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1. Background

O Urban environmental problems caused by the past economic
development are a major social issue.

O The project of turning the Dongcheon that cuts across Busan
City into a pleasant stream with clean water and walking
tracks

D> would meet the demands of citizens and provide a momentum
for a sound environment and sustainable urban development.

O To that end, this project will

D> Involve the Dongcheon Committee of 15 members from six
civic groups, four experts and five public officials and
reflect public opinion.

D> Amaster plan to improve the environment around the
Dongcheon Stream has been produced, by coordinating
different views from the private and the public sectors and
reflecting recommendations after a series of outsourcing
to professional companies between April 2006 and July
2007.

2. Plans to Improve Water Quality

2.1 Current Status and
Characteristics

2.2 Analysis of Water
Quality

2.3 Research on Pollutants

2.4 Measures to Improve
Water Quality

1 Current Status (1)

¥ Current Water System "% Current Status of Stream

Dongcheon 7.15 30.60 4.40| 615
Bujeoncheon 4.26| 6.39 4.26 | 100.0
Hogyecheon 2.60| 1.60 1.93| 742
Gayacheon 2.80| 4.26 2.50| 89.3
Jeonpocheon 3.65| 4.99 3.42| 93.7

% Population

Busanjin-gu 351,174
Nam-gu 36,288
Dong —gu 27,411
Total 414,873

2.1 Current Status (2) : Characteristics

&% Characteristics of Tidal Stream
= ‘The water level of Dongcheon downstream is variable due to a large tidal range
(Effects of seawater reaches Gwangmu Bridge)
- Tidal range: Macrotidal 113.6cm, Microtidal 40.2cn, Average fidal range 76.9cm
= Water quality and salinitv in this stream can be greatly varied by seawater.

= The great variation in volume, water quality and salinity makes it difficult for
living organism to live.

oo Full tide

©9 Ebb tide
Sy —

2.2 Analysis of Water Quality(1) : By Major Spots

I8 Yearly Water Quality by Major Spots : Consistently Improved

-
-
& el

BOD(ppm)

10} Grade 5 Water maliwm\.
0

1997 1968 1999 2000 2001 2R 203 204 206 206

m Detter waterworls and the effects of scawater helped improve the water quality of the Dongeheon
Stream
=Improved water quality with the operation of Jungag md Ywongdo Sewage Treatment Plants
since 2006 had a positive impact on the Dongcheon Stream.
= In 2006, Gwangmu Frilge 14.6(29~32.6), Beomd Bridge 9.4(4.5~22.9), Beomil Frilge
40(2.05.7)

2.2 Analysis of Water Quality(2) : Salinity By Seasons

1% Variations in Salinity By Seasons in Major Spots

Salinity 32-33%o

18 28 38 43 52 62 72 83 @ 10122
PUE]
® In July summe heavy rains bring huge inflow of fresh water into the uncovered part of the
Dongcheon Stream (Brackish water area).
= Brackish water (0.5~20%) provides a hospitable environment for living organism, temporarily

ncressing the population of mullet during summer (ex. Estuaries of the Nakdong River, the Han
River, the Geum River etc.).

= Therefore, it is desirable to manage the Dongcheon as a waterfront stream by improving water
quality and removing foul odors, not as an ecological stream (a habitat for fish, reed etc.)
because fresh water can be flowed in only during the rainy season.




ysis of Water Quality (3) : General View 2.3 Research on Pollutants (1
% Water quality of Doncheon can be greatly affected by seawater. # = Comparison between
w Cleaner seawater helped improve the water quality of the Dongcheon % Amount of Pollutants Dongcheon and other streams

downstream. Amount of BOD BOD

= Dredging the downstream to clean up pollutants had a good impact. =
Contimed dredging is reqired. kT4 o

& m Many pollutants are flowed into Dongcheon due to a rainfall.

= Rainfall brings an inflow of pollutants in filthy water from the road
surface and overflowing water into the stream.

