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~Transmission of Raw Water from
Kiso River~

1.Purpose

To verify the clarification effects of TRWKR with

Citizens ] i

(1) Develop to new clarifying measures The formathn of HSC (April 2,2,nd 2007)

(2) Asses the influence on an ecosystem With a viewpoint and a sence of citizens, the survey of
(3) Sustain and enhance citizens’ activities. the clarification effect of TRWKR started

(4) Develop citizens’ awareness in the entire
Horikawa river basin
2. Water source and Volume of transmission
of raw water
(1) Water source : Kiso River
(2) Volume of transmisission of raw water
:Maximum 0.4 m3/s 7
3.Pilot project period |
(1) Evaluation and Survey term : About 5 years M The survey from a view point and a sence of citizens
(from Apr.2007 to Mar.2012) % Clearness *k Transparency X Color % Smell
(Including the term of follow-up survey and % Garbage > Living things ,etc
evaluation after the stop of TRWKR) —
(2) TRWKR period : about 3years | Aol
(from Apr.22nd 2007 to Mar.22nd 2010)

HMincrease of Transmisson Volume

from the Shonai River (additional pilot project)

(1) Water Source Shonai River

(2) Transmission Usual 0.4m3/sec (maxium 0.7m3/sec)

(3) Experiment Period : 1st Oct-31St 2010 . . . . . —
o el o [repera e The first Nagoya City Environmental practice Prize February.2012

Volume :Oct 5th-Nov.2nd 2010 Branch of contribution for Regional Environment Development 3
Award for excellence




Transmission of Raw Water from Kiso River

3 years from April 22nd, 2007(Stopped on March 22nd,2010)

To verify the clarification effects of TRWKR

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

Horikawa Sen-nin Chosatai

April 2007 ~Mar 012
l Fixed Point Observation Groups

The survey from a
view point and a
sence of citizens

To \!(erify the clrification effects
of TRWKR

M It waé' confirmed that the water quallty"tended to improve

during TRWKR between Sanage Bridge and Matsushlge Bridge.

B Network of citizens who wish for clarification and
restoration of Horikawa River expanded. .
M Citizens’ awareness of cleamng of the river was
developed

/

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

@ More surveys should be implemented.
Continuity of investigation, Clarification of
the situation of the river, identification of
cause of pollution in the river, are needed.
J4 L
We improve our plan and take action
against the pollution. After that, citizens
and public administration do what is
possible to clean the river.

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

What is your s
Impression of ==+
cleanness?
Transparent?
Color?
Bubbles?
Smell?
Garbage?

: <
A ha_w b masEmL UL

Method of fixed-point observation

Measurement of COD

Chemical Oxygen Demand. This is
an index of water contamination

used for sea, lakes and marshes.

It is an oxygen consumption

required for oxidation of organic

matters dissolved in ample water.
The higher COD, the more it is

contaminated.
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Area of basin :51.9km?

-ength :16.2km

Change in temperature, precipitation and length of sunlight

Cause of breeding The primary cause of water pollution is
of phytoplankton, wastwater from houses,factiories and stores.

:Eg;%%%?uzngre Wastwater is discharged after treatment in wastwater treatment plant. - B )1 EIRITE) ¢

included in : S N Provisional raw water
wastewater from When heavy rain, wastewater is transmission :0.3m3/s

houses, factories discharged without treatment. ':: Wastewater

| B | a
and stores. Tide Gato I :._Tr?a.\t.ment Plant

It has looked like red Vhigh tide Horikawa
tide or blue tide. . 1 Difference of water level is more th
In Nagoya Port and Vebb tide
downstream of Water level, direction of current and velocity a
Horikawa, it is said

that phytoplankton Nagoya Port \\lrisiM
does over breeding Isebay e Ground water etc

and extinction, so
water basin is
polluted

Sludge rises and floats.

floating sludge raised sludge 6
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Number of Participants of Horikawa -

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

Sen-nin Chosatai 2010

(Horikawa Sen-nin Chosatai started
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accepting participation on 26t Mar .2007) -

Start

227 Apr.2007 5th Sep.2015
Fixed Point 55 groups 96 groups
Obéfgnggm 497persons 984persons
Free Survey 22groups 40 groups
Groups 234persons 650persons
Horikawa 88groups 2,562 groups
Cheering 1,53 1persons 51,589persons
Groups
Total 165groups 2,698 groups

2,262persons

53,223persons
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Growth of participants
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Survey Period and Number of Reports

Survey Period

Number of

Reports
® Introduceds 1st Stage Spring~Early summer/Apr.22nd ~ Jun.30th.2007 258
With TRWKR shallow Interval Jul.1st ~ Sep.7th.2007 134
ground 2nd Stage Autumn ~ Early Winter /Sep.8th~Dec.16th 2007 383
Q® 3rd Stage Spring~Early summer/Apr.1st ~ Jun.30th.2008 245
Interval Jul.1st ~ Sep.27th.2008 64
4th Stage Autumn ~ Early Winter /Sep.28th~Dec.16th 2009 152
Interval Dec.17th.2008 ~ Mar.31st.2009 100
5th Stage Spring~Early summer/Apr.1st ~ Jun.30th.2009 145
Interval Jul.1st ~ Sep.27th.2009 54
6th Stage Autumn ~ Early Winter /Sep.27th~Dec.16th 2009 120
© Introduction od advanced water Interval Dec.17th.2009 ~ Mar.31st.2010 81
@traetment st the Meijo Water 7th Stage Spring~Early summer/Apr.1st ~ Jun.30th.2009 111
Treatment Cerjter Interval Jul.1st ~ Sep.11th.2007 44
In-service bf Horikawa 8th Stage Autumn ~ Early Winter /Sep.12th~Dec.17th 2010 104
Ugan Rain =Water Reservojr Interval Dec.18th.2010 ~ Mar.31st.2011 72
for pollution control 9th Stage Spring~Early summer/Apr.1st ~ Jun.30th.2011 112
UtiIizaan of reclamed Interval Jul.1st ~ Sep.10th.2011 42
wastwater from Moriy 10th Stage Autumn ~ Early Winter /Sep1 1th~Dec.16th 2011 133
Water Treatment Center Interval Dec.17th.2011 ~ Mar.31st.2012 77
from Apr.to Oct 11th Stage Spring~Early summer/Apr.1st ~ Jun.30th.2012 148
Interval Jul.1st ~ Sep.21th.2012 60
12th Stage Autumn ~ Early Winter /Sep.22th~Dec.16th 2012 139
Interval Dec.17th.2011 ~ Mar.31st.2013 92
? 13th Stage Spring~Early summer/Apr.1st ~ Jun.30th.2013 145
Interval Jul.1st ~ Sep.28th.2013 70
14th Stage Autumn ~ Early Winter /Sep.29th~Dec.17th 2013 113
Interval Dec.18th. ~ Mar.31st.2014 79
15th Stage Spring~Early summer/Apr.1st ~ Jun.30th.2013 133
Covered Interval Jul.1st ~ Sep.7th.2014 91
sand 16th Stage Autumn ~ Early Winter /Sep.28th~Dec.16th 2014 99
Interval Dec.1st. 2014~ Sep.7th..2015 107
' ? 17th Stage Spring~Early summer/Apr.1st ~ Jun.30th.2015 113
Total 3,923
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Number of Reports

® At the end of 17th stage
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The total number of reports about survey is 3,923 by the end of the17th stage.

On average, it is 400 every year.

A lot of citizens survey the real state of water environment of Horikawa River continually
from a viewpoint and sense of citizens.

10
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4. \Weather Condition

17th stage (Apr. —'J'un.' 2015) average value (Nagoya Local Meteorological Agency)
To Sum up the weather condition in 17th stage http://waw. jma. go. ip/ jma/menu/report. hitml

(Apr.—Jun. 2015), precipitation was more than normal p- - JMa. £0. Jp/ ) port.

at beginning and mid—April, while length sunlight was temperature temperature length of

more than nomal in late April and at beginning May. section (mm) (C) sunlight

Onset of rainy season was Jun 8 almost same as total average max. min.. total

normal. period 1981 1981 1981 1981 1981
B Temperature . ' . ~2010 | ~2010 | ~2010 | ~2010 | ~2010

Average temperature was 16.3C, especially 17.8C in ‘

May almost same as the normal (15.4C) " “-ﬁ%’fﬁ%ﬁdﬁ%* 9.2 188.4

B Precipitation i 155.7 18.5 23.7 14.0 199.6
Average precipitation was 107mm/month , especially ; 201'5 22'3 26.7 ] 8.7 12 5' 2

74.4mm a little more than usual. (121.9mm/month) r : : : : :

M Length of sunlight OO EC. .1616;%“#%&%##%?%.- 140 | 1777,
Average hours of sunlight was 157 hr/month, almost September| 234. 4. . 20.7 151.0
same as the normal (163.7hr/month) .Especially in October | 128.3 18.1 22.8 141 169.0

April was shorter 54 hr as the normal , while in May November | 79.7 12.2 17.0 8.1 162.7
was longer 57 hr as the normal December| 45.0 7.0 11.6 3.1 172.2
Average 121.9 154 20.0 11.5 163.7
..... > Apr' ool May Jun
Spring to Early Summer (Apl.~Jun) Temperature
40 30 Change of average Temperrature
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6. Report of 17t stage survey

Column “To clarify and restore Horikawa River”
Horikawa Sen-nin Chosatai 2010, which is composed of Fixed Point Observation Groups, Free Survey Groups and

Horikawa Cheering Groups, made a start as a place for citizens’ activities to clarify and restore Horikawa River on
April 22nd, 2007.

