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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 :
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) e——
(2) TRWKR period : about 3years
(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 2
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
| Fixe_d Point

012
servation 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 will make a improvement plan and take

action against the pollution.

After that, citizens and public

administration will do what is possible to

clean the river.

@ There are many things that citizens can
do. We will expand the circle of partners
who love Horikawa River and hope TRWKR.

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

We will check the effects of pollution
removal from domestic wastewater and
implement it in each house. 3
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Area of basin :51.9km?

-ength :16.2km

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 | - Provisional raw water
wastewater from When heavy rain, wastewater is transmission :0.3m3/s
houses, factories discharged without treatment. !

I} | :: Wastewater .
and stores. : I AR Treatment Plant : Motoiri Sluiceway
Tide Gate -y -

Whigh tide Horikawa

Vebb tideDifference of water level is more the

It has looked like red
tide or blue tide.
In Nagoya Port and

downstream of Water level, direction of current and velocity a
Horikawa, it is said

that phytoplankton Nagoya Port \\lrisiM
does over breeding Isebay e

and extinction, so
water basin is
polluted

Sludge rises and floats.

floating sludge raised sludge 4
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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
22nd Apr.2007

27th Sep.2014
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2,262persons

Fixed Point 55 groups 95 groups
Obéfgnggm 497persons 980persons
Free Survey 22groups 40 groups
Groups 234persons 650persons
Horikawa 88groups 2,514 groups
Cheering 1,53 1persons 49,938persons
Groups
Total 165groups 2,652 groups

51,568persons
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Total 51, 568persons
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Month and Year

September 27t 2014 6


mailto:2010@horikawa1000nin.jp

ﬁ-
——F

[

'y

Oy
I'.. ll “‘é

i

$£)111000 ABBE %2010
OWEME i3
QW|EE T & A B (ZRIERNIE - 4
@x ® LIlE] H#8
GDFTHhOFE (OTEATZEL)
Fif—LEiR  RhRL  TFi— L

ORNMDESTIZOLNT, HEHE DL
Kig. MORNGEDRREBER

<H T HENRESHRETY

Epraly PELAL

@ @2
(QKDFRDNKEFEL-EL
o 2iBL OBNE @

2, KOE
HUTVEKDEIZOEDF TSN
(METLAIKDEIZOZEDIFTZEL,
me ‘ (G4

DREE

|
@uae l ]
ORHER Q\e:? &7.; =
ORzeE \"K

B3 ANWRARATRE=S> 7 Bk 7= 5
@ TERLGNBONRESRIETHEL . Y
T PPFH EbbEby

@ @ @

3. KORUL
KORVDHELENRESRRE TIFEL T, R\
(KD I=LZFDRNTTH, RAFZKEEESS
DKDI=LHOR  GRAFKEERAN
(KD DHEEESERETIEL T, BXTIHS
VEEHS BRVEUES 145
3(2)1‘&1‘:%7‘ 2L 0)ﬂ1#§5ﬂIETEWEL E
s LA
@ 3
SBRVTTH(NTRS(D~@) &5 2 T
DAFOORL  FROB-EN @LIORLN GHORL  GTO

photo:Goyosui-ato-gaien-aigokai
Survey Group

What is you e
Impression of ==+
cleanness? N
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
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1st stage Sping - Early Summer/Apr. 22nd - Jun. 30th.2007 258
interval Jul.1st - Sep. 7th. 2007 134
With TRWKR 2nd stage Autumn - Early Winter/Sep. 8th - Dec. 16th.2007 383
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
"t‘rt;gfr:ggfg t°tfh3d“‘;|§?jge§lavt';tef interval Jul.1st - Sep. 11th.2010 44
Treatment Center 8th stage Autumn - Early Winter/Sep. 12th - Dec. 17th.2010 104
interval Dec.18th 2010 - Mar. 31st.2011 72
In-service of Horikawa 9th stage Sping - Early Summer/Apr. 1st - Jun. 30th.2011 112
e o et Rservol interval Jul.1st - Sep.10th.2011 42
10th stage Autumn - Early Winter/Sep. 11th - Dec. 16th.2011 133
lw;':fx:t:rfffgﬂam:fama interval Dec.17th 2011 - Mar. 31st.2012 77
Water Troatmont Contor 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
Tieaifan 6f fealefined Faaemelen G 1§th stage Sping - Early Summer/Apr. 1st - Jun. 30th.2013 145
Moriyama Water Treatment Center stopped in interval Jul.1st - Sep. 28th.2013 70
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
15th stage Sping - Early Summer/Apr. 1st - Jun. 30th.2014 133
. 3,513
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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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Weather Condition

From April to June of the 15th stage, it was higher-
temperature, less precipitation, and long hours of sunshine than
normal. The temperature in June was especially high, and the
precipitation in June was very little.

B Temperature
*The average temperature of the 15th stage was about 1°C higher
than normal. That of each month was higher than normal, too.

Especially in June, it was about 1.7°C higher than normal.

M Precipitation

« The average precipitation of the 15th stage was about 50mm less
than normal. Especially, that in June was 72mm, it was 35% of normal.

M Hours of sunlight
*The hours of sunlight of the 15th stage were about 50 hours Ionge?"" s
than normal. That of each month was longer than normal, too.
Especially in May, it was 137% of normal.

\/';

Japan Meteorological Agency, weather statistics
information at Nagoya Local Meteorological Agency
http://www. jma. go. jp/jma/menu/report. html

Nagoya Local Meteorological Agency: average value

temperature

Change in the average temperature
Spring ~ Early Summer ( Apr. = Jun. )
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1°C higher than normal

Average temperature ('C)

total temperature total
Section rainfall °c) hours of
(mm) average max minimum sunlight
Statistics 1981 1981 1981 1981 1981
data period ~2010 ~2010 [ ~2010 | ~2010 ~2010
aeanswi daia e e 3Quunnpeng@uunun30uunjpundQunpunn ghuunn
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& December 45.0 7.0 11.6 3.1 172.2
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The average temperature of each month was higher than'ﬁormal,
Especially in June, it was 1.7°C higher than normal.

too.

1o



mailto:2010@horikawa1000nin.jp

Weather Condition

Average precipitation {mm/month)

Hours of sunlight {h/month)
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Change Average precipitation

Spring ~ Early Summer ( Apr. = Jun.)

