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Transmission of Raw Water from

Kiso Rive
1.Purpose
To verify the clarification effects of TRWKR with
Citizens - The formation of HSC (April 22nd 2007)

(1)Develop to new clarifying measures

(2)Asses the influence on an ecosystem With a viewpoint and a sence of citizens, the survey o

the clarification effect of TRWKR started

Horikawa river basin

2.Water source and Volume of transmission

of raw water

(1)Water source : Kiso River

(2)Volume of transmisission of raw water
:Maximum 0.4 m3/s

3.Pilot project period

(1)Evaluation and Survey term : About 5 years The survey from a view point and a sence of citizens
from Apr.2007 to Mar.2012 Clearness Transparency 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
(from Apr.22nd 2007 to Mar.22nd 2010)

Increase of Transmisson Volume
from the Shonai River(additional pilot project
(1)Water Source Shonai River
(2)Transmission Usual 0.4m3/sec (maxium 0.7m3/sec)
(3)Experiment Period 1st Oct- 31St 2010
(4)Period of Increased Transmision
Volume :Oct .5th Nov.2nd 2010

The first Nagoya City Environmental practice Prize February.2012
Branch of contribution for Regional Environment Development
Award for excellence
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Transmission of Raw Water from Kiso River
3 years from April 22nd, 2007 Stopped on March 22nd,2010
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£ N 5:@ |m To verify the clarification effects of TRWKR
gg i'l / Surveys during TRWKR period :
\ﬁ}‘* o & April 2007 March 2010 Role of the survey group
el ‘I' T Surveys after the stop of TRWKR (Conclusions of Summary Meeting for the 10th Stage)

More surveys should be implemented.
Continuity of investigation, Clarification of

p——

Hor_lkawa Sen nin ChQW the situation of the river, identification of

April 2007 March-2012 cause of pollution in the river, are needed.
Fixed Point Observation Groups

Surveying effects of TRWKR We will make a improvement plan and take
Free Survey Groups

Reseafching Horikawa River by free themes action against the pollution.
rikawa Cheering Groups After that, citizens and public

Cheering clarification of Horikawa administration will do what is possible to
clean the river.

The survey from a
/ view point and a

sence of citizens There are many things that citizens can

do. We will expand the circle of partners
who love Horikawa River and hope TRWKF
It was conflrmed that the water quallty tended to improve We Wi_” deepen .excha'nges with people _
during TRWKR between Sanage Bridge and Matsushige Bridge living in the basin of Kiso, Nagara, and Ibi
Network of citizens who wish for clarification and River.
restoration of Horikawa River expanded. . We will check the effects of pollution
| | removal from domestic wastewater and
implement it in each house.

To \!(erify the clrification effects
of TRWKR

developed
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Cause of breeding
of phytoplankton,
nitorogen and
phosphorus are
included in
wastewater from
houses, factories
and stores.

It has looked like red
tide or blue tide.

In Nagoya Port and
downstream of
Horikawa, it is said
that phytoplankton
does over breeding

o Ise ba
and extinction, so y
water basin is
polluted

Area of basin 51.9km?2

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

Wastwater is discharged after treatment in wastwater treatment plant. [l glola IR U=
- - / Provisional raw water
When heavy rain, wastewater is transmission 0.3m3/s
discharged without treatment.

I 1 |

| |
ma Wastewater

: AR Treatment Plant
Tide Gate -

high tide Horikawa

Nagoya Port

raised sludge

floating sludge


%E3%83%AA%E3%83%B3%E3%82%AF%E7%94%BB%E5%83%8F%5C%E8%B5%A4%E6%BD%AE.JPG
%E3%83%AA%E3%83%B3%E3%82%AF%E7%94%BB%E5%83%8F%5C%E3%83%98%E3%83%89%E3%83%AD%E5%B7%BB%E3%81%8D%E4%B8%8A%E3%81%92.JPG
%E3%83%AA%E3%83%B3%E3%82%AF%E7%94%BB%E5%83%8F%5C%E9%9D%92%E6%BD%AE.JPG
%E3%83%AA%E3%83%B3%E3%82%AF%E7%94%BB%E5%83%8F%5C%E3%83%98%E3%83%89%E3%83%AD%E6%B5%AE%E4%B8%8A.JPG
%E3%83%AA%E3%83%B3%E3%82%AF%E7%94%BB%E5%83%8F%5C%E3%82%8F%E3%81%8F%E3%82%8F%E3%81%8F%E6%B0%B4.JPG

Number of Participants of Horikawa -
Sen-nin Chosatai 2010

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

Network of citizens who wish for
clarification and restoration of
HorikawaRiveris growing.
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2,262persons 51,568persons

Start Now E4S
y g 21
2219 Apr.2007 27 Sep.2014 | @ FE%m
IS *:;:
Fixed Point 55 groups 95 groups [\FERR o e
Observation 497 Jroup 9809 d ket BT gﬁﬁ“'
Groups persons persons ;
Free Survey 22 roups 40 groups
Groups 234persons 650persons
Horikawa 88 roups 2,514 groups
Cheering 1,531persons 49,938persons
Groups
Total 165 roups 2,652 groups
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Number of Participants of
Horikawa Sen-nin Chosatal
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Growth of participants

— ) —
Total 51,568persons
= Fixed Point Observation Groups 980persons
8 Free Survey Groups 650persons
‘5 40,000
= 35 000 Horikawa Cheering Groups_49,938persons
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Month and Year

September 27t .2014
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photo:Goyosui-ato-gaien-aigokai
Survey Group

What is you e
Impression of
cleanness?
Transparent?
Color?
Bubbles?
Smell?
Garbage?
L|V|ng th|n$g,

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

contamlnated
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Survey Period and Number of Reports

Survy Period

-
i

1st stage Sping - Early Summer/Apr. 22nd - Jun. 30th.2007
interval Jul.1st - Sep. 7th. 2007 134
. 2nd stage Autumn - Early Winter/Sep. 8th - Dec. 16th.2007 383
With TRWKR interval Dec.17 2007 - Mar. 31st. 2008 103
3rd stage Sping - Early Summer/Apr. 1st - Jun. 30th.2008 245
interval Jul.1st - Sep. 27th.2008 64
4th stage Autumn - Early Winter/Sep. 28th - Dec. 16th.2008 152
interval Dec.17th 2008 - Mar. 31st.2009 100
5th stage Sping - Early Summer/Apr. 1st - Jun. 30th.2009 145
interval Jul.1st - Sep. 26th.2009 54
6th stage Autumn - Early Winter/Sep. 27th - Dec. 16th.2009 120
interval Dec.17th 2009 - Mar. 31st.2010 81
7th stage Sping - Early Summer/Apr. 1st - Jun. 30th.2010 111
Introduction of advanced water interval Jul.1st - Sep. 11th.2010 44

treatment at the Meijo Water .

Treatment Center 8th stage Autumn - Early Winter/Sep. 12th - Dec. 17th.2010 104
interval Dec.18th 2010 - Mar. 31st.2011 72
n-service of Horikawa oth stage Sping - Early Summer/Apr. 1st - Jun. 30th.2011 112
l:(?rago:?ua;;gxfﬁ[rgesem'r interval Jul.1st - Sep.10th.2011 42
10th stage Autumn - Early Winter/Sep. 11th - Dec. 16th.2011 133
ilization of reclaimed interval Dec.17th 2011 - Mar. 31st.2012 77
a:tt:\rlvfrt:;:rf;t'\g%ae?a 11th stage Sping - Early Summer/Apr. 1st - Jun. 30th.2012 148
from Apr. to Oct. interval Jul.1st - Sep. 21th.2012 60
12th stage Autumn - Early Winter/Sep. 22nd - Dec. 16th.2012 139
interval Dec.17th 2012 - Mar. 31st.2013 92
Utilization of reclaimed wastewater from 1§th stage Sping - Early Summer/Apr. 1st - Jun. 30th.2013 145
Moriyama Water Treatment Center stopped in interval J“"l_St - Sep. 28th.2013 9
15th stage due to construction for the 14th stage Autumn - Early Winter/Sep. 29th - Dec. 17th.2013 113
improvement. ( from April to October 2014) interval Dec.18th 2013 - Mar. 31st.2014 79
49" 5th stage Sping - Early Summer/Apr. 1st - Jun. 30th.2014 133

3,513

i}

R0
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Number of Reports

) 3,913

= 3500 at the end of 15th stage
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The total number of reports about survey results is 3,513 at the end of the15th stage.

