1
SHFno-SQER =2
Z .:. -_J.Vﬂ.-u!..biﬂom _

u.l..uﬁa.

h spcEmuspoy |
WD S AR
| soezresensE b

i EfIRORH L] 2 B
f EEMReveE ey
SHEE - EOT

IHIEF o D g S
e LT ER

m W
* et

DTN WH.._:_.n fufe
HHRERED
EQERUNN ST

.

b
k2

'I-#
v

SHIRRYT
MERE

=i v iy -
http:Mhatikawa flower-festival.com

Ty
FH245E5A110(%)

FfE: FRE24FE5A11 EI(&)~26EI(:I:)

‘BINT777—xAFT1/8)b2012

*

Lkl

HRSMICEBN XL TSRS
FH24F4H20B(R)

Progress of Citizen’s Awareness
ElloxkmE Lt

I 0 PN

2 4
Hg 0
il A
IPHO:: |3
nw = :
L A
1% lvgls i
wh zmw m
[ = gl :
L} BEx GEELY =
f/ B * X A

4=E|#rrﬂn :ani%'ﬁfa 2sa<:|':> E.'HIJ

WS H@RAKHEHESE AT



Progress of Citizen’s Awareness —Events—

g8miE)Il TaokKybaryFAk

FHR24£8A26H(H) S g1
I BHEIXKXE - BHEBRINZIAX957 o L)
24800FKYMHHIE SmMEK200%

SMF—LABE!IE
wam
Ian:EwksFRE