= Measures against a rainfall and regular dredging are required.
- The shortage of dissolved oxygen caused by the lack of minimum flow

makes it difficult for organisms to live. w Severity of pollution in Dongcheon and
= Resulting in w}?ltenmg, blackem‘ng and [(})rmauctn' of scum' ) ! B Research on the amount of polhrtants other streams

= If a level of dissolved oxygen is maintained, living organisms including produced by restlents and fadories Gayacheon > Jeonpocheon >

mullet can survive in the stream. Dongch Bujeoncheon > Hi 1

Household pollutants including sewage
Most streams have been covered.

P Itis important to retrieve and manage
‘sewage inside the covered section of stream.

= It is necessary to secure water volume to maintain an sppropriate level
of oxygen (more than 2me/l).

account for 98% of the total pollutants.
P Treating household sewage is important

2.3 Research on Pollutants (2): Problems in Covered Section

Precipiation of sediments and suspended

2.3 Research on Pollutants (3): Problems in Uncovered Section

£} Problems of Uncovered Section

Problems of Intercepting Sewer: Overflowing during a Rainfall muatters on the stream bed

Sediments and wa

Intercepting all sewage during | Overflowhg ntercepting sewer S atus 2
- - i the stream bed ® Current Status and Problems

> Sewage is intercepted by the overflow weir in front
of the outlet and the confluence, but some are
overflowing during a rainfall

Confluence with the main
stream

Overflow weir

Problems of Intercepting Culvert: Overflow durng a rainfall Bulkhead leakage 1

Bulkhead leakage

Intercepting all sewage Sewage ovarflow during a
v dav: rainfall

Exposure of river bed during dry | Hoating of deposited pollutants
days al

fter a rainfall

o Outlet(22)
® Confluence(6)
Gate(27)

» During dry days, intercepting all sewage can dry up the stream,
while during rainy days, sewage can overflow.

Dongdheon
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2.4 Measures to Improve Water Quality: Direction and Structure 24 Measures to Improve Water Quality: Pollutants : Current Sewage Treament
#m Direction for water quality : Need to take measures to improve the water quality considering #% Current Sewage Treatment
characteristics of Dongcheon o . ) }
. . . . = Combined Sewer : Achieve 88.1% of
= Measures to improve the water quality given that Dongcheon & a tidd stream. -
T household sewage

= Difficulties in securing a site due to a concentrated land use should be consdeed B
| EER LTI R (Nambu Sewage Treatment Plant,

340,000 tons of capacity )
= Separated Sewer @ Achieve 25%

= Practical and timdy measures considering ewnomic effect, preventions aganst unplesant .
odors should be taken. D -

§m Structure of Water Quality Control
Phased approach indudes intercepting pollutants, directly removing pollutants from the
stream water and draining pollutants.

Intercepting household sewage
@ Intercepting Pollutants

Removing underwatar pollutants

Removing deposited pollutants

@ Draining Pollutants |—| Supply minimum flow |

m Two Effects of Separated Sewer
= During dry days, securing valley
water

= During rainy days, preventing

sewage from flowing into the stream

@ Directly Removing Pollutan]
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2.4 Measures to Improve Water Quality: @Blocking Pollutants : Future Sewage Treatment 2.4 Measures to Improve Water Quality: @Blocking Pollutants : Cleaning and Reinforcing Sewer
Planned Project for Intercepting Sewer and Separated Sewer Cleaning and Reinforcing Sewer
- r - = Measures: Stream bed reinforcement of bulkheads, reclamation of the grit
2006:2007 Profect stz Gif i) S I | chamber h the covered section of the stream (Buildhg m upstream grit chamber), etc
H Totl Arca: 1,643ha | ®SLream bed ©Reinforcemem of
105 & Rudget: W2,99billion management bulkheads (5_spots)
| |
i
@ Building one grit
-echamber (near the
. . upstream Bujeon)
207 hE_,' ' - Cleaning and dredging of . )
[@stream bed ©Reclamauon of grit

f the project of chambers (3 spots)

installing separated
sewer goes as
scheduled>
¢ In 2013 = 50%
€ In 200 = 100%

m A of 2006 : Project completed 91ha(L=35km), Cost W75.1billion
- By 2013 : Project proposed 703ha(L=123km), Cost W1,52billion