On average, the number of surveys is 400 every year.
A lot of citizens survey the true state of water environment of Horikawa River continually from a view

point and sense of citizens.
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Japan Meteorological Agency, weather statistics

We at h e r C O n d iti O n information at Nagoya Local Meteorological Agency

http://www.jma.go.jp/jma/menu/report.html

Nagoya Local Meteorological Agency: average value

From April to June of the 15th stage, it was higher-

temperature, less precipitation, and long hours of sunshine than _ total temperature total
normal. The temperature in June was especially high, and the Section r?r']:‘rf:)" - hs?Jl:]rlngﬁI
recipitation in June was very little. avelage; max | minimum
P P y Statistics 1981 1981 1981 1981 1981
Temperature data period
The average temperature of the 15th stage was about higher kS €lalEle = = = 3Cs = = = b nm @OundunBrnnjenaB@unbunnBOennn
than n_orma_ll. That o_f each month was h_|gher than normal, too. April 143.3 141 195 9.2 188.4
Espeu_al_ly in June, it was about 1.7  higher than normal. May 1557 185 237 14.0 199 6
Precipitation June 201.5 22.3 26.7 18.7 145.2
The average precipitation of the 15th stage was about 50mm less _average | 1668 .1 .183 ] 233 | 140 | 1777
than normal. Especially, that in June was 72mm, it was 35% of normal. September 234.4 241 28.6 20.7 151.0
Hours of sunlight - October 128.3 18.1 22.8 14.1 169.0
The hours of sunlight of the 15th stage were about 50 hours longer November 79.7 12.2 17.0 8.1 162.7
than normal. That of each month was longer than normal, too. A, December 45.0 7.0 11.6 3.1 172.2
Especially in May, it was 137% of normal. =\ average 121.9 15.4 20.0 11.5 163.7
Change in the average temperature Change in the average temperature ., pprj| -.m--May - June
40 Spring ~ Early Summer (Apr. = Jun.) Sprlné;d-- Early Summer ( Apr. = Jun. ,
o~ Apr. | Jun. Normal(1971 - [2000)
2 35 Average18.3 degrees|C = g5 [ 231 24 233 239 238 ,,, 236 240
® 30 e
= @
& 25 S 20 [ g | T W me— S L “
2 18.7°C |19.1C | 19.5C 18.6C 18.7C |18.6C 18.9C 19.4T B 19.0 1;5 . e B e B
2 20 3 15 S ¥
2 5 | g MRRTS
L] .
g 10 |- S 10 140
[ (=]
Z 5[ S 5
0 :E 1 1 1 1 1 1
@ @ @ @ @ @ @ @ 0
S S S S < S S S S S S > S ] > S
™ ™ » » » » k7] » & o o @ o o @ o
zz o = 5 £ s S < @ ® ® @ ® @ @ @
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— — — -— ') ) ~ » - ™ o
The average temperature of each month was higher than normal, torf

1 higher than normal Especially in June, it was 1.7  higher than normal.
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Japan Meteorological Agency, weather statistics

We at h e r C O n d iti O n information at Nagoya Local Meteorological Agency

http://www.jma.go.jp/jma/menu/report.html

Change Precipitation oAprii oMay oJune
500 Spring ~ Early Summer ( Apr. = Jun. )

Change Average precipitation
Spring ~ Early Summer ( Apr. = Jun.)

= 400
E 350 Apt—JIun-Normal(1971-—2000) = 400
~ Averagel66.8mm = ©
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50mm less than normal.——» Only 35 percent of normal. v
Cha_nge in hours of sunlight Che!nge in hours of sunlight BApril BMay_BJdune
400 Spring ~ Early Summer ( Apr. - Jun. ) 300Snrlng ~ Early Summer ( Apr. - Jun. ) o N
— Apr. Jun. Normal(1971 - 2000) = = o © — ~
£ 350 = & o o @ o o
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v The hours of sunlight of each month was longer than normal,/‘

50 hours longer than normal. too. Especially, it was 137 percent of normal in May.



Main Measures for Water Quality Improvement

Measures

With TRWKR(0.4m3/s) o

Increase of raw watansmission from the Shonai Rige4f3/s)

Introduction of Advaneater treatment at ieijo Water Treatment Cente

Inservice of the Horikawa UgannRadém Reservoir for pollution controf

Utilization of reclaimed wastewater from the Moriyama Water Treatment Center (Q.

1oy

Utilization of reclaimed wastewater at Moriyama
Water Treatment Center was stopped during

thel5th stage because of construction work for

the improvement(from April to October, 2014).

ponie®®

Newly launched facilities after the stop of TRWKR

MeijoNater Treatment Center can impro
ty of water discharginglioi&aw®&iver)
J/ AR U
4 ‘, = Py

Cn

“Advanced water treatment The Horikawa Ugan Reater Reservoir for
at Meijo Water Treatment Center pollution control

Solution : conventional activated sludge Volume : 13,000m3
process and rapid filtration Coverage area : 633ha

Launch : May. 2010 Launch : Sep. 2010

4 —1 Completed
% =1 Under constructionI
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Newly launched facilities after the stop of TRWKR

Securement of Additional Water Resource

Utilization of Reclaimed Wastewater

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

into Horikawa River.

Start to conduct in Aug. 2011

Moriyama Water

Treatment Center
5 ) 1 O LA
B o

:17 [b_lh T

Sl

Newly installed
pipeline

Shonai

Cﬂm@ctlng point |

Ho

fikawa River

Reclaimed wastewater is conducted
during irrigation season (ApDct)

Irrigation

Reference

10 Horikawa Sennin Chosatai conference



Column
nTo clari fy and restore

Horikawa Sen-nin Chosatai20l0made a start as a place for ci
Horikawa River on April 22nd, 2007.

There are 95 Fixed Point Observation Groups, which are continuously investigating actual condition of
water quality, and cause of pollution. And there are also 40 Free Survey Groups and 2,517 Horikawa
Cheering Groups. There are 51,568 persons on the list as of Sep 27, 2014.

The fixed point observations had been carried out 3,513 times by the end of the 15th stage. They
turned out what makes <citi zens OHorikewaRiges. s1 on about

Pilot project for clarification of the Horikawa River (from April 2007 and March 2012)

The pilot project of TRWKR (Transmission of Raw Water from the Kiso River) showed the water
guality improvement between Sanage Bridge and Matsushige Bridge.

After TRWKR stopped, advanced water treatment at the Meijo Water Treatment Center
was introduced and the Horikawa Ugan Rain-water Reservoir was launched.

Moreover, reclaimed wastewater treated by membrane filtration at the Moriyama Water
Treatment Center was discharged into the Horikawa River.

o9
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Feature of the 15th stage (April - June, 2014)

Higher temperature and less precipitation through 15" stage presented in water color of the
Horikawa River notably.

ifWater col o-bedwgraerdi b hown o0Shvots Taiiu 6qyo Bridge durveyy
group, Kojo-Horikawa-to-Seikatsu-wo-Kangaeru-kai survey group and Kawasemi survey group in
April. It is thought to be the influence of red tide.

Whiten or grayish colored waters were often reported in the other period. These clouds are
thought to have been caused by particles of sulfur in the water, generatedfroms ul f at e1 rie
bacteria activities in the condition of poor oxygen.

Furthermore, Kojo-Horikawa-to-Seikatsu-wo-Kangaeru-k ai s
NayabashiBr i dge was <col ored deep b
winding up of sludge from the bottom of water by tidal effect.

ey group report
k 0, mi ddl e i n

— C
—
O<

In the 15th stage, Fixed Point Observation Groups investigated various conditions, and they
could be able to distinguish the regular fluctu
mechanism of these phenomena would be made clear.

It gradually become almost clear about the mechanism of these phenomena by distinguishing the
regular fluctuations and irregular fluctuations because Fixed Point Observation Groups
investigated various conditions in the 15th stage.