Average166.8mm
<lomm 203mm 204mm
185mm
@ @ @ @ @ [<}] [<}] [<}]
[=] [=] [=] o o o o
(] (1] (1] (1] (1] (1] (1] (1]
= - - = = = = -
= - < = < £ £ <=
— o [Te] P~ [=>] —_ o [Te]

50mm less than normal.—

Japan Meteorological Agency, weather statistics
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. )

hours of sunlight

Change in hours of sunlight
Spring ~ Early Summer ( Apr. = Jun.)

Apr. = Jun. Normal (1971 - 2000)

Average 177.7H
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1st stage

3rd stage
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\ 13th stage

50 hours longer than normal.
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The hours of sunlight of each month was longer than normal, /‘

too. Especially, it was 137 percent of normal in May.



Main Measures for Water Quality Improvement

FER19ERE TR 205K ER21EE TR 225K FR23EE TR 245K FR25%FE TR 265K

Measures
= {st. 3st. 5st. 7st. Ost. 11st. 13st. 15st.

- 2st. = 4st. . = 8st. = 10st. | 1 25t e [| 45

With TRWKR(0.4m3/s) P

Increase of raw water transmission from the Shonar Rrver (+0 4m3/s)

Introduction of Advanced water treatment at the Meuo Water Treatment Center

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

Utilization of reclaimed wastewater from the Moriyama Water Treatment Center (0.046m3/s)

VI \ V.V TV %7

Utilization of reclaimed wastewater at Moriyama
Water Treatment Center was stopped during
the15th stage because of construction work for
the |mprovement (from April to October, 2014) .

* . "
: - S Hiay s S < ort®®
: 3 , Fip it
e R AR Al S J
1 =N & -
.. < v I, % X < Y] e
/’ & v -
uu\““
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Newly launched facilities after the stop of TRWKR

For improvement of combined sewer system
(Storing first flush with high pollution load to
restrain outflows temporarily)

For improvement of quality of treated water
(Additional filtration of treated water at the

Meijo Water Treatment Center can improve

qualrty of water drschargrng into Honkawa Rrver)

&

?ivanced water treat\n%nt The Horikawa Ugan Rain-water 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

f"; —1 Completed
3 I:IUnderconstructlon 1 2
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Newly launched facilities after the stop of TRWKR

Utilization of Reclaimed Wastewater

Conducting reclaimed wastewater treated by
membrane filtration at the Moriyama Water
Treatment Center (up to 4000m3/day) is discharged
into Horikawa River.

!‘ Start to conduct in Aug. 2011
\ ; . &
l' o

cting point intg
{:l'erlkawa River

Reclaimed wastewater is conducted
during irrigation season (Apr - Oct)

B Securement of Additional Water Resource

Moriyama Water
Treatment Center

25 1T o
JL‘_EJIIE_}TE _T__’

! il (L
Newly mstalled
pipeline

Shonai

a Irrlgatlon

Reference :

10t Horikawa Sennin Chosatai conference



Column
“To clarify and restore the Horikawa River”

Horikawa Sen-nin Chosatai 2010 made a start as a place for citizens’ activities to clarify and restore
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 citizens’ impression about water quality of the Horikawa River.

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

14
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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.

“Water colored greenish-brown and brown” was reported by Shirotori Taifu Goryo Bridge survey
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, generated from sulfate-reducing
bacteria activities in the condition of poor oxygen.

Furthermore, Kojo-Horikawa-to-Seikatsu-wo-Kangaeru-kai survey group reported “water near
Nayabashi Bridge was colored deep black”, middle in May. It is thought to be the influence of
winding up of sludge from the bottom of water by tidal effect.

In the 15th stage, Fixed Point Observation Groups investigated various conditions, and they
could be able to distinguish the regular fluctuations and irregular fluctuations, so it's generating
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.

15



The 1st-6th stage : With TRWKR

1 . |mpreSSi0n of Water Clearn@ss o rain on the day and the previous day

. “ D e ” “ . . 1he 7th-15th stage: No TRWKR
The ratio of “Clean”, “Slightly clean™ and “Ordinary” No rain on the day and the previous day

U pStream Area Note) Not enough data. Utilization of reclaimed wastewater at Moriyama
Water Treatment Center was stopped during __gon

(Between Sakae Brdg. and Sanage Brdg_ _ Average) the15th stage because of construction work for

With TRWKR the improvement (from April to October, 2014).
1
® -®

Introduction of advanced water treatment at Meijo Water Treatment Center
Ip-service of Horikawa Ugan Rain-water Reservior for pollution control™

25 out of 31 times surveys were carried out on June 27th Beftween Sakae Brdg. {41 qti ; ;
(at Kizuhe Bridge) . and “Slightly dirty” was seen a lot. 3nd Sanage Brda. Utilization of reclaimed wastewater at Moriyama Water Treatment Center
100 100 100 100 100 100 . . 100 100
100 93
. 87 87
=
& 80 75
[}
£
3 60 60
(&)
v
5 50
©
= 39 ° .
5 40 -Horikawa upstream-area is mostly —
[
-9 ( ] ] []
2 in the acceptable range for citizens
[} . ““ ”  “Ap ”» “ . ” .
'CE: (The ratio of “Clean”, “Slightly clean” and “Ordinary” is mostly 100%)
0
o [{e] o © o [{] o N~ o © o [{e] o N~ o
5] - @ - ™ - 5] - ™ - 5] - @ - ™
© N © N [{e] N © N © N © N © N [{e]
? - l -~ ? - l -~ l - l -~ l -~ ?
9 30 - og - L - ! - ! - & - ; -
! 3 < < < = < = < < <
i & 2 > 5 o 8 > P = 3 o o o g
- -— I o X - j N = o X < X n X
= = N AN N N N N
X I I I o X
S|1st. | S82st. | 583st. | W4st. | B5st. | HE6st. | SE7st. | B8st. | HEOst. | 5B10st. | EB11st. | HE12st. | 5B13st. | EE14st. | 5 15st.

':;"(',‘gte; 31 41 15 2 8 3 5 8 5 9 9 8 8 7 7
Note) Not enough data.

Hl How did the impression of water clearness change in Horikawa upstream area
(between Sakae Brdg. and Sanage Brdg.) ?

