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“Everything is simpler than you think
 and at the same time more complex than you imagine.“

(Johann Wolfgang von Goethe)
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Measuring alone will not lead to success
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State of Infrastructure
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reference / spatial
scale

Theme

Recharge :	����	�	��	������#�8�Q��:�#�

                                      Index is normalized to the range -1 to +1
                                   
               -1 = high demand, therefor no wateravailabilty
with              +1 = no demand, therefor highest possible wateravailabilty  
R= surface run off
G= groundwater resources
D= sum of demands of all sectors

region

Meigh et al. (1999)

Index of water scarcity

R ws = W-S
               Q

with  
W = annual freshwater abstr.
S = desalinated water resources
Q = annual available water

Heap et al. (1998)

country region

Indicator
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             Index is normalized to the range -1 to +1
                                  -1 = only external watersources             
                                                          +1 = internal watersources
with              
WA i   = internal resources / primary and secondary
WA ex���������	
����������	�����������������������
��������	���������	���	���������	��

"
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8�

            Index is normalized to the range -1 to +1
                                      -1 = no freshwater abstraction, only recycled water                                                            
              +1 = only freshwater is used to cover demand

             
with
W fresh = freshwater abstraction
W rec. = recycled resources produced

rec. = recycled resources with 
rec. =  WW rec Q 1 = treated stormwater
 WW rec Q 2 = treated greywater  
� ����������������	�����
	���	���
 WW rec Q 5 = treated agricultural wastewater
 WW rec Q 7 = treated industrial  wastewater

Indicator 1 / IN 1

�:�#

Indicator 2 / IN 2

WA ratio

Indicator 3 / IN 3

W prod
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relevan-
ce 

relevant,
R= surface run off is surface water availabiltiy calculated as reliable run off 
G= groundwater resources is groundwater availabilty calculated as potential recharge calculated from the 
monthly surface water balance or potential aquifer yield
variables are calculated and discussed in: 

relevance to Community CS /
comments

�%�&'&�L�&'H��

�%�&'&�L�&'.�� �%�H'H�L�H']

�%�H'H�L�H']
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�%�&'&��� �%�&'.���

relevant, with alterations,
this indicator sums up internal and external watersources at the country level by using absolute num-
�������������
!������������"����������#������	�����"�������	
�	���������	
��	����������	������$���
����
�%�
����
very relevant and indicator is altered accordingly
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WAex: 
primary external watersources are groundwater, surface waterbodies, rivers and stormwater outside of Eco-
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variables are calculated and discussed in: 
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relevant, with alteriations,
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However the concept of documenting the ratio of freshwater against alternative resources is relevant at 
��������
����
�%�
4
Calculation is reformulated to express ratio of recycled watersources over freshwater abstraction.
recycled resources are: desalinated seawater, treated graywater, treated wastewater

fresh = freshwater
!�����0��������"�"�����	��������	��������	����#�
������	��6;;;���

�#�	���
per liter of dissolved solids, most often salt. The global distribution of 
freshwater resources varies greatly from region to region (see Figure 
1). An ‚inventory‘ of Earth‘s waters shows that approximately 97% of the 
global water supply is found in the oceans, which are saline. A very small 
	������"��	
����	�������	
���
��	��������	
����
	������4#4&�����>	���	��
Sea). The remaining water inventory (3%) is ‚freshwater‘. Permanent ice 
(e.g., continental and mountain glaciers) is the largest freshwater storage 
on Earth, accounting for about 2% of the total global supply - or nearly 
69% of the total freshwater supply. Freshwater is also found beneath 
����$	���@����"	���	��#�����	�����	�������	��
���;B��"��������	
�
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swamps and marshes. Minute amounts of freshwater are also stored in 
the soil, the atmosphere and in biological organisms. (U.S. Geological 
J�%����KJLJ�&�O;;V�

variables are calculated and discussed in: 
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reference / spatial
scale

Theme

Reduce

Reuse
Recycle

Indicator

projected / actual demand per person per day      
Basic Human Water Indicator  (BHW)
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Indicator

Volume Wastewater produced 
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Yale Centre for Environmental 
Performance
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Indicator 4 / IN 4
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Indicator 5 / IN 5

D  ratio

Indicator 6 / IN 6

RW  share

Indicator 9 / IN 9

WW  treat

Indicator 8 / IN 8

WW  cov

Indicator 7 / IN 7

WW  prod  
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with
D = demand

million  m3/yr
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data required:
 » number of inhabitants 
 » projected demand per person

relevance to CS /
comments

�%�)'&�L�)'H

projected demands are calculated through disaggregation of wateruses
established demand models such as WISEwater or IWAN (for more information cf. common terminologies section) 
���
������	���������	������"�������
��#����	��
method of disaggregation widely accepted and recommended by International Hydrological Programme (IHP) / UNESCO

data required
 » projected demand per community subarea
 » demand should be based on a montly time series
 » monitoring system for actual demand

 variables are calculated and discussed in: 

refer to  

rainwater use indicator by African Water & Sanitation M& E reformulated to include reliable run-off without
disrespecting environmental demands.
rainwater use calculated as percentage to total demand in order to understand substitution value

�%�&')��

�%�H'&�refer to                                 to  �%�H'/�
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relevant, with alterations:
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 cycle management 
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Intent

Determine availabe 
primary internal resour-
ces within community 
watershed

Calculations 

PRIMARY SOURCES

groundwater extraction 
possible at guaranteed 
groundwater recharge?

stormwater harvesting 
possible at guaranteed 
groundwater recharge?

determine and prioritize
external water sources 
����������������	
�����
������&�
	��&���%����

available volume 
WAenviro = P - R - Ret (G+E)
where 
P: average annual precipita-
tion level
R: run off
Ret: retention, 
G: Groundwater recharge
E: evaporation

Primary resources are to be 
prioritized as they are readi-
liy available with minimal
energy consumption for 
���0�	����

���������%�
��

primary resources are groundwater, surface wa-
terbodies, rivers and stormwater within community 
boundary.
>���������	����������������0����	��$���
���������
a ratio of internal and external primary sources
resources to be prioritized according to technical and 
energy expenditure

uncertainties
comments

determine
Delta based on demand
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availabiltiy needs to respect 
environmental demand and 
to be substracted from total 
����""4�������������	&�O;;Y�

available volume of 
primary internal resources

availabilty of primary internal 
������������
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demand calculations

R1

brutto demand projections 
shall be revised based on 
actual availabilties of prima-
ry internal resources

%�
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source

external resources are to 
be prioritized according to 
energy consumption for 
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available volume of primary 
external resources

R1

sustainable abstraction from primary external 
�����������������������0���
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�%�&')��

�%�&'H��

R1 �:�#

              Result                         Indicator                             indicator variables determined

R= surface run off
G= groundwater resources

pre- result for WAi, , primary resouces 
��
�&��"0�������"	����������"������
�J�O4��������	���������	�����

R: run off

pre- result for WA ex, , primary resou-
������
�&��"0�������"	����������"������
�J�O4��������	���������	�����

W fresh

�%�&'.��

RW share

R1  WA ratio

R2
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R2

 W prod

comment:                           
                                              to be prioritized 
	����������������	�������#�������������0�&�
local Best Practice, economic and ecologi-
cal demands

R1 R2

�%�H'H�L�H']�

R1 R2

 WA ratio

)')')���%�
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N/A

refer to: $�^���������8������-
�����	�8��	����	����	�	��	����
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DEMAND

Determine community 
subareas (S1, S2,...)

Determine total water de-
�	���	"�����	����"0�������
measures per subarea 

Determine total water
demand per subarea +
per use

������������

DEMAND + resulting OUTPUT

determine and document 
total wastewaterquality 
Dis Q output per subarea 

Reduce

Intent Calculations ���������%�
�� uncertainties
comments

the goal is to create 

comparable community 
subareas

number of users
area of subarea 

R3

here, the waterquality needs for distinguished 
uses to be part of the projected summarized 
demand 
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��~��������������	���������	���������
cover demand, alternative sources need to be consi-
dered on the basis of economy (see comments
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replace external wa-
tersources with local 
graywater

�%�)'&��

�%�)')��

where 
C ���"0�������"	����

�%�)'H

Delta D cov. based on 
availability of internal and 
external primary sources

�%�)'.

R2

�:�#

              Result                         Indicator                             indicator variables determined

demand projections after 
�"0���������	����

pre- result for WA int, , prima-
ry resouces only, Conserva-
�����>������	���������	�����

pre- result for WA ext., , 

primary resouces only
 WA ratio

R1  WA ratio
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WASTEWATER 

Determine wastewater
production per subarea + 
per use

Determine % wastewater
level of treatment 
primary, secondary, 
tertiary

Volume produced

in order to guarantee proper 
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Delta based on demand
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              Result                         Indicator                             indicator variables determined

volume of secondary sources is determined

volume of wastewater treated for re-use

volume of wastewater treated at what treatment 
level

volume of wastewater qualities Qx
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Goal A

1st level 2nd level 3rd level 4th level

Category 1

Criterium 1.1

Indicator 1.1.1

Criterium 1.2

Criterium 1.3

Indicator 1.1.2

Indicator 1.1.3

Indicator 1.2.1

Indicator 1.3.1

Indicator 1.3.2

Criterium 2.1 Indicator 2.1.1

Indicator 2.1.2

Goal B

% weight
applied

apply
% weight

% weight
applied

Category 2 % weight
applied

% weight
applied

% weight
applied

% weight
applied

Goal Category Criterium Indicator 
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��������

Goal mandatory
prerequisites
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Quality Sections Evaluation Topics Nr. Criteria Weighting Share of Overall 
Score

ENV1.1 Life Cycle Assessment 3 2,7

ENV1.2 Water and Soil Protection 2 1,8

ENV1.3 Changing Urban Microclimate 3 2,7

ENV1.4 Biodiversity and Interlinking Habitats 2 1,8

ENV1.5 Considering Possible Impacts on the 
Environment 2 1,8

ENV2.1 Land Use 3 2,7

ENV2.2 Total Primary Energy Demand and Renewable 
Primary Energy Share 3 2,7

ENV2.3 Energy-efficient Development Layout 2 1,8

ENV2.4 Resource-efficient Infrastructure, Earthworks 
Management 2 1,8

ENV2.5 Local Food Production 1 0,9

ENV2.6 Water Circulation Systems 2 1,8

ECO1.1 Life Cycle Costs 3 6,8

ECO1.2 Fiscal Effects on the Municipality 2 4,5

ECO2.1 Value Stability 2 4,5

ECO2.2 Efficient Land Use 3 6,8

SOC1.1 Social and Functional Mix 2 1,8

SOC1.2 Social and Commercial Infrastructure 2 1,8

SOC2.1 Objective / Subjective Safety 2 1,8

SOC2.2 Public Space Amenity Value 2 1,8

SOC2.3 Noise Protection and Sound Insulation 2 1,8

SOC3.1 Open Space Offer 3 2,7

SOC3.2 Inclusive Access 2 1,8

SOC3.3 Development Layout and Flexible Use 2 1,8

SOC4.1 Urban Integration 3 2,7

SOC4.2 Urban Design 2 1,8

SOC4.3 Use of Existing Structures 2 1,8

SOC4.4 Art in Public Space 1 0,9

TEC1.1 Energy Technology 2 2,6

TEC1.2 Efficient Waste Management 2 2,6

TEC1.3 Rain Water Management 3 4,0

TEC1.4 Information and Telecomunication Management 1 1,3

Technical Quality (TEC20) TEC2.1 Maintenance, Upkeep and Cleaning 2 2,6

TEC3.1 Quality of Transport Systems 3 4,0

TEC3.2 Quality of Motor Transport Infrastructure 1 1,3

TEC3.3 Quality of Public Transport Infrastructure 1 1,3

TEC3.4 Quality of Bicycle Infrastructure 1 1,3

TEC3.5 Quality of Pedestrian Infrastructure 1 1,3

Participation (PRO10) PRO1.1 Participation 3 1,7

PRO2.1 Concept Development Process 2 1,1

PRO2.2 Integrated Planning 3 1,7

PRO2.3 Municipal Involvement 2 1,1

PRO3.1 Management 2 1,1

PRO3.2 Construction Site and Construction Process 2 1,1

PRO3.3 Marketing 2 1,1

PRO3.4 Quality Assurance and Monitoring 2 1,1

New urban districts, version 2012

Technical Quality 
(TEC)