The 1st- 6th stage  With TRWKR

Impression of Water Clearness _ orain on e cay and the previous aay

The 7th- 15th stage No TRWKR
No rain on the day and the previous day

UpStream Area Note Not enough data.

Between Sakae Brdg. and Sanage Brdg.  Average

Py With TRWKR -®
P Introduction of advanced water treatment at Meijo Water Treatment Center

I service of Horikawa UganRain water Reservior for pollution control™

Utilization of reclaimed wastewater at Moriyama

Water Treatment Center was stopped duringw\,on
thel5th stage because of construction work for
the improvement(from April to October, 2014).

25 out of 31 times surveys were carried out on June 27th - Between Sakae Brdg. {yijization of reclaimed wastewater at Moriyama Water Treatment Centel
and Sanage Brdg.

100 100 100 100 100 100 100 100
100 - —

87 87

80

-~
[¢)]

60

39

40 ~Horikawaupstream area is mostly —
in the acceptable range for citizens

20 —

Impression of Water Clearness(%)

H19.4.22 6.30
H19.9.8 12.16
H20.4.1 6.30
H20.9.28 12.16
H21.4.1 6.30
H21.9.27 12.16
H22.4.1 6.30
H22.9.11 12.17
H23.4.1 6.30
H23.9.11 12.16
H24.4.1 6.30
H24.9.22 12.16
H25.4.1 6.30
H26.4.1 6.30
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How did the impression of water clearness change in Horikawaupstream area
(between Sakae Brdg. and SanageBrdg.)?

acceptable range for citizens.
Clean Ordinary are categorized as the acceptable range for citizens.
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. The 1st- 6th stage  With TRWKR
. |mpl'eSSIOn Of Water Clearness No rain on the day and the previous day
Middle and * The 7th- 15th stage No TRWKR
No rain on the day and the previous day
Down Stream AreaNote Except the data between Oseko Brdg. and Minatoshin Brdg. for not enough data Utilization of reclaimed wastewater at Moriyama
Water Treatment Cent topped during  yoees®®
Between Sanage Brdg. and Oseko Brdg. _ Average the15th stage because o s Improvement -
With TRWKR - construction(from April to October, 2014).
: Introduction of advanced water treatment at Meijo Water Treatment Center
.In— service of Horikawa Ugan Rain water Reservior for pollution control
etween Sanage Brg?f_ art1d O!?ekoI Brd%. ewater at Mo or T c
ilization of rec alwe was Swa er a I\@nyama Wa er reimen eg
Q:; With TRWKR According to the survey,
o 80 the acceptable range for
c
£ Improved
©
)
O o > No TRWKR about 30%.
]
g 4 Worsengg " Improved
S 40
g 290....000’29 32 0"31
9) ....' ‘.... 18 ..'24....22...’24 ....oo
© 20 16,40 .. coe |
o ‘A 9 .o 2 4
0
o © o © o © o ~ o © o © o r~ o
@ - © - @ - © - @ - @ - ©@ - @
[i=] (o] w (2] [{=] (o] © (2] [{=] (o] © ('] [{=] (o] [{=]
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8 & I o0& 0z &£ X oz oz &4 3 & 3
> > S o o o S o S o S o g o g
— - T o T - T i T ) T < T 0 =
T T o o o o o o
T T T T T T
Number | #E1st. | #2st. | #3st. | #4st. | #B5st. | BE6st. | BE7st. | $E8st.  REOst. | HE10st.  BE1ist. | BE12st.  BE13st | HE1dst.  BE15st.
of data 113 208 176 52 111 63 85 67 76 113 113 98 93 81 89 .
por'e®

How did the impression of water clearness(from spring to early summer) change in the middle and downstream ofHorikawaRiver

(between SanageBrdg. and Oseko Brdg.)?

h stage after the stop of TRWKR,

impression of water cleanness was worsened.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
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The 1st- 6th stage  With TRWKR
No rain on the day and the previous day

Impression of Water ClearnessArea Average The 7th- 15th stage  No TRWKR

No rain on the day and the previous day

Utilization of reclaimed wastewater at Moriyama

. . Water Treatment Center was stopped during the
Note Except the data between Minatoshin Brdg. and Oseko Brdg. 15th stage because of its improvement

for not enough data : construction(from April to October, 2014).
\‘, N \ J} Utilization of reclaimed wastewater
at Moriyama Water Treatment Center

In- service of Horikawa Ugan Rainwater Reservior for pollution control

(Evaluation Are a) s With TRWKR s Introduction of advanced water treatment at Meijo Water Treatment Center

Btwn. Sakae Brdg.

and Sanage Brdg’. °
Not enough data

Btwn. Sanage Brdg. ¢ o
and Johoku Brdg.

-

Btwn. Johoku Brdg. o - - . .
and Asahi Brdg. | : : :

With TRWKR

Btwn. Asahi Brdg. ""w-i __________ B 3 - %20&

-------

- i With new
 improve
’ L )

-

and Matsushige Brdg. D 20

-

Btwn. Matsushige Brdg. | |
and Oseko Brd® ® * : "
1st. 2st. 3st. 4st.

6st. 7st. 8st. 9st. 10st. 11st. 12st. 13st. 14st. 15st.

-

100 clean
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Impression of Water Clearness(Area Average) The 1st 3rd 5th stage  With TRWKR
. No rain on the day and the previous day
From Spring to Early Summer The 7th oth 11th 13th 15th stage No TRWKR
No rain on the day and the previous day
Btwn. Sanage Brdg. and Johoku Brdg. Btwn. Asahi Brdg. and Matsushige Brdg.
gloo Improved between Sanage Brdg: and Matsushige Brdg.
0
§80 Improved § 80
S “l.. S
Q . o
2 60 53 56 s 60
g - Q'V Cened’ g Improved
43
= 0"'0‘ = RLLN
5 40 129 ¢° 5 40 28 D
5 R I 23 21 veeeo Wi 24
g 20 | §20 1 B TN LS L P A Ll
=4 s N #°° 5
£ 7J E 0 * 3
0 H19.4.22 6.30‘,_,20.4.1 6.30‘H21A4_1 6.30 {H22.4.1 630‘,.,2341 630‘,.‘2441 630‘,_'2541 630‘H2641 830 H19.4.22 6.30‘H20.4.1 6.30‘H21.4.1 6.30 H22’11‘;.30‘H23.4.1 6.30‘H24.4.1 6.30!H25.4.1 6.30!H26.4.1 6.30!
1. 3 . 5 7 . 9 . 11 . 13 1 3. 5 7 . 9 . 11 .13 .15
Number Number
of data 42 30 24 20 27 16 16 of data 82 37 25 22 43 35 34
Btwn. Johoku Brdg. and Asahi Brdg. Btwn. Matsushige Brdg. and Oseko Brdg.
100 <100
S Note Not enough data S
2 2
g 80 2 80
5 g
s Improved °
o 60 . o 60
140 &
% 40 36 A o ?5 40
S 23 .21.." 5 27
g 20 8 .“...‘ ...J.ﬁo". 14 — é 20 -
Q. [oR
£, Lo E l - .
H19.4.22 6.30‘H20.4.1 8.30‘H21.4.1 6.30 HZ'Z.!L!‘gSO‘HZCs‘A.l 6.30!H24.4.1 8.30!H25.4.1 6.30!H26.4.1 6.30‘ 0 7H19422 G30‘H2041 630‘H2141 6.30 H224l 630‘H2341 630‘H2441 G30‘H2541 630‘H2641 6.30
1 3 5 7 .09 . 11 .13 . 15 1 3 15
Number Number
of data 12 14 13 6 9 14 7 5 of data 15 33 29 30 34

The impression of water clearness in the 15th stage has improved between SanageBrdg. and Matsushige Brdg. compared with just after the stop of Y
TRWKR(the 7th stage).
SanageBrdg. and Johoku Brdg. was over

50%. On the other hand, the ratio betweenMatsushige Brdg. and Oseko Brdg. was less than 10%.
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The 1st 3rd 5th stage With TRWKR

Evaluation of Water Clearness Impression No rain on the day and the previous day

The 7th 9th 11th 13th 15th stage No TRWKR

From Sprlng to Eal’|y Summer No rain on the day and the previous day

Between Sanage Brdg. and Minatoshin Brdg.
0% 10%  20%  30%  40% 50% 60% 70%  80%  90%  100%

No survey

Number
of data

Number
of data

Number
of data

C 9
L5 néB o O
o =
O] © = 0n e
;.._. o c (4]
[} Number
S5 23 = of data
se |2 28
cC = S c o
T © © .0 =)
XX = o=
> O = - Number
TCE 5= i of data
® 23 o g
o-l—‘ = Y—
c ®© ©o Og Number
83 8‘5 c ®© of data
O o S S O E
S5 = EE = ©
]
g Qo N 2D
o= n n == Number
5= g = 0o of data
£ =z o=

i M L

Utilization of reclaimed wastewater at Moriyama m Colorg Smell m Transparencym Garbagem  Bubble O Living things O Others
Water Treatment Center was stopped during

the 15th stage because of its construction for Note 0% items are not displayed.
the improvement(from April to October, 2014).

