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CERTIFICATION INC. (GBCI)

The premier organization independently recognizing
excellence in green business industry performance and
practice globally.
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GBCl is the only certification and credentialing body within the green business and sustainability industry to
exclusively administer project certifications and professional credentials and certificates of LEED, PEER, WELL,
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BD+C Rating System
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Retail

Hospitality

Data Centers

Warehouses &
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By 2050:
« 70% of the world will live in 200 cities

* Where 91% of the economy will be generated
» 60% of people will be aged over 65

AP TED
EFLLETHE What does this mean for our
neighborhoods?

EcoDistricts
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LEED® for Neighborhood

Development
. |
Total Possible Points**  110*

Smart Location & Linkage 27

Neighborhood Pattern & Design 44

Green Infrastructure & Buildings 29

*QOut of a possible 100 points + 10 bonus points

*“* Certified 40+ points, Silver 50+ points, /V&t 100 pt
Gold 60+ points, Platinum 80+ points

Innovation & Design Process

() Regional Priority Credit
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aTE / EARRETERBE DETIEEEE
{ —— \W( Pre-Certification Plan
Condiionaly | + s o PRI EHB0% LT DB A

Approved Plan

\ J

s N

STAGE 2: T D FERIEEFAL00%E T L.
Pre-Certified Plan A ﬁ§§%7b§75%1&?®1’3—‘$

% ° o I-.-I
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Certified Neighborhood

Development ETHDEILDARBEAINTYTLNSIE
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Certification: Built Project
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hlstorlc site drainage practices

concentrate and discharge
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z Limited No Landscape and Open Space
) Evapotranspiration Required

Concentrated Discharge
to Receiving Waters

oD



UKLEDE I+ —-7 75—

gzl

current stormwater Mmanagement

detention and controlled discharge

Evapotranspration | Umited Landscape
1 and Open Space
_ Requered

B o RS

Controlled Discharge
to Receiving Waters




ezl

Note: Ths dawing 5 not meant to be 3 redistic representaton
of an actusl LUD BMP aoplication on 2 develgped ste Rathec £
& intended to visugize processes and concepts fundamenial
an LD stormwater management agoroach

IKMEBOE JA—-T7 75—

LID: managing impacts



UKLEDE I+ —-7 75—

gzl

b 3 HISTORIC STORMWATER INFRASTRUCTURE EMPHASIZES

COLLECTION,
CONCENTRATION, AND
DISCHARGE

@,

. v N - 2 ’
= - _ - .
e e R O T SR e o gl N S <X

LD STORMWATER MANAGEMENT

PRACTICES EMPHASIZES THE USE OF

NATURAL

HY
PR

THAT

ROLOGIC

TREAT STORMWATER AND REDUICE RUNOFF QUANTITY



§7MLL$E§0)t 7#—-779—

gzl

HISTORIC

-4.Sspaoas/ mfeetmnun
= No Maamum

-h‘*@u;nk:mm.‘

LD

-BWIW

= Mooarmum Preseribed
Mow Allowed as

Trees : Requared
lmdsqaeumds Requted



LEED-ND

PRE-CERTIFIED PLAN
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LEED ND RA57—Y 3 AKREEFEE d—ILk <tHF9>

LEED ND arrives in Brazil, China

and now Japan
KEV)—E LR (USGBC) D=1—RY—RATHRIZHIE #2 GREENBUILD

GreenBuild 2014 TOTOY T Y MER

LEED ND ARRIVES

'« GREENBUILD #
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LEED v4 stories: Kashiwa-no-ha Smart City

Published on 17 Jul 2017 Written by Rukesh Samarasekera Posted in LEED v f in

HMODERAI—, T4 TOEFRKEEIC
B9 A FIE CRETU—2E T4V T BEHPELY)

water reuse were important for the Indoor Water Use Reduction credit. And with the site’s more than 60 inches of rain per year, the team developed guidelines around
stormwater management to encourage the use of water features to activate spaces for Rainwater Management.
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(Talbot Norfolk Triangle)
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- EBERMSERERE (B AES%)
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+ N Provide additional “Eyes on the Establish distinct street edge with
N ~ Street” through front doors mixed use development of
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ﬁ E O pe n S pa Ce N } f‘d‘ l/ \ 5 A) /| windows and decks facing the street architectural significance
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On-street parking to serve Traffic calming through Active ground level uses
ground level retail and textured sidewalks fronting tree lined
commercial uses sidewalks
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PERFORMANCE, SCORED.

Energy:
Water:
Waste:

Transportation:
Human Experience:

Base score: out of 10

t of 33
tof 15
tof 8

tof 14
t of 20



SCORING 1-100

* City provides data across 5
categories to generate score:

- Energy

- Water

- Waste

- Transportation

- Human Experience




PLATINUM

50+
SILVER

CERTIFIED




LEED for Communities / Cities (LEED A2a=F4—/>7«)

Energy (ZRJL¥X—/CO2{aE k-4 A) 7. Population with (at least) a Bachelor's Degree % of Total
1. Greenhouse Gas Emissions (CO2 equivalent) Population

Tons/Year/Person Equitability (f1 £ EH)

Water (7KHE) 8. Median Gross Rent US Dollars per Year (B & $}-h R {E)
2. Domestic Water Consumption Gallons/Year/Person 9. Gini coefficient (Y ={&%)

Waste (BESEY: FEERI1 A=Y, 2RIV HAOILE) Prosperity ({2 FRITEER)