Environmental Quality 
(ENV)

Global and Local Environmental Impact 
(ENV10)

Life Cycle Costs (ECO10)

Social Qualities (SOC10)

Health, Comfort and User-friendliness 
(SOC20)

Functionality (SOC30)

Aesthetic Quality (SOC40)

Technical Infrastructure (TEC10)

Transport, Mobility (TEC30)

Quality of Planning (PRO20)

Quality of the Management and 
Construction (PRO30)

Resource Consumption and Waste 
Generation (ENV20)

Sociocultural and 
Functional Quality 
(SOC)

Process Quality (PRO)

Economic Quality 
(ECO)

Value Development (ECO20)

WEIGHTING OF CRITERIA
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Indicator 3

W prod

Indicator 4

D ratio (Gleick)

Indicator 5
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Indicator 9

WW  treat
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We can conclude that „decentralized water and wastewater management will 
be the key for sustainable water management in the future given the rate of ra-
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the widening gap between drinking water demand and supply
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THE CITY
Municipal area 707 sq km  
Total area (Hyderabad Metropolitan Area) 1,905 sq km
Population (2005) 7 million
Population (2011), as projected in 2005-06 8.2 million

THE WATER
Demand
Total water demand as per city agency (HMWSSB) 1,300 MLD 
Per capita water demand as per HMWSSB 187 LPCD
Total water demand as per CPHEEO @ 175 LPCD 1,216 MLD
Sources and supply
Water sources Surface* and 

groundwater
Water sourced from surface sources 88%
Water sourced from groundwater 12%
Total water supplied 930 MLD 
Per capita supply 134 LPCD
Leakage loss 40%
Actual supply (after deducting leakage losses) 558 MLD
Per capita supply (after leakage losses) 80 LPCD
Population served by water supply system 70% 
Per capita supply in the served area 114 LPCD
Demand-supply gap (after leakage losses) 742 MLD
Treatment
Number of WTPs 5
Total treatment capacity 967 MLD
Actual treatment 967 MLD
Future demand and supply
Demand (2011), as projected in 2005-06 1,833 MLD
Augmentation needed to meet the demand 903 MLD
Required increase in supply 97%

THE SEWAGE
Generation
Sewage generated as per CPCB 605 MLD
Sewage generated as per city agency 600 MLD
Collection
Length of sewerage network 2,400 km
Population covered by sewerage network 63%
Area covered by sewerage network 70%
Treatment
Number of STPs 2
Total treatment capacity 133 MLD
Actual sewage treated 133 MLD
Disposal Musi river
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Musi river

Hussain
Sagar

Hyderabad

HYDERABAD’S WATER SOURCES
The city is travelling afar in its search for water – from 15 km to 116 km – and tapping a variety of sources 

Sources: Anon 2006, Hyderabad City Development Plan, JNNURM and Ramachandraiah Chigurupati and Vedakumar Manikonda 2007, Hyderabad’s water issues and
the Musi river: Need for integrated solutions, paper presented at the International Water Conference, Berlin, September 12-14

CAPACITIES AND SUPPLY 

Source Designed Maximum 
capacity supply 
(MLD) (MLD)

Osman Sagar 115 40-68

Himayat Sagar 91 40-50

Manjira Phase I 68 68

Manjira Phase II 135 135

Manjira Phase III (Singur) 171 171

Manjira Phase IV 176 176

Krishna Phase I 410 261

Groundwater 115

Total 1,000-1,044 

Source Osman Sagar Himayat Sagar Manjira-I Manjira-II Manjira/ Manjira/ Krishna 
Singur-III Singur-IV

Year of commissioning 1920 1927 1965 1981 1991 1993 2004

River Musi Esi Manjira Manjira Manjira Manjira Krishna

Reservoir Osman Sagar Himayat Sagar Manjira Barrage Manjira Barrage Singur Dam Singur Dam Nagarjuna Sagar

Distance from 15 9.6 58 59 80 80 116
Hyderabad (km)

WHERE THE WATER CAME FROM OVER TIME

NIZAMSAGAR DAM
105 km

MANJIRA-SINGUR 
Phases III and IV, 
1991 and 1993, 80 km 
from Hyderabad

MANJIRA 
Phases I and II, 1965
and 1981, 58-59 km
from Hyderabad

OSMAN SAGAR 
1920, 15 km from Hyderabad

HIMAYAT SAGAR
1927, 9.6 km from
Hyderabad

KRISHNA PHASE I
(Nagarjuna Sagar project)
2004-05, 116 km from
Hyderabad, to bring 130 MLD
by 2021
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WA ratio
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W prod

Indicator 4

D ratio (Gleick)

Indicator 5

D  ratio

Indicator 8

WW  cov

Indicator 7

WW  prod

Indicator 6

RW  share

Indicator 9

WW  treat
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Indicator 1
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D ratio (Gleick)
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LEED-ND

Leadership in Energy and 
Environmental Design for 
Neighborhood Development 
Rating System

U.S. Green Building Council 
(USGBC), Congress for the 
New Urbanism, Natural Re-
sources Defense Council

United States of America

independent, non-government

www.usgbc.org/DisplayPage.
aspx?CMSPageID=148

Jeffrey Lovshin
email: jlovshin@usgbc.org

...

2009

2008

>����0�	�����������

Logo

Founding Institution

Country of Origin

Sponsorship: private/state

Website

Contact 

Contact for water related 
issues

Founding year

Pilot phase

BREEAM Communities

Building Research 
Establishment‘s Environmen-
tal Assessment Method

Building Research Establish-
ment (BRE) Global

Great Britain

State

http://www.breeam.org/
communities

tel: +44 (0)1923 664462
email: breeam@bre.co.uk

...