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

There are 96 Fixed Point Observation Groups, 40 Free Survey Groups and 2,562 Horikawa Cheering Groups, the
total is 2,698 groups and 53,223 persons as of Feb.15, 2014.

Compared with the number of groups and participants, 165 groups and 2,262 persons, at the start, network of
people who wish clarification and restoration of Horikawa has developed.

Fixed Point Observation Groups have made surveys at 3,923 times from 1st stage to 17th stage.

Those surveys show that the situation in the area of the downstream from Sanage Bridge variously changes as the
tide rises and falls from hour to hour in Horikawa basin.

We learned that various surveys at various time, place and tidal situation enable us to understand average and
change of water quality in Horikawa.

And it was confirmed that water quality was improved roughly between Sanage Bridge and Matsushige Bridge for
five years of pilot project.

It was also confirmed that artificial garbage was reduced during this period.

So it is supposed that citizens’ awareness has changed for example cleaning activities are held more.

~Pilot project for clarification of Horikawa
“Clarification effect by TRWKR from April 2007 to March 2012 was confirmed”~

[Summary]
m Clarification effect by TRWKR was confirmed between Sanage Bridge and Matsushige Bridge
m Network of citizens who make a wish for clarification and restoration of Horikawa has grown
m Awareness of clarification of Horikawa advanced

notie®”
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1. Weather and its influence on Horikawa River at 17th stage(from April to June in 2015)
There were many rainy days in the beginning and middle of April, and many sunny days in the end of April and in
May. The rainy season started on June 8th, in an average year. In this period, the temperature was a little higher,
the precipitation was less and hours of sunshine was shorter than usual.

Shorter hours of sunshine remarkably influenced on water color in the downstream from Sanage Bridge, which
is tidal section. The color like brown made by the red tide decreased. We think that’s because the plankton didn’t
increase very much because of short hours of sunshine.

2. Change of water quality from Spring to Early Summer(1st - 3rd - 5th - 7th - 9th - 11th -
13th - 15th - 17th stage)

@Change year by year

After the stop of TRWKR in March in2010, Advanced Water Treatment was introduced at Meijo Water
Treatment Center in May and Horikawa Ugan Rain-Water Reservoir for Pollution Control was in service in
September in 2010. And reclaimed waste water by membrane filtration started to be injected from Meijo Water
Treatment Center into Horikawa in August in 2011. The amount of the injected water is max 4,000m3/day (0.046
m3/second). The water is injected into Shonai Irrigation Canal from November to March, non-irrigation season,
and into Horikawa from April to October. Shallow ground water also has been injected as a new water resource in
the upstream area. A well was dug in the upstream area of Shiga Bridge in March and the ground water started
to be injected into Horikawa by 0.01m3/s. In addition, new clarification experiment by sand capping started
between Naka Bridge and Gojo Bridge in February.

The water quality of Horikawa got worse in the 7th stage from April to June in 2010, just after TRWKR. But
after 7th stage, the water quality has been tend to be improved or kept in the limited section. We think that the
water quality has get better by the new measures for water quality improvement.

@Change in a year

We analyzed 1971 survey data collected from April in 2010 to March in 2015 to understand the change of the
water quality by month. The analyzation proved following.
O“Impression of clearness”, “transparency” and “C O D" get worse from Spring to Autumn (from April to
September). O"“Impression of clearness” was worse especially in the high tide in August when “impression of
clearness” was evaluated more by smell than other months. OWhen “bubbles from the bottom” is observed,
“Smell” gets worse (the ratio of “Terrible smell”~“Smell” is 44%).
We have guessed that it's difficult to evaluate “Smell” quantitatively because there are differences among
individuals to distinguish kinds or strength of “Smell” . But many data collected by survey groups enable us to
understand citizen’s average sense when they evaluate Horikawa. 1 7



3. General Survey on High Tide in Spring in April 20t ,2015
(1) Weather

We had 25.5 mm of rain from 11:00 to 15:00 because of a low pressure with a front om that day and the
temperature got high because warm and humid air blew to the front.

(2) Inflow into Horikawa

“Light yellow gray” colored fresh water was flowing in from Nakagawa Canal. It affected the water color in
downstream near Sanno Bridge. “Gray green” colored muddy water was flowing from sewer outlet from 12:00 ~
13:00 when it rained heavily.

(3) Changes in Horikawa

@®Blue Tide and Red Tide flow backward to the middle stream area

Flowing backward of milky water and the red tide were not observed. It might be because “the plankton can’t
increase easily because of short hours of sunshine” and “good quality rain water flowed into Horikawa caused by a
long rain” in the beginning and middle of April. On the other hand, milky-like light yellow gray was observed at
Horagai Bridge in the upstream of Shin-Horikawa.

@Sludge was raised up

Sludge was raised up a lot between Naya Bridge and Gojo Bridge at the low tide nearly on the ebb tide. The water
color was “dark gray” and it was raised up heavier near the bank than in the center of river.
®Bubbles from the bottom

Bubbles from the bottom was not found.

@Floating things were gathered at the tip of the tide

Floating things were gathered near Naka Bridge at the high tide but the quantity of those is not many.

Floating things flowing downstream were gathered in the pool near Naya Bridge at the low tide and those moved to
the upstream from the pool at the high tide. Those seem to flow to downstream and upstream over and over
between the pool in the downstream and the tip of the tide in the upstream.

m Clarification Experiment by Covering Sand started in February
@Fixed Point Observation

We arranged changes surveyed in the experiment section and also upstream and downstream to the experiment
section. That shows that “impression of water clearness” mainly is tend to be improved. We need to continue
survey.

@Living Things

The capping sand appeared on the water at the ebb tide of the high tide and birds which like the waterside stayed
there and was looking for foods. If a variety of living thing lives and breeds there, improvement of the self-
purification action of nature can be expected. We need to continue survey. 1 8




6.2. Impression of Clearness ™o st - Win 1RIKR -«

The ratio of “Clean”, “Slightly clean” and “Ordinary” ™ o o e noy e oevious day

Upstream Section Not enough data.
witn TrwieC Between Sakae Bridge and Sanage Bridge Average)
' Introduction of advanced water treatment at Meijo Water Treatment Center

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

25 out of 31 times surveys were carried out on June Utilization of reclaimed wastewater at Moriyama Water Treatment Center
27th (at Kizune Bridge) , and “Slightly dirty” was seen a lot. = 69 e ] o9
Between Sakae Bridge and Sanage Bridge Utilization of groundwater
100 100 100 100 100 100 100 100 100 100
100 93 —
87 87
= 80 75 -
S v 60
‘d.:-, 60 50 ] ] L] B
3 39 Horikawa upstream section is mostly
40 . — I
5 in the acceptable range for citizens
S o 6% ” . ” 6 o 9’
2 20 i (The ratio of “Clean”, “Slightly clean” and “Ordinary
[} .
g is mostly 100%)
0 N~ N~ o0 [e0) (2] » o o -— -— N N o™ (o] < < 0
o o o o o o -~ ~— -~ -~ -~ -~ -~ ~— ~— ~— ~—
o o o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N N N
o © o ({e] o © o N~ o [{e] o © o N~ o © o
[sr] ~— o ~— o ~— o -— o ~— [or) ~— (2] -~ o ~— (o]
~N ~ ~N ~ ~N ~ ~ ~ ~N ~ ~N ~ ~N ~ ~N ~ ~N
? o ¢ o ¢ o ¢ = ¢ o ¢ o ¢ o ¢ s ¢
PN © T © T = Z - Ay - Z & T > T & Z
~ ~ < N < N < -~ < -~ < N < N < N <
< » ~ ~ ~ ~N ~ ~ ~
Not enough data. @ @ @ @ N @ @
1st st. | 2nd st. | 3rd st. | 4th st. | 5th st. | 6th st. | 7th st. | 8th st. | 9th st. | 10th st.| 1 1th st.|12th st.| 13th st.| 14th st.| 15th st.| 16th st.|17th st.
N;ll;fj\btef 1 41 15 2 8 3 5 8 5 9 9 8 8 7 7 1 4
Ol data

potio®®

l How did the impression of water clearness change in Horikawa upstream section (between Sakae Bridge
and Sanage Bridge) ?