~ By 2020 : Project proposed 1,643ha(L=170km), Cost W2 99billion
L

# The Bujeoncheon Stream and its surroundings with the

availability of valley water should be managed first.
15




Measures to Improve Water Quality: Directly Remc

4 Measures to Improve Water Quality: @ Draining Pdlitants : Securing Mninum How (1)

1.9 Stream Bed Dredging Section to be Dredged (Gwangmu - Measures to Attract Groundwater

Bridge-Budu Bridge)
= Current Dredging Work ‘Ih-tl_ #m Current Water (2,300m'/day)

= Section : Gwangmu Bridge-Budu —— = Groundwater from subway stations
Sran (G (Munhyeon Staion, Buam Station)
25,000 /day veon saton. :
& @

Bridge (2,500m) - .
) w Variable depending on sessons and fime
= Area : 120,000m’

4 Width : 40~70m
= Period : 2004~2005
= Ipenditure © W5.96 billion

Obtainable Groundwater (1,400m’ /day)
= Latte Hotel gray water (1,000m/day)
= Groundwater at Bujeon Station (400m/day)

= This can be a measure to obtain valley water

Main Buam Line
{Current)
1,200 m/day

Lotte Hotel Gray
Water (Current)
0 f/dey

m Water Quality Improvement and .
i Measures o obtain more groundwater

(from 2011)
i = Groundwater fram the shaft of SeouBusan KIX

Considerations
= Directly removing sediments on the bed

3 ;- | ] = Too shafts ¢ Esimated 39,000 /day
4 Dredging intervals 1o be extended with ﬂ"- & ‘,ih Virhyeon Staton S0 ) B o e Buon
) ’ b rced ater passing (houh Fusan Pubke Pa

improved water quality r. 51‘3"‘&‘)’ ;‘;‘;;i | -2 m‘;ﬁsy - Sha#(14,000 tons): Bottom of e Guangmu Fridge

= Minimizing stream pollution in dredging

= Stream bed dredging for water control

-

2.4 Measures to Improve Water Quality: ® Draining Pollutants : Securing Minimum Flow @)

2.4 Measures to Improve Water Quality: @ Draning Pollutants : Comparison of Charaderistics

Measures to Obtain Additional Water Volume @ Measures to Secure Minimum Flow and Proposed Projects

8 Nakdong River Source Water Cated Valley Watere| Groundwater Seawater Use of Nakdong (Ir?:n'eguglg‘;
Conveyance (L=9.0km) ory | Groundwater | from KIX Line CO(;VS}{S:A)CE %r %&;’:‘)E Sewage Treatment
7 ccessive C ion ¢ &8l dlited Plant (7.5km)
Reuse of treated_sewagd7.5km) | ' Excessive construction cost and need to
consult with the Korea Water Rescurces Supp| e Waters »
Carporation B \gp G;ﬂgg:;z/fay %?3%:3;\‘;&3 B~60000tng/day | 8~6000ms/day  |-8~60,0000ns/day
= Securing stable nflow 1400ons/day |-
8 Reuse of discharged water from Meag] Sever, Swean |50 Pump Sutions [Relay Pumping Station [iske Siaion betaltin AP TE Saton
Suyeong Sewage ‘Treatment Plant wres| > Memamment |-Comevnce Ppe  (-Transler Fipe stabaion “ipner bpe Insaaion
veons Seva ! Instalation Installation Sanser e Insaliion | e
= Need for advaced treatment, excessive
o WIS WI1.9bi1
stuction expenditure 5
constuction expendiure Cost|  300nillon Wbilion _ WAShil | (\pintenanceW30amil | Manterance:
. (M W250biD
= Securhg consistent inflow mtenance: W25(bIDf *ser Payay 1.45il) W300mil)
I8 Seawater Conveyance (Bottom of - " Securing stable water
- N Adva j’”‘"“f Public Park | G e Securing stable water | Securing stable water
the Gwangmu Bridge) ntagd uﬁi“ onstuction | gy effect of water  [volune
e 11 - = = Gen the characteristics of Dongcheon, it _ qualty improvement
® Seawater Conveyance(25km) & possible. but urprecedented Disad it Weter Difcuk 1o Ko e wessive construction [ eed far Advanced
= Improved water quality for incovered vante|-Need 1o introduce | of the Py | nirowen and md ingke cost | N o
section of the stream ge |other plans (Long-| Need fo fink other 17 amng rebtod neneps| Irodice her
term) plans (Long-term) S Plans (Long-term)
% Raising the hedght of the Seongjigok Reservoir (H=4m, 1,000 tons/day) : The w Water quality ndexes neluding dissolved oxwgen are expected 0 mprove, while restoriig the bota
heightening cannot guarantee the safety of the dike and water volume is not enough. w DBetter selfpurificaton of Dongcheon can improve the water quality i the North Port.