2009

2008

DGNB Stadtquartiere

Deutsches Gütesiegel für 
Nachhaltiges Bauen

Deutsche Gesellschaft für 
Nachhaltiges Bauen (German 
Sustainable Building Council)

Germany

independent, coop /w govern-
ment

http://www.dgnb.de/_en/
index.php

Stephan Anders
tel: +49 (0)711 722322-45
email: s.anders@dgnb.de

Prof. Wolfgang Dickhaut / 
HCU Hamburg, 
Anja Schumann / 
H2O Consult, Ulm

2007

2009

CASBEE-UD

Comprehensive Assessment 
System for Building Environ-
����	
�$"0������

Japan GreenBuild Council 
(JaGBC)

Japan

State

http://www.ibec.or.jp/CASBEE/
english/download.htm

Nobufusa Yoshizawa (Mr.)
tel: +81-3-3222-6728
email: yoshizawa@ibec.or.jp

...

2007

-

GENERAL INFORMATION

InternationalJ�������
	���0�	���� International National National

3 Stages:
- Preliminary assessment of 
the certification potential befo-
re permit planning (optional)
- Pre-certification (max. 75% 
completion of project)
- Certification (buildings and 
infrastructure are completed)

- 3 Core Categories
- 12 prerequisities
- 41 sub-categories
-10 bonus credits for innovati-
on & regional priority
- Points earned are summed 
for a total score

>����0�	�������;'�Y��������
Silver (50-59 points)
Gold (60-79 points)
Platinum (��80 points)

Credit-point system
Max 110 credits
(100 plus 10 bonus credits)

LEED Accredited Assessor

>����0�	������������

J��������"����������0�	��

Evaluation method

Evaluation through

Rating benchmarks

3 Stages:
- Registration
'�[�����	
����'�����0�	��������
assess the preplanning phase 
'�>����0�	������J���������
of the required documents 
before commencement of 
approval procedure 

BREEAM Accredited 
Assessor

Weighted credit-point system 
Max 107%
(119 plus 7 bonus points)

3 phases:
'����'�����0�	�������
	����#�
(master plan, valid to 5 years)
'�>����0�	����
��	
���
���
infrastructure (min. 75% of inf-
rastructure, valid to 5 years)
'�>����0�	�����	���������4�
75% building contruction (in 
perpetuity)

...

Credit-point system, Check 
List Points (CLP)

4 Steps:
1) Main Sheet – Basic infor-
mation 
2) Score Entry Sheet 
3) Score Sheet 
4) Assessment Results Sheet                                                 
Basic information,

CASBEE Accredited 
Assessor(s)

Letter-grade system
-  Matrix comparison of ave-
raged, weighted scores from 
core categories for grade

PROPERTIES OF CERTIFICATE

- 5 Core Categories
- 12 mandatory credits
- 40 sub-categories
- 7 bonus percentages for 
innovation
- Points earned are weighted 
catagorically, then summed 
for a total score

- 5 Core Categories
- 46 sub-categories

Pass (30% - 44% points)
Good (45% - 54% points)
Very Good (55%-69% points)
Excellent (70% - 84% points)
Outstanding (��85% points)

Poor (C)
Fairy Poor (B-) 
Good (B+)
Very Good (A)
Excellent (S)

Bronze (>50% points) 
Silver (>65% points)
Gold (>80% points) 

- 2 Sections, with 3 Core 
Categories each
- 82 sub-categories
- Points earned are weighted 
individually, then again in 
small groups. Points from 
each Section are compared 
on a matrix for a letter grade

A



Green Star Communities

Green Building Council of 
Australia

Abu Dhabi Building Council

Australia

State

http://www.gbca.org.au/green-
star/green-star-communities/

Termeh Hezareh 
tel: +612 8239 6227
email: Termeh.Hezareh@
gbca.org.au

...

-

June 2012

Green Building Index for 
Township

Logo

Greenbuildingindex SDN BHD

Malaysia

State

www.greenbuildingindex.
org

Abu Dhabi

State 

 http://www.estidama.org/pearl-ra-
ting-system-v10/pearl-community-
rating-system.aspx?lang=en-US

tel: +603 2283 2566
email: info@greenbuildingin-
dex.org

...

...

...

-

2010

BREEAM-NL

BREEAM-NL Area 
Development

Dutch Green Building Concil

Netherlands

independent, membership 
based

http://www.breeam.nl/gebied/
breeam_gebied

Martin Springer
tel: +31 (0)10 30 32 777
email: helpdesk@dgbc.nl

...

August 2012

Indian Green Building 
Council

Indian Green Building Council 
- Townships

Indian Green Building Council

India

State

http://www.igbc.in/
site/igbc/testigbc.
jsp?desc=267002&event=267001

Rohith Ravula
Executive – Green Buildings
Tel: +91 90001 23299

...

January 2011

November 2010

PCRS Estidama

NationalNational NationalNational National

...

...

Credit-point system 
Max 110
(100 plus 10 innovation 
points)

$J!*^~�~��'���	�
��	
�0���
Professional

Credit-point system
Max 162 credits
(159 plus 3 inovation credits)

4 Stages:
Stage 1: Application & Re-
gistration 
Stage 2: Planning Assess-
ment (PA) 
Stage 3: Final Planning 
Assessment (FPA)
J�	#�����>���
������������0-
cation Assessment

- 6 Core Categories
- 45 sub-categories
- Points earned are summed 
for a total score

>����0����};'V}��������
Silver (66-75 points)
Gold (76-85 points)
Platinum (>85 points)

Point System - 100 Points

L�*�>����0��

...