—Although we don’t have enough data, the ratio of water clearness impression changes mostly in the
acceptable range for citizens. s “Clean”, “Slightly clean” and “Ordinary” are categorized as the acceptable range for citizens.
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The 1st-6th Stage : With TRWKR

Impression of Clearness _ |
No rain on the day and the previous day

The ratio of “Clean”, “Slightly clean™ and “Ordinary” 1nc 7th-17th Stage: No TRWKR
Except the data between Oseko Bridge and Minatoshin Bridge for not enough data No rain on the day and the previous day

With TF“,,KR(Between Sanage Bridge and Oseko Bridge_average)

Middle and

Downstream Section

® 9 Introduction of advanced water treatment at Meijo Water Treatment Center
@ - . . . .
In-service of Horikawa Ugan Rain-water Reservoir for pollution control
Utilization of reclaimed wastewater at Morivama Water Treatment Center
Between Sanage Bridge and Oseko Bridge Utilization of groundwater
100 -
With TRWKR Impression of clearness has been Improved gradually.
80 !mQFOV%d No TRWKR
< Increasing occurrence of Improved
3 59 Worsened bubbles and smell, 8 t0.42
3 60 v .. . : 2%
3 Going upstream of red tide v ‘..,
3 43.¢° *e “op 42 48 43 and blue tide, Winding up of _.** -42 “
8 40 2& ’ 29 ..l..‘..’ Sl”dge !!Algrs‘.ened . 31 ..
o xXx) 00 ‘ . P O
c ) 4 24. . 24 ..y..--V '
‘% 20 1'6... .'..4 w"&"""’ oo*ooo**"'i' ° |
s A geeeret
o
£
S S S S S S S o S S b S S S S S o
N N N N N N N N N N N N N N N N N
a 2 b 2 P 2 S - b 2 P 2 e - b 2 p
~ ~ ~N ~ ~ ~ ~N ~ ~N ~ ~ ~ ~N ~ ~N ~ ~
¢ o P s g o P = P o g s P o P s ¢
Q o ( © g = T - Ay - g & A\ > g > N
e > = g = AN = T = N = g = g = g =
» (o)) » » ()] » »
Number 1st st. | 2nd st. | 3rd st. | 4th st. | 5th st. | 6th st. | 7th st. | 8th st. | 9th st. | 10th st.|11th st.|12th st.| 13th st.| 14th st. 15th st. 16th st 17th st
of data 113 208 176 52 111 63 85 67 76 113 113 98 93 81

0‘\9"
HHow did the impression of water clearness change in the middle and downstream of Horikawa River (between Sanage Brdg. and Oseko Brdg.) ?

—|mproving trend was seen (the ratio of “Clean”, “Slightly clean” and “Ordinary” was increased) during TRWKR. In the 7th stage after the stop of TRWKR,

Impression of water clearness was worsened. Moreover, in the 12th and 13th stage, it was worsened by increasing occurrence of bubbles and smell, going

upstream of red tide and blue tide, and winding up of sludge. However, impression of water clearness was improved after that. It is considered that these

trends are made by the effect of new water quality improvement measures. The ratio of “Clean”, “Slightly clean” and “Ordinary” was 42% in the 17th stage. 20

% “Clean”, “Slightly clean” and “Ordinary” are categorized as the acceptable range for citizens.
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The 1st-6th Stage : With TRWKR

2 ° Transparency No rain on the day and the previous day

The 7th-17th Stage: No TRWKR
No rain on the day and the previous day

Upstream Section Change in Transparency

with TRwkr (Between Sakae Bridge and Sanage Bridge Average)
Introduction of advanced water treatment at Meijo Water Treatment Center

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

Utilization_of eclaimed was}swater at Moriiema Water Treatment (F‘enter
® Utilization of grougdwatei

80 79

80 71 71

67
> Over 70cm in-the upstream
42 of Horikawa River after the 12th sLage

40 — —
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(4}

60

Transparency (cm)

20 —

4/22-6/30 2007
9/8-12/16 2007
4/1-6/30 2008
9/28-12/16 2008
4/1-6/30 2009
9/27-12/16 2009
4/1-6/30 2010
/11-12/17 2010
4/1-6/30 2011
4/1-6/30 2012
4/1-6/30 2013
4/1-6/30 2014
9/29-12/16 2014
4/1-6/30 2015

.| 15th st.| 16t
7

=

st.|17th st.
4

—
N

N5 9/22-12/16 2012

.| 13th st.

)
S
~5 9/29-12/17 2013

©s5 9/11-12/16 2011

.| 11th st.
9

w
—_
w
—_

Number 1st st. | 2nd st. | 3rd st. 5th st. 7th st. . | 9th st.

of data 3 41 13
Not enough data.

B
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—
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M How did the transparency change in the upstream section (Sakae Bridge - Sanage Bridge) ?
—There are not enough data, but transparency after the 12th stage have been over 70cm
( citizen’ s acceptable value ).
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. The 1st-6th Stage : With TRWKR
Middle and No rain on the day and the previous day

Downstream Section Change in Transparency The 7th-17th Stage: No TRWKR

No rain on the day and the previous day

(Between Sanage Bridge and Oseko Bridge_average )
With TRWKR

® : Introduction of advanced water treatment at Mei'|o Water Treatment Center

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

Utilization of reclaimed wastewater at Moriyama Water Treatment Center
0 o——e  lo—e —=o
Worsened ® Utilization of groHndwatei
100 1 ! - .
improved nghout TRWKR Keeping from autumn to 84
s2  with TRWKR . early winter without TRWKR Improved,
80 — L*“—m—f’io...b TTIL *ee.. 12 79 73% 73 oo
°A oooogggg’ oooocooob OOO'OOOOE [ .¢IIA‘
—_ 60 61 . 59 59 . 60 *
| 57 .' ....goook ° 7“ b 56 58* .og’- .
E 60 PR "o...‘.' 52: ....o' Ooo.oo..> .......07 ooooooof’*‘“‘o ¢..-"
- . e®®
g '.."
§ 40 Keeping or improved a little
2 from spring to early summer without TRWKR
«©
S0l - (changing below 70cm)
0
N~ N~ o0 [ee] (2] o o o ~— ~— N N o (o] < <t 0
o o o o o o ~— ~— ~— ~— ~— ~— ~— ~— ~— ~— ~—
o o o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N N N
o © o © o © o N~ o © o © o N~ o © o
o -~ o -~ o ~— (2] ~— o -~ o ~— o ~— o ~— o
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
¢ o ¢ o ¢ o ¢ o ¢ o ¢ o ¢ o ¢ o g
PN ® Z © Z ~ Z - T - Z & Z > Z > Z
~ ~ < N < N < ~— < ~— < N < N < N <+
< » ~ ~ ~ ~ ~ ~ ~
[«2] D D [«2] D » D
Number | 1stst. | 2nd st. | 3rd st. | 4th st. | 5th st. | 6thst. | 7th st. | 8thst. | Oth st. | 10th st.| 11th st.| 12th st.| 13th st.| 14th st.| 15th st.| 16th st.| 17th st.
of data 55 155 129 36 95 61 77 64 73 108 107 84 90 81 79 54 74

/ !\0‘\90“

B How did the transparency change in the downstream section (Sanage Bridge - Oseko Bridge) ?
It was improved during TRWKR and it was worsened without TRWKR. It was above 70cm, which is acceptable for citizens, and
it was still improved in 16th stage. From spring to early summer, it was improved slightly or keeping after the stop of TRWKR.
But the readings were below 70cm.
*In 12th and 13th stage, it was reported that blue tide or red tide flowed up and sludge rolled up, but it didn’ t affect the
kresult clearly. The reason of it is probably that we scoop and observe fresh water on surface. 3 3
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The 1st-6th Stage : With TRWKR
No rain on the day and the previous day

. The 7th-17th Stage: No TRWKR
Upstream Section Cange Of COD No rain on the day and the previous day
(Between Sakae Bridge and Sanage Bridge. Average)
With TRWKR . .
@ . ] Introduction of advanced water treatment at Meijo Water Treatment Center
In-service of Horikawa Ugan Rain-water Reservoir for pollution control
20 @ e
Utilization of reclaimed wastewater at Morivama Water Treatment Center
18 [ = ] C———=0 [
16 Utilization of groundwater
16 15
14 14
14 13 13
12— 1
= 10
<10 9 9 9 9
£ 8 8
é 8 7 7
© 6 Upstream section- —
4 —After 8th stage -
2 ~over 10mg/L is more frequently |
0
o [<{=] o [{=] o [{=] o I~ o [{=] o [{=] o [ o [<=] o
] - ! - ] - ! - @ - ] - @ - ] - ]
[{=] [oY] [{=] (] [{=] [aY] [{=] (] [{=] [aY] [{=] (] [{=] (o] [{=] [aY] [{=]
! b ! — ! - ! — ! - ! — ! - ! — !
8§ & T | & T & 3 Xz iz 4&lz &z & 03
> 4 < o ~ o S o S o S o < o g o N
™ ™ I (o] I - I o I (2] xI <t I n xI [{=] I
I = o (2] o o o (o] ol
I T I T I T I
Number 1st st. | 2nd st. | 3rd st. | 4th st. | 5th st. | 6th st. | 7th st. | 8th st. | 9th st. | 10th st.| 11th st.| 12th st.| 13th st.| 14th st.| 15th st.| 16th st.| 17th st.
of survey 5 18 13 6 9 6 5 8 5 9 9 7 8 7 7 1 4

Not enough data

wo9°"

B How did COD change in the upstream section (between Sakae Bridge and Sanage Bridge) ?
—Although COD was 7mg/L in the 7th stage, it is over 10mg/L more frequently after 8th stage.