\..o(‘!‘“‘

o8

How did the evaluation of water clearness impression change?

The ratio of and that of
after the stop of TRWKR.
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Evaluation of Water Clearness Impression

The 1st 3rd 5th stage

ring to Early SummeBetween Sanage Brdg. and Minatoshin Brdg g aron i

No rain on the day and the previous day

With TRWKR Introduction of advanced water treatment at Meijo Water Treatment Center The 7th 9th 11th 13th 15th stage
In- service of Horikawa Ugan Rain water Reservior for pollution control No TRWKR
Utilization of reclaimed wastewater at Moriyama Water Treatment Center ~ NO rain on the day and the previous day

Utilization of reclaimed wastewater at
O Color O Smell O Tanspaency @ Garbage@ Bubble O Livingthings O Others Moriyama Water Treatment Center was

With TRWKR stopped during the 15th stage because of

100% its construction for the improvement s
= 2% 7% (from April to October, 2014). %
S 11% P ' :
T 90% 21% 22% 21%
;‘;‘: 80%
F 70%
5]
2 60%
£l 50%
E 5

40% % 7% : :
= - 70% 5% What is the item to
5, 30% 11%
o
5 S
E 20% 40% 36% 32%
r_g 10% 21% 22% 22%
| No data

0% .
Number 3 5 7 o 1 13 15 about 70% in the 15th stage.
of data 47 33 9 14 27 19 18
What is the item to evaluate
O Color O Smell O Tenseerency @ Garbage O Bubble O Living things O Others
With TRWKR

100% —
= 59 |17 1% 3% 2% 1% 1% 1% .
S oo% 13% A 12% 9% 70% in the 13th and 15th
ke 19% e 22%
5 oo% [ 8% | stages.
'_

o 5] 10 1] 7
1%

0 13%
60% 10%

50%

40%

68% 69% 70%
56% 5206 56%

of the evaluationfin the 13th and 15th stages.
No data Note 0% items are not displayed.

Number 3 S 7 9 11 13 15
of data 127 77 75 61 86 73 69

30% 25

20%

Evaluation of the Impression

10%

0%



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

Change in Transparency

G
Photo: Goyousui ato- gaien- aigokai
Survey Group

Evaluated by translucency

Transparency(cm)

For reference The 9th survey meeting
Relationship between the Impression of Water Cleanness

and the Average of Transparenc

The 2nd- 9th stage (No rain) : Including out - of period data
Water clearness impression evaluated by translucency
All sections(including upstream area)

Relationship between Water Cleanness Impression and Transparency

100

80

60

40

20

categorized as the acceptable range for citizens.

‘lllllllllllll

86

82
72

63

Over 70cm "
transparency -
(] y=-6.3x+925
- R = 0.9606
|
|
1 1 | | 1 1
Slightly , Slightly .
Clean clean  Ordinary dirty Dirty

Water clearness impression _ Evaluated by translucency

Acceptable range for citizens Over 70cm transparency


http://www.horikawa-lions.com/ps/bbs/bbs.cgi?img=1227175663.3.JPG
http://www.horikawa-lions.com/ps/bbs/bbs.cgi?img=1223631012.2.JPG

The 1st 6! stage with TRWKR

No rain on the day and the previous dz
The 7t 15t™ stage No TRWKR

No rain on the day and the previous dg

Upstream Area Change in Transparency

Utilization of reclaimed wastewater at Moriyama,gas®

Average (from Sakae Bndge to Sanege Bndge) Water Treatment Center was stopped in the 15"

stage because of the construction work for the
improvement(April to October,2014).

With TRWKR

: Introduction of advanced water treatment at the Meijo Water Treatment Centergs
In servicegf HorikawaUgan Rain water Reservoir for pollution control
Utilization of reclaimed wastewater at Moriyama Water Treatment Center
80 79
80 —
71
- - 67
62
59
60 =X 55— 55 —
42 Over 70cm in the upstream
40 +— -
of Horikawa River after the 12t stage
20 +— —
0
@ 3 @ 3 @ 3 a S & 2 & 2 & S &
© o~ © I © I © o~ © I © I © I ©
— — — — — — —
N © F! F! v! v! v! . .
| <t 2] < ~ < b < — < N < o <
: 3V : N . -~ : -~ . N : 3\ :
S 5 8 > S 2 S > 8 o 3 o g o g
— — I o I — I [ I ™ I < I L0 I
I T N N N N N N
I I I I I I
1st 2st. 3st. 4st 5st 6st 7st. 8st 9st 10st 11st. 12st 13st. 14 st 15st.
Number
of data 3 41 13 2 8 3 5 8 5 9 9 7 8 7 7

Note Not enough data

How did the transparency in the upstream of Horikawa River (Sakae
bridge Sanagebridge) change?

There are not enough data, but transparency after the 12t stage have been over
70cm (civil acceptable value).
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The 1st 6% stage with TRWKR

M |dd|e and No rain on the day and the previous da

The 7t 15t stage No TRWKR

g o rain on the day and the previous da
Downstream Area Change in Transparency o oriesvendier

1ote”)

H H Utilization of reclaimed wastewater at Moriyama
Average (from Sanage Bridge to Oseko Bridge Water Treatment Center was stopped in the 15"
stage because of the construction work for
improvement (April to October,2014).

With TRWKR =
® ® |ntroduction of advanced water treatment at the Meijo Water Treatment Cente

| d th TRWKR In- servicsof HorikawaUggn Rain water Reservoir for pollution control
100 mprove Wi Utilization of reclaimed wastewater at Moriyama Water Treatment Cente
Worsened — &—¢ o—o
83
82 i, : Kee Ing or
80 : 7 72 73
Taal nrn\larl aliftle
60 61 59 iy | T s
57 . 56 58
60 ..oooooj—or esocccccc 'o......“sz ........' o..oo...> PPy = ceccecsc P
40 +— -
20 — —
0
@ 3 @ 3 & 2 ? S 2 3 & 3 ? S @
© o © N © I © N © o © I © N ©
— — — — — — —
N © 4 = = = = = =
| < © < N < s < h < N < Q <
> = S o S 3 S o g o 5 > g o g
) p} I o I — I N I m I < I n I
I T N [a] o ] N o
I I I I I I
Number 1st 2st. 3st. 4st. 5st. 6st 7st. 8st Ost. 10st 11st. 12st 13st. 14 st 15st.
of data 55 155 129 36 95 61 77 64 73 108 107 84 90 81 79

How did the transparency in the downstreamof HorikawaRiver (Sanagebridge Oseko

bridge) change? We monitored improving trend with TRWKR and worsening trend in the"7stage without
TRWKR. However, we monitored slightly improving trend again after the 1Mstage. . It is considered that these
trends are made by the effect of the new water quality improvementmeasures. Transparency from autumn to
early winter is over 70cm which is civil acceptable value. On the other hand, that from spring to early summer is
tinder 70cm-
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The 1st 6t stage with TRWKR

No rain on the day and the previous
The 7t 15t stage No TRWKR
No rain on the day and the previous

Change in Transparency

Utilization of reclaimed wastewater at
Ave rage Moriyama Water Treatment Center was

stopped in the 15 th stage because of the
improvement work (April to October,2014).