3. Municipal Solid Waste Generation Intensity 10. Median Household Income US Dollars per Year
Tons/Year/Person (R EHTE-rh B (E)

4. Municipal Solid Waste Diversion Rate from Landfill % of
Total Waste Collected

Transportation (ﬁiﬁ E EJE*;E]EE%) Health & Safety (ﬁ,ﬁ&ié)
12. Median Air Quality Index (AQl) (ZER B - R{E)

11. Unemployment rate % (4 3E=R)

5. Vehicle Miles Traveled on Individual Vehicles Daily Miles

or Kilometers 13. Air Quality Days Unhealthy for Sensitive Groups Days
Human Experience/Education (85 : & - KEEFFR) (RRUERIEHRAEA)
6. Population with (at least) a High School Degree % of 14. Violent Crime Per capita per Year (JRIEE/ A -4E)

Total Population

FEMOABICET 52— UIDERCDEELTIHE) TAVTUTITREL. AEMOEBELE—BELHORKELLIERT A LETEEENET,
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EcoSystem consideration incorporated into all decision making, US Govt

SITES
Initiative’
U.S. General Services Administration: 12 ¥ TR ZE &
EL. FHRbERA

HIEDOFIBEL : &x1K2,000sf (186m) . L[R!
(=T AR—=Z BB, AM)—b;-A5—T . REX v /A EEHR, TEH,
EMEE. fwhk. EEis. EAMER. KBE-FETOD M)

vV SURRS—T (L. {EY. K) X@E/NEEESH TS

vV ER(RRT4vh) ZIELMEELL (RRZ4X) T HEHHA
v BEBOBMIE AZBUVBAEREUMITEHIE

[\ A

Streetscapes and plazas Commercial
Retail and office areas; corporate
campuses

Open spaces
Local, state and national parks;

botanic gardens; arboretums

£Sustainable

Educational/lnstitutional

Residential
Meighborhoods or individual yards Public and private campuses;
museums; hospitals




University of Texas at El Paso SITESv2 /J)L/\—EZEIF
Ten Eyck Landscape Architects

UTEP: 11T —h—DT LA 74—ILFDEHEIFGFBAICEL. BEIEDEXHITTIUR
A —T#NIE, FNLE. FBEIZE KL TV =Fro /A AOKEIFXEOIZ,
I5/IN\—E U RAAILDRKEEITE - T 2FE. KERA=HIB A 61% . HEFEF A60%

GreenBuild 2016 T FHKX AT/ KM 5 (H BLUSGBC HP)


http://www.teneyckla.com/

Navy Pier South Deck SITESv2 I—JLREREE

James Corner Field Operations

1919 comprehensive plan for ChicagolZE DLV TEER,
REE-TiEE. fAaE oD, BIABD-HIEITDGER->KBUESN(I2 27 - AT—23aY,
NI DHERBEBEEO— K E>FHERHT A2 =T DANFHT 55

Sk -} Ak 4 ” E .5_ ‘?f. " i . b
¥ WY B S - &Y
% ™ .S y . [« ¢
A WS - S S 0',‘,&
3 - . o A
K FE : ¥ o o &
22 4 \ R #

;;;;;;
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http://www.fieldoperations.net/home.html

- Guide to SITES Certification

1. REGISTER K \

[ ]
|E Register your project by completing key forms and submitting payment to
receive access to SITES worksheets.

© Learn more ND&O)EL\

EFO—
2. APPLY
ﬁ Collect and submit the necessary documentation to enable a GBCI review of

your project. k /
© Learn more

3. REVIEW

GEBCI will conduct a thorough examination of your project.

) Learn more

4. CERTIFY
A@ Sign off on your project’s final review.
£ Learn more \ /

SITES AP




Green infrastructure: Fostering equity
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B2 % F % (LID: Low Impact Development)
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(M{EER D KEL R GREENBUILD & 2016
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20064 > /N 17 5%E &SDG’s LOS AEA BER 4

RIFBELREERAFEEATTRANTIFr—~DIRE  (Moderator: Nils Kok)
Investing in Large-Scale Property Development and Infrastructure
VESG [RHRZEEET H7 YT AT — a3  (BER D) X E I
VESGO—ILEEEFREET (Fiduciary Duty) FEEDWAL

CALPERS(ﬁ')?T)LZTJ‘I‘lﬁﬁEiE‘ﬁE%%?)
R EAREE D EE A EZE (Long-term Value Creation)




Example: Office Portfolio Manager

CommonWealth Partners

LEEDEREIE72%(2015) . 61%(2014) . 57% (2013) IEFRR—X | 96% % Energy Star CiE i
T —AR% & - BAR>GRESB. CDP. GRI Reporting

Our Propertiesin 2015-2016

CommoriVeath Partners, LLC s & vertically tegrated privately-cwned resl
eutate - based in Los.
Angeies, Calfomia We ofer & wide army of services with & sham focus on
our customens. Ad an investiment parner of CAPERS since 1968, we have

;ssz:ﬂg
ﬁ!!‘l

IRILFX—CodeFE . Energy NFI—D ., DA—HE)T4—  KEBEURT . K[IEZEFH') X Index
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Advanced Policy and Technology Approaches

for Green Infrastructures in Korea
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Prof. Hyun-Suk Shin
H g #ux