m Freshwater minimum flow goes upward, whie conveyed seawater goes downward, improving the overall

19

2.4 Measures to Improve Water Qualityy ® Draining Polhitants : General Views 24 Measures to Improve Water Quality: @ Feasbiiy Study on Seawater Conveymce : Casell)

= @ Overall Evaluation of Minimum Flow for Draining Pollutants

0 ‘ottom #m Seawater Conveyance to a Stream (Toi Stream (+/#)I) in Sakai City, Japan
Economic | Prompt G -
Categor]  Measwres to inmprove | inproveman{  Materids | Feonomic | Promat tructd ) Nite
e i | Fewbity| Cimemness) |~ ity ) o )
T ol ) - ° = o= AT o i = Why : To reduce or remove blackening, whitening and odors from Toi Stream
water/groundwater fow How © Conve ; . h iy of th
NI m How : Convey seawater to improve the water quality of the stream
Draini Groundvater from KIX} A A © A O | O |theertain minimum
fow T =
Dg [Use of Nakdong River [Not economically

Polly fource vater ) o = o = > Jfeasible L] .

Treated water from Not.economically fezsb e ® Volume : 12,000m?day f —
ants | Suyeong Sewage ©] (¢] A X A | A [Hsseof when to introduce = ~

il he vl .

R RERED m Outlet : Mid and upstream (Two) L

. Farly water quaity -

Conveyanceof seavata] ~ © © O €] O | O [mmwowement

- m Intake : Sakai (Dojima) fishing port
© : Very Good O :Good A : Average X : little
w Securing Minimum Flow : Shortterm - Inflow of Seawater = improved water quality and odors w Water Pipe : 1=1,660m
Longtam - Inflow of groundwater from KIX line -

= Improved ecosystem with increased brackish area

Clearer Dongcheon
water, Odors removal
Better ecosystem |—f
in Dongcheon

Svawater Conveyance: Tempararily applicble

Draining Pollutants

Inflow of valley water/groundwater

Inflow of groundwater from KIX lin

2.4 Measures to Improve Water Quality: @ Feasbiiy Study on Seawater Canveyance : Case(2) 2.4 Mezsures to Improve Water Quality: @ Feasibility Study an Seawater Conveyance

Similariies of Water Pollution between Toi Stream and Dongcheon % #= Proposed Route of Seawater Conveyance in Dongcheon

= A tidd stream, strongly affected by the sea with no natural inflow and stationary water
. Outlet#?2_(Gwangnu

= long setting and sedimentation of pollutants on the bed, due to deposited organisms ©)

= Serious upstream pollution and the formation of blackening, whitenng and scum Qutlet#1(Beam3 Bidge)

= Stream is oxygen deficient, so inhospitable to biota

= Cases of Seawater Conveyance (Comparison between Toi Stream (LJ&)II)
in Japan and Dongcheon in Korea)

Category Toi Stream Dongcheon (Gwangmu - Budu Bridge!
Length 1=2.12kn 1=2.5kn(Open Zoon)
Width 30~50m 40~70m o GpeOnD Dilse  Debmt Dl |
Goal - Summer: Above DO 2.0mg/L |- Summer: Above DO 2.0 mg/L
Water Qualiy at|—~ DO: 6.3, COD: 4.3, T-N: 1.0, |-DO: 5.9, COD: 1.0, TN: 0.6, — —
Intake o) | FP: 0,09 (2006.07-09) TP: 0.06 (2007.06) Budy Briche Bajmil Hilse
Pipe Length |- 1.6km — 2.5km = Intake on the right bank of Budu Bridge and convey water 25km (Discharge at Gwangmu
Volume |- 12,000m?/day (Two Outlets) |~ 30,000m¥day (Two Outlets) Bridge and Beom3 Bridge)
“lntake © Intake faclity (adulteration screen + intake gate), intake pumping facility, conveyance pipe
Construction cos{ ¥400mi (Mintenance ¥ 10mil4 5mil) W5.5bil (Maintenance W2.5biD) = Water pipe © Resistant to seawater corrosion (polyethylene pipe)