Note Area from MinatoshinBridge to Oseko Bridge
is omitted because of not enough data

Area ® o

ae Bridge to SanageBridge
o009 ¢

not enough data

Asahi Bridge to Matsushige Brldge
LU

Matsushige Bridge to Oseko Brldge ||
o0 °

1st. 2st. . . ) . . ) Ost. 10st. 11st. 12st. 13st. 14st. 15st.

100 cm
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Change N Tl’ansparency The 1,31, 5t stage with TRWKR

No rain on the day and the previous day

Average (from spring to early summer) The 7%, 9™, 11™, 13™, 15th stage No TRW
No rain on the day and the previous day

. . Improved form Sanage Bridge C . :
Sanage Bridge to Johoku Bridge P . g. 9€ Asahi Bridge to Matsushige Bridge
100 to Matsushigg Bridge
Improveg.. Improved
80 * .’ uw
71 68 664 1 80 — 65 RS
58 RX <TI0 G 61 60 i % 60 5, 60 ¢
60 60 —53—— 52 % ...........‘..—.ﬂfﬁ.-‘r
“’. l". ’
40 - 40 -
20 - 20 -
0 0
6.30 6.30 6.30 6.30 ’ 6.30 ‘ 6.30 6.30 6.30 6.30 6.30 6.30 ‘ 6.30 6.30 ‘ 6.30 ‘
1 . 3 5 11 13 . 15 . 1 . 3st. 5st. 7st. Ost. 11s .| 13 15
Number 13 32 26 26 16 16 Number 22 56 29 22 20 41 33 27
of data of data ‘
Johoku Bridge to Asahi Bridge Matsushige Bridge to Oseko Bridge
100 100 :
Note Not enough data
80 Improved 80
59 61 :A %
- R . i 56 56 57 58 56
» = 3 43 H ceeeadle e % > 48
. " eseccc? o
40 et 40
20 T 1 20 -
0 0 -
6.30 6.30 6.30 6.30 6.30 6.30 6.30 ‘ 6.30 ‘ 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30
1 3 5 . 7 9 11 13 . 15 . 1 .1 3 5 . 7 9 ./ 11 . 13 | 15
Number 9 9 11 6 9 14 7 5 Number 11 32 29 30 24 26 34 31
of data of data

pore°",

Transparency fromSanagebridge to Matsushigebridge in the 15t stage got better than that in the 7 t
stage. Transparency fromspring to early summeris less than 70cm which is civil acceptable value.
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1st 6% stage : With TRWKR
No rain on the day and the previous day

7t 15t stage : No TRWKR
No rain on the day and the previous day

C h an g e Of C O D Utilization of reclaimed wastewater from Moriyama Water +°

Treatment Center was stopped during 15th stage

. . . because of construction for improvement. \_/" )
Upstream section between Sakae Bridge and Sanage Bridge, average
® With TRWKR ‘ Introduction of advanced water treatment at Meijo Water Treatment Center
2 .In service of Horikawa Ugan Rainwater Reservoir for pollution contro
Utilization of reclaimed wastewater from Moriyama Water Treatment Cente
16
16 1 15
14 14
14 13
12 1 111
— 16
|
S10-— 9 9 9 9 —
E 8 8
o 8 1 1
S Upstream section
6 4 |
After 81" stage
4 . —
) Over mg/L is more frequently
0
£ £ £ £ £ £ £ £ £ £ £ 3 £ £ £
g € § & g & g &= g & § & 3 = 3
= Q [ = (] = (5] = (] = (] = -~ _IU 8 = o (] = <
S a5 | 38 88 38 Sg 32 Seo S- | 8r- S= | g5 S=2 e | S
1 o 1 8 1 8 & 1 8 S 1 8 o 1 8 o 1 8 o E 1 8 [N 1 8
2N = Iz £ N » £ N » £« ] = w o - » £ N w
§ |2 |y & |2 |§ % £ /% £ % % |z /% |%
Number & g < o < a < a < 2 < < a <
o (72 (2] [7] w
of survey | g 18 13 6 9 6 5 8 5 9 9 7 8 7 7

How did COD change in the upstream section (between Sakae Bridge and Sanage Bridg
COD is over 10mg/L more frequently after 8th stage.
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1st  6ti stage : With TRWKR
No rain on the day and the previous day

Change of COD 71 15 stage : No TRWKR

No rain on the day and the previous day

. . Utilization of reclaimed wastewater from Moriyama Water
Middle and downstream section Treatment Center was stopped during 15th stage ’
between Sanage Brldge and Oseko B”dge average) because of construction for improvement.
With TRWKR
2@ z— Introduction of advanced water treatment at Meijo Water Treatment Center
18 In.service of Horikawa Ugan Rainwater Reservoir for pollution control
16 Improved or ke pt ke pt Utilization of reclaimed wastewater from Moriyama Water Treatment Cente
14 I
WITh TR\NKR ~al +2 " TTfrIS\A L/ o o~ IIAI-AAIAA 47
I without TRWKR—slightly worseped 13
2 M 1 11 11 11 T L
j ooooooo.’ oooooooo* ........’ ....*0..’ ..0010 10
S510— 9 9 [
£
S8 =
3
6 B — I
4 | I
2 I I
0 . . . N N . . . N N . . N N
= = £ = £ = £ = £ = £ Iy £ = £
o © o © o © o ~ o © o ow o ~ o
(2] - (] - o -— (2] - o - (2] | = (2] ~— o
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'8 ' .8 18 !R| 18 !| 15| & 13 !{ SF 18 15 'R
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Number <t W 71 v N (7]
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How did COD change in the middle and downstream section (between Sanage Bridge and Oseko
Bridge)?

It seems that COD wasimproved and kept during TRWKRand after the stop of TRWKR it was

remained at the same level until 11th stage. But after that it was slightly worsened.



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

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

Change of CODaverage in some sections 70 15 stage : No TRWKR

No rain on the day and the previous day

between Minatoshin Bridge and Oseko Bridge is excepted.

Ay Utilization of reclaimed wastewater from Moriyama Water
o \J Treatment Center was stopped during 15th stage
: because of construction for improvement.

Utilization of reclaimed wastewater from Moriyama Water Treatment Cent
Ol .\/_. o
In service of Horikawa Ugan Rainwater Reservoir for pollution control
—

With TRWKR Introduction of advanced water treatment at Meijo Water Treatment Center

Sakae Bridge
Sanage Bridge

(not enough data)

-

Sanage Bridge e e
Johoku Bridge

Johoku Bridge ~ ® e @i -
Asahi Bridge ’ ’

Asahi Bridge oo

Matsushiie Bridge

Matsushige Bridge oo @
Oseko Bridge st 2nd  3rd  4th  s5th 6th  7th  gth  9th  10th  1lth  12th  13th  14th  15th

U

I mg/L 2 mg/L
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1st,3rd,5th stage : With TRWKR