(Research Director)
Pusan National University
Republic of Korea
Hydrologist & Water Resources Engineer
Governmental Committee for River Management
(F) Presidential Committee for Green Growth

http://pnuhydro.pusan.ac.kr %”—lj( ﬁ-iéjf]k%:ﬁ ETZJ'EFJ?E

hsshin@pusan.ac.kr :I:%K “%BFE j{ﬁﬁ _{E‘E %%Bﬁ§§ &i;ﬁ. m%” —

LERS

http://www.facebook.com/pnuhydroshin ,

S
, Green & Water Management
010-8517-2348 (@ Research Institute on Pusan National University

051-510-7676, 3288 >
Korean National
Smart GI & LID Research Center
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KOREA GI+LID CENTER Think BLUE
521210132} A BIYUME]  Act GREEN

Hello. MY name is Hyun Suk Shin, a professor from in Pusan national
university, Republic of Korea. | am in charge of “Urban Green Water-Cycle
Infrastructure Technology for Sustainable Low Impact Dewelopment
(Smart Gl & LID Research Group)” which is a Water Management
Research Program from Ministry of Land, Infrastructure and Transport
with Korea Agency for infrastructure technology Advancement in 2012.

The water cycle of city has so quickly deteriorated because of the
consequence of rapid climate change and urbanization, which leads to
huge flood and pollution disasters eventually.

Regarding the mentioned above, developed countries have been studying
the integrated Low Impact Development(LID) techniques including plan,
design and management on the purpose of reducing natural disaster,
pollution and carbon emission. These would be the way to establish the
: ; : Green Infrastructure(Gl) for coping with climatic change.

Pusan National University Mok Foi NN ol
Hyun Suk Shin owt eneyvcgnoepto water managemen incity shou > converte

from centralization to decentralization, from reqgulated to integrated,
from government lead to industry lead, so that could contribute to the new green construction industry.

The national Gl & LID research group is going to the new direction of policy and description by using advanced
LID & Gl technique based on domestic weather and conditions. Furthermore, we are going to create green
water industry and which best to make academic, public institutions and industnal cycles for establishing the
base to pioneer overseas market.

The interests and supports from many experts, policy makers, stakeholders and people engaged in the LID
industry would be very welcomed. Thank you.

|Principal Investigator]|
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Why Green Infrastructure and LID ?

# Gl & LIDEE BERD L ZE %




Korea-Nackdong River -Oncheon Stream
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Nackdong River Basin
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Google

Andong multi-purposed dam

Suyoung-Onchun
River Basin

Main city area
200 km?2
2,000,000 pop.

ong egiaﬂ barrier Onchun-chun
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Why ? Necessity of Green Infra and LID Policy for Urban Region
%KFFJ"‘B’CODO‘"J—//77&LIDE&%0)M\ E

Economic growth 400 times for 50 years

Increasing population, infrastructures
disasters, environmental problems,
Energy problems-

1964, Han River, Seoul

2015 Year

e ﬁ‘




Why ? Necessity of Green Infra and LID Policy for Urban Region
HHETDT )24 IFELDBERD L E

2015 Year

Economic growth 400 times for 50 years

Increasing population, infrastructures
disasters, environmental problems,
Energy problems-

For Re-installing Sustainable and Safer City
Green urban-Water-Energy-Environment !




Why ? Necessity of Green Infra and LID Policy for Urban Region

BT TDI)—2A0TZELIDBEERDILE M

Country (No. of cities)

[ ore (1) —————
U

"'ll'!

Ranking

Turkey (144) 81 1 Seoul City 54.39
Japan (76) 78
United Kingdom (101) 74 2 Busan City 30.25
Netherlands (35) 74 - :
Chile (26) 73 3 Gwangju City 27.03
Canada (34) 73 .
Spain (76) P 4 Daegu City 23.28
United States (262) 69 .
OECD30 (1 323) . 5 Inchon City 22.30
France (63) % 6 Daejeon City 22.00
Mexico (77) 65
Germany (109) 64 7 Ulsan City 17.22
Belgium (11) 59 .
Austria (6) 58 8 Gyunggido 13.73
Switzerland (10) 56 .
Ireland (5) 56 9 SEJOFIg 12. 41
Portugal (13) 55 H
Estonia (3) 55 10 JeJu 8.74
Poland (38) % 11 Chungcheongnam-do 8.26
Denmark (4) 55
Sweden (12) 53 12 Gyeongsangnam-do 7.77
Finland (7) 52
Italy (74) 51 13 Jeollabuk-do 6.99
“”2?:3:}8; 420 14 Jeollanam-do 6.78
Norway (6) 48
Czech Republic (16) & 15 Chungcheongbuk-do 6.57
Stovenia (2) %0 16 Gyeongsangbuk-do 5.06
Slovak Republic (8) 38 h i R
40 60 80 100 17 Gangwon-do 3.18

%

Urbanization of Korea and Impervious Cover % in Cities

HEMHIEREAZFEEORK




Why ? Necessity of Green Infra and LID Policy for Urban Region

BT TDI)—2A0TZELIDBERDILE M

Flood

" Changing \
Runoff
Pattern

Cllﬁmat@
Change

Drying

Drought
Stream .