= Outlet * Discharge faciity, additiond DO supply equipment




4 Measures to Improve Water Qual Shortterm Measures

&= Shortterm Goal for Water Quality (By 2013) : BOD 4~5mg/L, Grade 3 Stream
g Shortterm goal focuses on water quality improvement, environment beautification
~ and odors removal = Aims to become a waterfront stream
w Measures for water quality : Seawater conveyance (30,000tons/day), separated
sewer installation, dredging works, etc.

@ Grade 3 vater quiity ] Grade 4 vater quility

B 3ERY Dl
(2300

FA-FRE2 300D

wAEk AR )

BOD(mg/L) 0 2 4 6 8

2.4 Measures to Improve Water Qual Longterm Measures

%= Longterm Goal for Water Quality (by 2020) : BOD 3~dmg/L, Grade 3 Stream
u Longterm goal focuses on brackish water area where fresh water is mixed with
~ seawater = Aims to become an ecological stream
Measures for water quality : Seawater conveyance (30,000tons/day) + fresh water
(39,000tons/day including KIX groundwater), separated sewer installation, etc.

W Grade 3 Water Quiiy [ Grownd 4 Water Quaiiy

sl ) el ]
SRRl SR

FARKA, TO0F D

WASRR] A7)

BOD(mg/L) 0 2 4 6
- EE— |

o

3. Plans to Improve Surrounding Environment

3.1 Basic Direction to
Improve Surrounding
Environment

3.2 Exploring Possibilities for
Restoration

3.3 Uncovered Section
Maintenance Plan

3.4 Comprehensive Plan

3.2 Exploring Possibilities for Restoration : B:

¢ Approache

& m Improving the surrounding environment by linking a
public park with uncovered section of the stream
= Buildng a wadking track from the public park to
Seomyeon (Planting trees and flowers ad
establishing fountains)
& Need to review the transportation system after the
creation of a walking track
= Better “Transportation System
-4 lanes — 2 lanes (sidewalk and road)
= Measures for the dosure of roadside parking lot
- Fncouraging to build a parking building
= Given the restoration in the longtam, the roads

need to be reduced.
<Example of a walking track>

1 Basic Direction to Improve Surrounding Environment

©# Basic Direction
= Covered and uncovered part of the stream to
be reviewed separately
= Covarad section : Exploring the possibilities
for restoration
= Uncowered section : Creating a waterfront area

" Uncovered Section of the Stream

(Gwangmu Bridge ~Entrance of North Port)
= Aiming to become a waterfront stream by
improving the surrounding environment




Cultural Area(1)

KEY MAP
'

Cultural Area 1...Culture

= Straight roads for smooth vehicle flow

= Graate a street with event plaza and outdoor stage for
performances

Seomyeon Rotary

e B

Seomyeon
Market

Tnfnite Cover Plart

Serve as an agora by making the area car—free (a stage for cultural performances)
ex. Around Daehakno in Seoul

Cultural Area(2)

Cultural Area 2...Culture

Greate @ arca for exhibitio
such as outdoor gallery, exh s, etc.
= Outdoor free market linking Seomyeon Market

KEY MAP
Lot
and cultural events Gt A Dot
i Store
L
Semyen Dparmor Stre

T ANE]

Seoho
Parking lot

3.3 U

Section Management Plan : Current Staus and Management Direction

Category (Based on
Beomil Bridge)

Current Status.

Landscape Management Waterfront Management

naccessible to waterfront | Accessible to waterfront (No- sidevalk)
View from a car “Twodane wad, parking bt

Longterm Management

Goal Pusan Civic Park, a walking track leading to the redeveloped North Port

Amprove transportaton system
dLaying a walking track and planting trees
Better_surraundings of the stream

~Create a green area by
Hanting trees

Management Direction

3 |
3.3 Uncovered Section Management Plan : Current Transportation Syster "

{7 Analysis of Current Transportation System to Build a Waterfront Walking Track
> Gwangmu Bridge-Beom4 Bridge : One-way road, difficult to create a walking track on
the road
> Beom4 Bridge-Beomil Bridge : Both banks of a stream are two-way, two-ane roads

and some sections are being used as parking space.