40
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The 1st-6th Stage : With TRWKR
No rain on the day and the previous day

. . The 7th-17th Stage: No TRWKR
Middle and downstream section Cange of COD TR B T (O AT C T 3 eITe
Vit TR‘% |I(?»Retween Sanage Bridge and Oseko Bridge, Average)
i
@ O. Introduction of advanced water treatment at Meijo Water Treatment Center
20 ® In-service of Horikawa Ugan Rain-water Reservoir for pollution control
18 Utilization of reclaimed wastewater at Morivama Water Treatment Center
[ ] g
16 ® tilization of gr%ndwate‘
slightly worsened
14 | 14 mmﬁa little fluctuation or kept MOr€ worseq(%d
.°o.. with TRWKR 12 after the stop of TRWKR 12« veees P *., More improved
12 — 1 11 1 + oo, —H 1 YL 4
— ... oooooooo’ ooococoo’.J.Y.....’.'......‘PG.’ eo00® 1 10 o.. 10
\_"I" 10 1 * o, g g P . 4‘ "'_" "’_# MUY 94
E’ .A o.-ooooo’ ° ..°‘
o 8 | |
§ Going up of blue tide or
6 — red tide rising of studge —
4 — |
2 — |
0
o w o [{=] Q [{=] o I~ o [{=] o «© o I~ o [{=] o
[~ ] -— [+] -— [+2] ~— [~ ] ~— [+] -— [+ ] ~— [~ ] ~— (2] -— [+ ]
© & © & © i © & © & © & © & © & ©
! -~ t -~ ! -~ ¢ -~ ! -~ ! ~ ¢ -~ t -~ !
T S O S T - T S S . [ (O
S 2 8 & 5 & § 5. 8 & T § 8 5 g 8 5
2 2 = o T — T o T ] T < T s T © T
- T £ £ g £ £ g £
Number 1st st. | 2nd st. | 3rd st. | 4th st. | 5th st. | 6th st. | 7th st.  8th st. | 9th st. | 10th st.|11th st.| 12th st.|13th st. 14th st.| 15th st.|16th st.|17th st.

of survey 115 182 152 76 101 87 84 63 75 112 109 85 92 82 84 61 74

Il How did COD change in the middle and downstream section (between Sanage Bridge and Oseko Bridge) ?
—|t seems that COD was improved and kept during TRWKR, slightly worsened after the stop of TRWKR in the 8th stage, and
was fluctuated or kept around 10mg/L. Although COD was slightly worsened in the 15th stage, it was slightly improved
around 10mg/L in the 17th stage.

In the 12th and 13th stage, going up of blue tide or red tide rising of sludge was reported, but the effect of those didn’t

\appear clearly because it supposed that we observed fresh water of a surface
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Change of bubbles from the bottom
In the 1st, 3rd, 5th, 7th, 9th, 11th, 13th, 15th, and 17th stage (spring-early summer)

At each bridge, No rain, Both with TRWKR and without TRWKR

Nsahi Bridge 4 L1 Occurrence of bubbles component ratio (%)
N : wl =Days when bubbles rise from the bottom./All survey days X100

S

Suspended state substance I
occurs and settles and sludge

of bottom tends to deposit I
because it is located at the :
end of ebb and high of the tide.

; ~=':‘~i-!‘\. Nishiki Briciée ' | = ...Kitashimizjg Wéterfroﬁt?é’?k
'Lﬂﬁ 5"';fﬁ ; -dj--T-

.
Sludge of bottom tends to
deposit because where the
river is wide is slow to flow.

T

Occurrence of bubbles component ratio (%)

0 L L L L L L L L L L L L L L L L L I|-| |_| L L L I|-|I L L L L L L L L
***OEOCWWEEE**EEEEEWEW****EEE**E*Oﬁ*ﬁﬁ*“*“W***BE*
E353550508052 8 22E 8NS5 EC S8 Ec3 22252 SE8E582,8%8
PEXELLFEWMES HEET RNo=2€LocZoS3elix0S58GcESESEacncslNxs02 =
OO gl s S o5 S0 ZREzZz0leSilFmeEsokl " cS T nz=4LTwT
== = T = = 8 = = o o =2 g= ®as Tc 2" S—& W
ng = -— = =1 Frd m:E:I w (3] |_¢U=D.._- 1 - = o= o e
= a— w = w '5 -— w2 == NI ® :";I = (&) [=}

s x L © = =l ____ R il X 5
=T = = =z
< - <>
Bubbles are frequently observed * :Under 10 samples
fBubees are frequently observed from spring to early summer between Naya orte®”

Bridge and Tenma Bridge, at Habashita Bridge and Kitashimizu Bridge.

At Kitashimizu Bridge, suspended substance is settled and sludge of bottom
tends to deposit because where the river is wide is slow to flow. Betweeen
Asahi Bridge and Naya Bridge, suspended state substance occurs and settles
and sludge of bottom tends to deposit because it is located at the end of ebb

@d high of the tide. 50
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Sorce:Report from the thirteenth survey meeting of HSC p.79
Review; Current Condition & Pollution Mechanism of Horikawa 5w 4o we evaluate impression

of the Water Pollution (13th stage)

Based on 3,083 surveys for 6.5 years by HSC

Bad impression of the water pollution between Johoku
Bridge and Matsushige Bridge

Especially between Asahi Bridge and Matushige Bridge

*Many bubbles from the bottom
*Terrible smell

Bad impression of the water pollution ¢

<........................>

'Many babbles from bottom

|<..........O.............>

pumpstatlon = " ? 54.’........[.9!!!!2'.9. osorro‘oe."oooo.onoooooo-’}

Many floating litter

Many roatmg»htter

Minatoshinbashi Os¢ko Kameya Mats | Johpku Sanage
Blrldge. . Britige Bridge ' ' Bridge  Bridge

NagoyaW high tide | | |
p

Shonai River
Motoiru Sluiceway

Water level, stream direction ,flow rate Rising sludge
‘Changes by t|de level.

edimentation
of sludge
R Gioing up of blue

tide or red tide Deterioration
of color,
clearness

. B and smell S ~Exposure of sludge
R Blue tide Rising of sludge  when tide is low at spring tide
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6.6. Smell Kind of smell (each division). « spring~early summer

- Introduction of Advanced treatment at Meijo Wastewater Treatment Center
With TRWKR —— {5t 31 Bth gtage @ With TRWKR

- In-service of Horikawa Ugan Rain-water Reservoir for Pollution Control No rain on the day and the previous day
Utilization of Reclaimed Wastewater( April~October) ) 7th gth { {th { 3th 1 5th { 7th stage : No TRWKR
Utilization of groundwater No rain on the day and the previous day

OSludge OPulp OSea O0thers

Sakae Brdg. ~ Sanage Brdg. oDitch ORottan egg
<

B R L
90%
80%
70%

With TRWKR

50 50 50

60% Fewdata
50% 100

40%
30%
20%
10%

0%

67

50 50 50

No data ( IChange of the smell, from )

‘ ' : : ' : ' spring to early summer,
1st 3rd 5th 7th 9th 11th 13th 15th 17th .
Sample 3 2 o 0 2 1 0 0 between Sanage bridge to
Minatoshin bridge
—The amount of "Ditch” and

Ratio of kind of Smell,Component (%)

Sanage Brdg.~ Minato Shin Brdg.  apitch o Sludge ORottan egg aPulp oSea oOthers

100y L > “Sludge” was about 80%.
\ 5 I3 4 9 6 7 5 ]2 8 Each rate was about 40%.
')869/ 4 1 1 =00 86% Q4 . . (r{
ooy |-With TRWKR 12\" o oy T H o 288w 1° 76y T80 7_—86%- g -8 1H There is no significant change
80% L 8 3 in 7th stage and 17t stage. /
= ix
= 70% 32 27 o 34 A
g - IIIIIIIIIIIIIMIIIII>: :
§. 60% ':37 ‘. lIlllll5lzll TEEE ?4'lll---- 36 "gon
§ o —Abojut "
T 40%
&
s 30% 54 55 .""; 52 .
5 20% ‘.4;2“ --------3-6- u‘z qﬂ_ o
S 10% No-data o ¢ w1 e Y ;
s . | he rate of [Ditch”™ + “Sludge”|is about 80P | About 40%
= 1st 3rd 5th 7th ath 11th 13th 15th 17th % 0% item isn’ t displayed.

Sample 111 75 68 47 50 68 43 36 56
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6.7. Colors

Ratio of color (Sanege bridge ~ Minatoshin bridge)

2milky white
@yellow 1%
green @T;e" ®coz|):;£|ess Gareen
‘ @yellow @yellow
ar olorless green
z 5%milky white
{5gareen brown 3%
19% 2% _
{2pale yellow
gray
W 13th stage _ 15th stage 17th stage
April 1st ~June 30th April 1st ~ June 30th April 1st ~ June 30th
2013 2014 2015
Mdark gray Bigray yellow
green
13% X e Sample 93 Sample 93
@gray yellow

dreen

©gray yellow
21%

(0gray green
18% green

24%

ﬁFrequent colors? \

©gray yellow green,

There was a @®pale gray yellow green,and
report that @yellow gray.
fishes were Compared to 15t stage, the

suffering at “® | ratio of @pale gray yellow
pale gray yellow| green and brown color (43

4 ) ale arav vellow B yellow brown,#brown, and 45
p 3 gray’y green brown) decreased, but

green the ratio of @@gray green and
Taken at Nishiki dbdark gray increased.

bridge It seems that fewer coloration
of plankton have decreased the
ratio of brown colors.