GroundWater E-= -
Level | Condition

Degeneration

Tropical Night

Disasters
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) Cycle

Increasing Energy

Usage t
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9 oSBT A n "‘.,»,
e Ci]
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Heat Island A
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Effects J =

Temperature

RIIFIEESN D TIEZ BN LA L IC KU ER T K E D&/ ME.
KEBKEROHEREMTKIREXED=HDKERETHE
IEE2E B % (Low Impact Development:LID) #iE D i EiZ @ U =#BH NI Z%h
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Why ? Necessity of Green Infra and LID Policy for Urban Region
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. . . Change of Water-Cycle in Seoul
ARMREH T KIMRTE M LC LS Y INHAEROEL

it 38 % % 1962 | 20108 | 38 (%)

Population

AR 40%

R

Urbanization

25% o 21 9% 460
BE 25% (= HUF K 4~  Impervious area
4 25% 4 ’;';1;: ratio (%) 7.8 47.8 601
Kt AEf EFTE 10-20% e :
poration
et % HIH 30% (mil.ton/yr) 298.7 SO
e EEis Surf:_a\ce runoff 97 461 375
o8 A (mil.ton/yr)
A O 48 = Groundwat
B e P ey 216.6 145.3 .67
45209 123% 15% ¢ e )
o « AR = | HFK Flood Damage
¥ 15% <+ 5% (mil.won/yr) 2,867 9,983 350
EE4S 35-50% EE4S 75-100% wonzy
Water
b € 78.1 220 355
River pollution 5.8 279 481

(BOD mg/L)




Concept of Korean Sustainable Green City
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Change of Water Management Policy in 50 years
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Need of Integrated Urban Water Management in Korea
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Urban flood and non- point source pollution management problems
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Korea-Nackdong River -Oncheon Stream
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Urban flood damage cases - Aug 25, 2014 Busan
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Urban waste and NPS discharge to river
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Urban water resources problems, Rainwater harvesting and Reuse
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Urban road flood and bad drainage system problems
BEORKEFKEICTBRDMRE




Grey road as NPS sources
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Greening Road Problems 12 &= 23}(Green Road)E £t &X|
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Solution ! : Green Infra and LID Policy
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Solution ! : Green Infra and LID Policy
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The world is racing for Green Infarastructures and LID

AN, TV—2(205 - BEZLEFREBAICEBRITHS

Espafiol | W3 ER@NR | don @R | Téngviet | s=20f

\/
\’ A United States Environmental Protection Agency

Learn the Issues ~ Science & Technology = Laws & Regulations ~ About EPA Search EPA.gov : Q

Green Infrastructure Contact Us

e - W, o S A 0T N RTINS T T LE
Green Infrastructure Webcast Series

1 Wll[ cover a range of topics fmm l]esl practices ir
». and maintenance to the intersection of green infrast

y and climate change.

ENVIRONMENT

European
Commission

European Commission > Environment > Nature & Biodiversity

Home About us Policies Funding Legal compliance News & outreach

NATURE & BIODIVERSITY

EU Biodiversity Policy

" What is Green Infrastructure?
EU Nature Legislation

Natura 2000 Network L infrasructure Green Infrastructure is addressing the spatial structure of natural and semi-natural areas but also

other environmental features which enable citizens to benefit from its multiple services. The

underlying principle of Green Infrastructure is that the same area of land can frequently offer

Green Infrastructure A multiple benefits if its ecosystems are in a healthy state. Green Infrastructure investments are
generally characterized by a high level of return over time, provide job opportunities, and can be a

Invasive Alien Species | cost-effective alternative or be complementary to ‘grey’ infrastructure and intensive land use
change. It serves the interests of both people and nature.

Species protection

Farmina for biodiversity




The world is tracing for Green Infarastructures and LID
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City Home Government

EnVIronmentaI Services
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What We Do Wate|

Grey to Green Accor

Grey to Green Broch
Other Resources ani

Grey to Green Bene!

M Subscrit

MOST POPULAI
Grey to Green Bene
Grey to Green Acco
Grey to Green Brocl
Defining Ecosystem

References

VIEW MORE

rhe CITY OF PORTLAND 0regon lSeIect Language Search PortlandOregon.gov Search |

Portland Al

Bureaus & Offices of the City of Portland i *Aa —aa %Aa

PHONE: 503-823-7740
FAX: 503-823-699

1120 SW 5th Avenue. Room 1000. Portland. OR N eW Yo r k A |

Protection

# Home

Customer Services

w

Pay Online

w

Ways to Pay Your Bill

w

eBilling

w

Account Information

w

Customer Assistance

w

Service Line Protection

Program
» Water Rates
» Property Managers & Trade WHAT WE'RE DOING
Prof i
Professionals Ne\N YO I Green Stormwater Infrastructure Green Stormwater Infrastructure
Monitoring
e Departn G5 Tour Request Green stormwater infrastructure includes a range of soil-water-plant systems tha
Water Utilities construt GS! Design Resources intercept stormwater, infiltrate a portion of it into the ground, evaporate a portion of it
_— Tools into the air, and in some cases release a portion of it slowly back into the sewer
» Drinking Water as greei Programs system
» Wastewater Slchas .
promote Vater Protection
» Stormwater runoff fr Traditional Infrastructure
Types of Sewer Drainage Areas in : Waterways Hestoration
A = enginee

Community Parinerships




The world is racing for Green Infarastructures and LID

HEMN . T)—2A2TF

Concept

Characteristics

Case

DUD

(Decentralize
d Urban
Design)

v Decentralized vIntegrated design
rainwater
management

v Management
and using of
stormwater
runoff

5‘/

K 22 480

FFEEAICIEBRITHS

United

Kingdom

SuDS

(Sustainable Urban
Drainage Systems)

on quantity,
quality & amenity
¥ Site management
(design,
maintenance &
education)

v Management train

technology

LID/GI

(Low impact
Development/

Green Infrastructure)
Clean WaterGreen

City

v Management of
pollution sources
and rainwater
management
based on green
land

vBMPs/ WQCV

¥'LID/GI

v'Zero stormwater
discharge
(Minnesota)