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

|mpl‘eSSi0n Of water Clearness No rain on the day and the previous day

Middle and The ratio of “Clean”, “Slightly clean” and “Ordinary”* The 7th-15th stage: No TRWKR

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

Utilization of reclaimed wastewater at Moriyama

Water Treatment Center was stopped during  osts°”,
(Between Sanage Brdg. and OSGKO Brdg. - Average) the15th stage because of its improvement
With TRWKR construction (from April to October, 2014). A
(Y LWL o , - s\
-4 Introduction of advanced water treatment at Meijo Water Treatment Center
.In—service of Horikawa Ugan Rain-water Reservior for pollution control
Between Sanage Brdg. and Oseko Brda. )
Utilization of reclalmd wastewater at Nlirlyama Witer Treat‘ient Cen}i[
100
S i According to the survey,
3 80 WIth TRWKR the acceptable range for
d, e [ ” " .
P citizens (“Clean”, “Slightly
5 Improved No TRWKR clean” and “Ordinary”) is
5 59 bout 30%
O 60 w abou 0
)
£ i WNarsened p Improved
w— 40
° 29 29 2 3
-9 00......’ ... 24 22 24 .....0
3 .....' ®e 18 o."' eeese ...» °°
S 20 16 .00 o -
E '_A 9 0 ® "
E oo’
0
8 ¢ 8 e 8 e 8 = 8§ e 8 e 8 = 3
© o © g © g © g 7] g (7] g © g (7]
& Ly 2L z x z R
: at ~ ~ - ~ - ~ =t ~
- & 2 > 5 o 8 o 2 o 3 o 9 o g
— —-— ) o X —-— = o™ X (2] o < X [Le] o
I i o o (2] o o o
T T T T T T
Number | ®ist. | SE2st.  H3st. | HBdst. | HE5st. | SE6st. | H7st. | H8st.  #BOst. | H10st. | H1ist. | F12st. H13st. | B14st. | HE15st.
of data 113 208 176 52 111 63 85 67 76 113 113 98 93 81 89

ot

HHow did the impression of water clearness (from spring to early summer) change in the middle and downstream of Horikawa River

(between Sanage Brdg. and Oseko Brdg.) ?
—Improving trend was seen (the ratio of “Clean”, “Slightly clean” and “Ordinary” was decreased) during transmission. In the 7th 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. The ratio of “Clean”, “Slightly clean™ and “Ordinary” was about 30% in the 15th stage.
% “Clean”, “Slightly clean” and “Ordinary” are categorized as the acceptable range for citizens.

17
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The 1st-6th stage : With TRWKR
No rain on the day and the previous day

Impression of Water Clearness(Area Average) The 7th-15th stage: No TRWKR

No rain on the day and the previous day

The ratio of “C|ean”’ “S||ght|y clean” and “Ordinary" 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) .
\‘. y \ I} Utilization of reclaimed wastewater

at Moriyama Water Treatment Center

H h

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

(Evaluation Area) @——With TRWKR o iniroduction of advanced water treatment at Weiio Water Treatment Center _
Btwn. Sakae Brdg. . | Uni:%

and Sanage Brdg® °
(Not enough data)

Btwn. Sanage Brdg. 4 o |
and Johoku Brdg.

-

Btwn. Johoku Brdg. .o
and Asahi Brdg.

-

With TRWKR

. , , , P20
Btwn. Asahi Brdg. E.,- - 3 ]\ -

and Matsushige Brdg® ® *f = *°% " 20

-

40

' 20:
0 ‘

- : i i
! : . :
i : § ‘ b

i

SB1st. sE2st. #E3st. /4st. $Eo5st. MOst. HB7st. HEGst. F9st. F10st. 1 1st. 5H12st. 5B 13st. F14st. F15st.

HE T
0 %(Dirty) 100 %(Clean)

Btwn. Matsushige Brdg. ; |
and Oseko Brdg® ® * : :

-

* “Clean”, “Slightly clean” and “Ordinary” are categorized as the acceptable range for citizens. 1 8
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Impression of Water Clearness (Area Average)

From Spring to Early Summer
The ratio of “Clean” , “Slightly Clean” and “Ordinary”*

The 1st-3rd-5th stage : With TRWKR
No rain on the day and the previous day

The 7th-9th+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.
_100 Improved between Sanage Brdg'°and Matsushige Brdg.
gso Imnroved § 80
S 60 53 -
§ 43 g Improved
40 TR L = 40 SN
— 1 ¢ S > .
; "29. 5 23 21 28 .....V-‘ 24 «
220 16 220 qq YT L R P S TU
s s P A 5
E o £, ., 0
H19.4422~6430‘ H20.441~6.30‘H2144.1~6430 H2241~630\H2341~630\H2441~s 30‘H2541~630‘H2641~630 H19-4~22~6~30‘H2°«4~1~6~30‘H21~4«1~6-3° H22.4 "‘*630‘H2341~6 30‘H2441~63°‘H2541~53°‘H2641~630‘
$1st. ®|3st. W5st. W7st. FIst. F11st.3813st.H15st. S 1st. $3st. ®W5st. W7st. FIst. F11st. B/ 13stB/15st.
Number Numb
ofdata 37 42 30 24 20 27 16 16 N 46 82 37 25 22 43 35 34
Btwn. Johoku Brdg. and Asahi Brdg. “ Btwn. Matsushige Brdg. and Oseko Brdg.
100 100
8 Note) Not enough data s
g 80 g 80
3 Improved g
o 60 LN S 80
2 . k)
] 1 40 S
Z 40 36 oW e = 40
= 23 240" = 27 22 9
=] ° o
220 e a2t 2 20 18 16
o 8 e "o’. e 6
g 1 0 - g . 3
_— 0 ‘ -_— 0 | -
H19»422~6430‘ H20.4.1~6.30 ‘ H21.4.1~6.30 H22'4'| "6 30 ‘ H23.4.1~6.30 ‘ H24.4.1~6.30 ‘ H25.4.1~6.30 ‘ H26.4.1~6.30 ‘ H19‘4A22~s430\ H20.4.1~6.30 \ H21.4.1~6.30} H22.4.1~6.30 \ H23.4.1~6.30 \ H24.4.1~6.30 \ H25.4.1~6.30 \ Hzem
Eist. $E3st. PH5st. ' B\Tst. Eost. B11st.F13st.B15st. B 1st. 3st. /5st. i B7st. HBIst. H11st.FE13stE15st.
Number Number
of data 12 14 13 6 9 14 7 5 of data 15 33 29 30 25 27 35 34

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

The ratio of “Clean”, “Slightly clean” and “Ordinary” was higher in the upstream area. The ratio between Sanage Brdg. and Johoku Brdg. was over
50%. On the other hand, the ratio between Matsushige Brdg. and Oseko Brdg. was less than 10%.