(Red tide did not occurred in
17t stage) /
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Sakae bridge ~ Sanage bridge

Change of colors (from spring to early summer)

Note: small number of survey data

The 7th, 8th, 11th 13th, 15th {7th gtage:
without TRWKR ,no rain on the day and the previous day

100%

100%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
1 mi'iky T T I I I T
Tth stage 40% otherg. 60%
sample 5 5 3 ‘
9th stage others, 100%
sample 5 | |
11th stage | T others, 89%
11%
sample § | 5 :
- ‘ ‘
13th stage 6% others, 75%
sample 8 : E 3
15th stage others, 100%
sample 7 !
17th stage others, 100%
sample 4 ' s s
Sanege bridge ~ Oseko bridge
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
!ml'lkv ! réd tide] ! sludge! ! | otherss |
7th stage 8% a9y 18% 45%
Sample 85 |
MRy feql tide siudge Others
Oth stage 31% sA 5% 51%
Sample 76
milky fed fide]  sludge others
11th stage 19% % 18% 54%
Sample 113 | | ! 5 5
MITRY red tide sludge others
13thstage | 430 21% 34% _32%
el 2 i milky -\'r:r;i?é.\ *Iudtim ot|§1ers
15th stage 40% 15% ° 79;' 28y
Sample 89 L eee it ®eoe f
1 |3 1 1
TRy ~reftifig, sludge ofhers
17th stage 33% s Fg% ° 19% 44%
Sample 77 5 ol o 5 |

Note: 0% items omittedO..

Rétlo of Mllkyiand red tide increased,
and that of sludge decreased.

legend
Emilky
@milky white
®pale gray  dbrown
yellow green d5green brown
@pale yellow gray
Msludge
©®gray
d0gray green
dDdark gray

Mred tide
@yellow brown

H change of colors

In the 15t stage, the ratio of
milky and red tide was high, and
the ratio of sludge was low. This
was because of blue tide (milky
color) by higher temperature and
Iong?r duration of sunshine than
usual.

In the 17t stage, compared to
the 15t , the ratio of milky and
sludge increased, the ratio of red
tide decreased.

It seems that lower duration of
sunshine than 15t have affected

small amount of red tide (small /

amount of plankton) .
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Litters

Floating litters,
Change of the number of litters

1st-6th stage : With TRWKR

No rain on the day and the previous day

MLitters

+7th-17th stage

: No TRWKR

No rain on the day and the previous day

Plastic wastes (PE shopping bag, plastic bag, noodle cup, polystyrene foam tray, pet
bottles, PE shopping bag with garbage), can, glass bottle, cigarette (wrapping, butt)

Number of research

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

If the number of litters was reported “countless(=%%%)"in some survey, it
count "10”, the maximum number of other reports.

. 1s'stage: 145 | |
All section _ . 2 Stage:255 O 1st Stage O2nd Stage
The number of litters is 1.5 4% stage: 54 03rd Stage O4th Stage
per-one sutyey, at~17% stage 5 dtage:tte— O oth Stage m6th Stage
A a9 @T7th Stage  D8th Stage
30 8t stage: 75 09th Stage 010th Stage
T Plagtic wastes ighigt 3 weee:Si B 11th Stage = @12th Stage
li2.2% 1instage: 122 @ 13th Stage  m14th Stage
5 N B 120 stage:106 0 15th Stage @ 16th Stage
H -27+d 13-stage+10+—
14! stage:89 017th Stage
] 11 y: 15t stage: 96 The sum of each stage
; 1l - 115751: setfge:_“ The number of litters
I ! age:81 per one survey
0.4 0.1 .3 3 0.1
DI‘I‘I o0 rlcJ Orrﬂ_l
total plastic can bottle paper cigarette
kind of litters

HFloating litters
—At 17t stage, the number of floating litters is 1.5 per one survey. Especially, the number of
plastic wastes is high, about 1.0 per one survey.
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vt : Upstream of Horikawa River
6-9- LIVIng thlngs Report: Goyosui—ato—-gaien—-aigokai—chosatai
Going upstream of migration fish and brackish water 3 g 5

) Going upstream of Mullet
B Going upstream of Gobys fry ¥ fry (total length was about 3cm) |

was confirmed. was confirmed.

O Nishiki Bridge O Nishiki Bridge
O FirSt conﬁrmed day O First conﬁrmed day
April 22 2008 May 9 2007

April 22 2009 March 22 2008 Spawmomg of Carp Yellow Soft-shelled Turtle at Shiga Bridge
April 25 2010 May 3 2009 around the Menoto Bridge April 24 2015

April 13 2011 May 25 2010
April 18 2012 April 26 2011
April 16 2013 April 27 2012
April 23 2014 April 29 2013
April 22 2015 May 21 2014

April 22 2015

~Colored:carp of 60cm length
= Around kurokawa 2 Bridge
. June 2 2015(Tue) -

Soft-shelled Turtle R
around Chigomiya Bridge June 2120z

School of young fish of Mullet School of young fish of Mullet
Around the Sumiyoshi Bridge Along the right bank from Atsutakinen

May 27 2015 (Wed) Bridge to Shiratori Bridge

Photo : Chikyukurabu-Chosatai June 5 2015(Fri) _
3 Report : Kojo Horikawa-to-Seikatsu-

s wo-Kangaerukai

Young fish of Mullet

Living things around Nishiki Bridge April 22 2015(Wed)
Photo : Kawasemi Chosatai

Mosquitofish( Alien species)
and Goby

Going'upstream of the school of many young Mullet \
Found between Nishiki Bridge and Naya Bridge o < u
May 29 2015 (Fri.) 52 y:
Report : Kawasemi-Chosatai * 3 I



mailto:2010@horikawa1000nin.jp

0
H27.4.1 FHR27TELAGH_KF

e S e 0
& wiiEd 2o
10— c§§9 RS ATE 5| 50
: ek
5 E (553 o~ R8s Oﬁ 60
. —=— SR <§9
: & o 70

0
H27.6.1
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Nakatoko Bridge Living things Observation Diary

Report:Sato family Chosatai
April 1 2015(Wed) April 9 2015(Thu)

It’ s not visible figure of fish It s not visible figure of carp
because the river was impure. One new feces of a racoon dog was
Two new feces of a raccoon found.
dog was found.

We think that if many river fishes being to live, the river become rich ecosystem. So, we walk and observe
around Nakatsuchido Bridge to notice, what we can do for the river to became rich ecosystem. We try to do
that 200 times in one year, and reduce a certain amount of reports except for the special toplcs

Not-found Carp;Japanese dace

" May 24 2015(5un)
Young fish of Japanese dace
Old feces of a raccoon dog

3. #LKT3

April 12 2015(Sun)
Tufted duck, Common teal,

Carp is found. Two new feces .
of apraccoon dog was found,  Yound fish of Japanese dace

April 23 2015(Thu)
Not found Common teal,

and feces of raccoon dog.

One is new, another is old.



6.11. State of Shin-horikawa River

Impression of water pollution . ;:é:ﬁ e

All data included ami Maizuru Bridge 0 P ?—
== Uzura Bridge *
Impression of water pollution got worth between Uzura Bridge and Oi Bridge ﬁ* L] Kinen B”dge:E? i k4B R
odirty oslightly dirty cordinary oslightly clean oOclean “ \ miﬁ "'E ;ﬁ
100% _3 :II IIIIIIIIIIIIIIIIIIIII ;3-.. oi brid e ’ ﬂm
— . 7] —13 ] 3 3 g %
i : 1ooJe1,E 03%|17 Dasip2 ! X FER Pty 1
. 1 . = #. « Horagai Bridge
~ . 11 ] =L
S e : 29 — ., ] R _» Tateishi Bridge
z - : —63% B D 7 4
5 50% 100 109-—2-10( 43 11| X X
: : . | M " HiEmiE
£ 37 : D
2 . _@“ ﬁ‘ —-— *#ﬁ
3 > : L — : X\ = HERE
8 = 43 BS &} Hinode Bridge
5 25 29 : Y\ T mEE
0% ——— T S E— aam C X
Uishina AtsutaHinode Tateshi Horagal _ Oi  Knen Uara _Mpizur il P
@ Ukishima Atsuta Bridge
/ . . \ ¥ Bridge \ o
B Impression of water pollution N~ A

Component ratio of “dirty” and “slightly dirty” got more than L MrUR e ~ 3

70% at Uzura bridge and Oi bridge (upstream of Shin- =5{E SN
horikawa). Especially that ratio was more than 90% at Uzura AR Q-\_
Bridge and Oi Bridge. At Atsuta Bridge(downstream of Shin- \‘“
horikawa), most answers are between “slightly dirty” and I W

“slightly clean”.
Impression of water pollution is bad between Uzura Bridge

and Oi Bridge.
N i AT
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100
90
80

60
50
40
30
20
10

Transparancy (cm)

number
of data

20
18
16
14
12
10

COD (mg/L)

oNN B~ O

number
of data

70

Transparency of Shin-horikawa River

Low transparency at Atsuta, Tateishi, Horagai and Oi Bridge

85

QA4
o4

68

snisenmmnnng
~
()]

»
1

D~
O

no data

ishi Horagai ___Oi _: Kinen Uzura Maizuru

!lll [N ] EEEEEEEEEEEDN
1

r
8 30 16 0 4

FAjEEEsEEEEEEEEEEEEEEEpEEE

Ukishima: Afsutd Hinode
1 28 1

COD of Shin-horikawa River

17~19mg/L between Horagai Biridge and Maizuru Bridge

18 18 19 19

14

13

¢

|

Ukishima Atsuta Hinode Tateishi:Horagai  Oi Kinen Uzura Maizuru

1 29 1 1 "7"8 30 33 11 g

Transparency in upstream
of Shi-horikawa river, at
Maizuru Bridge and Kinen
Bridge, was more than
70cm.It was acceptable
range of citizen. But it
was only 45-68cm at
Atsuta, Tateishi, Horagai
and Oi Bridge, e

%k acceptable range for citizen
: 70cm & over transparency

High COD level was seen between
Maizuru Bridge and Horagai
Bridge. Atsuta Bridge on
downstream of Shin-horikawa is
14mg/L. COD of upstream is
higher than that of downstream.

oo™
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Bubbles of Shin-horikawa River

Bubbles from river bottom were seen at
Maizuru, Uzura, Kinen and Oi Bridge.