® Decentralized on-site management

Australia
WSUD WBHS
(Water Sensitive (Well-
Uroan Design) Balanced
Water Sensitive Hydrological
City System)
v'Rainwater v'Applied as one
management unit of river

basin

v Well-balanced
among flood
control, water
use and aqua-
environment

v Promotion of
rainwater
storage and
infiltration
facilities

adaptable to
climate change

¥'Management and
using of
stormwater
runoff

® Urban Design on Hydrological Cycle

Rep. of
m

(Sponge City)

for Flood
Control

v A sponge city

is one thatcan
hold, clean,
drain waterina
natural way
using an
ecological
approach

v Tianxu Graden
(Beijing)

v'Resilient park
(Yanweizhou
parkin Jinhua

City)

HWC2

(Healthy
Water Cycle
City,

Rain City,
Moist City)

v Green

stormwater
infrastructure

v Zero

stormwater
discharge
projects

¥" Rain City
¥" Rain Village




What Gl & LID Technology and Policy
in Korea?
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aziel=eler MBFMEL Be J1)—r A IFLBEEERFKEDER (Korea)

ME/HE 7|Y (Low Impact Development, LID) &

12 =2} (Green Infrastructure, Gl)

O FEATEARCHRFOHMTHERMHMOKBEREZETL. BEOMRKKRLTiH
© FAKNEIZGEDEFEIV LILEEOHMEN oL THTIREBERLETR
Mo®D KEBEREFZEDAVAM—ILEEEZFBL TE T A KIER. B0 5L
KR, ELTRFERZ M4 MHEEFEZ EZEHFE(LID)FTEET 5,

O #Hxihire. LIEWMR. BH/KBORE. NIRFRDOBADEED LT FHEHE
ERETCEHHTOKBRZEZE T HIEBELEELER -RERER. FE-
TEMM, AHEDOEHMGEDET A ITTDKIEIRMERE GRE . RERLUVETE
 (TEITHELEIE. RKER. BEKEDDE. EEE. ZENFED
KRBIREREZEAITAEBERETHIToON, CNODIEERFTHRFLT
) =475 (Gl) EFEIENS,

- Hyun-Suk Shin (2016)




Five Principles of Green Infra Design
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Mechanism of Green Infra Functions 12l
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Gl Technologies Gl 247|= H4M

Gl ZFREMD F

Flow control Detention Retention Filtration Infiltration Treatment

design flow control Storage infiltration treatment
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From Urban Design with Gl & LID Technology: Multi-Purpo
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GI&LID Urban Design Process

-----------------------------------------------------------------
-

: Building LID

W cixpel

Road LID

i o
R 7
a i HEHY
v H2lAld
is ;
S48 EY
(W@o|8AlE
" ) H . _ i Rey 2P
lllllllllllllllllllllllllllllllllllllllll ,‘lIlIl.lll- H !_l'\_.g'iglq ‘ 3 s 'sa":‘)
. . o(UmoIBAE ! : g
- 7.‘_1%‘;% ..... . a et syﬂ g x
FA:ugolguEsy Tt i s
dol 9 3Y: 5E33 % i
= 2ESFH(ER)

. . .
& . n
’ 3 . g . .
e » .o N s . s
~ R . Ve I Ol N . -
. v ae v -
. .. - Se y . - .
. % o ST e & )
" e \ : F, < . ~
e s \; A AN { be
= o . : R N 2 X% “
------------------------------ o - S ~ - R S 0
- - o a . i L
- R o™ N e 2 NG LS ~
" - . N > .
- i EIC . 4 A . > o e S
H ! y . it Sy ooy
f - X S
" 3 L) Aof o -~ Faw
. Y - 4 J et
» v — A / ry 3
H . » Yo Y ~ F) N
- . TN, " . A
: ! s . Ty, il -
- - “
»
. -
- " 5

P BESEGAE)
HIH Q@ Ka|2 +aEy
Aol 2 HR2 X

XY




Korea Laws and Policy related with Gl & LID

BIED GI&LID B8E BEO EHIE

Need to make Integrated Gl & LID Implementation Law and Regulation
HE GI&LIDED RIED BE, AEDF, 2018F B

1960 ~ 1970 IS 1oz0 R S 190"

N
=)
=)
Q

NN NN NN NN NN NN NN NN NN NN NN NN NN R NN NN NN NN NN NN NN NN NN NN ENENEENENER

Development of Development of Occurrence of water Balance of development
water resources stable water resources pollution accident :  and environment
Flood protection, Social amenity, Limits on natural resources, Resilience to Climate Change
------ environmental protection . enes (Multifuntional Green Infrastructure)
FYET S} Framework Act on the :  Framework Act on Framework Act on Low Carbon,
Law Ng.t‘lgngl_‘La‘ld Envuronmental Policy Green Growth