Name!

Two-way

One-way

3.3 Uncovered Section Management Plan :

4} Measures for a Better Transportation to Build a Walking Track
> Gwangmu Bridge~Beom4 Bridge : Difficult to change transportation system, establish a
waterfront deck in line with efforts to improve water quality
> Beomd Bridge~Beom5 Bridge : One-way roads on the both sides and phased construction
of a walking track
> Beom5 Bridge~Beomil Bridge : Maintain the current two-way roads, transform the parking

lot to a walking track and green areas

and Supplementing a Walking Track

3.3 Uncovered Section Management Plan : Cre:

## Measures to Create and Supplement a Walking Track
= Direction for a new walking track: Plan to create a green area and a walking track from
Gwangmu Hridge to Beomil Bridge
= Measures to supplement the existing one : Build one bridge exclusive to pedestrians
(Beom5 Bridge~Beomil Bridge, 1=500m)

N
&Y
1 .

V4
O
?

Brom! Bridge

= T

=

1 Blom3 Bridge

B roms Bridge
3romil Bridge

destrin-only Bridge

Develop a Waterfront to Clean the Both Banks of Dongcheon

< Sewer Pipes : Fix leaking pipes or pipes exposed to the bank (14 spots)
< Confluence (6 spots) : Regular clean-up

<> Water Gate (11 spots) : Repair, clean and paint sewer outlets

Myiigae Bridge
.

Dongcheon
Bridge

com5 Bridge

Budu Bridg Tiagu Bridge

Heomil Bridge

@ Water Gale

3.3 Uncovered Section Management Plan : Bank Management (2)

" “Improve the Surrounding Environment of Vertical Banks
< Views from a moving car : Artificial stones and mosaic wall
#® Embankment Maintenance

<& Artificial stones and railings (Improve the sidewalk by establishing railings in
accordance with the embankment height)

@Section @Section DSection
| Habfion = i Seongsea :
j Weltiing il Bematary _ Beom! Bridge
i iH R
y ) o il ; ———— ‘
1 - = Mujgae Bridge PMrBean3 Fridge e

Manhyeon

- Beom5 Bridge
Bromi Fridge k Mainteranc

one:




4 Comprehensive Plan

# = Maintenance Plan by Sections

1 Covered Section (3,4 Sections of
Bujeoncheon)
m Walking track and tree planting
= Section 3 : Waterfront place for rest with
fountains and ec.
-Section 4 : Street for cultural events and
paformances

Walking vack ad sreen wea
derfont rest area wit fotin]

fiking track and green a
Caliwral evants)
= Uncovered Section (Gwangmu

- Bridge~North Port Entrance)
plealing Gwangmu Bridge~Beomil Bridge : Walking
track and tree planting
= M (Waterfront Devdopment )

Beomil Bridge~North Port Fntrance:
ing trees and flo

Planting trees and flowers
(Landscape Devd opment)

4, Yearly Investment and Funding Source

4.1 Yearly Plans

Plans

(Unit * million won)

Shortterm (~2013) Long-term (~2020)
Category (Not%
o8 Joo[woJuJz]w]ulis[w]ir]s]19] 20|
Sever 1T T 1T 1 - T 1T 1 Speid
| S e w e M & i a e n a n c e [eccom
game for
i | | | | seneee
waie (o 1 Sy
Qualt | Mn Seavater Infow j 0
s | 5 8600 ot Infow et
s [ SRy | | 1 1 1
e 1 [T 1 Niord
el § e d i m e m t s D r e d g n g fodlocd
» 15,000 buciget
— —1
e T
st i £ Bijencheon Rogd ek e 4o | |
mamg section: saction: 9,600 budget
L | S
i [[oncor
" et Wlking tradk - Improvemert of sidevak ’
s b Do 500 eige in Dghecis opm 58
| |
B
Total | 2,200 | 3600 | 4,600 | 6100 | 2,600 [ 3400 | 1700 | 3,20 z,m|3.am|4,m 440 | 4000 | con

Thank you for your attention