Obubbles rising from bottom of river Obubbleg flowed from.upstrean of ver e wu s

obubbles flowed from downstream of river ono bubg)les E E iallv. th i £ “bubbl p )
100% : . specially, the ratio of “bubbles from river
: M.any E utl;bles from . bottom” is 67% at Uzura Bridge.
2| fyer botiomwere g % No bubbles occur at other Bridges.
= 5edn at Uzurg Bridge :
% g 62 .: 3 E 67
2 : - :
5 50 o o o ) - -
o — ° »
e : — :
= _g E o. 67 : .
g HE :
g o[ |98 . (33
[=] » n
Q . 4r n
0% 1 1 1 i 7 1 I 1 E
Ukishima Atsuta  Hinode Tateishi Horagal 0" """ " "Kinen" """ Uztra " " "Maizuru
number 28 1 1 8 29 32 30 9
of data i i )
Smell of Shin-horikawa River Terrible or bad smell occurred upstream,
between Maizuru Bridge and Horagai
ateribble smell obad smell osmell Oslight smell ono smell Er::iﬂ?a:f “rsar:ice)”c,),fi ;?g;i/m?BSO;?El;V\::zg
f-
100% EII | | EEEEN EEEEEEN .9. EEEEEEN EEEEN u | | IIIIE Maizuru Bridgeand Horagai Bridge.
: |05 — 17 29 -
80% . 33 1 -
= : — _78 DO :
2 65 : Worth smell oc¢urred|bgtween1 .
2 eo% :__|25Maizufu Bridgesdhd Hord8ai Brided | =
o . .
= 100 100 100 = |— .
Ss : 41 ] .
£ 40% — : ] 173-4% o :
= | . 16| o || E
é : 37 50% |l 36% :
5 20w 28 ol 1326% |24 23T :
0% L 7 1 L E 1 1 . 1 - 1 . 1 E
Ukishima Atsuta Hinode Tateishi = Horagai Qi Kinen Uzura  Maizuru o
number L AR AR RN RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRENENI]
of data 1 29 1 1 8 30 34 30 9 17


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

100%

80%

0%

ell (%}m

Ea0%

Component ratio of Kind of

20%

0%

number
of data

Kind of Smell from Shin—horikawa River

oDitch oSludge

oRotten egg

oPulp

oSea

aOther

smell of
.llllllllllllllllllllllalllll: I _u_r_
smell of oil etc 17| - 15 ] : E
38 ———[8] ol |
| P |23
10( 10 2 97 :
83 . ~ , IBB - |
. Stuggefandrotlenfegg T 79
62 54 smgll ogcurredfat Pzura
Bridge,|Kinen Bridge and | | __|
Oi ridge.
Ukishima Atsuta  Hinode Tateishi Horagali Oi Kinen Uzura éMaizuru
0 13 1 1 6 ‘Ilél6llllllII3I2llllllllél5lll 7
Colors of Shin—horikawa
OColorless oMilk white OYellow green oOYellow gray

OLight gray yellow green mGray yellow green

mGray green

oOLight yellow gray

oOYellow brown Bbrown mGreen brown
100% Ellllllllllllllllllllllll.

5 : :
=) : .
kS : :
- : :
§§50% e 0G 3
£ . :
o . .
(&) . -

0% | | é | :
number UKishima Atsuta Hinode Tateishi Horagaiz ,  Oi.....Kinen  _Uzurad Maizuru
of data 1 29 1 1 8 30 35 30 9

Ditch, sludge and rotten egg smell
occurred on upstream between
Uzura Bridge and Oi Bridge.

KLighter colors were seen at Uzuna\
Bridge and Kinen Bridge. Colloidal
particulate sulfur might cause these
colors.

And darker green colors seen at
Kinen Bridge, Oi Bridge, and
Horagai Bridge were from

thtoplankton. \/_/

ighter colors were seen
Uzura Bridge and Kinenw**
Bridge
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6.12. Spring tide general survey in Spring( Apr. 20th

Horikawa Sen-nin Chosatai 2010
5th Horikawa general survey
~Spring tide general survey in Spring~

(&)
~—

—r

i~ 000!
="

[

. _‘3 :

AAAl=
JJut=—=

£a
Wy

L x
I

surveyed when the change of the tide is high
¥ Survey day:Monday, April 20th ,2015

11—

—e—Predicted value -=-=--Measured value
200

50 High tide 6:38 High tide 19:22
~ T.P.107cm - T
E 100 =
. 102105 \ /%“4/107103 \
/" The difference of | 1= 59 el Ly ,(, 74\\
tide level at Nagoya 5 0 < /gﬁ a3 2 /38 a
Port was about > / ' TN ¢ / MY
2.4m (predicted = 50 ‘19 Y Zan -17
value). Measured 3 "‘b\\\ / " IDifference of tidal level
value was a little = _100 =62 picorence-of tidateve ﬁ\\ s 245¢cm
higher than the ~3U-84 43¢ =8N L
predicted value. -150 ¢m 1219199 ow tide13:00
196 TTIID.--136cm
-200
0123 4567 8 91011121314151617 1819 20212223

Time

Source) Japan Meteorological Agency HP 79
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¥ Survey method
B Survey item:Same item as other fixed point observation

% Record table use the ones of fixed—point observation
lSurvey DhOtOiTo record the state of the Horikawa River Photos

~Point of survey~

B Change of Color, Smell and Bubble
@PDRun-up of blue tide and red tide
@2Raised up of sludge on riverbed
@Bubbles from river bottom

B Other changes
@)State of creatures
@State of floating litters at edge of tide
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~Spring tide general investigation in Spring~ (Apr. 20th ,2015)

Average temperature ('C)
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Source) Japan Meteorological Agency HP

Precipitation (mm/day)

Precipitation (mm/h)

Mid-early April unstable
weather continued, rainy
day is now many. On the
day of the survey, the low
pressure associated with
the front passes through,
the rain of 25.5mm was
down. In addition, warm
moist air toward the front
flows, temperature
became high.

Rain was down to 11:00\
to 15:00. Occasionally,

blew a strong wind of about
umbrella is broken. Since
that has flowed warm moist
air, the temperature has

increased.
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@ Direction of water flow

@
=
=2
Lt
=
i

12 13 14 15 16 17 18 19 20
Time Source) Japan Meteorological Age

1 :Downstream direction 1 :Upstream direction -:No flow
River Bridge 600 | 700 [ 800 | 900 [ 10:00 [ 11:00 [ 1200 [ 1300 | 14:00 [ 1500 [ 16:00 [ 17:00

Horikawa |Meoto 1

Shiga | Water flow had ! (Continued to flow downstream, |
Kitashimizu |been stagnant | .---.| |

Johoku__lat falling tide. N =} n Spite of the Jow e

Upstream Nakatsuchido RS RO I
A Gojo Sld
Naka : 1] i
Sakura : ! : cd
Temma l |7 1:
Nishiki l 1 1
Naya 1
Tennozaki
Shinsuzaki
Suzaki
Iwai
v Hioki
Matsushige
Downstream Sanno
Oto
Goryo
Shiratori
Oseko l
Shin- . = | Water flow had been stagnant at falling tide. ] 82
Horikawa |Horadai o

J

...'“7\..

/U
Flow direction changed froﬂ

———¢

upstream to downstream,
before high tide.

— = ——i¢

—
— e —
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@Impression of water clearness

38

.
=77

,-120 Rising tide
e 150
__reference: Japan Meteorological Age

11 12 13 14 15 16 17 18 19 20
Hour

)
>
<2
]
.=
=

| :flow downstream 1 :flow upstream -:no flow

1:dirty 2:slightly dirty 3:ordinary 4:slightly clean 5:clean
Hour

River Bridge 6 7 8 9 [10 )11 [12 |13 |14 | 15| 16 [ 17 | 18 [ 19| 20

Horikawa |Meoto 31!

| Shiga 1 “dirty” between Naya Bridge ~ }

upstream Kitashimizu 3l Naka Bridge around high tide.