BREEAM-NL Acknowledged 
Assessor

Weighted credit-point system 
Max 110%
(163 plus 10 bonus points)

3 Stages:
Stage I: 50% of total infra-
structure development
Stage II: 75% of infrastruc-
ture and 25 % of residential 
development
Stage III: 100% infrastructure 
& residential development 

Point System – 200 Points 
(incl. mandatory credits)

1 Pearl (<55 points)
2 Pearls (55-74 points)
3 Pearls (75-99 points)
4 Pearls (100-124 points)
5 Pearls (125+ points)

4 Star (45-59 points)
5 Star (60-74 points)
6 Star (75+ points)

 The Pearl Community Rating 
System for Estidama 

- Pearl Rating System Preparation
Step 1: Register Development
J����O��~��������	
�0������"������	

Step 3: Conduct Workshops
- Pearl Design Rating
Step DR4 – Review & Update
Step DR5 – Issue Design Submission
Step DR6 – Review by Assessor
Step DR7 – Achieve Design Rating
- Pearl Construction Rating
Step CR4 – Review & Update
Step CR5 – Issue Construction Sumission
Step CR6 – Review by Assessor
Step CR7 – Achieve Construction Rating

- 7 Core Categories
- 20 required credit catagories
- 44 credit categories
- Points earned are summed 
for a total score

September 2011

Pilot Phase

Indian Green Building Council 
- Green Townships

>����0����6;;�66Y��������
Silver (120–139 points)
Gold (140–159 points)
Platinum (160–200 points) 

- 5 Core Categories
- 10 mandatory credit cata-
gories
- 29 sub-categories
- Points earned are summed 
for a total score

1 Star (30% - 44% points)
2 Stars (45% - 54% points)
3 Stars (55%-69% points)
4 Stars (70% - 84% points)
5 Stars (��85% points)

Green Star Australia

- 6 Core Categories
- 20 required credit catagories
- 44 credit categories
- Points earned are summed 
for a total score

Green Building Index
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LEED-ND

Voluntary

Although LEED certifcation 
system provides guidelines 
to planning authoritys on new 
sustainable/green buildings 
and communities

Context within the plan-
ning system

BREEAM communities

Voluntary

DGNB Stadtquartiere

Voluntary

CASBEE-UD

Voluntary 

PROPERTIES OF CERTIFICATE

��O����������	
���
���#�����O;�
acres, if > 320 acres site is 
divided into subunits

Mixed used, basic requi-
rement: connection to an 
existing quarter

New developments, redeve-

��������"������0�
�������&�
existing neighborhoods

Size of site / project

Uses

Application area

Moderate or large mixed-use 
developement

Mixed use

New developments and for 
renewal or redevelopment of 
existing communities

Min. 1 hectar gross building 
land with building ensemble 
and public spaces

Mixed use, 15-85% residential
public spaces

New developments

No requirements

Mixed use

Can be applied to new deve-
lopment areas, and to existing 
neighbourhoods

PROPERTIES OF PROJECT

Regional adaptability is given,
In terms of water related 
issues, different climatic 
conditions, the measures 
applied might be completely 
different depending on the 
local climate. 

!����$$^'_^������0�	������
applicable with restrictions 
on an international level. In 
some points like in the case 
of stormwater management 
local precipitation data is 
required. The way the data 
is recorded might differ to 
other national standards that 
might be very complicated to 
be translated to the American 
system. Furthermore, the 
measuring system might be 
different as well (gallons to 
liters etc.). The conversion 
from one measuring system 
to the other would mean 
additional time and effort for 
the planners but not a severe 
handicap in the application of 
the rating system. 

Chris Marshall, LEED® AP ND
LEED® Technical Development
cmarshall@usgbc.org
Direct 202.609.7158

Regional Adaptability

International Adaptability

Is partly taken into account, 
local climate is more or less 
neglected 

Internationally applicable with 
some restrictions, European 
and British norms as basis. 
Upon examination of the 
BRE Global Website and the 
BREEAM manual, it appears 
��	�������\$$~�������0�	�����
system has been adapted for 
other country part of the UK 
and Ireland. 

The BREEAM system seems 
to rely on various Environ-
mental Agencies within the 
UK as a benchmark for a 
standard or criteria. Therefore 
unless similar agencies and 
regulations are in existence 
internationally, BREEAM 
would have to be adapted for 
each individual country and/
or State. Although measu-
rements are in the Metric 
systems, allowing for the 
quantitative values to be used 
in Mainland Europe.

...

The DGNB Stadtquartiere is 
still in its pilot phase and not 
yet implemented. It will allow 
adaptations for international 
application, as it integrates all 
requirements from European 
legislation and engineering 
standards.

Michael Dax
DGNB Internationalisierung
M.Dax@dgnb.de
Direct:

CASBEE has a high adapta-
bility for the region of Japan, 
due to the climate factors 
being excluded and being very 
general and qualitative in the 
scoring of the system.

,,The Internation Organization 
for Standardization (ISO) is 
also working on the deve-
lopment of the international 
standard on the method of 
assessing environmental 
performance of building “TC59/
SC17”” 

CASBEE if it complies with the 
international standard, may 
be used internationally in the 
future.

No current international pro-
jects are underway. 

ADAPTABILITY

contact: regional adaption

A



Voluntary Voluntary

Green Star Australia

...

Indian Green Building 
Council

Voluntary

Estidama

� 4 buildings, of class 1-19 
structures (except class 4), as 
�
	���0��������������
���#�
Code of Australia.

Mixed use

Clear site boundary and 
development plan managed 
by government, private, or 
community-owned develop-
ment entity. Meaningful result.

Estidama is focused on the 
rapidly changing built envi-
ronment. 

...

Used for site, community and 
environmental planning for 
townships.

For Project Teams, Building 
owners, Contractors, Govern-
ment, Design & Build Con-
tractors and other Developers

...

All area developments: 
#����0�
��&������0�
��&�
������	�������"�#����0�
���
	��������0�
��&	������������
that are less plan-oriented 
and integrated in design, such 
as temporary transformations 
or adaptive reuse.

~��
��	������"���������0�������
physical boundaries of the 
area.

~�������0��������"�	��������
of commercial, industrail, and 
residential. At least 25% must 
be zoned commercial.

The rating system is designed 
to address large develop-
ments and it is mandatory to 
include residential develop-
ment as part of the township.

The rating system is designed 
to address large develop-
ments and it is mandatory to 
include residential develop-
ment as part of the township.

...

...

The Green Building Index is 
��%�
����������0�	

��"�������
Malaysian tropical weather, 
environmental and
developmental context, cultu-
ral and social needs.