Change Of COD Spring early summer No rain on the day and the previous day

7th,9th, llth l3th 15th stage : No TRWKR

20 : f 20
Sanage Bridge - Johoku Bridge Asahi Bridge - Matsushlge Bridge
18 18 worsened
16 ; 16 15 QS
Improved 14 e ®l 14 F
,__.14 ‘l.. 13 1 ’\14 13 :‘12‘;...1300000102' 13 '.-‘
212 11 “ J12 D
=] 10 . oo ®ee, * Yant
E10 9 E10
[=] [=]
g 8 S 8
6 6
4 4
2 2
0 Apr 22nd - Jun  Apr 1st-Jun  Apr 1st-Jun { Aprist-Jun | Aprist-Jun Apr1st-Jun | Apr1st-Jun | Apr 1st - Jun 0 .Anr 22nd - Jun| Apr 1st - Jun  Apr 1st - Jun: Apr 1st - Jun | Apr 1st - Jun | Apr 1st - Jun | Apr 1st - Jun | Apr 1st - Jun
30th, 2007 30th, 2008 30th, 2009 30th, 2010 30th, 2011 30th, 2012 30th, 2013 30th, 2014 30th, 2007 30th, 2008 30th, 2009 30th, 2010 30th, 2011 30th, 2012 30th, 2013 30th, 2014
1st 3rd 5th Tth Sth 11th 13th 15th 1st 3rd Sth Tth Sth 11th 13th 15th
Number Number
of survey 43 45 31 24 20 27 16 16 of survey 38 60 29 22 24 42 35 33
20 T H . N
- 20 . * .
8 Johoku Bridge - Asahi Bridge =~ ¢ - Matsushige Bridge - Oseko Bridge
“- ",
16 15 not enough data S5 16 worsened
14 - “l.. ......oo"‘. ‘Q. .‘IIO
— 12 8 27125,  seeeec®®® - 14
312 1 — 1
< % o 10 =12
o tant ~
E10 9 S 10
= E10 5 9
g 8 S 8
6 ° &
41 4
2 2
0 Apr 22nd - Jun | Apr 1st - Jun  Apr 1st - Ju Apr 1st - Jun | Apr 1st-Jun | Apr st —Jun = Apr 1st-Jun | Apr 1st - Jun 0
30th, 2007 30th, 2008 30th, 2009 30th, 2010 30th, 2011 30th, 2012 30th, 2013 30th, 2014 Apr 22nd - Jun Apr 1st - Jun | Apr 1st - Jun :Apr 1st - Jun  Apr 1st - Jun Apr 1st - Jun | Apr 1st - Jun | Apr 1st - Jun
;st ,;,r 4 é‘h Tth éth "m 1'3m 1'5“‘ 30th, 2007 ~ 30th, 2008 | 30th, 2009 : 30th, 2010 | 30th, 2011 = 30th, 2012 | 30th, 2013 | 30th, 2014
1st 3rd Sth Tth gth 11th 13th 15th
Number Number
of survey 15 16 12 6 9 14 7 5 of survey 19 31 29 30 24 26 34 30
ot

COD in the 15th stage was improved between Sanage Bridge and Johoku Bridgéout worsened between Johoku
Bridge and Oseko Bridgein comparison with in the 7th stage just after the stop of TRWKR.
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1st 6t stage : With TRWKR

4 . B u bb I es No rain on the day and the previous day

7t 15" stage : No TRWKR

Occurrence of bubbles from the bottom No rain on the day and the previous day

Utilization of reclaimed wastewater from Morivama Water
; Treatment Center was stopped during 15th stage .
U ps1tream section because of construction for improvement. nor®
éb@gween Sakae Bridge and Sanage Bridge, average) e
= With TRWKR . . =
C @ Introduction of advanced water treatment at Meijo Water Treatment Center $&
=
S 0 ‘n service of Horikawa Ugan Rainwater Reservoir for pollution control
=
5 Utilization of reclaimed wastewater from Moriyama Water Treatment Centé
c
2 60
o
o 50
©»
2
= 40
= 33
=
f 25 . h .
5 in the upstream section
@ T 13
o th
2 After 61" stage
3
E 0 0 0 0 0 0 0 0 0 0
Ll 0 r~ ~ 00 © o o o o - - o~ o~ © ™ <
(& ] [=3 [=3 =3 =1 [=3 o — — — — — — — — —
o Q Q < Q < < Q Q b K Q Q b Q 2
8 © 3 © 3 e 3 = 3 e 3 e 3 = 3
s © = o = o IS o = o IS o = o IS
= 2 3 3 3 2 3 3 3 2 3 8 3 2 3
= ! - ! - ! - ! - ! - ! - ! -
g S = 5 2 s z £ z = z E z £ z
(4] _ _ P ~— _ -— — — fu.
5 3 E P = P g o 2 a g S 2 a g
n »n n »n 51 n
1st 2nd 3rd 4th 5th 6th 7th 8th oth 10th 11th 12th 13th 14th 15th
Number
of survey 24 38 15 2 8 3 5 8 5 9 9 8 7 7 7

not enough data

How did bubbles change in the upstream section (between Sakae Bridge and Sanage Bridge)?
th stage.
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1st 6% stage : With TRWKR

Occurrence of bubbles from the bottom No rain on the day and the previous day

7t 15t stage : No TRWKR
No rain on the day and the previous day

Utilization of reclaimed wastewater from Morivama Water

Middle and downst_ream section _ Treatment Center was stopped during 15th stage
(between Sanage Bridge and Oseko Bridge, average) e Y
With TRWKR - )

10@ r Introduction of advanced water treatment at Meijo Water Treatment Center

In.service of Horikawa Ugan Rainwater Reservoir for pollution control

80 Utilization of reclaimed wastewater from Moriyama Water Treatment Cente
H H

60

With TRWKR without TRWKR

slightly

Occurrence of bubbles component ratio (%)

40 - ) ') ) - '] '] 'l
improved and kept  \ = © improved and kept
24 25
20l ooooo....! 20 *oee, 21'-......o> o.'o.....»21 19 20 coe
15 ooo."'i .‘
oo
° 8 7 7
2 2
0 r~ ™~ © © -3 @ o o — — o~ o~ © © <
S S S S S S > > o> > o ) > S >
& & Y & Y & Y I I I N & N Y N
= = = = = = = = = = = = = = =
= © S © S © S = S © S o S ~ S
= & - & - & - & — & - & P &
s o = o = o = o = o = o = o =
= 2 3 = 3 = 3 2 3 2 3 2 3 2 3
! f 1 ' 1 ' 1 ' 1 ' 1 ' 1 ' 1
= = @ = @ = B = B £ B = Kz £ k2
& © = < = ~ = = = = = & = & =
5 § 2 a 2 a 2 a =3 a g ?‘, =3 o =3
3 3 3 3 2 173
Number ist 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th
of survey 105 206 167 47 97 59 82 63 73 108 100 94 87 75 72

How did bubbles occur in the middle and downstream section (between Sanage Bridge and Oseko
Bridge)?
It seemed that the bubbles was improved and keptduring TRWKRand then it was slightly worsened in the 7th
and 9th stage. After that it was improved a bit again as a result of the water quality treatment.

Gigo™
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Occurrence of bubbles from the bottom

spring early summer

1st,3rd,5th stage : With TRWKR
No rain on the day and the previous day
7th,9th,11th,13th,15th stage : No TRWKR
No rain on the day and the previous day

Sanage Bridge - Johoku Bridge _ Asahi Bridge - Matsushige Bridge
-~ £
=
= 100 g100
§ s "
b f=4
: o improved
: 2
a .
£ 3
. |mproved O -,
w =} 0
© =1 L
2 RLLN S 42 : % 40 O
s R . a 38 fooe D %
2 40 ¥ = % 40 " N Sececccscccscnne n
% . 32 :'. ..... 3 “ant »’.31‘.
o 19 ° R KL § 18 am
£ 20 Seeseny ¢ , 13 ‘-_ £ 20
5 o 3
g 0
© Apr22nd - Jun| Apr 1st - Jun | Apr 1sl Jun Apr 1st - Jun | Apr 1sl Jun Apr 1st - Jun Apr 1st - Jun Anr 1st - Jun Apr22nd - Jun Apr 1st - Jun | Apr 1st - Jun:| Apr 1st - Jun | Apr 1st - Jun  Apr 1st -~ Jun  Apr 1st - Jun  Apr 1st - Jun
30th,2007 | 30th, 2008 | 30th, 2009 |: 30th, 2010 | 30th, 2011  30th, 2012 30th, 2013 = 30th, 2014 30th,2007  30th, 2008 | 30th, 2009 i 30th, 2010 | 30th, 2011  30th, 2012  30th, 2013 30th, 2014
15t 3rd 5th 7th sth 11th 13th 15th Number ' 3rd Sth 7th gth 11th 13th 15th
Number
of survey 33 42 27 25 20 22 16 16 of survey 45 81 31 24 19 39 35 32
Johoku Bridge - Asahi Bridge Matsushige Bridge - Oseko bridge
¢ 100 o 100
3 not enough data =
v €
£ 80 % 80
: 2
§ 60 8 60
» .
l'g K- = d
ju worsened 5w IMProve
s “-." ‘s 0“-..‘
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% 0 ¥ 0 ‘_ 00o®?® o Yant E 3 0 . 5 :
S KRN 3 | — I [ *0
Apr22nd - Jun Apr 1st-Jun | Apr1st-dJun iApr1st ZJun | Aprst-Jun  Aprist-dJun  Aprist-Jun  Aprist-Jun o Apr22nd - Jun | Apr 1st - Jun Apr 1st - Jun : Apr 1st - Jun Apr 1st - Jun  Apr 1st - Jun | Apr 1st - Jun | Apr 1st - Jun
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Bubbles were improved between Sanage Bridge and Johoku Bridge and also between Asahi Bridge and Oseko Bridga the 15th stage