Johoku 2-
A Nakatsuchido 21 |

Gojo
Naka
Sakura
Temma
Nishiki - < 21
Naya w1 21
Tennozaki s"%htl\[‘ . 231
Shinsuzaki clean”or“clean 21
Suzaki in downstream |2

v :_‘,'I’ghmmm area from Oto

TIT Tl
it
aE AT il

.
JEFQ JEFG NG Y I
L
A — e
i

“dirty” or “slightly dirty” between

- Bridae at fallin +.L-= Sannno Bridge~Johoku Bridge.
downstream Matsushige | e A T “dirty” between Hioki Bridge ~Gojo
Oto Al Bridge at low tide
Goryo c\ :
Shiratori LY 5] 4
Oseko 41 ::-'
Shin= 1 ragai =t 83

Horikawa { “dirty”]

.
IND Ph |k e | f s s

YUY Y S

N
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Water clearness impression (April 20, 2015)

1:color 2:smell 3:transparency 4:litters
Hour

River Bridge 6 7 8 9 |10 (1112 |13 |14 |15 (16 | 17 | 18 [ 19| 20
Horikawa [Meoto 4]
Shiga 11
Kitashimizu 14
Johoku 2- e
Nakatsuchido 3! Tl
ﬁ:ll(‘; (Highest ratio was ~ \ - } - i1t
Sakura “Color” between 17 14l lal]:
Temma Sanno Bridge Gojo | 11 3 i :
Nishiki Bridge at falling tide. )| 11 11 1t 14] R
[Naya [ [ [ i1 11 : 1
Tennozaki " Highest ratio was - |-+ 14 /\
Shinsuzaki “Transparency” 1l 11
Suzaki 1 11 Highest ratio
Iwai be.tween Oseko ] 11 was “Litters”
Hioki____| Bridge and Oto R 30 between Naya
Matsushige | Bridge (except for 21011 (1) Bridge and Naka
Sanno Shiratori Bridge)at | | [#l | [~ Brid high
downstream Oto falling tide. N8BT _ ridge near hig
Goryo \ 31 T tide.
Shiratori - 11 o]
Oseko I T n |
Shin- . EETT : S
Horikawa Horagai 1‘_\ nglhest rlatlo vlvas f:olorI ]

MEvaluation of “Impression of water dirtiness”

@Impression of water dirtiness between Sanno Bridge and Johoku Bridge was "slightly dirty” or “dirty”, which were
evaluated mostly by “Color”. Especially, it was evaluated as “dirty” between Hioki Bridge and Gojo Bridge at falling tide,
which were considered as the influence of whirling up sludge. On the other hand, it was evaluated as “slightly clean” or
“Clean” at falling tide.

These results show that impression of water dirtiness is different by areas. Our future task is to analyze these states.
Impression of water dirtiness between Naya Bridge and Naka Bridge at high tide was "slightly dirty” or “dirty”, which were
evaluated mostly by “Litters”. Floating objects gathered by tidal influence are considered as the cause.

@Impression of water dirtiness at Horagai Bridge of Shin-Horikawa River was “dirty”, which were evaluated mostly by
“Color”. It was “pale yellow gray”, different from Horikawa (mainly “gray yellow green”, “gray green” and “dark gray”),

Qlthough we surveyed Horikaw and Shin-Horikawa in the same day. Our future task is to analyze these states. / 8 4
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@Transparency COD Transparency and COD differ depending on the area

o0 [roptos  Tidal Level at Nagoya Port (April 20, 2015) 15
— — 100 &—® : 84
E?j 50 \.\3‘.3\ - 38
R B e T 26 -
S & _s, [alling tide \.\\_?\ o & o
Rising tide

14 15 16 17 18 19
reference: Meteorological Agency

generally good
generally good transparency transparency between
between Oseko Bridge and . TranSparency and COD (Apl’ll 20 201 5 ) Kitashimizu Bridge and

Shiratori Bridge. low transparency \Meoto Bridge.

. Transparency (falling tlde) |between Oto Bridge || :
: 65 \/
0 ' L ' I

75 ;4CcCeptabie range for {and Johoku Bridge.
Oseko Shiratori Oto Matsushige TennuzaI{NaI{atsuchldu Juhul{u I(rtashimizu Shiga Meoto
bridge bridge bridge bridge bridge bridge bridge bridge bridge bridge

o

= more than 70cm
E fé'- 60

o

2 & 50

= 30

Transparency (75cm)
and COD (5mg/L) at
Shiratori Bridge was

30 { low COD between Oseko ]: .
25 iBrldge and Shiratori Bridge COD(falling tide)

wo¥ Sty

20
15 1

10
5
UIII Illll

Oseko Shiratori Oto Matsushlge TennozakiNakatsuchido Johoku Kitashimizu Shiga Meoto 8 5
bridge bridge bridge bridge bridge bridge bridge bridge bridge bridge

14

COD{mg/L)
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downstream

@Water Color

Water Color (April 20, 2015)

1:colorless. 2:milky white, 7:yellow gray. 8:pale gray yellow green. 9:gray yellow green. 10:gray green., 11:dark gray, 12:pale yellow gray

River

Bridge

6

7

9 |10

11

14 [ 15 | 16 | 17 | 18 | 19| 20

Horikawa

Meoto

11

Shiga

Kitashimizu

Sludge was whirled up

Johoku

FE

between Naya Bridge

Nakatsuchido

Gojo

EYE

RE.,

Naka

Sakura

le yellow gray color”]

Temma

Nishiki

Naya

Tennozaki

Shinsuzaki

Suzaki

Iwai

Hioki

Matsushige

Sanno

Oto

(' “milky white color

»).

and Gojo Bridge at ebb
tide and the color was
“dark gray”

Water color at this point

was “pale gray yellow

green”.

Goryo

Shiratori

— |t was effected by the flow
water (pale yellow gray
3@Ior) from Nakagawa Canal.

Oseko

Shin-
Horikawa

Horagai

[~ “pale yellow gray color”)

Flowing up of white-colored water nor red tide was observed. “Short
hours of sunshine inhibit growth of phytoplankton”. “rainy water of better
quality flows into Horikawa” are thought to be probable reasons.

On the other hand, water color at Horagai Bridge, upsteam area of Shin-
Horikawa was “pale yellow gray”. The cause of this was not confirmed yet.

o9
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time.

——a ag

tide level-T.P.(cm

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
time  Source: Japan Meteorologi

Rising sludge
seems to occur
around water's
4 edges more than
o the center of the

Rising sludge seems

to occur around S : . :
water's edges more | (N Naya Bridge 0:40 pm. |

than the center of (falling tide to low tide) -~~~

the flow.

e —— ) 2

——=Ne a{WIShﬂ(iBﬁ geNOSC}pm ‘Near Naka’ Rising sludge was prominently
(falling tide to low tide) & (f : = | observed in the area from Naya

T . o

Bridge to Gojo Bridge at falling
tide. The colour of water was
"dark grey’.
Rising sludge occurred
cochp W Ng % -8 B 5 prominently around water's edges
e - . 3 more than the center of the flow.




~Spring tide general survey in spring~
Apr.20,2015
Cloudy light yellow gray water
flowed out from Nakagawa Canal.
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H e . ~§”*J‘°f.-"';- ;..p’}'q TG S
Near Mat‘éusHi’gg": wck gate.‘z!q*ZO- am
(the period of ebb tide)” ="

I

Cloudy water from
Nakagawa Canal
influenced the colour

of water near Sanno
Bridge.

19 20

time  Source: Japan Meteorological




~Spring tide general survey in spring~
Apr.20,2015

CIOUdy gray green water flowed OUt 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
from sewer outlet. time  Source: Japan Meteorologi

tide level-T.P.(cm

The colour of cloudy
water from sewer
outlet around Iwai

' Bridge, Suzaki Bridge
Naya Bndge ki and Tennnouzaki

aﬂﬂmg.tlae fO I'OW‘hdeq Bridge was 'gray
green'.
o Around Naya Bridge,
outflow from sewer
A outlet did not occur.

= precipitation —o—temperature

temperature (C)
precipitation

0
1234567 8 9101112131415161718192021222324
time

(mm/h)
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~Survey at spring tide ~ April 20th, 2015
Change of the tide level of Nagoya port (April 20th, 2015)
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Information :Japan Meteorolog
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Horikawa River

Meoto Bridge

|Shiga Bridge

Kitashimizu Bridge

Johoku Bridge
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Nakatsuchido Bridge

Gojo Bridgex

Naka Bridge*

14

Sakura Bridge*

11

Tenma Bridge

11

Nishiki Bridge

11 1

11

Naya Bridge

g “Q_\ 1

Tennozaki Bridge

ﬁ

Shin-Suzaki Bridge

There were smell of sludge

Suzaki Bridgex

s | s s | e

between Gojo Bridge and

Iwai Bridge

Hioki Bridge

Matsushige Bridge*

Sanno Bridge*

Oto Bridge

Goryo Bridge

<
There were no smell

O ..
ok | o { s s e ENDND

tide, almost low tide.

between Oto Bridge

The cause of smell is

and Shiratori Bridge J)'

considered to be the stilled

.........

Tl

Shiratori_Bridge

sludge.

Oseko Bridge

1!

Naya Bridge at the time of ebb

oo

Shin-
Horikawa
River

Horagai Bridge
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upstream
A

v
downstream

~Survey at spring tide ~ April 20th, 2015

Change of the tide level of Nagoya Port ( April 20th, 2015)

200

150

A
[-L}

107 1023
vy

50

-50

-100
-150

high tide

-200

tide level TP.Ccm)

time

Change of the bubbl

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00

Information :Japan Meteorolog

place

6:00

7:00

8:00

9:00

10:00

Horikawa River

Meoto Bridge

4]

|Shiga Bridge

4|

Kitashimizu Bridge

4

Johoku Bridge

X—

4]

Gojo Bridgex

Naka Bridgex

41

Sakura Bridgex

41

Tenma Bridge

i

4t

Nishiki Bridge

41174

4l

Naya Bridge

Tennozaki Bridge

Shin-Suzaki Bridge

Suzaki Bridge*

DD

[ There were no bubbles

Iwai Bridge

Hioki Bridge

seen.