The Green Building Index is 
��%�
����������0�	

��"�������
Malaysian tropical weather, 
environmental and
developmental context, cultu-
ral and social needs.

The international adap-
tability of this program 
is undetermined. This 
program was designed for 
the climate in the UAE, 
which heavily relies on the 
reduction and conserva-
tion of water. I believe 
adjustments could be 
made to allow for a more 
������	����	
������0�	�����
system to be made, but 
as the certifcation system 
is designed right now, it is 
more focused on commu-
nities situated in a desert 
�
��	��4�!��������0�	�����
references many ISO 
standards for the criteria 
credit rating.

...

...

Green Townships were de-
��#���������0�	

��"���*���	��
towns. The credits available 
have the very little weight 
on the water aspect of the 
design. 

Through my reading, I have 
not noticed any attempt to 
adapt this rating system 
internationally. I believe due 
������������0�	

������#��	���
the adaptation of the rating 
system into the existing Indian 
infrastructure.

 � 1000 residential population, 
if > 20,000-30,000 people the 
project must be divided into 

In the design and construction 
of low impact developments 
on the community scale. After 
2 years of building being ope-
rational and has a occupancy 
of 80% , a Pearl Operational 
Rating can be given

This program was designed 
���������������0�
���������
emeriate of Abu Dhabi. 
Through correspondance 
with the Emirates BC that 
ESTIDAMA is a base require-
ment for any new community 
developments.

Required - 

„Estidama ...is a mandatory 
system that must be applied 
for any new project in the 
Emirate of Abu Dhabi.“

Emirates Green Building 
Council
�"0�������	���#��4��#

Green Building IndexBREEAM-NL
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LEED-ND

- Smart location (req)
- Wetland and water body conser-
vation (req.)
- Floodplain avoidance (req.)
- Steep slope protection (1point)
- Site design for habitat or wetland 
and water body conservation (1 
point)
- Restoration of habitat or wetlands 
and water bodies (1 point)
- Long-term conservation manage-
ment of habitat or wetlands and 
water bodies (1 point)
'�>����0���#�������
���#������4�
- Indoor water use reduction (req.)
- Construction activity pollution 
prevention (req.)
'�>����0���#�������
���#���}��������
- Indoor water use reduction (1 
point)
- Outdoor water use reduction (2 
points)
- Minimized site disturbance (1 
point)
- Rainwater management (4 points)
- Wastewater management (2 
points)
-Access to civic and public space 
(1 point)
- Compact development (req)
- Compact development (6 points)
- Reduced parkinglot footprint (1 
point)
- Tree-lined and shaded streets-
capes (2 points)
-Local food production (1 point)
-Agricultural land conservation (req)

Smart Location and Linkage 
- 28 points
Neighbourhood Pattern and 
Design - 41 points
Green Infrastructure and 
Buildings - 31 points
Innovation & Design Process/
Regional Priority Credit - 10 
points

The manual and the procedu-
���������������0�	���������
�	��
and traceable. The application 
of the required aspects seems 
to be manageable for the 
involved planners. 

...

- 8 of 12 prerequisites are 
water-related
- 22 of 41 credit categories 
are water-related
- 30 of 100 available points 
are water-related

Water related touchstones 
- qualitative

Core Category Break-
down

User-friendliness

Water related touchstones 
- quantitative

Overall emphasis or Main 
Points

BREEAM communities

- Flood risk assessment (req.)
- Water strategy (req.)
- Land use (req.)
- Utilities
- Adapting to climate change
- Flood risk management
- Water pollution
- Landscape
- Sustainable buildings
- Rainwater harvesting

Governance - 9.3%
Local economy - 14.8%
Social wellbeing - 17.1%
Environmental conditions - 
10.8%
Resource and energy - 21.6%
Land use and ecology - 
12.6%
Transportation and movement  
- 13.8%

Overall, BREEAM seems to 
be very user-friendly. The 
criteria are outlined in a man-
ner in which each credit that 
���������
������
�	�
����0���4�
The structure of the manual 
seems to be easy to browse 
and categorized in various 
criteria. The customer service 
��	""����%������"0�
�����#���	���
information from.

- 3 of 12 mandatory credits 
are water-related
- 10 of 40 credit categories 
are water-related

DGNB Stadtquartiere

- Life Cycle Assessment
- Water and Soil Protection
- Biodiversity and Interlinked 
Habitats
- Considering Possible Im-
pacts on the Environment
- Land Use
- Local Food Production
- Water Circulation Systems
'�$"0�������	���K��
- Concept Development 
Process
- Construction Site and Const-
ruction Process
- Quality Assurance and 
Monitoring
- Public Space Amenity Value
- Open Space Offer
- Information and Telecommu-
nication Infrastructure
- Rainwater Management

Ecological quality - 22,5%
Economical quality - 22,5%
Sociocultural and functional 
quality - 22,5%
Technical quality - 22,5%
Process quality - 10%

...

...

...

CASBEE-UD

- Conservation and creation of 
habitat
- Consideration and conservation of 
microclimates in pedestrian space 
in summer
- Consideration and conservation of 
water environment
- Environmentally responsible const-
ruction management
- Mitigation of impact on geologic 
features outside the designated area
- Monitoring and management 
system
- Performance of supply and treat-
ment systems
- Reduction of mains water supply 
(load)
- Reduction of rainwater discharge 
load
- Reduction of the treatment load 
from sewage and graywater
�\���������"����������	
����	������
the environment outside the designa-
ted area in Summer

Natural Environment
Service functions for the desig-
nated area
Contribution to the local 
community 
Environmental impact on 
microcliates, facade and 
landscape
Social infrastructure
Management of the local 
environment

The manual gives very little or 
no quanitative analysis, it is 
describes as opinion or points 
are awarded if a system is 
present.
I personally found CASBEE 
very complicated to under-
stand. They did very little to 
simpify it for wide spread use 
	���#�%	�����0���4�

...

- 17 of 82 credit categories are 
water-related
- 52 of 283 available points 
(before individual weighting) 
are water-related

WATER ASPECTS

ASSESSMENT

Refer to LEED-ND Case 
Study 2011 pdf

Sample projects MediaCity UK, Manchester, 
UK
Masthusen, Malmö, Sweden
J��"0�
�������#�>���	��&�
J��"0�
�&�K 

13 model projects in Germany 
and European countries

IBEC-C0001-UD

...