310



mailto:2010@horikawa1000nin.jp

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 Spring to Early Summer No rain on the day and the previous day

Between Sanage Brdg. and Minatoshin Brdg.
20% 30% 40% 50% 60% 70%  80%

I I I I
E£1X7— No survey

90%
I

100%

B1RF—Y

Number,
of data! 173

B3IRT—

Number
of data 110

B|E5AT—

= = — O =_3
< T = TR

2 & Iz R
-— o
© O S = — O

© 17}
;8, °’§ 8= — o Number‘75
oS =3 = g BOAT—Y of data’

© =]
SE =35 D5
g 8 §'§ % 2 - ~3 Number1 13
B = == = B1I1RAF= of data
© - © o O
55 [=o |52

e N

—-— o o Y—

o © o= - A Number
o= 8: c© BI13RT—Y of data’ © 2
S o =2 ==
S:= = Es - MR e e vi e
-g% 3 5 NZ= - s i/ - s Number,
= L @ =0O BI15RAT—Y 3 Al of data’8 7
= «© S o= 1 '.q‘Q | ‘..‘O

Utilization of reclaimed wastewater at Moriyama @ (@) Color O 2)Smell m @Transparency @ @) Garbagem B) Bubble O @ Living things O @ Others
Water Treatment Center was stopped during

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

port8®”

o8

B How did the evaluation of water clearness impression change?
—High ratio items of the water clearness evaluation were “Color”,
“Transparency” and “Garbage”.

The ratio of “Color” has increased and that of “Garbage” has decreased
after the stop of TRWKR. 20
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Evaluation of Water Clearness Impression The 1st-31d-5th stage :
Summer Between Sanage Brdg. and Minatoshin Brdg. {7 ont

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 pollutlon control No TRWKR
Utilization of reclaimed wastewater at Moriyama Water Treatment enter No rain on the day and the previous day

The criterion for evaluation when people answered “Clean”, Sllghtly clean” and Ordlnary

Utilization of reclaimed wastewater at

O®Color O@Smell O QTranspaency O @Garbage O ®Bubble O ®Living things O @O0thers Moriyama Water Treatment Center was
With TRWKR stopped during the 15th stage because of
100% its construction for the improvement .o

- % % 7% (from April to October, 2014). *"
§ 90% 21% 22%
T 8o
'E. 70%
S 60%
S 50%
g )
o 40% % 7% . .
2 B What is the item to
2 o a0 T 6% evaluate “Clean”, “Slightly
S 36% i
3 108 21% 22% s2% 22% clean” and “Ordinary™?
@, [ Nodata —“Transparency” accounted for
Number B1R7—Y B32F-Y BWEA7—Y  WIRF-Y ROAF-Y BURF-Y H1327-Y ®1527-Y | about 70% in the 15th stage.
of data 47 33 9 14 27 19 18

“The criterion for evaluation when people answered “Slightly dirty” and “Dirty”.

Hl What is the item to evaluate

O@®Color O @Smell o @Transpaency DO @Garbage ©@GBubble O ®Living things O @ O0thers “Slightly dirty” an d “Dirty"?
100% With TRWKR —“Color” accounted for about
~ vl % —— % % 1% o | 1% :
3 90% 13% 18% 12% 70% in the 13th and 15th
2 19% 13% 22%
S 80% [ 8% | - stages.
£ 70 [ 8% | 10% - . 7% 3%
%l 60% A% 13%
2 10%
e 50%
£
2 4% 68% 69% 70%
:: 63% (73 ” 2 [, L
:Zg% 56% 52% edor” accounted for abaut 70%
=3 % 0 .
5 of the evaluation|in the 13th jand 15th stages.
< 10%
2 o No data | Note) 0% items are not displayed.
Numper B1AT— WIZF—Y WEAT—Y ‘@IZF-Y WIRF—Y BI11RF-Y B13ZAF—Y WI5A7—Y 21
of data 127 77 75 61 86 73 69
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2. Change in Transparency

easuring tfanspare

AN
e,

- 9 )
Photo: Shinko Survey Group

_\ |
Photo: Goyousui-ato—gaien—aigokai
Survey Group

(For reference) The 9th survey meeting

Relationship between the Impression of Water Cleanness

and the Average of Transparency

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

>
[$)
[ =
(1)
(&)
E
2 100
s
z
= 80
3
S
s 60
Ll
1
E 40
Kl
3
s 20
S
[}
2
< 0
'—

Relationship between Water Cleanness Impression and Transparency

” [

“Clean”, “Slightly clean” and “Ordinary” are

categ%rized as the acceptable range for citizens.
82

72
‘lllllllllllll 63
Over 70cm -
transparency -
L] y=-63x+925
. R? = 0.9606
| |
| |
1 | | 1
Clean sélligtrl‘y Ordinary Sl(;?rft\‘tllv Dirty

Water clearness impression _ Evaluated by translucency

Acceptable range for citizens:Over 70cm transparency
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The 1st~@6th stage: with TRWKR

No rain on the day and the previous da
The 7th~15th stage: No TRWKR

No rain on the day and the previous da

Upstream Area Change in Transparency
Utilization of reclaimed wastewater at Moriyama ,.aee"

Average (from Sakae Bridge to Sanege Bridge) Water Treatment Center was stopped in the 15%

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

With TRWKR

@ |ntroduction of advanced water treatment at the Meijo Water Treatment Center

[
In-serviceef Horikawa Ugan Rain—-water Reservoir for pollution control
Utilization of reclaimed wastewater at Moriyama Water Treatment Center
88 86 85
80 80 79
- |
e a7 71
(&) 63 62 64
57 59
S 60 4 55— 55 —
7
S 42 Over 70cm in the upstream
§ 40 of Horikawa River after the 12t stage
2
© 20 — —
| -
-
0 o © o © o © o N~ o © o © o N~ o
® - ® - @ - @ - @ - @ - @ - ™
© N © N © N © N © N © N © N [{e]
l — l — l by l - l - l - l by l
8 &« 3 e I &z gz &z &3
> p S > = o S e < o 3 > < o S
~— ~— = o = ~— = N = (3] = < = mn I
I I N N N N N N
o o I o f o
Number B 1st. B 2st. B 3st. B4st. ®ost. 6st. B|7st. 8st. O9st. | 810st. | 11st. | 512st. | 513st. | &14st. | & 15st.

of data 3 41 13 2 8 3 5 8 5 9 9 7 8 7 7
Note) Not enough data

aori9®”

B How did the transparency in the upstream of Horikawa River (Sakae
bridge~Sanage bridge) 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~6th stage: with TRWKR
1 No rain on the day and the previous day
Mlddle and The 7th~15th stage: No TRWKR

DownStream Area Change in Transparency No rain on the day and the previous day

H H Utilization of reclaimed wastewater at Moriyama "
Average (from Sanage Bridge to Oseko Bridge) e D e s T
stage because of the construction work for
improvement (April to October,2014).