.............. & ....................: e PSR g A - Sessssssasass il e Shsssssssssssss
: o © Law fo Promote ! Sewerage : o Ooir o Tiiag
H Water ’ Counter- ¥ X : & Support Water Act 2 E Amon dm e Criteria for Runoﬂ I Act on Inspectuon ‘1
: Supply and I measures | Water Quality : Reuse : (Wastewatery de E o Promote & - Retention in Planning and "
:  waterworks 1 Aqainst | & Ecosystem : { Rainwater : 5t0f|3 e l Eva‘uah = Support Counter- measuresll Management for
: : | i : harvesting., Grey: Facility) ﬁ Water | Water Reuse Against natural |1 Water Resources |
¢ Installation tural | Conservation : : E Definiti f
: | Act : water, : my : nstallation Disaster Act ‘ (M etln' lon of |
: Act Disaster | o £ Reuse of treated : gme.ntf 0 lugatlon for - (50mm storage | Vater Cycl y
. ( Rainwater : Act ( easur(_esto : wastewater) : S "y Sectgr"é'ﬁﬁﬁ for lmpert;\ea le e e
‘' h ti nonpoin : Enfo cement - ‘. Area
: arvesting) (Runo_ff fi pollution) P g e 1 ‘ ules on as Multi- I = o e 7’
: Reduction | : %pecial Act on Urban Park ! | Decision, * Residentia Gw o Suoport
\Facilities) | '_:\é?atel e t I|(] tA|c|tt : ml;uchua on %?grsgs L(?cg i Green Bun?(!)n
. —— -4 Developmen nstaliation § perit C t (Ame ndmem
: H (Applﬁatlon offy pos l ri e?:al?n tyl ourse etc. g CoT Entenia: '
: ‘I Technologies |n|| ngge?enftl i IELac tﬂ: Il | Rainwater
. Law ' Land 8 Stancaecs o H Restonn the 1 Mﬁgf’,?ﬁ;'t‘gpt‘ l
: : Planmng) l Detention) INa tuc_'fclle) ater’ \ Harvesting
. Suwon City(Framework Ordinance on rangju City(Framework Ordinance r SeBUTMIEFOPOMEN(FTAMEWSIR. — ~|
Ml Ordinances IWM, 2009/ Ordinance on the Water V\Igter Management & Water Cycle , Ordinance on Restoring Water Cycle &
: Cycle Management, 2009. 6) 2009. 10) 1 Low Impact Development. 2014.1) i

Law(Draft) [ Law to promote and support for urban development of water cycle(draft), 2014. 2
* Framework act on water management to build sustainable water environment(draft), 2015.11




Korea Laws and Policy related with Gl & LID

BIED GI&LID B8E BEO EHIE

Need to make Integrated Gl & LID Implementation Law and Regulation
e Gl&LIDED RIED BHE, HEDH., 20184F BIE

SPECIAL ACT ON THE UTILIZATION
OF WATERFRONTS (MOLIT, 2012)
28] - 22 ER

COUNTERMEASURES AGAINST
NATURAL DISASTERS ACT
(MPSS, 2015)

R Zemm

ENFORCEMENT RULES ON DECISIO
N, STRUCTURE & INSTALLATION
CRITERIA OF CITY & COUNTY PLAN
NING FACILITIES (MOLIT,2014)
B+ 22 5E R
ENFORCEMENT REGULAION ON
WATER QUALITY & ECOSYSTEM
CONSERVATION ACT (ME, 2017)
BRETED
PROMOTION OF AND SUPPORT FO
R WATER REUSE ACT (ME, 2015)
BRETER

Require of application of low impact development in wa
ter front land use plan

Article 19-7 (Standards for Runoff Reduction Facilities) (
1) Runoff reduction facilities shall have the function of r
educing instantaneous rainwater runoff for mitigating d
amage caused by wind, flood, and drought.

Article 8-3 Decision of city & county planning facilities t
o recover a water cycle of natural situation as minimum
stormwater runoff happened from impervious area

Article 73 Report of non-point pollutant reduction plan
with LID method to minimize stormwater runoff happen
ed from impervious area in order to urban development
project

Article 8 Parties intending to construct sports complexe
s, gymnasiums, and government office buildings prescri
bed by Presidential Decree shall install and operate a rai
nwater harvesting facility



Korean urban projects including Gl & LID technology

RIIGI & LIDMNEASNT-BEE DA HEX

Asan Tangjeung
New City

Songsan Green
City

Sejong City

Seoul City
(Rainwater Village
Project)

Suwon City
(RainCity Project)

As a part of the government's green growth plan, it was selected as a pilot site
(1.75 million m2), and for the first time on the urban scale in South Korea, we
introduced a distributed stormwater management system.

Songsan Green City, which will be built up to 2020, is implementing various city
plan to prepare for climate change.

In Sejong City, a LID technique is applied to improve hydrological cycle in the
city (a scale of 689,700 m2). In particular, it aims at mitigating stormwater runoff
and pollution sources, and mitigating heat island phenomenon, preventing
groundwater depletion, and restoring the health of aquatic ecosystems.

This project is an eco-friendly district where through rainwater usage facilities
sending rainwater back into the ground instead of letting rain water to be
thrown away through sewage systems. From 2016 to 2017, 10 villages will be
created, and in 2016, three villages were created with a budget of 1.5 billion
won.

Rain City initiative launched in 2009 in the City of Suwon, the Republic of Korea
to increase the city's water self-sufficiency to 50% by 2030 by building rainwater
harvesting facilities around the city and the surrounding forests.
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Need of GI&LID Research in Rep. of Korea

We don‘tknow...

* In recent years, there are lots of LID technigues developed to restore the natural

phenomenon in various fields

» But, We don’t know how the factors of LID techniques are effective in case of

practical application

How to verify the efficiency?

Alot of BMP/LID/Gls Runoff Reduction
existin the world Nonpoint Pollution
What do we choose? Control

What do we invest? .