A
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- Sustainable Building Guidelines 
(req.)
- Community-Dedicated Infra-
structure  Basic Commissioning 
(req.)
- Construction Environmental 
Management
- Natural Systems Assessment 
(req.)
- Natural Systems Protection 
(req.)
- Natural Systems Design and 
Management Stategy (req.)
- Habitat Creation and Resto-
ration 
- Minimum Pearl Rated Buildings 
(req.)
- Open Space Network
- Pearl Rated Buildings Within 
Communities 
- Community Water Strategy 
(req.)
- Building Water Guidelines (req,)
- Water Monitoring & Leak Detec-
tion (req,)
- Community Water Use Reduc-
tion: Landscaping
- Community Water Use Reduc-
tion: Heat Rejection 
- Community Water Use Reduc-
tion: Water Features 
- Stormwater Management 
'��	����$"0��������
���#��
- Hazardous Waste Management

Governanace - 21 points
Design - 11 points
Liveability -23 points
Economic Prosperity - 19 
points 
Environment - 26 points
Innovation - 10 points

...

...

- 10 of 37 credit catagories 
are water-related
- 19 of 100 available points 
are water-related

- 9 of 20 required catagories 
are water-related
- 10 of 42 credit categories 
are water-related. 
- 59 of 159 avaiable points 
are water-related

- Reduced Water Use 
- Reduction in Water Use by 
Wastewater Treatment 
- Biodiversity Conservation 
- Land Reuse 
- Flood Management and 
Avoidance 
- Wetland and Water Body 
Conservation 
- Agricultural Land Preserve 
- Hill Slope Development 
- Sustainable Stormwater 
Design and Management 
- Proximity To Existing Infra-
structure 
-Services Infrastructure 
Provision
- Green Spaces  
- Compact Development 
- Health in Design 
- Site Sedimentation and Pollu-
tion Control 
- Sustainable Construction 
Practice 
'�L�*�>����0�����
���#

Climate, Energy & Water - 20 pts

Environment & Ecology - 15 pts

Community Planning & Design 
- 26 pts

Transportation & Connectivity 
- 14 pts

Building & Resources - 15 pts

Business & Innovation - 10 pts

Readily available for use by 
any interested party. Clear 
and precise point categories, 
and intentions.

Integrated Development 
Process - 10 points
Natural Systems - 14 points
Livable Communities - 38 
points
Precious Water - 37 points
Resourceful Energy - 42 
points
Stewarding Materials - 18 
points
Innovating Practices - 3 points

I found this manual very 
user-friendly; it shared many 
characteristics with the LEED-
program. It was very well laid 
out and organized. 

...

- 17 of 45 credit categories 
are water-related
- 34 of100 available points are 
water-related

...

BREEAM-NL

- Characteristics of the area
- Water usage
- Food
- Land use
- Soil contamination
- Urban programme
- Abiotic structures
- Ecological values
- Underground infrastructure
- Sustainability performance 
of buildings
- Flood risks
- Rainwater management
- Social cohesion
- Perception of surroundings
- Water quality 

Management - 18%
Synergy - 18%
Sources - 17%
Spatial Development - 20%
Welfare & Prosperity - 12%
Area climate - 15%
Innovation - 10%

...

...

- 15 of 46 credit catagories 
are water-related
- 52 of 163 available points 
are water-related

Indian Green Building 
Council

- Avoid Development of Inna-
propriate Sites (req.)
- Soil Erosion Control Plan 
(req.)
- Preserve Existing Trees & 
Water Bodies 
- Retain Natural Topography - 
Public Landscape Areas
- Local Fruits and Vegetables 
- Land Use Optimization (req.)
- Green Buildings
– Rainwater Harvesting 50% 
(req.)
– Rainwater Harvesting, 75%, 
95%
– Waste Water Treatment, 
100% 
– Waste Water Reuse, 75%, 
95% 

Site Selection & Planning - 40 
Pts

Land Use Planning - 44 Pts

Transportation Planning - 30 Pts

Infrastructure Resource Ma-
nagement - 70 Pts

Innovation in Design & Techno-
logy - 16 Pts

!��������0�	���������������
very basic and is very easy 
to use

...

 - 4 of10 mandatory credits 
are water-related 
- 8 of 29 credit categories are 
water-related
- 56 of 200 available points 
are water-related

Estidama

...... ...... ...

Green Building IndexGreen Star Australia

- Environmental Management
- Adaptation and Resiliance
- Site Selection
- Site and Context Analysis
- Access to Fresh Food
- Site Sensitivity
- Ecological Enhancement
- Green Buildings
- Potable Water Consuumption
- Stormwater
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Indicator  7  – W
W

 prod   
Production of different 
w

astew
ater qualities com

pared 
to total w

astew
ater volum

e 
 

 W
W

 prod  = �
�

 ��    
�

�
 �����  	 100 %

  
 

  W
W

 Q
 1 = untreated storm

w
ater 

W
W

 Q
 2 = greyw

ater   
W

W
 Q

 3 = yellow
 w

ater 
W

W
 Q

 4 = blackw
ater 

W
W

 Q
 5 = agricultural w

astew
ater 

W
W

 Q
 7 = industrial  w

astew
ater

Indicator 8  – W
W

 cov   
w

astew
ater qualities used to 

cover total dem
and 

 W
W

 cov  = �
�

 ��    

 

 	 100 %
 

Indicator  9 – W
W

 treat   
Share of prim

ary, secondary 
and tertiary treatm

ent against 
total w

astew
ater volum

e and 
total w

astew
ater treated 

 �
�

 ����� 
�

�
 ����� 	 100% =  �

�
 ����� �  

�
�

 ����� +
�

�
 ����� � 

�
�

 ����� +
�

�
 ����� �

�
�

 �����  � 	 100 %
 

 