With TRWKR ) N
® zlntroductlon of advanced water treatment at the Meijo Water Treatment Center
I d . th TRWKR In—servico.of Horikawa Ugan Rain—-water Reservoir for pollution control
100 mprove Wi Utilization of reclaimed wastewater at Moriyama Water Treatment Center
. worsened *—e *—e o—0
5 - s without TRWKR Keeping or
) i 7 72 . 73 .
r impro
60 61 59 59
(3) | 57 cesecp 56 58
\;60 ....oo"" o000 -'o..... 52 .....' o-.o....} PRy == ceccecsc P
1) e ‘ e ®
c
Q 40 — —
| -
©
o
D 50— |
©
| S
|_
0 o © o © o © o N~ o © o © o N~ o
@ - @ - @ - @ - @ - © - @ - @
© N ({o] N [{o] N © N ({o] N [{o] N © N o
1 7 l 7 1 v 1 7 1 7 l 7 1 7 l
§ = | ¥ 2 ¥ 5 S £ $ |z  $|lg 3| g T
> i S > ~ o S o 3 o 3 > < 2 S
~— - = o = -— = N I o = < = = n =
* < g g g g < g
Number B 1st. B 2st. B 3st. $B4st. B 5st. S8 6st. B 7st. B 8st. 580st. | 5B10st. | SB11st. | B12st. | 13st. | E14st. | §15st.

of data 55 155 129 36 95 61 77 64 73 108 107 84 90 81 79

e

B How did the transparency in the downstream of Horikawa River (Sanage bridge~0Qseko

bridge) change? —We monitored improving trend with TRWKR and worsening trend in the 7th stage without
TRWKR. However, we monitored slightly improving trend again after the 11t stage. . It is considered that these
trends are made by the effect of the new water quality improvement measures. 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
under 70cm
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The 1st~6th stage: with TRWKR

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

Change in Transparency
Utilization of reclaimed wastewater at

Average Moriyama Water Treatment Center was
stopped in the 15t stage because of the

improvement work (April to October,2014).

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

Area ° o

ae Bridge to Sanage Bridge
o0 ¢

(not enough data)

age Bridge to Johoku Brldgei. ]

o
e
o]

| | No TRWKR New water quality imgrovement measu

res |
“i"=Declining " —improving a ;or keeping trend’
¥ | B AT 60 :

o

Johoku Bridge to Asahi Bridge !
oo o

\sahi Bridge to Matsushige Bridge

Matsushige Bridge to Oseko Bridde | .
PP '. 4 b o " g ‘o

Eist. Fast. E6st. SB7st. Z;8st. B9st. B10st. 5 11st. 5B 12st. 5 13st. B 14st. 5 15st.

T TN

(em 100 cm
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The 1st,31d, 5th stage: with TRWKR
No rain on the day and the previous day
1 CA 9th 11th, 13th, 15th stage: No TRWK

Change in Transparency

Average (from spring to early summer)

. . Improved form{ Sanage Bridge . . .
Sanage Bridge to Johoku Bridge p . g. g Asahi Bridge to Matsushige Bridge
100 to Matsushige,Bridge
80 - Improve.g..,’_ 80 ImQ[gyed
£ £ 61 e, 66 :
\; 60 58 8>’, 60 563 7607{_52?.0000""#1*&??‘
O Q ".l‘
§ 40 - § 40 —
© ©
2 20 - Q90 —
(2]
[ (e
© ©
= 0 -0
l_ H19.4.22~ | H20.4.1~ | H21.41~:| H22.4.1~ | H23.41~ | H244.1~ | H254.1~ | H26.4.1~ |— H19.4.22~ | H20.4.1~ H21.41~ H22.4.1~ H23.4.1~ H24.41~ H25.4.1~ H26.4.1~
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
B 1st. $3st. FF5st.i BT7st. FIst. B11st. B13st. F\15st. sB1st. sE3st.  SE5st. i BE7st. | 589st. B11st. B13st. & 15st
Number 13 32 26 19 20 26 16 16 Number 22 56 29 22 20 41 33 27
of data of data ‘_V
Johoku Bridge to Asahi Bridge Matsushige Bridge to Oseko Bridge
__ 100 _100
Note) Not enough data
£ £
S 80 Improved = © g
> o, ;
%) 61 DEEa %)
§ :’ 43.':....0...00."... .”..-‘ E
7y 40 — ] ] T Yap® — % 40 -
5 5
= 20— S E 2
O H19.4.22 H20.4.1 H21.41 H22.4.1 H23.4.1 H24.41 H25.4.1 H26.4.1 0 )
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Number 9 9 1 6 9 14 7 5 Number 11 32 29 30 24 26 34 31
of data of data woh

nov’
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Transparency from Sanage bridge to Matsushige bridge in the 15t stage got better than that in the 7th
stage. Transparency from spring to early summer is less than 70cm which is civil acceptable value.
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1st - 6th stage : With TRWKR
No rain on the day and the previous day

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

C h a n 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. e g)
Upstream section (between Sakae Bridge and Sanage Bridge, average)
® With TRWKR ~§Introduction of advanced water treatment at Meijo Water Treatment Center
20 n service of Horikawa Ugan Rainwater Reservoir for pollution control
8 Utilization of reclaimed wastewater from Moriyama Water Treatment Center
H—H—H
16
16 15
14 14
14 13 o
12 11 11 —
—_ 12
|
<10 — 9 9 9 9 —
£ 8 8
8 — EEE——
§ i Upstream section
6 |
After 8t stage
4 ! —
) Over 10mg/L is more frequently
0
£ = £ = £ £ £ = £ = £ 3 £ = £
o [T=] o [{=] o [{=] o I~ o w o [ oY o P~ o
(5] -— (2] ~— (a5 ] -— (2] -— (o] -— [22] | = (2] ~— (2]
= 2 Sw 9 So 9 So g S~ | g Sw | TSN | Se | 8 S <
Sy as =0 o ® =S oo S = oo S - ar S = &= o= oo S -
'S 1 Q ') = '] IR '] = '] o 'R NG 'R = 'R
=R =N w =3 ] > = > = k73 =3 Y] w ar— ©» = o »
§ |= |1 |8 |1 |8 |z 2 /3 /g % /% |z |& |3
Number & 3 < k3 < s < g < 8 < < 3 =
of survey | g 18 13 6 9 6 5 8 5 9 9 7 8 7 7

B How did COD change in the upstream section (between Sakae Bridge and Sanage Bridge)

— 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
7th - 15th stage : No TRWKR

No rain on the day and the previous day

Change of COD

Utilization of reclaimed wastewater from Morivama Water
Treatment Center was stopped during 15th stage .
because of construction for improvement.