What is the besttechnology Carbon Dioxide

in the site? Reduction

Construction Suitability

Solution

Korea LID-Verification
Facility

Verification
Standard

Certification
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Water Management Research Program WMRP]) R&0D/
Research and Technology Development Summary 12 Technology Innovation CO4

_ National Smart Green Infrastructure
and Low Impact Development Research

1 LI

2012.11~ 2018.02

Pusan National University
i‘j_iﬁ Green Land and Water Management Research Institute @

- Smart Gl & LID ResearchvGreup-




INTRODUCTION - Research fund : $25.2 million (25/& M)

Principal Research Institution: Pusan National University
Cooperative Research Institution: KICT, LHI
Research Institution: K-water, AJU, WEMS, DATAPCS, SEOYOUNG, KNU, KEI, CBNU

® Total Research of Period: 2012. 11. 28 ~ 2018. 02. 28
® Ordering Organization: Ministry of Land, Infrastructure and Transport

PURPOSE

Sustainable Green Water City Realization with Human, City and Environment

® Gl & LID Test facilities construct and analysis technology development
® Green infrastructure technology development based on LID
® Integrated design modeland management technology development forwater cycle city based on LID

BACKGROUND

Urbanization:

As climate change and urbanization have
caused the adverse effect on a varety of
factors of water resources in the urban

Climate Change: area. So the Gl(Green Infrastructure) and
PLOWATpRDSRIpTE Joi tess
developed for restoration of urban water

Global Warming: gycle and disaster prevention.
Increasing Greenhouse Gas So this consortium has researched Gl &

— — LID technology efficiency enhancement,
Korea GI&LID element technical advance-

Decreasing Green Area, Increasing Artificial Area

(:rav"('i'hl S Grn-;;\ Wah-:-r '@ vrl:a—?' itv



National Smart GI and LID Research Group

Development and Construction of GI&LID Test
Facilities and Analysis technologies

Research of LID efficiency certification and development of certification
technique standard for application of LID technology
Construction of GI & LID test facility and equipment

Development of Green Infrastructure
Technology Based on LID

Development of GI & LID technologies and systems in the space(park),
road and public facility for sound water cycle urban planning in
response to climate change

Integrated Design Model and Management
Technology development for Water-cycle city
based on Gl & LID

Development of applicable to integrated plan and design method in land
Davelonasrd Aticaesrghlstatetagirig trve lpptdesianfgtdcd n&dID
useqhimodod késsign state using developed standard Gl & LID technologies
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Purpose of Center

carch Realization of demonstration, integration, valte

Constructing integrated LID facility
with design/management/monitoring

'
“Korea LID-Verification Facility ”

B Acquiring Environmentally Friendly Architecture Certification

o Universi i lied Ei | 1 ¥

B Welfare Space Matching Sustainable Architecture with Environmental landscaping
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Project Fields

Verification/certification(using outdoor testbed, indoor test facility) on
performance of GI&LID technologies in hydraulic cycle, disaster prevention, soil,
GI&LID Test & environmentarea

Certification Architectural GI&LID zone - Road GI&LID zone

- Parking lot GI&LID zone - Raingarden GI&LID zone

- Bioretention GI&ID zone

- GI&LID professional education course
CIEARDEG TG -  GI&LID education course for student and citizen
- Support/consultant of government GI&LID policy

- GI&LID national R&D
GI&LID R&D - Local government and business R&D project
- GI&LID research service

- Support of development of GI&LID technologies in business
CIPARDELGIIIS (4|88 -  Operation of technical seminar with

Cooperation - Consultant on plan, design, construction and maintenance of G1&LID
technologies

49



Center Location Map
M

RN
ey
Sabgdgb e
s B
Sabadgbige
Saaaa e
e
rouey

LID '”: LID verification experimental Lab. | Underground clean rain- 1 F Exhibitio | Education hall

LABORA-
TORY

water tank room | LID soil/Road Lab. | Cleaning room 7F  Director room | Research room | Control/Monitoring room

BUILDING

2F Hydraulic analysis room | Environmental analysis room | . . .
Administration office

Equipment tool room
Conference/Education room 1&2 Industry cooperation room

RF High water tank room | Automatic weather system facility |

Architectural & Building GI&LID zone Road GI&LID zone

Green roof Lab. LID
Water tank(50ten] | rainwater harvesting tank(30ton] | ?gg-?IBDEED Parking lot GI&LID zone

High water tank(40ton) | Auto control system(Pump, Water SITE Rain garden GI&LID zone Bioretention GI&LID zone Industry

supply/drainage system) cooperation GI&LID facilities 50



Outside GI & LID Test bed Site

- utside test site is consist of 5 LID-zone(Architectural & building, Road permeable pavement, Parking lot,
Rain

garden and Bioretention LID-zone).
Monitoring system is constructed to measure of stormwater management efficiency (hydraulic cycle and quality)

and basic properties of GI&LID technology in each LID-zone

ZONE GI&LID TECHNOLOGIES ZONE GI&LID TECHNOLOGIES
ARCHITECTURAL & GREEN ROOF RAIN GARDEN RAIN GARDEN TYPE #
BUILDING LID ZONE BUILDING DRAINAGE (RAIN CHAIN) LID ZONE COMPOSITE SAND FILTER
BUILDING PLANTER BOX MONITORING BOX
RAIN BARREL
RAINWATER HARVESTING - RAINWATER STORAGE TANK
MONITORING BOX
BIORETENTION WETLAND-BIORETENTION
LID ZONE DRYPOND-BIORETENTION
ROAD PERMEABLE POROUS CONCRETE o OVERFLOW TREATMENT SYSTEM
PAVEMENT LID ZONE POROUS ASPHALT :-'-'r" o PERMEABLE BLOCK