N comnarienn with in tha 7th otane i1iet aftar the otnn f TR\WKD

\?
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Occurrence of Smell the ration of Terrible Smell and Bad Smell , Smell(%)

Data

section

1st- 6t stage With TRWKR
No rain on the day and the previous day
7th- 13t stage No TRWKR

No rain on the day and the previous day

Utilization of reclaimed wastewater from Morivama Water

Treatment Center was stopped during 15th stage i/
because of construction for improvement. )
With TRWKR ] .
o .. Introduction of Advanced treatment at Meijo Wastewater Treatment Center
In- service of Horikawa UganRain water Reservoir for Pollution Control
ﬁ
Utilization of Reclaimed Wastewater
H
50
13
9 5 7

0 0 0 0 0 0 0 0 0 0
& | 2% 2 8| S8 5 8 2|8 3| 8| 5|3
© I © o © I © N © o © I © o ©

— — — i — — i
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23 40 15 2 8 3 5 8 5 9 9 8 8 7 7

Change of Smell

There was no reports of smell after 9™ stage.
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1st- 6t stage With TRWKR
No rain on the day and the previous day
7th- 13t stage No TRWKR

OCCU Ffrence Of Sme” No rain on the day and the previous day
2 i Utilization of reclaimed wastewater from Morivama Water
M Iddle Stream’ Downstream SeCtlon I ITrelalmenl Cenller was stopped during 15|lh stage

because of construction for improvement. s
e )
With TRWKR _ )
< ® : Introduction of Advanced treatment at Meijo Wastewater Treatment Center
? 100 In ser‘ice of Horikawa UganRain water Reservoir for Pollution Control
2 Utilization of Reclaimed Wastewater
5
3 80
= W
= arsened -
E o TRWKR without TRWKR
£
z Improved 45 Improved/kept
£ 40 v 33
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Change of smell
After the stop of TRWKR, smell was worsened at ? stage and then smell was improvedas a
result of the water quality improvement.
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c c 1st- gth With TRWKR
K| nd Of Sme” (Spn ng Eal‘|y Summer) No rain on thestjafyeand tltle previous day

7th- 13t stage No TRWKR

With TRWKR Introduction of Advanced treatment at Meijo Wastewater Treatment Center . .
No rain on the day and the previous day

In- service of Horikawa Ugan Rain water Reservoir for Pollution Control
Utilization of Reclaimed Wastewater

Sakae Bridge - Sanage Bridge oDitch oSludge oRotten egg aPulp oSea oOthers Utilization of reclaimed wastewater from Morivama Water
100% Treatment Center was stopped during 15th stage

PETTTPTPPPPPPPPPPPTITITY SEPPPEPT SPPPPTTTPPRY FEPPRPPP EE \ \
90% With TRWK because of construction for improvement,

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

10% NG data

0% I I
1st stage 3rd stage 5th stage 7th stage 9th stage 11th stage 13th stage 15th stage

3 2 2 0 2 1 0

50 50 50

67 Occurrence of smell

50 50 50

is about 80%.

Ratio of kind of Smell_Component

Sanage Bridge - Minatoshin Bridge oDitch oSludge ORotten egg oPulp OSea O0thers

100% e .-
With TRWKRES=]3 1 9 6 |, . 7 52
90% 3 1 Z 6 7
3 9 7 1
_ 80% ) 8
| =
S 70% 32 27 34 a2 Change of the kind of smell
£ 60% < 37 52 34 At15t stage, smell of
%u 50% .'0 ..‘ *“r"—.."-..‘ IS
o* 0,
§40% TR e about 40% each.
o
g 3% 54 55 - "
= 20% 42 - 42
(=) - ~
5 10% I~ Nodata i abput 8%
0% L 1
1st stage 3rd stage 5th stage Tth stage 9th stage 11th stage 13th stage 15th stage

111 75 63 44 49 68 43
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1st- 6t stage With TRWKR

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

No rain on the day and the previous day

Kind of smell (Spring Early summer)

pore®"

[ In the 15% stage, occurrence of smell had been improved from 7" stage(after TRWKR).

Sanage Bridge - Johoku Bridge ; Asahi Bridge - Matsushige Bridge

5100 £ 100
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; 3 Improved
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In the middlé stream, the places

Ratio of the kind of component terrible smell - smell

the number of day of terrible smell - smel

1st 3rd 5t 7th 9th 11t 131 15™ stage no rain, both with TRWKR and without TRWKR
, were almost the same
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リンク画像/納屋橋.JPG
リンク画像/北清水橋.JPG
リンク画像/巾下橋.JPG
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Relation between bubbles and smell

Sanage Bridge Minatoshin Bridge
Both with TRWKR and no TRWKRxclude out of research period, No rain on the day and the previous day

_ Terrible smell
Terrible smell- Smell 4% Terrible smell- Smell

Terrible smell
No smell

Mo bubble from
he bottom of rive

Subbles from

Bad smell
No smell

49%
Data

1873

Slight smell
Slight smell 31%

32%

) . _ . It was reported that bubbles
about 45%, but without the bubbles it is 20%. Horikawa River smelled nor'e®” form the bottom were seen

more frequently when bubbles were seen. frequently when water level
was down.
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Colorless Gray N Dark gray

Light yellow

Milk white Yellow gray green

Light gray
yellow green

Yellow Yellow brown

Yellow green Gray yellow
green

Gray green

Green Green brown

There were
some reports at
the time of
light gray yellow

green

river was
smelled like

Photo
at Nishiki Bridge

gasped

SO on.

Gray yellow green § Gray green Dark gray
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1st- 6t stage With TRWKR

Component rat|0 Of COIOI’S No rain on the day and the previous day

. . . . 7th- 13t stage No TRWKR
Sanage B”dge Minatoshin B“dge No rain on the day and the previous day

Colors has added on the survey list since the 2" stage

50 E : number of sumple
! : OE2AF-Y 213
45 ; : OE3RF-Y m
L4 4 : oB4RTF—Y 52
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High frequency Colors
light gray yellow green, gray yellow green, gray green
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What colors were mainly seen

No rain on the day and the previous day

Component ratio of colors (Sanage Bridge - Minatoshin Bridge)
Compared with 11" and 13%, 15t stage

(hcolorless
Byellow @°°,L',‘;ﬁ"ess®m"k white @yellow 2% @milk white
brown green >9reen 1% Gagreen
1% ®green 1% 1%
@yellowm 3% @ye
®gray gar
3%
({5green brown
19%
{2light yellow
{0gray green gray
13% . T 8%
11th stage light yE6W 13th stage 15th stage
2012.4.1-6.30 2013.4.1-6.30 2014.4.1-6.30
(ddark aray (0gray green
113 13% 3% 89
©gray yellow ©@gray yellow
green @gray green green
33% 18% 21%
Increased mainly gray yellow

green, light yellow gray and
brown s

(Comparison among 11th stage, 13th stage and 15th stage
Inthe 15t stage light gray yellow green light yellow and brown was increased.
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Reference Change of color of Horikawa Partl

Apr. 20 1 4 . TRWKR * Nagoya Local Me teorological O ffice
Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Middle tide ™20mm  Middle tide H™45mm  Middle tide “H™4.0mm Neap tide “§™.0mm
12 13

Spring tide

Neap tide Wakashio Middle tide Middle tide

a - .
- A red tide occurred.
F i Sgrini tide Sprini tide $3A5mm Middle tide Middle tide $B.Omm
» ] = 1 ] . ¥ 4 L AR, ' 27
Neap tide ﬁS.Omm Neap tide Neap tide Nagashio Wakashio Middle tide Middle tide

28 29 30

: £ %
Middle tide *0.5mm Spring tide f30.5mm Spring tide f‘SQ.Omm b
: " S
/ 2 od sl R
4 4{’ ! d # " ! ,? a 4 o 3 ,,;/
» ‘“ g 1,050 ¢ ; b NN 5
" “ L %

Nagashio'means the 'rlde on the day on which the difference between spring and neap is least.
Wakashio means the tide on the day after the day of Nagashio, transitional tide between spring and neap tide.