Middle and downstream section
(between Sanage Bridge and Oseko Bridge, average)

With TRWKR : ) .
o(® z— Introduction of advanced water treatment at Meijo Water Treatment Center
18 In.service of Horikawa Ugan Rainwater Reservoir for pollution control
[)
16 | || I Ipl Q\led Ql kept k E Dt Utilization of reclaimed wastewater from Moriyama Water Treatment Center
. H H H
14 14 WIih—-[BWKB—WT thvuﬁaw.KR—s.hghﬂy_WW
...... 1 Ve
12 Moo 11 11 11 11 T e et L =
j ooooooo.’ oooooooo* ........’ ....*0..’ P 10 10
S510— 9 9 [
£
a8 -
8
6
4 | I
2
= = = = = = = = = = = Iy = = =
g & § & § @& § &= 8§ & 8 °9¢ 8 & 3
£ g Sw | 8 So | 8 So 3 =. | 3 Ea R Ee 3 S &
7598 T8 98 Tg 98 T3 92 Tz 9 T3 8§ Tz 92 7%
= ' ' & = ' & =) ' & ' o ' & ' o ' & N o ' & ' o ' &
= £ @ £ N ] £ @ £ ] £ 7] Q- @ £ ]
8 a 5 & 5 < 5 - 5 - 5 @ 5 % 5
Numb = 3 < S < 2 < S < S < < 8 <
umber <z (77} (2] (7] w w
of survey 115 202 171 85 112 94 89 71 80 121 120 92 100 89 91

HMHow did COD change

—It seems that COD was improved and kept during TRWKR, and after the stop of TRWKR it was
remained at the same level until 11th stage. But after that it was slightly worsened.

Bridge) ?

in the middle and downstream section (between Sanage Bridge and Oseko

ciao”

N
(00)
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1st - 6th stage : With TRWKR

Change of COD(average in some sections) R R LI

between Minatoshin Bridge and Oseko Bridge is excepted. No rain on the day and the previous day

Ay Utilization of reclaimed wastewater from Moriyama Water
a \J/ Treatment Center was stopped during 15th stage

because of construction for improvement.

Utilization of reclaimed wastewater from Moriama Water Treatment Center
H h

In service of Horikawa Ugan Rainwater Reservoir for pollution control
A —
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 - ® @ B ber e - :
Asahi Bridge = :

after the stop of

i : ! 512 kepti : : i : | | :
Asahi Bridge -« « P SRS RPN S JINERN At ney
Matsushige Bridge i ’ = P 100 ; : : : | : : :

T .
Matsushige Bridge - e e ® : : : R R N

Oseko Bridge st 2nd  3rd  4th 5t 6th  Tth  gth  9th  10th 11th 12th 13th  14th  15th
I
0 mg/L Jmg/L
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Change of COD spring - early summer

1st,3rd,5th stage : With TRWKR
No rain on the day and the previous day

7th,9th, 1 1th 13th, 15th stage

No TRWKR

fg Sanage Bridge - Johoku Bridge fg Asahi Bridge - Matsushlge Brldge worsened
16 . 16 15 QS
14 . 14 “
14 13 improved 14 1307 13 eaneeeee 3P
— % 12 —_ B 12 e’ 12 Sty
12 . 1 1% J12 R
o 10 0 oo cee Yaas
E10 9 : E10
[=] [=]
S 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
Numb 1st 3rd Sth th 9th 11th 13th 15th Numb 1st 3rd Sth 7th oth 11th 13th 15th
umber umber
of survey 43 45 31 24 20 27 16 16 of survey 38 60 29 22 24 42 35 33
20 T H — . N
8 Johoku Bridge — Asahi Bridge worsened, fg Matsushige Bridge - Oseko Bridge
16 15 not enough data 15 B 16 worsened
14 I “l..‘ ......00' ’..-" “-..‘
— 12 : 2125  eeeecc®”’ 14 s .
S 12 11 ." ;. 1 =12 0101"':’12 o
=] LT 10 ~ 10 REL o0 ®
E10 9 g 10 3 K3
(= _ — 8 8 : o0 ®
S 8 S 8
6 ° &
4 - 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
1st ard Sth Tth ath 11th 13th 15th SGth‘.‘ :tOO? GDihériDDB 301hé:1009 30th}tio1 0 3012;01 1 301:,5:1 2 301!11.;:1 3 30tr;.;:1 4
Number Number
of survey 15 16 12 6 9 14 7 5 of Survey 31 20 %0 24 26 34 30

COD in the 15th stage was improved between Sanage Bridge and Johoku Bridge but worsened between Johoku
Bridge and Oseko Bridge in comparison with in the 7th stage just after the stop of TRWKR.
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1st — 6t stage : With TRWKR
4. BUbbleS No rain on the day and the previous day

7th - 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 .
,_li' DStream seCtlon because of construction for improvement. por'®®
A“I aKae briage and sanage briage, a dJ€ Ay
. /' 15

£ With TRWKR , ) s \.
o C : Introduction of advanced water treatment at Meijo Water Treatment Center
=
S %0 3\ service of Horikawa Ugan Rainwater Reservoir for pollution control
=
5 Utilization of reclaimed wastewater from Moriyama Water Treatment Center
S 60
o
o 50
w
2
8 40
= 33
2