W
W

 treat 1 = prim
ary treatm

ent 
W

W
 treat 2 = secondary treatm

ent 
W

W
 treat 3 = tertiary treatm

ent 
  

Planning step 
Form

ular 
 

 
P.S. 1.2 + 1.3 
Available internal prim

ary 
resources, groundw

ater and 
reliable run-off only 

 W
A enviro  = P - R - Ret (G

+E) 
 

P: average annual precipitation level 
R: run off 
Ret: retention,  
G: Groundw

ater recharge 
E: evaporation 

R 1 
brutto dem

and coverage based 
on availabilities of prim

ary 
internal resources 
 

D cov.=
 WA i prime �

�
D Sx 

���

���
 in f (t)  

  

       D cov = com
m

unity dem
and 

coverage 
D total= com

m
unity BRU

TTO
 

dem
and 

D total red = total N
ETTO

  
com

m
unity dem

and after efficiency 
m

easures  
D Sx= dem

and of Subarea X 
CSx = Conservation coefficient of 
subarea x 
    

P.S. 2.2 
total w

ater dem
and per 

subarea + 
per use w

ith w
aterquality share 

 

D total = �
D Sx 

���

���
 in f (t,Q) 

 

P.S. 2.3 
total w

ater dem
and per 

subarea + 
per use w

ith w
aterquality share 

after efficiency m
easures 

 

D total red.= �
D Sx  

�=�

���
 x  CSx  in f (t,Q) 

 

B
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Indicator 
Form

ular 
 

 
Indicator 1- W

AI 
W

ater availability index 
 W

AI = �����
� ����  

 

 

Index is norm
alized 

 to the range -1 to +1      
         

-1 = high dem
and, therefor no 

w
ateravailabilty 

 
         

+1 = no dem
and, therefor 

highest possible w
ateravailabilty   

 

 R= surface run off 
G= groundw

ater resources 
D= sum

 of dem
ands of all sectors 

Indicator 2- W
A ratio  

Internal vs. external available 
w

ater resources 

 W
A ratio  = �

� �� �
� ��

�
� ���

� ��  
 

Index is norm
alized to the range 

-1 to +1                
      

         
-1 = only external w

atersources     
+1 = internal w

atersources 
 

W
A i   = internal resources / prim

ary 
and secondary 
W

A ex = external resources are 
inflow

s into the ecoblock boundary / 
prim

ary and secondary 

Indicator 3- W
A prod  

Total production of recycled 
resources against freshw

ater 
abstraction 

 W
 prod  = �

 ���!"� �
 ��#

�
 ���!"� �

 ��#  
 

 Index is norm
alized to the 

range -1 to +1 
   -1 = no freshw

ater abstraction, 
only recycled w

ater                          
+1 = only freshw

ater is used to 
cover dem

and 

W
 fresh = freshw

ater abstraction 
W

 rec. = recycled resources 
produced 

Indicator 4 – D ratio (G
leick)  

Projected/actual dem
and per 

person per day against Gleick 
Basic Hum

an W
ater indicator 

 D ratio (G
leick)  = 
 $��&�#��'  /  
 �#�*��

-2 34 /$��!�5
  	 100 %

 

 

D projected = planned project  
dem

and 
D actual = project  dem

and in 
project operation 

Indicator 5 – D ratio  
Projected  against actual 
dem

and 

 D ratio  = 
 $��&�#��'    

 �#�*��

 	 100 %
 

 

D projected = planned project  
dem

and 
D actual = project  dem

and in 
project operation 

Indicator 6 – RW
 share   

Share of rainw
ater use against 

total dem
and 

 RW
 share  = 6�

    

 

 	 100 %
 

       

 RW
 = rainw

ater as %
 of reliable run-

off 
D = total dem

and 
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resources  after efficiency 
m

easures 
 

D cov.=
 WA i prime +

WA i second.+WA e prime.�D total red. 

P.S. 3.6 
Q

uality of W
astew

ater  
produced  
per subarea + per use 

WW WW total  = �
WW Sx  

	=�

���
in f (t,Q) 

   

P.S. 3.7 
Share of prim

ary, secondary 
and tertiary treatm

ent against 
total w

astew
ater volum

e and 
total w

astew
ater treated 

 �
�

 ����� 
�

�
 ����� =  �

�
 ����� �  

�
�

 ����� +
�

�
 ����� � 

�
�

 ����� +
�

�
 ����� �

�
�

 �����  � 	 100 %
 

   

B
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R 3 
brutto dem

and coverage based 
on availabilities of prim

ary 
internal and external resources 
 

D cov.=
 WA i prime +

WA e prime�
�

D Sx 
���

���
 in f (t,Q)  

  

 W
A I prim

e = internal and prim
ary 

w
ater resources 

W
A e prim

e = exernal and prim
ary 

w
ater resources 

 W
W

 total = total w
astew

ater 
volum

e 
W

W
 Sx = w

astew
ater volum

e of 
Subarea X 
W

W
 Q

x = w
astew

ater quality X 
  W

W
 treat 1 = prim

ary treatm
ent 

W
W

 treat 2 = secondary treatm
ent 

W
W

 treat 3 = tertiary treatm
ent 

 Ideal scenario versus actual availabilities 

dem
and coverage based on 

availabilities of prim
ary internal 

and external resources  after 
efficiency m

easures 
 

D cov.=
 WA i prime +

WA e prime.�D total red. 
 

P.S. 2.4 
total w

astew
aterquality  output 

per subarea  
 

WW total  = �
WW Sx  

	=�

���
in f (t,Q) 

 
 

WW S1  = �
WW Qx  

	=�

���
in f (t) 

 

P.S. 3.1 
Sm

art source m
ix ideal 

scenario: 
total w

ater dem
and per 

subarea + 
per use w

ith w
aterquality share 

 

D total = �
D Sx 

���

���
 in f (t,Q) 

 

P.S. 3.3 – P.S 3.5 

WW total  = �
WW Sx  

	=�

���
in f (t,Q) 

 

R 4 
dem

and coverage based on 
availabilities of prim

ary and 
secondary internal and external 

D total = �
D Sx 

���

���
 in f (t,Q) 
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Consent form
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APPENDIX D 
LIST OF CONTACTS + INTERVIEWEES
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