Matsushige Bridgex

A DA AR D
———

AN

Sanno Bridgex

Oto Bridge

41

Goryo Bridge

S
—

Shiratori Bridge

41

Oseko Bridge

41

Shin-
Horikaw
a River

Horagai Bridge
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~Survey at spring tide ~ April 20th, 2015

®Accumulation of litters

Floating substances accumulated

tide level 'T.P.Ccm)

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 |
time
Information :Japan Meteorological Agency

Floating substances
accumulated at the dent
area near Matsushige Lock
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The floating substances accumulated ~Survey at spring tide ~
at the dent area of waterway, downstream of Naya Bridge APl 20th. 2015

[ = 200

150

The floatlng substances accumulated 100

“-—--—--—- k

50
0
-50
-100
-150
-200

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 |

time
Information :Japan Meteorological Agenc

tide level 'TP. (Cm)

<F 3 LY E .\lﬂ
{ ‘»(\%\QM\
i T a%s \; AR
Floating substances accumulated at LRR =
the dent area, at the time of ebb tide. g X

They moved toward upstream from
the dent area, at the time of high tide.

Floatlng substances moved toward upstrea
at 3} ime of high tide, 16:43.
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~Survey at spring tide ~ April 20th, 2015

Floating substances accumulated K
on the surface at the edge of the tide s
8 -200

‘\@ ‘ )\‘ Information :Japan Meteorological Agency

Naka Bridge area 19:05 Sakura ridge area 19:20
Floating substance acqmated - Floating substances dispersed

_—

Water flowed toward downstream, probably because the water from upstream
increased by the rains.

The accumulation of floating substances were not conspicuous.

They dispersed after the flow toward downstream increased.
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6.13. The water quality improvement project by sand cover etc.
Iaunched_ in Vb.1‘5 ;

H:lb.

Photp (Under Construction)' Ja

7 d ,
, J

h. 20" 2015

cREEsNIUET
EINDKFFED
HWRZLTVLET

B |FR27E 2 HERHET
{ERRME® 9:00~17:00
:

REE BEWOEL AR
R 052-522-838)
BIE A2 )@@
L U] 052-681-7070

.—’,

| W oRRMESE LTSS

- __ oRgeMM E

- e b —
e T



The water quality improvement project by sand cover etc.
Location: middisteam area, between Naka Bridge and Gojo Bridge Report: Kawasemi Survey Group

BetweenNaka Brldge (|n front of the photos) and Golo Brldge

Feb. 4 2015
~ Apr. 61 2015

2 (in front of the photos)
rand:NakaBridge Jun. 31 2015

Feb. 4t 2015
Jul. 315t 2015

Apr. 6t 2015 :

Comparing “with sand cover”

and “without sand cover”
315.2015)
The leftbank of dafinstream ofiGbjosBridge

Wlt Ium‘-lr i

Jul. 315t 2015
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The water quality improvement project by sand cover etc. Improvement of natural purification

launched since Feb. 2015 by food chain is expected.
What kind of living things live and
Observed I|V|ng thanS Reported by the Kawaseml Survey VLR thrive at the sand-covered area?

Birds (river edge)
-water wagtail
-starling
-phoenicurus
-turtledove
srock dove
scarrion crow
-|ittle egret A
halcyon

T

E
R
S

Birds (aquatic)
»spot-billed dock
*dabchick
*mandarin duck
stufted duck
+teal

-mallard
scormorant

Reptile
red eared sli

fish
*mosquitofish
scarp
*northern snakehe
*mullet

t uéd':'-fd'é

S0 TSI AN -

2
£
° = 'f’

g
1 -

~M3;1darih dock

. i

T

Mallard
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Comparison of before and after clarification test

M 13th-17th stage
€ Impression of water clearness No rain on the day and the previous day

Habashit% Bridge - Keiun Bridge

clean

slightly clean *—0-0 @ O @
Out of the : ordinary *——0—©
test site | slightly dirty

o800 —0-@0-¢

dirty o000 @ @
—l e ——p

April 15t 2013 April 15t 2014 April 15t 2015 March 31t 2016

clean
slightly clean o 5:. i H
: ordinary | 1 . :, ® ,I\T proved
Test site ity dity o ; - ‘~..,_. aeett T - , " |
dirty g *‘—' N
— —_— —
April 15" 2(')1\;5 - 'Aplril 1st '20'14' - 'Ap'ril 15"20'15' - 'Mé;rcl'l 3'15‘ 2016

Sakura Bridge - Tennozaki Bridge

clean[® o —o
slightly clean @ 000 — 0 —0 0 ©
Out of the ordinary —® ( 1 O--O——-0-CD OO
test site sliahily dmyrm - o e ®m ®o weme
. iy GENDO © @socOMWOCB O™ oo wmme
 —— - —

April 15t 2013 April 1t 2014 April 1t 2015 March 315t 2016 g 8
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Comparison of before and after clarification test
M 13th-17th stage

€ Evaluation of impression of water clearness No rain on the day and the previous day
Habashita Bridge - Keiun Bridge
@

others

living things

bubbles
garbage -0

transparency L o L

smell @

colors —@———O0—0B—0-O— @
— - —

Out of the
test site

April 15t 2013

others §
iving things evaluation of c_:olor and
bubbles ‘l_r_a__r_\_s.paren cy increased
garbage ‘
Test site transparency
smell 3
colors @ '
AR “ - >
April 15t 2013 April 192014 April 15 2015 March 315t 2016
Sakura Bridge - Tennozaki Bridge
others
living things L
bubbles
Out of the garbage — OO . e o ®
test Site transparency [@0—@ L -0 0o -e-e O-0—0O
smell —@-@ @
colors :ommmm——-o
e —— g 9

April 1t 2013

April 1t 2014

April 15t 2015

March 315t 2016
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Comparison of before and after clarification test

M 13th-17th stage

‘ Transparency No rain on the day and the previous day

Out of the
test site

Habashita Bridge - Keiun Bridge

80

60

40

20

0

—

April 15t 2013

April 15t 2015

March 31st 2016

80 ® ".“
o LI ® e ¢ Slightly improved
Test site - y
40
20
—_— - e
April 15t 2013 i April 15t 2014 April 1t 2015 March 31st 2016
Sakura Bridge - Tennozaki Bridge
@ o Gne L J {
100 ° b A "0
)
0 o® wle T TP e ')
(] ® { N
Outofthe & Eg‘ BB INBCEL RERI ‘3
fest site 20 ° ° .
° ® g °
20 L
[ J
o R R 100
April 15t 2013 April 1t 2014 April 1st 2015 March 31st 2016
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Comparison of before and after clarification test

B 13th-17th stage
No rain on the day and the previous day

Habashita Bridge - Keiun Bridge

Out of the
test site

COD(mg/L)

I

A

-~ FXXITEXY) Slightly improved
2 12 e d o
i s 10 @ ® 4 4 K
Test site 8 s e® o > .
6 T
; & o | T
April 15t 2013 April 1t 2014 April 15t 2015
Sakura Bridge - Tennozaki Bridge
20 —0—@ @ o —O0 @ *—0 @
18 —¢-® o000
16 o’ ° = .
~ 14 @ @
< 12 -0
Out Of the ; .’ .O‘ o @o ? o 00 @ “‘
: £ 10 revemy e %a® o0 o, 0 o0 e
testsite § |4 o L o o
o 6
4 ’ [ ] (]
2 T —
0 101

April 15t 2013 April 15t 2014 April 15t 2015 March 315t 2016
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Comparison of before and after clarification test

M 13th-17th stage
‘ Occurrence of Smell No rain on the day and the previous day

Habashita Bridge - Keiun Bridge
no smell o0 0 0 0 0 00 0 °

slight smell ®e— o ¢ 00 e o

Out of the smell PS
test site bad smell o® o

terrible smell

April 1t 2013 March 31t 2016

Gojo Brid

O “e

X
@

ge - Naka Bridge

no smell ® : o0 & ©

slight smell o i o EERPN
i fecssssecd | Na clear change

smell ®

TeSt Slte "_ ..'. ““ :.' ‘Io(\gon
bad smell O ®
terrible smell
T - le———

April 15t 2013 April 15t 2014 April 15t 2015 March 315t 2016

Sakura Bridge - Tennozaki Bridge

no smell. r®-0——0-0- OO0 D 0000 © GO & 0O o0
slight smell #9- CDOO-0——0-0-60—0—00-0- 00O WO O oD
Out of the smell: — @9 oo o ® o
test site bad smell. —@®® o o oo oo
terrible smell -0-®-@ @
— e L=

April 15t 2013 April 15t 2014 April 1t 2015 March 31t 2016 1 02
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Progress of Citizen’s Awareness Activities of Studies 5 o
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Progress of Citizen's Awareness Activities of StudieS  spectorates of waterworks and sewage bureau in

Mexico City visited Horikawa River
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Horikawa Clean Experiment with Chinese Water Spinach and SunPatiens

By Ena agricultural High School, Nagoya Horikawa Lions Club and Especmic corporation
Place:near the pier of Naya Bridge

%ﬁﬁﬁ&"@ﬂﬁ 6522EI , $4EMB 7A27H
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Activities of “Free Survey Groups” & Groups”
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Activities of “Free Survey Groups” & “Cheering Groups”
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Activities of “Free Survey Groups” & “Cheering Groups”
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Events
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