25 [] []
5 in the upstream section
@ 1 13
o th
= After 6! stage
B 3 0
S 0 0 0 ° Rubhlec wereh’ t cken ° 0
[T} ~ ~ o © o . o o — I-I\IIJ'_IJI\'U o AV 4 | Vc!ll vpyv | | . -«
(& ] [=3 [=3 =3 =1 [=3 o — — — — — — — — —
o Q Q S < < < S < S S S Q 2 2 Q

= = = = = = = = = = = = = = =

3 b S ° ] ] 5 = 5 o 5 s 5 Z s

= -— o — o) — o — o) — o — o) — o

= [+] o= [+ = o o= [+ = o o= [+ = o =

= 2 = 2 3 3 = 2 3 3 = 2 3 2 =

- ] L ] L ] L ! L ! = ! - ! o

g S = 5 2 s z £ z = z E z £ z

o™ s R s ™— b -— B 1 B

5 3 5 a 2 a g a 2 a g 5 2 a g

n »n n »n 51 n
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th
Number

not enough data

Il How did bubbles change in the upstream section (between Sakae Bridge and Sanage Bridge) ?
—Bubbles weren’ t seen after 6" stage.



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

1st - 6th stage : With TRWKR

Occurrence of bubbles from the bottom S TR R RGN

7th = 15th stage : No TRWKR

No rain on the day and the previous day

Utilization of reclaimed wastewater from Morivama Water

iaale and @ OwnStream section ) Treatment Center was stopped during 15th stage
(betwe h Sanage B”dge and Oseko Bndge, average) because of construction for improvement. Sy
= 10 With TRWKR ‘; Introduction of advanced water treatment at Meiio Water Treatment Center <@ =3
‘;’ Irbservice of Horikawa Ugan Rainwater Reservoir for pollution control
:E 80 Utilization of reclaimed wastewater from Morivama Water Treatment Center
S
=
o
g. 60
[=] . .
o With TRWKR sliahtly without TRWKR
2 40 ] B B B B E [ ] '] '] | B
=2 Improved and Kept worsened iImproved and Kept
a2 24 25
000...... .o 21 .o ®0cee, 21
S 2 %20%15 N 4 wossess > Il W‘J‘gﬂfzow
[<}] eo0°?® eec?®
=2 ° 8 7 7
2 2 2
5 o
o S S 3 3 3 3 = 2 - - o o ° i =
o 2 Q S S S S S S S S S S S S S
o = £ = £ = £ = £ = £ = = £ £ £
3 & g & g & g £ g & g & g = g
= § 2 a 2 a 2 a g a g ?., g o g
Number 1st 2nd 3rd 4th 5th 6th Tth 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

Hl How did bubbles occur in the middle and downstream section (between Sanage Bridge and Oseko
Bridge) ?
— It seemed that the bubbles was improved and kept during TRWKR and 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 15t,3rd,5th stage : With TRWKR

No rain on the day and the previous day

Spring - early Summer 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
-~ £
E o
= = 100
% 100 g °
2 2 D d
E 80 § 80 Im rove
2 £
a ] o
E p d ° 58 58
S 60 56
o improve
£ LT -] 42 i . 40 7%
g » . 2 40 " 38’........ » A
2 40 232 2., o H STeeeecessepl 31
8 19 e, IS 18
(] b
§ 20 o) "13 B 20
3 a S
S 0
o Apr22nd - Jun| Apr 1st — Jun | Apr 15( Jun | Apr 1st - Jun | Apr 151 Jun Apr 1st - Jun Apr 1st - Jun Apr 1st - Jun Apr22nd - Jun Apr 1st - Jun | Apr 1st - Jun: Apr 1st - Jun Apr1st - 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
Number 1st 3rd 5th 7th 9th 11th 13th 15th Number 1st 3rd Sth 7th 9th 11th 13th 15th
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
2 not enough data ®
d -
£ 80 E 80
c S
o (=1
2 E
§ 60 8 60 .
w
a2 D —~
i iz improved
-n ' L] ",
: worsened .. : ‘
o LS o e
o '20 . @ ¥ Yeooee
E 20 g 8 .“-..‘ 10 ..........-0°" ‘: % 20 . 14’: 13 000008000.....* ,-..‘
% 0 ¥ 0 bess’ ° 0 NN .5. 7 3 0 7 ! 5 :.
K CRANOIN | 8 || — || [ L U
Apr22nd - Jun | Apr 1st - Jun | Apr1st-Jun |:Apr 15t 2un Apr1st - Jun | Apr1st-Jun | Aprist-Jun = Apr1st - Jun o Apr22nd - Jun | Apr 1st - Jun Apr 1st - Jun : Apr 1st - Jun  Apr 1st Jun | Apr st - 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
et e Rtk 7t otk e 1 1R Number 1st 3rd 5th Tth 9th 11th 13th 15th
Number
of survey 12 14 12 5 10 14 7 5 of survey 15 30 27 28 24 25 29 19
ot
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(Bubbles were improved between Sanage Bridge and Johoku Bridge and also between Asahi Bridge and Oseko Bridge in the 15th stage\?

in ramnarienn with in tha 7th ctada iiict aftar tha ctnn nf TRWKR
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1st-6th stage : With TRWKR
5 ° Sme" No rain on the day and the previous day
7th-13th gtage : No TRWKR

Occurrence of Smell No rain on the day and the previous day
U 0 Stream Section Utilization of reclaimed wastewater from Moriyama Water

Treatment Center was stopped during 15th stage i/
because of construction for improvement.

\__/. )3
$ 100 With TRWKR _ 3
= o : Introduction of Advanced treatment at Meijo Wastewater Treatment Center
=
n 80 In—sirvice of Horikawa Ugan Rain-water Reservoir for Pollution Control
% Utilization of Reclaimed Wastewater
K
Q60
2 50
©
g
»n 40
o
S
E 20
5 13
§ 9 7
g 3 o o o0 ©o o o 0 0 0 0
£ 0
= o © o © o © o ~ o © o © o ~ o
o - (o) - (o) - o Ll (o) - (o) - o Ll (o)
A T S S O S T N S S N SO N S S N S N N NS A SR
© . . < <t < e <t - < <t <
S < o ; N - N i - ; - : N ; N ;
2 o s Q o ~ o N o P o ~ o ~ o ~
3 ~— ~— - o I ~— T N - (s} - < - - Te} T
o X X AN AN AN AN AN AN
(@] = X X xI X X
SB1st. | 82st. | B3st. | B4st. | FES5st. | Bost. | FE7st. | E8st. | BIst. |FE10st. FE11st.|5B12st. |5 13st.|FE14st. |5 15st.