STREET PLANTER BOX
PERMEABLE BLOCK
COLLECTION AND MONITORING MANHOLE

RAINWATER STORAGE TANK

PARKING LOT POROUS CONCRETE

LID ZONE POROUS ASPHALT
PERMEABLE BLOCK
RAINWATER STORAGE TANK
VEGITATIVE SWALE

MONITORING BOX
51




Outside testbed site

Architectural GI&LID Zone

T Rainwater

Harvesting

Storage ﬂ\
- - | | At Street §§ .
Building Walkway ' Street =
—_ Srfrorrmwatel; 7—> Infilrtrationwélrtrelr'ww
=» Overflow Rainwater utilization




Outside testbed site

==
b R S U

W Road GI&LIDZone

M)

Building | Walkway . Street  Street
Porous Pave. ImperviousPave.
=»> Stormwater => Infiltration water

=» Overflow Rainwater utilization




Outside testbed site

Iy gy mmm N

' Parking lot GI&LIDZone
’:.':!".. i l

Asphalt Concrete Block  Rainwater harvesting

pave. pave. pave.  systemin parkinglot
=> Stormwater = Infiltration water

=» Overflow Rainwater utilization




Outside testbed site

Rain garden GI&LID Zone

e e

RN Sabu0,0,0,0
bbb b e bbb i
Sadadiig bbbyt e bl
Sadadig 840,050,440 Sl
bababyb i, a8 8808 S0 0,0,0,0
shadiby, bbby b ahadidy,
bbb RN bbb i
bbby e bbb i
badabgb i budydyd i

Raingarden3 Saridfilter Raingaiden 2 Raingarden1

=—» Stormwater = [nfiltration water

=» Overflow




Outside testbed site
| |I
| " Bioretention GI&LID Zone

Rainwater

Wetpond Drypond harvesting
system
=» Stormwater =»> |nfiltration water

=» Overflow Rainwater utilization
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Integrated Monitoring System

Road Gl&LIDZone

MWS
-

2735

rk

Parking lot GI&LID
Zone

Zone

LIDresearchBuilding
- Control/ Monitoring Room HighWaterTank  Underground Tank  RainwaterStorageTank

Bioretention GI&LID

Raingarden GI&LID
Zone

BM1 cone -
* BM : Bioretention Monitoring * ROM : Road Monitoring
* BPB : Building Planter Box * RM : Roof Monitoring Box
* BPM : Building Planter Box Monitoring * RSM : Rainwater Storage Monitoring
MW6 « MW : Monitoring Wall » SDM : Stormwater Drainage Monitoring
* PM : Parking lot Monitoring * SPB : Street Planter Box
* RGM : Rain Garden Monitoring * SPM : Street Planter Box Monitoring
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Integrated Monitoring System

////////////

I1] 8

* Building Planter Box . Monitoring Wall . Parklng lot Monltorlng
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Integrated Monitoring System

CI"“ KOREA GI+LID CENTER Research center Facilities| Monitoring | Reference Notice
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Inside GI&LID Verification Laboratory

NAME OF TEST FACILITY

LID-RUNOFFHYDRAULICEFFICIENCY
SIMULATOR(LID-RHES)

LID-HYDRAULICEFFICIENCYTESTOR
(LID-HES)

LID-SMALL MULTI-PURPOSE
SIMULATOR(LID-SMPS)

LID-WATERQUALITYEFFICIENCY
TESTOR(LID-WQET)

LID-MOVABLERAINFALLSIMULATOR
(LID-MRS)

LID-CLOGGING TESTOR OF PAVEMENT-
SOILSYSTEM(LID-CT)

LID-WATERCYCLETESTOR OF
PERMEABLESYSTEM(LID-WTPS)

LID-STRUCTURALSAFETYTESTOROF
PAVEMENTSYSTEM(LID-SST)

DETAILS

» Hydraulic efficiency and soil infiltration capacityexperiment
* Runoff Bed: 2,200 X 5,500 X 1,200mm
* Slope: : 0~45°

« LID technologies verification experiment by artificial rain
e Size : 3,000 X 3,000 X 5,000mm
+ Rainfall intensity : 0~200 mm/hr

* Small-Scale LID simulator that can experiment the character of
variety samples at the same time
e Runoff Plot: 300 X 500 X 50

« Efficiency evaluation of system or each layer to control of nonpoint
source

« Self-assembly rainfall simulator
* Movable rainfall simulator for Fieldtest
*Size:2 X 2X12

Evaluation of continuous permeability of porous materialand
product
* specimen size: 40 X 40

« Hydraulic efficiency and watercycle capacity experiment of
permeable system

« Evaluation of structural safety of porous pavementsystem
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GI&LID Laboratory (Major Test Facilities)

-

AN |\

RAULIC EFFj

\ CEFFICIENCYI_ i€
) LID-SMALLMULTI-PURPOSESIMUL
@ LID\WATER QUALITYEFFICIENCYTESTOR
© LID-MOVABLERAINFALLSIMULATOR
O LID-CLOGGINGTESTOROFPAVEMENT-SOILSYSTEM
@ LID-WATERCYCLETESTOR OFPERMEABLE SYSTEM
© LID-STRUCTURALSAFETYTESTOROFPAVEMENTSYSTE
© LID-GREENROOFEFFICIENCYTESTOR

@ LID-SUSPENDEDSOLIDAGITATOR 61




Future Vision of Korea GI&LID center

World 1st GI/LID Technology In-Out Research Complex
World Leader of GI/LID Research in Three Years !

66 < a a A.
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Future Researchesrelated with Gland LID in Korea
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