Reference Change of color of Horikawa Part2

way. 2014 1 11€TE are alot of days with the li

Monday Tuesday Wednesday Thursday

*BRB=
R

ght color.

Friday Saturday Sunday

Spring tide Spring tide Middle tide Middle tide

B

Middle tide ?‘ 16.0mm Neap tide Neap tide Neap tide Nagashio $ 1.0mm Wakashio Middle tide

Spring tide 4™ 0.5mm Spring tide Spring tide Middle tide
| 25

Middle tide Middle tide ™ 135mm  Neap tide 4™ 27.0mm Neap tide Nagashio Wakashio Middle tide




Reference Change of color of Horikawa Part3

There are a lot of days with the light color.

Ju ne 2 O 1 4 . TRWKR * Nagoys Local Meteorological O ffice
Monday Tuesday Wednesday Thursday Friday Saturday

Middle tide

Neap tide $18.0mm Neap tide *260mm Neap tide *0.5mm Nagashio
! ‘w130 %)

Wakashio Middle tide?‘ 1.0mm Middle tidef‘ 1.5mm Middle tide Spring tide Spring tide Spring tide
16 17 ,;18‘ ' 19 ; 22
'y
Middle tide Neap tide Neap tide Nagashio ﬂ,()mm
23 29
Wakashio Middle tide Middle tide Middle tide Spring tide Spring tidef\ 7.5mm Spring tide f\ 9.0mm
- o
Spring tide
Material: website of Horikawa Senr nin Chosatai 2010 executive committee Pictures were taken from about 12:00 to 13:30.
http://www.horikawal1000nin.jp/nishiki/nishiki_photo.htm using a polarizing filter and adjusting the exposure to surface of the water.

Photo by Kawasemi Survey Group



Change of color spring

early summer

Sakae Bridge~Sanage Bridge Not enough data
0% 10% 208 30% 40% 50% 60% T0% 80% 90%

Tth stage "cloudy” 40% others 60%

(5]

9th stage others 100%

(5)

cloudy others 89%

11th stage

11%
{9) [

13th stage

“cloudy” 26% others 75%

(8]

15th stage others 100%

(7)

Sanage Bridge~Minatoshin Bridge

100%

0%  10% 20% 30% 40% 50% 60% TO0% 80% 00%

T T | | | T T T T
Tth stage “cloudy” 28% [0 ""*’[ *sludge” 18% others 45%
(85 ) . : . .

. . UFBI{ - I
9th stage cloudy” 31% Bre others 51%
{76 i i i 15"
Hih stage | “caudy” 19% el “"*’[ *sludge” 18% others 54%
13th stage | CoU ed o “sludge” 34% others 32%
(93 ) 13% 21% . | . .
15th stage *cloudy’ 40% LD 5’""“‘1 others 38%
(89 ) . . . 15% | 7% .
Upper: Staoe

Lower: Number of investigation

7t 9th 11t 13t 15t stage: No TRWKR
No rain on the day and the previous day

graph legend

milk white
light gray yellow green
light yellow gray

yellow brown
brown
green brown

gray
gray green
dark gray

Change of component of colors

increased in the 13™ stage in comparison

decreased.
In the 15t

We guess thatplankton easily multiplied at
surface of water because of less amount of
rainfall, higher temperature andlonger
sunshine timethan usual, therefore the

Kbottom layer became bin oxygen and it

o8




Component ratio of colors which is mainly seen LR o Lo

Johoku Bridge~Minatoshin Bridge Asahi Bridge ~ Mastushige Bridge
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 0%  10% 20% 30% 40% 50% 60% TO% BO% 90% 100%
T T T T T T T T T I T I I I I | | |
7th stage “cloudy” 33% ""r’ “r"’ *sludge’ 34% others 29% Tth stage | “cloudy’ 20% | o9 fide’| “sludge others 56%
a% (25 ) 12% 12%
[ 24 ] | | | | | | | | |
: . L a . . sludge
9th stage cloudy” 40% sludge” 15 others 45% 9th stage cloudy” 27% 14" others 59%
(20) I : : : ] : : e | ’ ' |
11th stage “cloudy” 34% others 66% 11[123511399 "cloudy” 21% Eﬁ;r'sludﬂe 19% others 55%
(27 T T r T T T T T - T T T T
13th stage 'cI;];;iv' "B‘:;:E' *sludge” 25% others 50% IQEtIiﬂst]age “cloudy” 20% l]ed tide" 14% ’sludoe’ 32% others 34%
(16 i L “-ll.." | | 1 |
15th stage “cloudy” 31% others 695% 15th stage 3 “cloudy’” 46% ed ide 1’" = others 36%
(16 ) (34) % 12% .
] 0, ‘o' ] ] I ]
Matsushige Bridge.
Johoku Bridge~Asahi Bridge Not enough data Mastushige Bridge~0Oseko Bridge
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
T T T T T T T T T T T T T T T T T T
Tth stage “cloudy” 50% others 50% Tth stage “cloudy” 23% red tide S Shudge others 54%
[ 6] I I I I | | 1 | | [ 30 ) I I 10;? 13:,‘
9th stage “cloudy” 22% sludge others B7% 9th stage “cloudy” 32% ed tidg “sludge” 20% others 40%
(9) 1% : : : : : (25) , : | 8% : : ,
1[ 1th stage “cloudy” 143 *sludge” 36% others 50% 1[ 1212 s].tage "‘;L;Sd‘ "red tide” 22% *sludge” 29% others 42%
14) : : . : : . . : . : : : : : : :
1;31h stage “cloudy” 28% 'r{ed tide" 14*6 “sludge” 44% others 14% 13th stage l%’;sd’ “red tide" 34% “sludge” 40% others 23%
7] i : : : : : - : . (35) : . . : : : : ' .
| | | | | | | sefRTa, g2 Ty, | | |
ad £ Y ¥ *
15th stage “cloudy” 100% 15th stage -: ‘cloudy” 26% % -: “red tide® 26% 5 [sludge” 15!1 others 33%
(5) I [ I [ [ [ I [ [ (34) '0..:..-__"’. ':0....-:__¢": [ [ [ I

Change in component ratio of colors
In the 15t between Asahi

Bridge and Matsushige
high between MatsushigeBridge and Oseko Bridge.

wore®”




REPORTIRed tide occurred and water color became green brown or brown.
From 12th to 16th Apr. 2014

Survey groups which observed in fixed points,ShiratoriTayu GoryobashiChosatai Kojo Horikawa to- Seikatsu- wo- KangaerukaiChosatai and Kawasemi
Chosatai reported that water color had been green brown or brown on the points from downstream to midstream inHorikawa
that red tide occurred from

outside HorikawaguchiTide Gate, the sea to Gojo Bridge.

ncove  15th Apr. a partial lunar eclipse

maximum tide level
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Date, time and spot

Date from 9am to 1pm on 16th Apr.

the ebb tide on spring tide day
Spot outside HorikawaguchiTidal Gate, the sea
from Hataya Bridge to Gojo Bridge )

Result
1. The water color was brown from outside Horikawaguchi
Tidal Gate (the sea) to midstream of Horikawa
2. Much whirling phytoplankton was seen.

a kind of phytoplankton

Furuw

3. Climbing dotted gizzard shads were seen.

A school of dotted gizzard shads was seen under
Furuwatari Bridge. About 50 of cormorants capturing them
were also seen. Dotted gizzard shads eat plankton, small
shellfishes and diatoms.Possibly they climbed for feeding

Under Furuwatari Bridge
11:05

# %4 Gojo Bridge




States of red tide  16th Apr. 2014 Photo by secretariat

4. Suzaki Bridge 7. Oto Bridge

2. Naya Bridge