Data 23 40 15 2 8 3 5 8 5 9 9 8

8 7
aori9®”
Hl Change of Smell
—There was no reports of smell after 9th stage.

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

Occurrence Of Sme" No rain on the day and the previous day
Middle stream, Downstream section " eainent Ceter was stopoed durn 15t stase

because of construction for improvement. s
Sy):
With TRWKR _ .

< ® : Introduction of Advanced treatment at Meijo Wastewater Treatment Center
? 100 In—serg‘ce of Horikawa Ugan Rain—-water Reservoir for Pollution Control
b Utilization of Reclaimed Wastewater
g *—9e
Z 80
= W
E orsened -
e TRWKR without TRWKR
E
: Improved s Improved/kept
AT S GRRRNLT 33
QL . ° ° [ ] ° ° .
= 23 25 ,o°° A 28 27
= ....‘ -000010900 18 ..... .‘v ..."o. 19
g 20— 13 » ™%, o 14 "9
=] ° A 12 .o
o 7 .
5
= 0
E (o] (<] o w (] (<] (] I~ o «© o w o I~ (]
) [+2] -— [=5] -— [+] ~— [+2] -— [+2] ~— (2] -— [+] ~— (2]
s © o o o © o © o © o © o © o ©
& o 2 t d z -

' d <t = < - < - < < <
E e & g > - o 8 o 2 o 3 > o o <
g b b T Q T ~ - & T ~ T P T Q T
S T T T T T T

H1i1st. | $2st. | H3st. | F4st. | $E5st. | B6st. | E7st. | H8st. | F9st. | F10st. | FB1ist. Fi12st | F13st. | Fi1dst. | F15st.

Data 106 210 170 50 109

(2]
N
(o]
=N
»
~
~
[$,]

113 108 98 93 82 87

B Change of smell
— After the stop of TRWKR, smell was worsened at 7th stage and then smell was improved as a
result of the water quality improvement.
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100%
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Ratio of kind of Smell_Component

100%
90%
80%
70%
60%
50%

~40%
30%
20%
10%

0%

Ratio of kind of Smell_Component

Kind of smell (Spring - Early summer)

- With TRWKR

- Introduction of Advanced treatment at Meijo Wastewater Treatment Center

.—
- In-service of Horikawa Ugan Rain—water Reservoir for Pollution Control

1st-6th stage : With TRWKR

No rain on the day and the previous day

Utilization of Reclaimed Wastewater

Utilization of reclaimed wastewater from Moriyama Water

Sakae Bridge - Sanage Bridge obitch oSludge oRotten egg @Pulp oSea OOthers
P PFNRRRRN PR PIF FETFPPIARRRS R P
L With TRWKR_
50 50 50
Not—enough—data
100
67
50 50 50
NO data
1st stage 3rd stage 5th stage 7th stage 9th stage 11th stage 13th stage 15th stage
3 2 2 0 2 1 0
Sanage Bridge - Minatoshin Bridge oDitch oSludge ORotten egg oPulp OSea O0thers
P . AR
With TRWKR 213 1 9 °_, 16 : 52
3 1 ! 6 7
3 9 7 1
4 8
32 27 . 5 34 42
s . 34 .
.'A “"‘ L
BT aewnn?? ell of {Ditch” decreased,
Smell of {Sludge” was increaseld
54 55 52 "
42 36 42
11 o 1 9 '] &b (] 'l 0
Nodata Smettof “ditch]” and “sludge™ is| abput 8/0%.
1st stage 3rd stage 5th stage 7th stage 9th stage 11th stage 13th stage 15th stage
111 75 63 44 49 68 43

7th-13th gtage : No TRWKR

No rain on the day and the previous day

Treatment Center was stopped during 15th stage
hecause of construction for improvement.

B Occurrence of smell
Smell of “ditch” and “sludge”
is about 80%.

BChange of the kind of smell
At15t stage, smell of
“ditch” and “sludge” is
about 40% each.
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1st-6th stage : With TRWKR

KindacbselSprine SEalstmey e e e

No rain on the day and the previous day

Sanage Bridge - Johoku Bridge : Asahi Bridge - Matsushige Bridge

5100 £ 100

: 80 Z 80

: : Improved

£ 60 e 60 -

; :% 43 =. 44 -ooooooooooooo.. .“ “

HEL TS a0 B et 32 3> 39

: 27 1297 Improved z 9

§ 20 15 10 * LIS e, .1 . S 20

i = = N N

E 0 H19.422 | H2041 | H2141 | H2241 | H2341 | H24.4.1 st“ Hﬁ, g g 19422  H2041  H2141 | H2241  H2341  H244.1  H2541  H26.41

@ ~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
$E1st. $3st. W/5st. W/7st. PHost. F11st. H13st. F15st. $B1st. $#3st. $|5st. W/7st. $HOst. B11st. /13st B 15st.

Data 33 42 30 24 20 25 16 16 Data 46 81 37 25 22 43 35 34

Johoku Bridge - Asahi Bridge ’ , Matsushige Bridge - Oseko Bridge

2100 £ 100

g *Not enough data =

= 80 - 3 80

j 60 i 0 ‘:- = 60

i 50 .. Imp d : 39 46 38

s rove £

s 40 33 : 40 31 Improved

: R

520 16 14 o 3 20 i 15 ;

. 0 7 : & 7

§ 0o W W. W . g o M

a3 H19.4.22  H20.41 H21.4.1 H22.4.1 H23.4.1 H24.4.1 H25.4.1 H26.4.1 5 H19.4.22 H20.4.1 H21.4.1 H22.4.1 H23.4.1 |.|24 4.1 H25.4.1 H26 4.1

s ~6.30 ~6.30 ~6.30 ~6.30 ~6.30 ~6.30 ~6.30 ~6.30 E ~6.30 ~6.30 ~6.30 ~6.30 ~6.30 ~6.30 ~6.30 ~6.30
$ist. $3st. W5st. PB7st. W/Ost. F11st F13st.F\15st.  © $1st. $E3st. W/5st. F7st. Fost. F11st.813st. E15st.

Data 12 14 13 5 9 14 7 5 Data 15 33 29 30 24 26 35 32

pore®"

[ In the 15t stage, occurrence of smell had been improved from 7t stage (after TRWKR) .
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Ratio of the kind of component “terrible smell - smell”( %)
the number of day of “terrible smell - smel”/ all survey days